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1.0 INTRODUCTION 

T h i s  r e p o r t  p resents  a f i r s t  supplement t o  Drugs and D r i v i n g :  

A Se lec ted  B ib1 i og raphx  (HS-802 188), a b i b l i o g r a p h y  of 1 i t e r a t u r e  

d e a l i n g  w i t h  the  r e l a t i o n s h i p  between drug use ( o t h e r  than a l coho l  

a lone)  and highway safe ty .  

The b i b l i o g r a p h i c  supplement i s  t h e  product  of an extended 

1 i t e r a t u r e  search conducted under t h e  sponsorship o f  t h e  U. S. Depart -  

ment o f  T ranspor ta t i on ,  Na t iona l  Highway T r a f f i c  Sa fe ty  Admin i s t ra t i on ,  
.. . . 

as p a r t  o f  e f f o r t s  under c o n t r a c t s  DOT-HS-5-01217 and DOT-HS-7-01530. 

Th is  supplement bo th  updates t h e  pa ren t  volume and expands cover-  

age i n  c e r t a i n  research areas r e l a t e d  t o  t h e  f i e l d  o f  drugs and highway 

sa fe ty .  I n  p a r t i c u l a r ,  1 i t e r a t u r e  p e r t a i n i n g  t o  drug usage p a t t e r n s  

and drug a n a l y t i c a l  methodology has been inc luded .  The genera l  c r i -  

t e r i o n  f o r  t h e  i n c l u s i o n  o f  a document was apparent  re levance t o  drugs1 

highway sa fe ty  and t o  c o n t r a c t  o b j e c t i v e s .  For example, increased 

concern over  methodological  issues i s  r e f l e c t e d  i n  t h i s  comp i la t i on .  

A key phrase i n  c u r r e n t  d r u g l d r i v i n g  research i s  prob lem d e f i r i -  

t i o n .  The i s s u e  of drugs and d r i v i n g  cont inues as a worthy research - 
t o p i c ;  t h e  ex i s tence  of a I 1 d r u g / d r i v i n g  problem," however, remains a 

presumption. O f  course, t h e  presumption i s  necessary as a research 

hypothes is .  But  t h e  reader  i s  caut ioned n o t  t o  presume t h e  ac tua l  

ex i s tence  o f  a d rugs-and-dr iv ing  problem. The t r u e  problem now i s  

de te rm in ing  whether t h e r e  - i s  a problem and, if t h e r e  i s ,  i d e n t i f y i n g  

i t s  n a t u r e  and e x t e n t .  

The r e p o r t  i s  in tended as a resource document. I t s  purpose i s  

t o  a i d  c u r r e n t  e f f o r t s  i n  de te rm in ing  t h e  r e l a t i o n s h i p  o f  drugs and 

highway safe ty ,  The p r imary  o b j e c t i v e  i s  - n o t  a n a l y s i s  o f  research,  

b u t  r a t h e r  p r e s e n t a t i o n  o f  l i t e r a t u r e .  The contents  o f  t h e  r e p o r t  



are representat ive,  b u t  n o t  i n c l u s i v e ,  of the  a v a i l a b l e  l i t e r a t u r e .  

No represen ta t ion  o f  s c i e n t i f i c  v a l i d i t y  o f  a l l  t h e  m a t e r i a l s  inc luded  

i s  made. 

1.1 Background 

The U n i v e r s i t y  of Michigan Highway Safety  Research I n s t i t u t e  (HSRI) 

rece ived  two con t rac ts  dea l i ng  w i t h  the  area o f  drugs and d r i v i n g  from 

the Nat iona l  Highway T r a f f i c  Safety Admin is t ra t ion  (NHTSA) . The con t rac ts  

were two of  a  se r i es  t h a t  forms a comprehensive program f o r  the examina- 

t i o n  o f  t h i s  issue. The f o l l o w i n g  paragraphs present the  con tex t  and 

r a t i o n a l e  f o r  t h i s  research. S p e c i f i c a l l y ,  they descr ibe con t rac t  

ob jec t i ves  and the  r e l a t i o n  o f  the  l i t e r a t u r e  search t o  them. 

A con t rac t  rece ived  by Ind iana U n i v e r s i t y  ( I U )  f rom NHTSA i n  June 

1974 preceded the p r o j e c t s  t h a t  supported the  present  document. Con- 

t r a c t  DOT-HS-4-00994, e n t i t l e d  I1Drug/Driv ing Research Review and 

Symposium," reviewed the r e l a t i o n s h i p  between the  use and abuse o f  

drugs (o the r  than a lcoho l  a lone)  and highway safety.  The p r i n c i p a l  

i n v e s t i g a t o r s  f o r  t h i s  p r o j e c t  were Kent B. Joscelyn and Roger P. 
Maickel .  The s tudy developed t he  bas is  from which the  l a t e r  con t rac ts  

rece ived  by HSRI der ived.  

The c e n t r a l  ob jec t i ves  of  the  study may be summarized as fo l lows :  

8 Ascer ta in  and document on the  bas is  o f  e x i s t i n g  research 
1 i t e r a t u r e  the  r e l a t i o n s h i p  between drug use ( o t h e r  than 
a1 coho1 a lone)  and highway sa fe t y .  

8 Ascer ta in  the  " s t a t e  o f  the a r t "  of research i n  the  f i e l d  
o f  drugs and highway sa fe t y .  

Q Def ine areas i n  drugs and highway sa fe t y  t h a t  r e q u i r e  f u r t h e r  
research and suggest, i n s o f a r  as present knowledge permits,  
poss ib l e  d r u g l d r i  v i ng  countermeasures t h a t  can be implemented 
i n  t he  immediate f u t u r e .  

The research p l an  t o  achieve these ob jec t i ves  conta ined several  elements. 

A 1 i t e r a t u r e  search i d e n t i f i e d  pub1 ished 1 i t e r a t u r e  t o  be inc luded  

i n  the study. An i n t e r n a t i o n a l  symposium prov ided a forum t o  determine 



t h e  s t a t e  o f  t h e  a r t  i n  c u r r e n t  knowledge and t o  develop d i r e c t i o n s  

f o r  f u t u r e  research.  F i l i a l  l y  , a research rev iew c o l  l a t e d  and synthe- 

s i z e d  the  information obta ined i n  t he  1 i t e r a t u r e  search and symposium. 

The p r o j e c t  produced a s e r j e s  o f  r e p o r t s :  

9 Report of an I n t e r n a t i o n a l  Symposium on Drugs and D r i v i n g  
(DOT HS-802 187) ; 

0 DRUGS AND DRIVING: A Selec ted B ib l i og raphy  (DOT HS-802 188); 
and 

8 DRUGS AND DRIVING: A Research Review (DOT HS-802 189). 

I n  Cont rac t  DOT-HS-5-01217, e n t i t l e d  "The S t a t e  o f  Knowledge 

and In fo rma t ion  Needs i n  Alcohol/Drugs and Highway Safety,"  t h e  

examinat ion o f  drugs and highway s a f e t y  was p a r t  o f  a l a r g e r  p r o j e c t  

i n v o l v i n g  a locho l  - r e l a t e d  o b j e c t i v e s .  The general o b j e c t i v e s  of t h i s  

p r o j e c t  r e l a t e d  t o  drugs ( o t h e r  than a l coho l  a lone)  were: 

a t o  c r i t i c a l l y  rev iew, evaluate,  and summarize e x i s t i n g  
know1 edge concerning the  drug/crash problem; and 

0 t o  recommend f u r t h e r  research on t h e  drug/crash problem t h a t  
i s  a p r i o r i t y  need and i s  1 i k e l y  t o  produce t h e  most s i g -  
n i f i c a n t  r e s u l t s .  

I n  pursu ing  these ob jec t i ves ,  t he  r o l e  o f  drugs i n  highway crashes 

was examined from t h e  f o l l o w i n g  t o p i c a l  s tandpo in ts :  

a problem d e f i n i t i o n  

a measurement o f  agent e f f e c t s  

0 measurement o f  agent presence 

B r e l a t i o n s h i p  between agent presence and impairment 

0 countermeasures 

The c r i t i c a l  rev iew o f  e x i s t i n g  i n f o r m a t i o n  i n  these areas l e d  

t o  t h e  summarizat ion o f  c u r r e n t  knowledge and recommendations f o r  

f u t u r e  d i r e c t i o n s  i n  research.  As p a r t  o f  t he  l i t e r a t u r e  examinat ion 

and rev iew process, a 1 i t e r a t u r e  search was performed. The document 



i d e n t i f i c a t i o n  and c o l l e c t i o n  a c t i v i t y  was broad-based t o  ( 1 )  

supplement the  e x i s t i n g  i n f o rma t i on  base and ( 2 )  s a t i s f y  1 i t e r a t u r e  

requirements i n  h i t h e r t o  unsearched areas. 

The second con t rac t ,  DOT-HS-7-01530, was rece ived  by HSRI i n  

November 1976. The general  o b j e c t i v e s  of t h i s  con t rac t ,  e n t i t l e d  

"Drug Research Methodology," were: 

e t o  develop a  g rea te r  understanding of  the  na tu re  o f  t he  
drugs-and-dr i  v i ng  problem on t h e  bas is  o f  t he  e x i s t i n g  
1 i te ra tu re ;  and 

0 t o  d e f i n e  d i r e c t i o n s  f o r  f u t u r e  research w i t h  g rea te r  pre-  
c i s i o n  than has been done i n  pas t  NHTSA-sponsored e f f o r t s .  

The main focus of  t he  p r o j e c t  was on s o l u t i o n s  t o  problem fssues 

i n  drugs and highway safety .  S p e c i f i c a l l y ,  t he  o v e r a l l  task  was t o  i d e n t i f y  

and develop methodologies f o r  research i n  t he  area of drugs and d r i v i n g .  

The c e n t r a l  o b j e c t i v e s  o f  t h e  s tudy were: 

@ t o  i d e n t i f y  those problem areas t h a t  should be addressed 
i n  drug methodology; 

0 t o  p rov i de  workable and d e t a i l e d  s o l u t i o n s  t h a t  cou ld  be 
imp1 emented w i t h  c u r r e n t  techno1 ogy; and 

0 t o  p rov i de  a  l i s t i n g  o f  p r i o r i t y  i tems o f  exper imental  
research t h a t  NHTSA cou ld  address i n  t h e  foreseeable  f u t u re .  

The l a s t  two o b j e c t i v e s  were d i r e c t e d  toward t he  de te rmina t ion  o f  t he  

ex ten t  drugs c o n t r i b u t e d  t o  t r a f f i c  crashes. 

Under t h i s  second con t rac t ,  a  workshop approach was used t o  

examine problem issues i n  f o u r  s p e c i f i c  b u t  i n t e r r e l a t e d  areas: 

0 I d e n t i f i c a t i o n  of Drugs o f  I n t e r e s t  

a Drug A n a l y t i c a l  bkthodology 

4 Epidemio log ica l  Research Methodology 

0 Experimental  Research Method01 ogy 

A spec i  f i c  task  under Cont ract  DOT-HS-7-01530 ("Drug Research 

Methodology" ) was t o  update the  1 i t e r a t u r e  rev iew performed f o r  NHTSA 



under C o n t r a c t  DOT-HS-4-00994, d e s c r i b e d  above. Under t h e  l a t t e r  

c o n t r a c t ,  f o rma l  1  I t e r a t u r e  search a c t i v i t y  ceased a f t e r  A p r i l  1975. 

DRUGS AND DRIVING: - A --- Se lec ted  - B i b l i o g r a p h y  (DOT-HS-802 188) was 

produced f r o m  t h e  Research Repor t  F i  1 e. T h i s  document ( h e r e a f t e r  

r e f e r r e d  t o  as Se lec ted  B i b l i o g r a p h y )  i n c l u d e d  a b s t r a c t s  o f  a r t i c l e s  

i d e n t i f i e d  under Con t rac t  DOT-HS-4-00994 and indexed by t o p i c ,  t i t l e ,  

au tho r ,  drug,  and access ion  number. The ha rd  copy f i l e  o f  documents, 

now ma in ta ined  a t  H S R I ,  was e n l a r g e d  by subsequent l i t e r a t u r e  search  

e f f o r t s  under C o n t r a c t  DOT-HS-5-01217, a1 so desc r i bed  above. Thus, 

t h e  1 i t e r a t u r e  search task  f o r  Drug Research r lethodol  ogy con t i nued  

t h e  p rev ious  e f f o r t s  and praduced t h i s  f i r s t  supplement t o  t h e  

S e l e c t e d  B i b 1  iogt laphy. ( T o  a v o i d  con fus ion ,  t h e  p r e s e n t  r e p o r t  w i l l  -- 

be r e f e r r e d  t o  as - Sueplement ..-.---- One. ) 

The 'I i t e r a t u r e  search  a l s o  served s p e c i f i c  o b j e c t i v e s  of Con t rac t  

DOT-HS-7-01530 : 

m t o  i d e n t i f y ,  c o l l e c t ,  and rev iew  r e c e n t  l i t e r a t u r e  r e l a t e d  t o  
drugs and highway sa fe t y ;  and 

0 t o  p r o v i d e  commort rev iew  m a t e r i a l  t o  workshop p a r t i c i p a n t s  
p r i o r  t . ~  each wcrkshnp. 

The format o f  a b i b l i o g r s ~ t i y  p r o v i d e d  a  means f o r  o r g a n i z i n g  and 

i n d e x i n g  t h i s  t ype  o f  m a t e r i a l .  -- S u m e m e n t  -- ---- One presented a  s e l e c t i o n  

o f  a b s t r a c t e d  l i t e r a t u r e  e a r l i e t -  f o r  HSRT s t a f f ,  NHTSA, and t h e  work- 

shops, and now f o r  mare genera l  d i s t r i b u t i o n .  

1.2 Repor t  O r g a n i z a t i o n  

T h i s  r e p o r t  c o n s i s t s  o f  a s e r i e s  o f  i n t r o d u c t o r y  s e c t i o n s  and a  

s e t  o f  appendices t h a t  o r r jdn ize  and p r e s e n t  r e f e r e n c e  m a t e r i a l s  on 

drugs and d r i v i n g .  



Sect ion 2.0 describes the  techn ica l  approach used i n  the  com- 

p i l a t i o n  of the  b ib l iog t -aph ic  supplement. The scope o f  t he  l i t e r a t u r e  

search i s  de f ined  i n  terms o f  major t o p i c  areas, and c r i t e r i a  f o r  

exc lus ion  of r e l a t e d  ma te r i a l  a re  spec i f i ed .  A ser ies  of subsections 

out1 ines the 1  i t e r a t u r e  search methods, notes 1 i m i t a t i o n s  on the 

1  i t e r a t u r e  search, and descr ibes t he  a b s t r a c t  c o l l e c t i o n .  

Sect ion 3.0 descr ibes t he  o rgan i za t i on  o f  the  b i b l i o g r a p h i c  

ma te r i a l  i n  t he  appendices. Explanat ion o f  the var ious i nd i ces  i s  

provided, and guide1 ines f o r  e f f i c i e n t  use of t he  b ib1  iography a re  

inc luded,  



The general  approach irred i n  compi 1 i n 9  t h i s  b i  b l  i og raph ic  

supplement was sin14 1 a r  t o  t h ?  t used under c o n t r a c t  DOT-HS-4-00994 i n  

produc ing  the  pa ren t  volume. Ttic l i t e r a t u r e  search comprised bo th  

manual and computer-ass i s t e d  t,eci~tii yues . The scope o f  t h e  search was 

broadened somewhat compared t;o t h e  prev ious  e f f o r t ,  so t h a t  a d d i t i o n a l  

sources were used. 

The techn ics1  approach W A S  desiqned t o  meet t h r e e  main o b j e c t i v e s :  

(I t o  ma in ta i t i  co~nprehensive f i l e s  of  1  i t e r a t u r e  s p e c i f i c a l l y  
deal  i n g  w i t h  drugs-and-dr i v i n q  iss:rec; 

m t o  broaden t h e  t o p i c a l  scnoe o f  t h e  b i b l i o g r a p h y ,  i n c l u d i n g  
1 i t e r a t u r e  per'tai n i  ng t o  s p e c i f i c  research requirements and 
i n f o r m a t i o n  needs i n  the f i e l d  o f  drugs/highway s a f e t y ;  and 

0 t o  p rov ide  access t o  the nrai:~ bodies o f  r e l e v a n t  l i t e r a t u r e  
and e s p e c i a l l y  t o  major  area rev iews.  

O f  p r imary  concern w s  ?'/IF i n c l u s i o n  o f  a71 documents d i r e c t l y  

r e l a t e d  t o  t h e  t o p i c  a r e d  of -- d r x s  and d r i v i n g .  --- The expanded scope 

o f  b i  b l  i o g r a p h i  c covoraqe p r o p o r t i o n a t e l y  increased t h e  r e p r e s e n t a t i o n  

o f  support  areas i n d i r r c ? , l y  related t o  t h e  f i e l d  o f  drugs/highway s a f e t y .  

The c o l l e c t e d  m a t e r i a l  i s  n o t  3 1 1 - i n c l r ~ s i v e  o f  t h e  a v a i l a b l e  l i t e r a t u r e  

i n  these areas.  However. an a t t e m p t  was made t o  i d e n t i f y  and c o l l e c t  

ma jor  rev iews o f  sub top i ca l  areas, and t o  p rov ide  ready access t o  

p e r i p h e r a l  research t3e b\ l t ~ l  tk? tbp c e n t r a l  o i ~ j e c t i v e s  o f  drugs/highway 

s a f e t y .  The i d e n t . i f i c a t i o r  and c o l l e c t i o n  o f  o t h e r  b i b l i o g r a p h i e s  and 

research compilations s l i p ~ o v i - a  t h i s  o b j e c t i v e .  

A s  i n  t h e  Selected _ _ _ _ C I _ _ _  _-_-- Ri h l  _ joqraj3Q, _I -- . 1 i t e r a t ~ ~ r e  search a c t i v i t y  

encompassed t .cchnical  and nnq- - techn ica l  sourcec i n  a d d i t i o n  t o  s c i e n t i f i c  

l i t e r a t u r e  bases. Thuc, t . h ~  h i b l  ioqraohy con ta ins  e n t r i e s  f rom the  
. . general  1 i t e r a t , u r ~ .  3 %  I ,~ IF? :  I 3~ f r r w  t h e  ar -cb iva l  I i t e r a t u r e .  As 

p o i n t e d  o i ~ f  i n  t h p  p8u'nrit $ ~ q F ! r r n ~ ,  ca~ l t , inn  m r r s t  be r x c r c i s ~ d  i n  us ing  



the b i b l i og raph i c  ~eferences.  The reader i s  reminded here t o  consul t  

each o r i g i n a l  a r t i c l e  o f  i n t e res t ,  t o  determine i t s  degree o f  relevance 

f o r  spec ia l  concerns, and t o  assess independently i t s  s c i e n t i f i c  

v a l i d i t y .  

I n  the at tempt t o  inc lude  research areas i n d i r e c t l y  r e l a t e d  t o  

drugs and highway safety ,  several massively documented areas were 

touched upon. The sheer volume of ava i l ab l e  mate r ia l  necess i ta ted 

the development o f  exc lus ionary  c r i t e r i a .  The f o l  lowing sect ions present 

a de ta i l ed  desc r i p t i on  o f  the l i t e r a t u r e  search and se lec t i on  process 

which l e d  t o  the product ion o f  t h i s  b ib l iography.  

2.1 L i t e r a t u r e  Search Scope and Document Se lec t ion  

Th is  sec t ion  discusses the major t op i c  areas i n  which l i t e r a t u r e  

was i d e n t i f i e d  fo r  I nc l us i on  i n  the  b ib l iography.  I t  def ines t he  scope 

o f  the l i t e r a t u r e  search i n  terms o f  spec i f i c  research areas, and 

descr ibes the  c r i  t e r l a  used t o  exclude documents o f  minor importance. 

The t o p i c a l  expansion i n  b i  b l  iographic  coverage i s  intended t o  

more adequately represent the m u l t i d i s c i p l i n a r y  nature o f  the f i e l d  

o f  drugslhighway safety ,  Epidemiology and exper imentat ion are two 

general approaches t h a t  character ize t h i s  f i e l d .  Wi th in  these d i  s -  

t i n c t  research branches are s p e c i f i c  research requirements , in fo rmat ion  

needs, and methodological issues. There are a lso  areas of -- r e l a t e d  

needs, due t o  the complementary nature o f  these research approaches. 

I n  the f o l l o w i n g  subsection, a b r i e f  background discussion of research 

i n  drugslhighway sa fe ty  i s  presented t o  develop the r a t i o n a l e  o f  the 

1 i te ra tu re  search. 

2.1.1 Research i n  the F i e l d  of Drugs and Highway Safety. As 

s ta ted  from the outset,  the  ex is tence o f  a "drugs-and-dr iv ing problem" 

remains a presumption. The r o l e  o f  drugs i n  t r a f f i c  crash causat ion 

i s  s t i l l  hypothet ica l  and unconfirmed. Broadly speaking, determining 



t h e  r e l a t i o n s h i p  of  drugs and highway s a f e t y  r e q u i r e s  sys temat i c  

research t h a t  can engage a many f a c e t e d  s tudy o f  d rug i n t e r a c t i o n s  

w i t h  i n d i v i d u a l ,  v e h i c u l a r ,  and env i ronmenta l  f a c t o r s  r e l a t e d  t o  

d r i v i n g .  A mu1 t i d i s c i p l i n a r y  approach i s  embodied i n  t h e  f i e l d  of  

drugs and highway safe ty .  As an a p p l i e d  research f i e l d ,  drugs and 

highway s a f e t y  i n v o l v e s  t h e  c o n j u n c t i o n  o f  pharmacology and pharmaco- 

b e h a v i o r a l  sc iences w i t h  highway s a f e t y  research and i t s  a l l i e d  concerns. 

The c e n t r a l  o b j e c t i v e s  o f  research i n  drugs and highway sa fe ty  

concern p rob lem d e f i n i t i o n  and countermeasure development . The " s t a t e  

o f  t h e  knowledge" i s  such t h a t  much b a s i c  and a p p l i e d  research i s  

r e q u i r e d  t o  determine adequate ly  t h e  n a t u r e  and e x t e n t  o f  any drugs- 

a n d - d r i v i n g  problem. I f  a  p r o b l  e m , i s  i d e n t i f i e d ,  a d d i t i o n a l  research  

w i l l  be necessary t o  develop and t o  e v a l u a t e  a l t e r n a t i v e  approaches t o  

dea l  w i t h  i t .  A n c i l l a r y  research  areas c o n t r i b u t e  s i g n i f i c a n t l y  i n  

t h e  o v e r a l l  endeavor. For example, research i n  these areas p rov ides :  

e i n f o r m a t i o n  on which t o  base d e c i s i o n s  r e g a r d i n g  exper imenta l  
des ign o r  countermeasure development; 

0 methodo log ica l  suppor t  i n  e x p l o r a t o r y  research o r  i n  
p r o j e c t  e v a l u a t i o n ;  and 

e t e c h n o l o g i c a l  suppor t  i n  t h e  execu t ion  o f  exper iments 
o r  i n  t h e  implementa t ion  o f  countermeasures. 

Because t h e i r  c a p a b i l i t y  i n  meet ing  t h e  research requ i rements  o f  

drugs/highway s a f e t y  war ran ts  p e r i o d i c  assessment, access t o  t h i s  

s p e c i a l  l i t e r a t u r e  i s  d e s i r a b l e .  

Bodies o f  l i t e r a t u r e  r e l e v a n t  t o  t h e  i n f o r m a t i o n  needs of drugs/ 

highway s a f e t y  research can be d e l i n e a t e d  i n  terms o f  major  research 

areas and s u p p o r t i n g  f i e l d s .  I n  t h e  f o l l o w i n g  subsect ion ,  t he  scope 

of  t h e  l i t e r a t u r e  search i s  de f i ned .  



2.1.2 Scope o f  L i t e r a t u r e  Search. The " s t a t e  o f  knowledge" 

eva lua t i on  and t he  ana1ys . i ~  o f  In format ion needs requ i red  a  broad- 

based 1  i t e r a t u r e  rev iew.  To f a c i l  l t a t e  d e s c r i p t i o n  o f  the  1  i t e r a t u r e  

search, t h e  r e l e v a n t  1  i t e r a t u r e  of d i s c r e t e  research areas i s  descr ibed 

below. C r i t e r i a  f o r  exc lus ion  o f  documents a re  s p e c i f i e d  w i t h i n  each 

area. 

2.1.2.1 Epidemio log ica l  L i t e r a t u r e .  The ep idemio log ica l  

approach t o  the  study o f  drugs and d r i v i n g  inc ludes bo th  d i r e c t  and 

i n d i r e c t  l i n e s  o f  research. The d i r e c t  assessment of acc iden t  r i s k  

a t t r i b u t a b l e  t o  drug use by d r i v e r s  invo lves  f i e l d  surveys. Methodo- 

l o g i c a l  issues i n v o l v e  study design and drug a n a l y t i c a l  methodology. 

A l l  l i t e r a t u r e  d i r e c t l y  r e l a t e d  t o  t he  ep idemio log ica l  study o f  drugs 

and d r i v i n g  was c o l l e c t e d  upon i d e n t i f i c a t i o n .  

The i n d i r e c t  assessment o f  drug use by t he  general o r  spec ia l  

popu la t ions  a i ds  I n  t he  es t ima t i on  o f  drug r i s k  p o t e n t i a l .  Thus, 

1  i t e r a t u r e  p e r t a i n i n g  t o  drug usage pa t t e rns  was i d e n t i f i e d  and c o l l  ected. 

Tox i co log i ca l  s tud ies  which i n d i c a t e d  those drugs l i k e l y  t o  be misused 

o r  used t o  excess were a l s o  deemed re l evan t .  Reports desc r i b i ng  drug 

user c h a r a c t e r i s t i c s  were considered impor tant  i n  the  i d e n t i f i c a t i a n  

o f  t a r g e t  groups f o r  countermeasure a c t i v i t y .  Reports of  t h i s  na tu re  

were excluded i f  t he  drugs o r  s p e c i f i c  t o p i c  areas were i napp rop r i a te  

t o  the  i n d i r e c t  assessment o f  acc iden t  r i s k  i n  d r i v i n g .  

L i t e r a t u r e  dea l i ng  w i t h  bas ic  issues i n  ep idemio log ic  research 

was a l so  inc luded  i n  the  b i b l i og raphy  i f  t he  documents were r e l a t e d  t o  
the  s tudy o f  d rug- re la ted  problems i n  soc ie ty .  Reports descr ib ing  

general drug screening were c o l l e c t e d  as descr ibed below. 

2.1.2.2 Experimental L i t e r a t u r e .  I n  the exper imental  

approach t o  t he  study o f  drugs and d r i v i n g ,  the s i g n i f i c a n c e  o f  drug 
e f f ec t s  i s  assessed under c o n t r o l  1  ed cond i t ions .  Types o f  experiments 



range f rom those c l o s e l y  r e l a t e d  t o  t h e  a c t u a l  d r i v i n g  task  (e.g. , 
d r i v i n g  s i m u l a t i o n )  t o  those i n  which s imple t e s t s  o f  human performance 

a r e  u t i l i z e d  (e.g., cho ice r e a c t i o n  t i m e ) .  A l l  i d e n t i f i e d  s tud ies  

i n v o l v i n g  the  perceptua l  , sensory, and psychophysical  eva l  u a t i o n  of 

drug e f f e c t s  i n  man were inc luded  i n  the  b i b l i o g r a p h y .  Whi le some 

r e p o r t s  d i d  n o t  ment ion d r i v i n g  p e r  se, these were i n c l u d e d  on the 

b a s i s  of t h e i r  s i m i l a r i t y  t o  research g e n e r a l l y  conducted i n  t h e  f i e l d  

of  drugslh ighway s a f e t y .  Exper imental  i n v e s t i g a t i o n s  which at tempted 

t o  c h a r a c t e r i z e  t h e  na tu re  o f  drug e f f e c t s  i n  man were a l s o  inc luded  

if, i n  the  judgment o f  t h e  compi ler ,  they might  suppor t  the a n a l y s i s  

o f  d r i v e r  impairment by drugs. Reports d e a l i n g  w i t h  drug e f f e c t s  i n  

animal s  were general l y  e x c l  uded; except ions i n c l  uded s t u d i e s  t h a t  

c o n t r i b u t e d  t o  the understanding o? the  n a t u r e  o f  drug e f fec ts  i n  

man, and r e p o r t s  t h a t  s imul taneous ly  d e a l t  w i t h  drug e f f e c t s  i n  

man and/or ui t h  drug a n a l y t i c a l  methodology. 

Papers d e a l i n g  w i t h  methodological  issues i n  behav iora l  research 

were inc luded  on t h e  bas is  o f  t h e i r  re levance t o  t h e  exper imental  

assessment o f  drug e f f e c t s  on human performance. Reviews o f  behav iora l  

research methodologies were a l s o  c o l l e c t e d  when i d e n t i f i e d .  

2 .1 .2.3 L i t e r a t u r e  Concerning Drug A n a l y t i c a l  Methodology. 

I n  t h e  ep idemio log ica l  study o f  drugs i n  d r i v e r s ,  a n a l y t i c a l  capabi 1  i t v  

i s  r e q u i r e d  f o r  t h e  d e t e c t i o n ,  i d e n t i f i c a t i o n ,  and q u a n t i f i c a t i o n  o f  

drugs i n  body f l u i d s .  Depending on s p e c i f i c  s tudy o b j e c t i v e s ,  a  general  

drug screen ing system may be employed f o r  t h e  purpose of drug d e t e c t i o n  

and p r e l i m i n a r y  i d e n t i f i c a t i o n .  Conf i rmatory  drug a n a l y s i s  methods 

u s u a l l y  p e r m i t  quan t i  t a t i  on. S p e c i f i c  screen ing techniques,  u s e f u l  

i n  t h e  sys temat ic  approach t o  drug screening i n  body f l u i d s ,  a l s o  

have an impor tan t  p lace  i n  drug a n a l y t i c a l  methodology. 



A l l  i d e n t i f i e d  r epo r t s  desc r i b i ng  general drug screening methodology 

were inc luded I n  t h e  b i  b l  iography. Documents dea l ing  w i t h  s p e c i f i c  

screening methodology and conf i rmatory/quant i  t a t i v e  methods were 

inc luded (1 )  i f  t h e  drugs were determined i n  b i o l o g i c a l  1 i qu i ds  and 

( 2 )  i f  the  drugs were o f  poss ib le  i n t e r e s t  i n  the  f i e l d  o f  drugs/ 

highway sa fe t y .  Since t he  body of 1 i t e r a t u r e  p e r t a i n i n g  t o  drug ana lys is  

i s  massive and ever expanding, p a r t i c u l a r  emphasis was placed on t he  

i d e n t i f i c a t i o n  and c o l l e c t i o n  o f  method repo r t s  i n  which drug l e v e l s  

were determined i n  human subjects .  

Technical assessments of t he  " s t a t e  o f  the a r t "  i n  drug ana lys is  

a re  impor tant  t o  t he  area o f  countermeasure development. Eva luat ions o f  

drug a n a l y t i c a l  methodology and intercomparisons o f  s p e c i f i c  methods 

a re  use fu l  i n  t he  design o f  research i n v o l v i n g  drug ana lys is .  Therefore, 

reviews o f  a n a l y t i c a l  techniques and t h e i r  appl i c a t i o n  t o  drug ana lys is  

were i n c l  uded i n  t h e  bi-bl iography. 

Epidemio log ica l  s tudy o f  drugs i n  d r i v e r s  may a l so  r e q u i r e  t he  

use o f  independent l a b o r a t o r i e s  f o r  t he  purpose o f  drug ana lys is .  

Laboratory eval  ua t i on  may become impor tant  i n  t h i s  regard.  Papers 

dea l ing  w i t h  qua1 i ty  c o n t r o l  and p r o f i c i e n c y  t e s t i n g  were inc luded  

as a separate t o p i c  area. 

2.1.2.4 Drug Concenkat ion-Effect  L i t e r a t u r e .  The adequate 

i n t e r p r e t a t i o n  o f  epidemiologic data p e r t a i n i n g  t o  drug l e v e l s  i n  
acc ident -  and nonaccident- invol  ved d r i v e r s  requ i res  a subs tan t i a l  

i n f o rma t i on  base r e l a t i n g  drug concen t ra t ion  i n  body f l u i d s  t o  drug 

e f f e c t .  Greatest  i n t e r e s t  i n  the s ign i f i cance  o f  drug b lood l e v e l s  

has been ev i den t  i n  the area of c l i n i c a l  pharmacology. R e l a t i v e l y  few 
repo r t s  cou ld  be i d e n t i f i e d  i n  the  experimental 1 i t e r a t u r e  which 

co r re l a ted  drug l e v e l s  w i t h  performance of d r i v i n g - r e l a t e d  s k i 1  1 s .  



Most i d e n t i f i e d  r e p o r t s  deal i n g  w i t h  c o r r e l a t i o n s  between drug 

l e v e l s  i n  body f l u i d s  and drug e f f e c t s  were i nc luded  i n  t h e  b i b l i o g r a p h y .  

Although some i n v e s t i g a t i o n s  used measures o f  drug e f f e c t  un re la ted  t o  

t he  d r i v i n g  task  pe r  se, o t h e r  cons ide ra t i ons  c o n t r i b u t e d  t o  t h e i r  

re levancy .  These r e p o r t s  c i t e d  drug a n a l y s i s  methods adequate f o r  t h e  

de te rm ina t i on  o f  t he rapeu t i c  d rug l e v e l s  and repo r ted  drug b lood con- 

c e n t r a t i o n s  r e s u l t i n g  from common dosage l e v e l s .  They a l s o  descr ibed 

e f f e c t s  o f  t he rapeu t i c  drugs t h a t  might  increase a  d r i v e r ' s  r i s k  of 

acc iden t .  Reports t h a t  inadequate ly  descr ibed these aspects of 

c l i n i c a l  i n v e s t i g a t i o n  were excluded f rom the  b ib l i og raphy .  

2.1.2.5 Drug -.--- Concentrat ion L i t e r a t u r e .  Data p e r t a i n i n g  

t o  t he  the rapeu t i c  o r  t o x i c  b lood l e v e l s  o f  drugs i n  body f l u i d s  are  

impor tan t  f o r  t he  f o l l o w i n g  reasons: 

e approximate drug l e v e l s  rep resen t i ng  th resho ld  ranges f o r  
t he rapeu t i c ,  impa i r i ng ,  and t o x i c  e f f e c t s  are  i nd i ca ted ;  

@ t he  s e n s i t i v i t y  r e q u i r e d  o f  a n a l y t i c a l  methodology fo r  t he  
de tec t i on ,  i d e n t i f i c a t i o n ,  and q u a n t i f i c a t i o n  o f  drugs i n  
body f l u i d s  i s  s p e c i f i e d  p r i o r  t o  s e l e c t i o n  o f  drug a n a l y s i s  
met hods ; 

e the  t ime course o f  phdrmacokineti  c  phases o f  absorp t ion ,  
d i s t r i b u t i o n ,  metabolism, and e x c r e t i o n  i s  descr ibed as 
r e f l e c t e d  i n  b lood l e v e l s  o f  pa ren t  drug and (some) meta- 
b o l i t e s ;  and 

6 t h e  i n t e r - s u b j e c t  ( i n t e r - p a t i e n t )  v a r i a b i l i t y  i n  drug b lood 
l e v e l s  a f t e r  s i n g l e -  and /o r  mu1 t i p l e - d o s e  a d m i n i s t r a t i o n  i !j 
i n d i c a t e d .  

The re levance o f  these data i s  found i n  t h e  i n t e r p r e t a t i o n  o f  d rug 

l e v e l s  f rom bo th  ep idemio log ica l  and countermeasure s tandpo in ts ;  

i n  t h e  des ign ing  o f  countermeasures; i n  t h e  des ign ing  of drug 

screen ing methodology and the  s e l e c t i o n  o f  adequate c o n f i  rma to ry l  

q u a n t i t a t i v e  methods; and i n  t h e  assessment o f  d rug concen t ra t i on  

as a  v a l i d  measure o f  drug e f f e c t .  



L i t e r a t u r e  r e p o r t s  con ta in i ng  drug l e v e l  data are d ive rse  i n  

na tu re  and type. Compi lat ions p resen t ing  comprehensive tabu1 a t i ons  o f  

drug concent ra t ion  ranges were i d e n t i f i e d  and co l  1 ected. Less i n c l u s i v e  

repo r t s  o f  a t o x i c o l o g i c a l  nature were a l s o  inc luded i n  t h e  b ib l iog raphy .  

Reports o f  ep idemio log ica l  f i n d i n g s  represen t ing  drug 1 eve1 s determined 

i n  non-dr iver  groups were inc luded o n l y  i f  the  drugs themselves were o f  

i n t e r e s t  i n  drugslhighway sa fe ty .  

S p e c i f i c  r epo r t s  of human drug concent ra t ion  data were a l so  

considered w i t h i n  the  scope o f  t h i s  t o p i c  area. Of ten i n  t he  c l i n i c a l  

o r  exper imental  context ,  drug concentrat ions i n  t he  blood would be 

determined f o l l o w i n g  acute and chron ic  drug admin i s t r a t i on .  Many o f  

these documents were inc luded as a r e s u l t  o f  relevance t o  o the r  areas. 

However, pu re l y  pharmacokinetic and/or drug metabolism s tud ies  i n v o l v i n g  

drugs o f  i n t e r e s t  were a l so  i d e n t i f i e d  and co l l ec ted .  Reports o f  

s p e c i f i c  a n a l y ~ i c a l  methods f o r  these drugs would a l so  con ta in  t he  

de te rmina t ion  o f  drug l e v e l s  i n  body f l u i d s  a$ a demonstrat ion of 

method a p p l i c a b i l i t y .  Many o f  t h i s  l a t t e r  type o f  document were 

i d e n t i f i e d  and c o l l e c t e d  i n  the search o f  1 i t e r a t u r e  p e r t a i n i n g  t o  

drug ana l ys i s .  While these s tud ies  t y p i c a l  l y  invo lved small groups 

of subjects ,  t he  preliminary i n d i c a t i o n  o f  drug l e v e l  v a r i a b i l i t y  

was considered use fu l  i n  d r u g l d r i v i n g  research. 

2.1.2.6 Miscellaneous Topic Areas. Several o the r  t o p i c  
areas were inc luded  w i t h i n  the  scope o f  the  1 i t e r a t u r e  search. 

Soc io- legal  s tud ies  deal i n g  w i t h  d rug- re la ted  problems i n  s0ciet .y 

were inc luded if a r e l a t i o n  t o  the  drugs and d r i v i n g  problem was 

ev ident .  L i t e r a t u r e  p e r t a i n i n g  t o  the development, eva luat ion,  and 

implementation o f  drug countermeasures was i d e n t i f i e d  and c o l l  ected. 

Reports deal i n g  w i t h  a lcoho l  o n l y  were gene ra l l y  excluded. Exceptions 
inc luded documents deal  i n g  w i t h  general countermeasure issues appl i c a b l e  

a l so  t o  o the r  drugs. 



General phamacolo,  i c a l  e f f ~ r - t s  o f  drugs whose use by d r ivers  

may present inc~eat ;ed a t ;  i : k r i t  sk were a l so  of i n t e r e s t .  Docunlent 

ab s t r ac t s  in t h i s  hibKiorir(why i w l u d e  l i t e r a t u r e  on drug i n t e r ac t i ons ,  

s tud ies  of the s i t e s  and rnecl~anis!ils o f  d r u g  ac t ion ,  and repor ts  deal ing 

with the time-dependency of drug e f f e c t s .  As an information base 

f o r  t he  i n t e r ~ r e t 2 t i o n  nF drug Icvels,  reviews and individual repor t s  

were compi 1 ed which d t s c i ~ s s ~ d  Factors in f l  uenci ng the  drug concentration- 

e f f e c t  re la t ionsh ip .  i!c)curner\ts i n  t h e  area o f  general pharmacology 

were excluded i f  t h e  reports were on ly  o f  s l i g h t  s ign i f icance .  

The f o l l o w i n g  sec" i ( ; - t  $r ie f iy  out l inec the l i t e r a t u r e  search 

methods used i n  t h e  cornpi l a 1  i on  of t h i s  L I  b l  iography. 

2 . 2  L i te ra tu re  Search -- M e t h ~ d s  ,-.- .-- .. 

The '1 i t e r a tu r e  searlch >rocediire involved the following s t ep s :  

0 i d en t i f i c a t i on ;  

r co l l e c t i on ;  and 

e rev ie: . 
Following these  s t e p s .  docgntr:; t s  were abs  trac fed ( i f  n o t  a 1  ready 
abs t rac ted)  and incllr~.! - i i  ir l  ?he hi11 i iography according to  se lec t ion  

c r i t e r i a .  

The next sect ion( ,  o f  i h i ( ,  revci-t d ~ t ? i l  1 i t e r a tu rp  search 

methods. 

2 . 7 . 1  Manual -- --- L i t e r a t u r * ~  - ----- - Search .  ----. On t h c  Sa;is o !  previous e f f o r t s  

in compiling t i l e  2t.iectnd -- --" - - C i L l  --- ~ o ~ r d p i j ~ .  ----- * J 1 ! ' i  7f jocrrnals vrar developed 

in which re levant  doc~lments i13d beon f~ equently i den t i f i ed .  Journal 

i ssues  published s ince the cessat ion of formal 1  i t e r a t u r e  search 
a c t i v i t y  under contract  DOT-HS-4-00994 were searched f o r  re la ted  mate r ia l .  

Journals per ta ining t o  r nsearcn areas  newly included within the scope 
o f  the  bibliography werP c?arclled acco rd ing  to  the spec i f i c  topic  area .  



Author i nd i ces  were used t o  i d e n t i f y  recent  r epo r t s  by a c t i v e  

researchers i n  t he  f i e l d  of  drugs/hi  ghway sa fe ty .  Other bib1 l og ra -  

ph ies and se lec ted  abs t rac t  serv ices were a1 so searched. C i t a t i o n s  

inc luded  i n  major t o p i c a l  and subtop i  ca l  reviews were a1 so i d e n t i f i e d  
L *  

and c o l l  ected. 

2.2.2 Computer Ass is ted  Searching. Several computer-based 

in fo rmat ion  r e t r i e v a l  serv ices were used as appropr ia te  i n  the 

l i t e r a t u r e  search. The data bases a v a i l a b l e  t o  the research s t a f f  

i nc luded  t he  f o l l o w i n g  systems: 

a SocSciSearch ( I n s t i t u t e  f o r  S c i e n t i f i c  In fo rmat ion)  

@ NTIS (Nat ional  Technical In fo rmat ion  Servtce) 

0 BIOSIS (Biosciences In fo rmat ion  Serv ice o f  B i o l o g i c a l  Abs t rac ts )  

0 MEDLARS (S ta te  U n i v e r s i t y  of New York--National L i b r a r y  o f  
Medicine) 

0 MEDLINE (Monthly Index Medicus Search) 

2.2.3 Other Search Methods and E f f o r t s .  The t o p i c  area o f  

drugs and d r i v i n g  i s  one of t he  search t op i cs  o f  t he  HSRI In fo rmat ion  

Center. The con t i nu ing  surve i  1 lance o f  the 1 i t e r a t u r e  conducted by 

the  I n fo rma t i on  Center s ta f f  inc ludes p e r i o d i c  computer searches a f  

the  re l evan t  l i t e r a t u r e .  Upon i d e n t i f i c a t i o n ,  a l l  pub l i ca t i ons  on 

t h i s  t o p i c  a re  au toma t i ca l l y  co l l ec ted .  

I n  a d d i t i o n  t o  the formal search methods descr ibed above, t he  

s t a f f  i s  i n  personal comnunication w i t h  l ead ing  researchers i n  the  

f i e l d .  Prev ious ly  u n i d e n t i f i e d  ma te r i a l  and conference papers were 

f r equen t l y  rece ived  dur ing  the  course o f  the  1 i t e r a t u r e  search by 

research s t a f f  and the H S R I  I n fo rma t i on  Center. 

I n  the  f o l l o w i n g  sect ion,  1 i m i t a t i o n s  on the 1 i t e r a t u r e  search 

a re  descr ibed and the  e f f ec t i veness  o f  c r i t e r i a  f o r  document s e l e c t i o n  

i s  b r i e f l y  discussed. 



2 . 3  ----- L i m i t a t i o n s  ----- o f  .-. L I  terature . Search and Document S e l e c t i o n  Procedures. - - - . - . .-- ..----- --- - .- 

I n  t h e  Sel e c t e d  It i t " '  i : ~ r j ~ t ~ j i ~ ~ \ ~  f 'I? ,\~,.thsrs d i  ~ C U S S ~ ~  general  and -- ---- 
s p e c i f i c  : imi.taf,;gtzs ;j ' i . ' .  i i . i l i  ?-:> ;!I:;? : . ~ ' l  :;!I?. , qair!e l j m i t a t i o n s  i n  t h e  

or !  g i  n a l  work apy.1 y i?rli:it ! ' $i.lpp I - P T T I , ~ ~  . - - - - - One. - -- T ~ P  expanded search 

r e l a t i v e  tc! t n e  Selecled . -- -- i ) i ; i :  ::rgrg~hy etroendered o t h e r  problems. T h i s  

s e c t i o n  desc r i bes  f i i c t  : riit- i n  f1 ~ l ~ n c e r l  t h e  comc;rehensiveness and t h e  

The osiission 01' re : f i \  : t; '+terl;p: !., 1l;ev:'tabIe. A number o f  
f a c t o r s  w a r  a g a i r , c t  -4:) .hi: ; ~ l ~ ? ~ s l v e r ~ e j ; ,  dnd many l i p  w e l l  

beyond t h e  con t v  i t  1 CI t I - r r ~ r ,  : l P: c . I I J X ; ~ , : J ~ ~ ~ L J ,  i h e  1 i t e r a t u r e  search 

t a s k  occup ied a _ ;uks i r l  3.: I :-c r -  :;,e i~ other c o n t r a c t  o b j e c t -  

i v e s .  A v a j  l a b l e  B T ~ ; , , , ~ ,  %' . - h c  1 ' 1  - !  , I f  I :!nc3 n d  f'ljnrtjnq level-- l  j m i t e d  

t h e  search a n d  ~ 0 1  i c ~ t  ?n of r l!-er+I.iik'i> T ' j l r  r'narly g n i v e r s a l  r e s t r i c -  

t i o n  was dnlc:l inr.trvl L) . c l f f '  l'c",? r l 3 r i r ' ; q .q  : q w * r '  i)y tile prev ious  e f f o r t  

devoted t o  t h e  Sefcc Sed d i 1 7 1  ?~)!:YIII~I:, .k'i nlany dreas ,  i n c l u d i n g  t h e  ------ --- . - 
genera l  t o p i c  c f  "dr.urir, ari4-t $ 4 -  ' i ? # j .  ' (ih1.2 ; r:rlrature search was a  

s imp le  ~ r p d a t ?  35 ti:;;! : -!!li:.~.,! ,.,:: :;., 

A fundamental ; i n \ :  i , i  - J Y )  ~rl :qf  5 f u-ol~i T ~ F ?  nature o f  t h e  l i t e r a t u r e  

base p e r t a i n i n c j  ',c ti,c1 f i c ; o  ( i f  r ' r  Itcis ar-:1 highway s a f e t y .  Drugs and 
I \ highway s a f a z , ~  I ;  r 7 ' :  . 1 . 1  . I i ti:lsely k n i t  r e s e a r c l ~  areas .  

The deterrniriati:)b. s f  rl,.ilc; i * ) f i i : ~ n : ?  t r a f f i c  c rash  causa t i on  r e q u i r e s  

a  sys temat i c ,  ~ I ~ u ~  *L id:  i,!,:,~ l { i l 4 / * ;  ij;ii>roa~l;. "3rugs and d r i v i n g , "  however, 
3 ,  remains an i s o l a t e d ,  I ' 5 3 i ~  i n  jourrzi s c e r v i n g  t h e  r e s p e c t i v e  

d i s c i p l i n e s .  " i t )  r .  ; '  * I - , Y - -  .!:it 1:r.r~.~1ts ' o  IP i d e r l t i f i e d  3 r e  s c a t -  

t e r e d  thr!:ijqho,ll :.: 1 1  ) # ,  ( 1.. * ; ,  iirller ' " " * a t  ~ l r e  SO~I!-CPS. Mu1 ti- 

d i s c i  n l  i n a y  ' ' I - ' ; - -  ',,- ! > : feI  1 1  < P t\:-~ad.-oai;ad 1 i t e r a t u r e  

searches.  i' I I a;: - . l I ( - r \  C!-L i t31sunably we1 1 - 
d e f i n e d ,  t h e i r  r x . i  ~ t i u n  tci c i r ~ i ~ t .  a n d  t l i g i l v i [ dJ  J d f e t y  o f t e r l  i s  n o t .  



Many repo r t s  occupy a gray area o f  semi-relevance i n  which the  

personal b iases o f  reviewers h o l d  sway. Time and c o s t  1 i m i  t s  f o r ced  

cursory  searches o f  some r e l a t i v e l y  l a r g e  research areas, e.g., drug 

a n a l y s i s  methods. 

The weaknesses and 1 i m i t a t i o n s  o f  1 i t e r a t u r e  search methods 

exacerbate problems i n  cleal i n g  w i t h  t he  1 i t e r a t u r e  o f  drugs and 

highway sa fe ty .  To search every l i k e l y  p u b l i c a t i o n  f o r  r e l e v a n t  

ma te r i a l  i s  imposs ib le .  The manual search i s  made manageable by 

by s e l e c t i o n  o f  l i s t s  o f  j o u r n a l s  and authors,  a b s t r a c t  serv ices,  and 

o t h e r  b i b1  iog raph ies .  These t o o l s  a i d  i n  examining source ma te r i a l .  

The weaknesses and s t reng ths  o f  each index and l i s t ,  however, a re  

c a r r i e d  f o r t h  i n t o  t he  search. T i t l e s  and i nd i ces  inc luded  by 

document sources themselves may be i n c o r r e c t ;  comp i la t ions  of 

abs t rac t s  o r  b i b l i o g r a p h i e s  r e f l e c t  t he  (unknown) b iases o f  t h e i r  

compi lers .  The use o f  computer-assisted techniques supplemented t he  

l i t e r a t u r e  search by manual means. The a b i l i t y  t o  e l i c i t  r e l e v a n t  

ou tpu t  f rom i n fo rma t i on  storage, search, and r e t r i e v a l  systems depends 

on t he  s e l e c t i o n  o f  key works o r  t o p i c  i n d i c a t o r s  as w e l l  as on t he  

way a document was i d e n t i f i e d  o r i g i n a l l y  i n  the  system. Broad t o p i c s  

and s p e c i f i c  issues appeared r e f r a c t o r y  t o  automated searches. 

The f a c t  t h a t  one c a n ' t  f i n d  what i s n ' t  t he re  a l s o  l i m i t s  t h e  

apparent i n c l  u s i v i  ty  o f  bo th  b i b l i o g r a p h i e s .  The coverage o f  m a t e r i a l  

publ i shed  o r  i ssued  w i t h i n  two years  o f  t h e  l i t e r a t u r e  search i s  most 

1 i k e l y  incomplete.  The publ i c a t i o n  process i s  i t s e l f  lengthy;  t he re  

i s  a s i g n i f i c a n t  " l a g  t ime"  between complet ion and r e p o r t i n g  o f  

research f i n d i n g s .  The index ing  and d isseminat ion o f  abs t rac t s  as 

w e l l  as t he  e n t r y  o f  ma te r i a l  i n t o  computer systems takes even l onge r  

s ince  i t  f o l l o w s  i n i t i a l  publ i c a t i o n .  Fore ign language publ i c a t i o n s  

share these and e x h i b i t  o t h e r  problems. M i s t r ans la t i ons  o f  t i t l e s  and 

inaccura te  o r  un in fo rmat i ve  abs t rac t s  o f  a r t i c l e  con ten t  combine w i t h  

cos t  and a v a i l a b i l i t y  f a c t o r s  i n  h i nde r i ng  t he  i n c l u s i o n  o f  f o r e i g n  
g 

documents. 



I n  a d d i t i o n  t o  t h e  d i r e c t i n g  i n f l u e n c e  o f  c o n t r a c t  o b j e c t i v e s ,  

t h e  persona l  b jases  o f  i n d i  v i  dual searchers and rev iewers  a l s o  a f f e c t  

t h e  s e l e c t i o n  o f  documerlts. For example, a  judgmental s e l e c t i o n  was 

necessary i n  per1  phera l  research w i t h  massive documentation. Excl  us i o n -  

a r y  c r i t e r i a ,  desc r ibed  i n  s e c t i o n  2.1.2, a i d e d  i n  t h i s  process.  Never- 

t he less ,  t h e  d i s t r i b u t i o n  o f  r e p o r t s  w i t h i n  and among research areas 

r e f l e c t s  t h e  impact  o f  human va lue judgments. 

The q u a l i t y  of s e l e c t e d  documents i s  another  m a t t e r  r e q u i r i n g  

a  c a u t i o n a r y  n o t e .  A  wide range o f  sources c o n t r i b u t e d  t h e  f u l l  

spectrum o f  a r t i c l e s  and r e p o r t s :  t e c h n i c a l  and non- techn ica l ,  general  

and a r c h i v a l ,  s c i e n t i f i c  and popu la r  documents a r e  i n c l u d e d  i n  t h i s  

c o l l e c t i o n .  L i m i t a t i o n s  o f  t h e  1  i t e r a t u r e  base i t s e l f  become impor tan t  

t o  t h e  user, who must allso eva lua te  t h e  m a t e r i a l .  

I n  general ,  t h e  putt1 i shed  a r c h i v a l  l i t e r a t u r e  i s  viewed as 

f a c t u a l l y  accu ra te  and r e l i a b l e .  Th is  i s  due i n  p a r t  t o  a  s i g n i f i c a n t  

l e v e l  o f  peer rev iew  d u r i n g  t h e  e d i t o r i a l  process. The r i g o r  w i t h  

which submissions a r e  reviewed, however, v a r i e s .  Data p resen ta t i on ,  

exper imenta l  design,  and methodo log ica l  accuracy may s t i l l  be o f  

ques t i onab le  va l  i d i  ty. Statements made o r  concl  us ions drawn i n  

d i scuss ion  s e c t i o n s  a r e  u s u a l l y  those o f  t h e  authors  and a r e  s u b j e c t  

t o  b i a s  and e r r o r .  The t e c h n i c a l  1  i t e r a t u r e  i n c l  udes r e p o r t s  pub1 i shed 

by government agencies, commercial o rgan iza t i ons ,  p r i v a t e  research 

foundat ions,  and u n i v e r s i t i e s .  S e l e c t i o n s  o f  t h i s  n a t u r e  must be 

examined c a r e f u l l y  s ince,  f o r  t he  most p a r t ,  t hey  rep resen t  1  i t e r a t u r e  

t h a t  has - n o t  been sub jec ted  t o  any peer rev iew process. For example, 

an independent assessment o f  methodology shou ld  always be made. The 
p o p u l a r  l i t e r a t u r e  r e q u i r e s  s t i l l  more cau t ion ,  s ince  s i m p l i f i c a t i o n s  

f o r  t h e  l a y  audience may b l u r  c r i t i c a l  d i s t i n c t i o n s ,  e i t h e r  i n t e n t i o n a l l y  

o r  u n w i t t i n g l y .  A r t i c l e s  w r i t t e n  t o  persuade o f t e n  downplay f a c t s  

c o n t r a r y  t o  chosen s ides  o f  emot ional  i ssues.  Con t rove rs ia l  t o p i c s  

a r e  p resen t  i n  drugs and d r i v i n g ,  and t h e i r  t rea tmen t  i n  the  popu la r  
1  i t e r a t u r e  deserves c l o s e  i n s p e c t i o n .  



2 J . 
I n  summary, a  general caveat inc luded i n  the parent  volume i s  &. 

tP3 , 

repeated i n  t h i s  supplement. The reader should be c a r e f u l  t o  recog- :$ 
n i ze  t h a t  t h i s  s e l e c t i o n  does n o t  represent an i n c l u s i v e  1  i s t  o f  avail:;. 

4 1 

ab le  l i t e r a t u r e ,  no r  does i t  de f i ne  the  " s t a t e  of the a r t "  i n  drugs- r,-% . I 
and-d r i v ing  research. I t  i s  bel ieved, however, t h a t  the  c i t a t i o n s  

, 1 (  and accompanying abs t rac ts  present  a  usefu l  and usable in format ion i.? 
base and form a va luable  research c o l l e c t i o n .  

2.4 Summary o f  B ib1 iog raph ic  Contents. 

Thus f a r ,  t h i s  sec t ion  has d e t a i l e d  the  techn ica l  approach used 

t o  compile ma te r i a l  f o r  Supplement One. The scope and methods o f  

l i t e r a t u r e  search have been discussed w i t h  s p e c i f i c  re ference t o  

t o p i c  areas i n  drugs and highway sa fe ty .  This subsect ion focuses on 

what was found. A b r i e f  overview o f  the  abs t rac t  c o l l e c t i o n  presents 

in fo rmat ion  about the  contents o f  t h i s  b ib l iog raphy .  

A t o t a l  o f  373 abs t rac ts  comprise f i v e  categor ies  i n  Appendix D, 
Y 

Abst rac t  Index. The two l a r g e s t  categor ies  a re  the  D and M ser ies .  
- 

The former c o l l e c t i o n  deals w i t h  t he  general t o p i c  of "drugs and 

d r i v i n g "  and w i t h  r e l a t e d  t op i cs  (e.g. , drug usage pa t te rns ,  drug 

e f f e c t s  research).  Documents i n  t he  M se r iesc  r e l a t e  t o  the  de tec t i on  

and measurement o f  drugs i n  body f l u i d s .  A1 though a d e t a i l e d  ana lys is  

o f  the a v a i l a b l e  l i t e r a t u r e  i s  no t  poss ib le  here, suggest ive character -  

i s t i c s  o f  the  abs t rac t  c o l l e c t i o n  are noted below. 

The Topica l  Index i n  Appendix A i nd i ca tes  the  r e l a t i v e  represent-  

a t i o n  o f  t o p i c a l  areas i n  the  abs t rac t  c o l l e c t i o n .  More experimental 

than ep idemio log ica l  research i s  included. Reports o f  drug e f f e c t s  

on human performance a re  most o f t e n  included, bu t  on l y  th ree  i nvo l ve  

ac tua l  d r i v i n g .  The sheer volume o f  experimental research i s  decept ive,  

however, s ince  t he  number o f  drugs and v a r i e t y  o f  methods are great .  

Papers t h a t  concern drug de tec t ion  and measurement c o n s t i t u t e  another 

s i g n i f i c a n t  group o f  abs t rac ts .  Here, a  b i as  toward gas chromatography 



i s  q u i t e  n o t i c e a b l e .  The l a r g e  number o f  c i t a t i o n s  t h a t  concern 

drug concen t ra t i ons  i n  body f l u i d s  d e r i v e s  ma in l y  f rom exper imenta l  

and a n a l y t i c a l  r e p o r t s .  R e l a t i v e l y  few a b s t r a c t s  a re  found i n  

s e c t i o n s  d e a l i n g  w i t h  soc io - l ega l  and countermeasure t o p i c  areas. 

The p r imary  purpose o f  t h i s  r e p o r t  i s  n o t  a n a l y t i c a l ,  b u t  

p r e s e n t a t i v e .  Thus, readers d e s i r i n g  a  rev iew  o f  1 i t e r a t u r e  and 

a  d i scuss ion  o f  research i n  drugs and highway s a f e t y  a re  here r e f e r r e d  

t o  o t h e r  r e p o r t s  produced under Cont rac ts  DOT-HS-5-01217 and DOT-HS- 

7-01530. The use o f  Supplement One, i t s  appendices, and i t s  c o l l e c t i o n  

of a b s t r a c t s  i s  covered i n  Sec t i on  3.0 and i n  Appendix A. 



3.0 USE OF SUPPLEIIENT ONE 

This  sec t i on  presents i n  d e t a i l  t he  format o f  t he  b i b l i og raphy  

and t he  use o f  i t s  ind ices .  

Th is  b i b l i og raphy  i s  in tended f o r  use as a resource document f o r  

research i n  t he  f i e l d  of drugs and highway sa fe ty .  I t s  pr imary aims 

a re  as f o l l ows :  

e t o  adequately descr ibe the  in format ion bases a v a i l a b l e  t o  
researchers I n  the f l e l d  of drugs/hlghway sa fe ty ;  

0 t o  p rov ide  a convenient means o f  access t o  t he  r e l e v a n t  
l i t e r a t u r e  i n  s p e c i f i c  t o p i c  areas; and 

0 t o  g i v e  an accurate,  in format ive i n d i c a t i o n  o f  document 
contents  t o  a i d  t h e  user  i n  s e l e c t i n g  ma te r i a l  f o r  s p e c i f i c  
needs. 

To f a c i l  i t a t e  use of t h i s  b i  b l  iography, the  arrangement o f  

bSbl iographlc  ma te r i a l  i s  summarized i n  the  nex t  sec t ion .  Subsequent 

sect ions deal separa te ly  w i t h  each appendix and t he  var ious  i nd i ces  

a re  descr ibed. 

3.1 Summary o f  B ib l iog raphy  Contents 

The b i b l  iography cons is ts  o f  several  i nd i ces  i n  a d d i t i o n  t o  t he  

pr imary con ten t  ma te r i a l .  The four  sec t ions  which comprise the  b i b -  

1 iography a re  presented i n  appendices as f o l  1 ows : 

e Appendix A: Topica l  Index 

e Appendix B: T i t l e  Index 

0 Appendix C: Author Index 

0 Appendix D: Abs t rac t  Index 

Each document entered i n t o  t he  b i b l  iography i s  i d e n t i f i e d  by a 

unique accession number. The accession number cons i s t s  o f  le t ter -number  



combinations, and i s  used t o  o rde r  t h e  documents presented i n  Appendix D. 

I n  a d d i t i o n ,  an accession number a l l ows  p r e l i m i n a r y  i d e n t i f i c a t i o n  o f  

t h e  general type o f  s u b j e c t  area o f  a document as w e l l  as t h e  yea r  of 

i t s  pub1 i c a t i o n .  A sample number appears below. 

The first two l e t t e r s  (3) s i g n i f y  t h a t  t he  s e l e c t i o n  was p laced 

i n  the  f i l e  by U n i v e r s i t y  o f  Michigan researchers.  A p rev ious des ignator  

used i n  t h e  Se lec ted Bib1 iography,  I U ,  i n d i c a t e d  researchers a t  

I nd iana  U n i v e r s i t y .  A l l  s e l e c t i o n s  i n  t h i s  b i b 1  i og raph ic  supplement 

a r e  from the U n i v e r s i t y  o f  Michigan e f f o r t  and a re  prefaced by y. 
I m d i a t e l y  f o 1  l ow ing  the  research des ignator ,  a p a i r  of numbers 

(75) i n d i c a t e s  t h e  year  of p u b l i c a t i o n  (1975) .  I f  t h e  s e l e c t i o n  was 

presented a t  a conference, t h e  year  o f  p resen ta t i on  i s  g iven.  

If a document was bo th  presented a t  a meeting and subsequently pub l ished,  

t h e  p u b l i c a t i o n  da te  i s  used i n  t h e  accession number and t h e  s e l e c t i o n  

i s  c i t e d  a s  pub l ished.  

The l e t t e r  preceding t h e  l a s t  number s e t  c l a s s i f i e s  the  s e l e c t i o n  

by ca tegory .  Categor ies used f o r  t h i s  supplement a r e  as fo l l ows :  

o - A B i b l i o g r a p h i e s  

a - B Books 

o - D A r t i c l e s ,  papers, and o t h e r  s e l e c t i o n s  d e a l i n g  w i t h  
drugs and d r i v i n g  o r  c l o s e l y  r e l a t e d  t o p i c s  

a - L M a t e r i a l s  d e a l i n g  w i t h  l e g a l  issues assoc ia ted w i t h  
drug research and countermeasures 

o - M Se lec t i ons  whose con ten t  r e l a t e s  d i r e c t l y  t o  the  
de te rm ina t ion  and/or the  i n t e r p r e t a t i o n  o f  d rug l e v e l s  
i n  body f l u i d s  (drug a n a l y t i c a l  methodology, pharmacokinet ic  
s tud ies ,  c l  i n i c a l  s tud ies  i n v o l v i n g  drug concent ra t ion-  
e f f e c t  r e l a t i o n s h i p s ,  e t c .  ) 

The l a s t  f o u r  d i g i t s  s imply  rep resen t  t h e  sequent ia l  assignment o f  

documents t o  a g iven category .  Appendix D l i s t s  t h e  document a b s t r a c t s  

a l p h a b e t i c a l l y  by ca tegory  and s e q u e n t i a l l y  by number w i t h i n  a ca tegory .  



Other appendices 1 i s t  t he  accession number i n  whole o r  p a r t  t o  a l l ow  

cross re fe rence  t o  Appendix D. 

The f o l l o w i n g  sect ions descr ibe each index i n  more d e t a i l  and 

p rov ide  suggestions f o r  t h e i r  use. 

3.2 Topica l  Index (Appendix A) 

A rev i sed  and expanded t o p i c a l  index has been developed t o  

improve user  access t o  document abs t rac ts .  To some extent ,  t he  changes 

r e f l e c t  t he  reorgan iza t ion  o f  some t o p i c  areas under more qeneral 

headings. However, t he  pr imary i n t e n t  of t he  r e v i s i o n  was t o  permi t  

t h e  i n c l u s i v e  c i t a t i o n  o f  a l l  se l ec t i ons  i n  one o r  more t o p i c  areas 

o r  categor ies ,  

As i n  the  parent  volume, t he  index headings a re  n o t  mu tua l l y  

exc lus ive .  Th is  has permi t ted  mu1 t i p l e  re fe renc ing  f o r  papers r e l evan t  

t o  severa l  t o p i c  areas. General categor ies  have been inc luded w i t h i n  

t he  t o p i c a l  index. Used i n  combination w i t h  more s p e c i f i c  headings 

(e. g. , a drug name), se lec t ions  more c l o s e l y  r e l a t e d  t o  user needs 

may be q u i c k l y  located.  De ta i l ed  subheadings have been provided i n  

those t o p i c a l  areas where a l a r g e  number of se l ec t i ons  have been 

inc luded o r  where d i f f e r e n t i a t i o n  among c l o s e l y  r e l a t e d  subtopics may 

be o f  va lue t o  t he  user.  

W i t h i n  the  t o p i c a l  index a re  separate l i s t s  of drugs by name 

and by usage. The drug and chemical 1 i s t  conta ins two sub- indices.  

The f i r s t  and main a lphabe t i ca l  grouping indexes drugs by common, non- 

p r o p r i e t a r y  nomenclature, gener ic  o r  chemical. Chemical names were 

used t o  i d e n t i f y  a compound o n l y  when necessary. A second, l e s s  

ex tens ive  index 1 i s t s  drug substances by t r ade  name o r  by an acronym i n  

popular  use (e.g., LSD). A drug c l a s s i f i c a t i o n  scheme, a l s o  r ev i sed  

from t h e  Selected B ib l iog raphy ,  arranges those drugs c i t e d  i n  t h e  t o p i c a l  

index by usage category.  Th is  supplement in t roduces a cross- re ferenc ing 

system t o  maximize t he  usefulness o f  these 1 i s t s .  Documents p e r t a i ~ i n g  

t o  s p e c i f i c  drug substances a re  c i t e d ,  f o r  t h e  most pa r t ,  according t o  

non-propr i  e t a r y  nomenclature . 



I n  the  Selected Bib l fography,  documents c i t e d  i n  the  t o p i c a l  

index were i d e n t i f i e d  by an abbrev ia ted form o f  the  accession number 

(e.g. ,  00606). I n  t h i s  supplement, the da te  o f  document p u b l i c a t i o n  

i s  a l s o  prov ided f o r  most o f  the  t o p i c a l  index. The drug l i s t  

c i t a t i o n s  remain f i  ve-character i d e n t i f i e r s .  

The o rgan i za t i on  o f  t he  t o p i c a l  index i s  presented i n  o u t l i n e  form 

i n  t h e  f i r s t  pages o f  Appendix A .  An exp lana t ion  of each t o p i c a l  

heading i s  provided. The type o f  documents which may be expected under 

each heading i s  descr ibed i n  a  general and i n c l u s i v e  manner. Use of 

the  d rug  and chemical l i s t s  i s  f u r t h e r  d e t a i l e d .  

3.3 T i t l e  Index (Appendix 0 )  

A l l  se l ec t i ons  a re  l i s t e d  a l p h a b e t i c a l l y  by t i t l e  i n  Appendix B. 

T i t l e s  as o r i g i n a l l y  pub l i shed  have been used. Fore ign language t i t l e s  

a re  fo l l owed by an Eng l i sh  t r a n s l a t i o n  i n  square brackets .  The 

document a b s t r a c t  i t s e l f  may be consul ted t o  i d e n t i f y  the o r i g i n a l  

1  anguage. 

Associated w i t h  each t i t l e  i s  the  f u l l  accession number. I f  a 

document i s  a  U.S. Government r e p o r t ,  t he  s e l e c t i o n  i s  a l s o  i d e n t i f i e d  

by the  assigned r e p o r t  number. The a b s t r a c t  o f  t he  document may be 

found by r e f e r r i n g  t o  Appendix D accord ing t o  t he  accession number. 

3.4 Author Index (Appendix C )  

A l l  names which appear as e d i t o r s ,  authors,  o r  compi lers have 

been inc luded i n  t he  Author Index. Ed i t o r s  and compi lers  have been 

i d e n t i f i e d  by t h e  abbrev ia t ions  &. and cornp., r espec t i ve l y .  The 
p u b l i c a t i o n s  assoc ia ted w i t h  each name are  i d e n t i f i e d  by accession 

number. A l l  authors  a re  1  i s t e d  regard less o f  t h e i r  o rder  o f  appearance 

on t he  o r i g i n a l  pub1 i c a t i o n .  The year  o f  document p u b l i c a t i o n  i s  a l s o  

inc luded  i n  t h i s  supplement t o  f a c i l i t a t e  b i b l i og raphy  use. 



3.5 Abs t rac t  Index ( ~ p p e n d i x  D )  

The document abs t rac ts  a re  presented i n  Appendix D.  The general 

approach fo l lowed f o r  abs t rac t  p repara t ion  i s  t h a t  o u t l i n e d  i n  "NHTSA 
h 

Document Analys is  Manual ," Rev. Ed. (HS-820 085). Wi th in  space r - 
1 i m i t a t i o n s  and cons t ra i n t s  appropr ia te  t o  a  subs id ia ry  con t rac t  

ob j ec t i ve ,  the  b i b l i o g r a p h i c  e f f o r t  has been responsive t o  requests f o r  

increased i n f o rma t i on  content.  The fo l low ing  paragraphs descr ibe the  

format and abbrev ia t ions  used i n  prepar ing t he  abs t rac ts .  

Each document i s  i d e n t i f i e d  by an accession number loca ted  

immediately above and t o  the  r i g h t  of t he  abs t rac t ,  (Government 

documents a re  f u r t h e r  i d e n t i f i e d  by r e p o r t  numbers placed oppos i te  

t he  accession number. ) Accession numbers a re  cont inued s e r i a l l y  from 

the  Selected Bib l iography.  Headnotes i d e n t i f y i n g  t he  number o f  the  

f i r s t  and l a s t  abs t rac t  on each page a re  prov ided t o  f a c i l i t a t e  use 

of Appendix D. 

The importance o f  f u l l ,  accurate re fe renc ing  i s  r e f l e c t e d  i n  

document c i t a t i o n .  F u l l  t i t l e s  of a r t i c l e s  and o ther  documents have 

been provided, a long w i t h  t he  i n i t i a l s  and l a s t  names o f  each author.  

The jou rna l  n a w  has been g iven i n  f u l l .  Volume and issue numbers, f u l l  

paging, and da te  o f  pub1 i c a t i o n  have been inc luded,  The corporate  

author o r  author  a f f i l i a t i o n  i s  a l so  g iven i f  the  s e l e c t i o n  i s  o the r  

than j ou rna l  -der ived. 

I n  accordance w i t h  t he  aims o f  t he  b ib l iog raphy  as a  resource 

document, each a b s t r a c t  i s  intended t o  prov ide an accurate i n d i c a t i o n  

of document contents.  The pr imary purpose o f  t he  abs t rac t  c o l l e c t i o n  

i s  t o  a1 low t he  user  t o  make a p re l im ina ry  s e l e c t i o n  o f  1  i t e r a t u r e  

r e l evan t  t o  s p e c i f i c  needs, e l  i m i  na t i ng  from cons idera t ion  se lec t ions  

whose main focus i s  no t  appropr ia te .  The in format ive capac i ty  o f  t h i s  

abs t rac t  c o l l e c t i o n  has been maximized w i t h i n  space and t ime cons t ra i n t s .  

Inherent  l i m i t a t i o n s  i n  the b i b l i o g r a p h i c  e f f o r t  have prevented t he  

p repara t ion  o f  i n f o rma t i ve  abs t rac ts  cons is ten t  w i t h  the leng th  and 

qua1 i t y  o f  some abs t rac t  serv ices,  such as t he  Highway Safety  L i t e r a t u r e  

Sys tem. 



As i n  t h e  Selected B i  b l  ioqraphy,  author-prepared a b s t r a c t s  were 

used when c o n s i s t e n t  w i t h  t h e  standards descr ibed above. Often a  

j o u r n a l  a b s t r a c t  was modi f ied t o  i n c l u d e  more i n fo rma t ion .  Abs t rac ts  

were prepared o n l y  f o r  those s e l e c t i o n s  w i t h o u t  an app rop r ia te  synopsis. 

Abs t rac ts  prepared by i ndex ing  o r  b i b l i o g r a p h i c  se rv i ces  were used when 

author  a b s t r a c t s  were n o t  a v a i l a b l e ,  o r  when t h e i r  use a l lowed the  

e f f i c i e n t  p r e s e n t a t i o n  of more complete i n f o r m a t i o n .  

I n  o r d e r  t o  in fo rm t h e  reader  as t o  t h e  source o f  a b s t r a c t s  

i n c l u d e d  i n  Appendix D, l e t t e r  combinat ions s i g n i f y i n g  t h e  va r i ous  

sources u t i l i z e d  i n  t h i s  b i b l i o g r a p h y  a re  i nc luded  i n  parentheses a t  

t h e  end o f  each a b s t r a c t .  The f o l l o w i n g  des igna t i ons  are  used: 

@ JA; JAM--Journal Abs t rac t ;  .Journal A b s t r a c t  Mod i f i ed  

e AA; AAM--Author Abs t rac t ;  Author Abs t rac t  Mod i f i ed  

@ AS; ASM--Author Summary; Author Summary Mod i f i ed  

@ HSL--Highway Sa fe ty  L i t e r a t u r e  

@ H S R I  --Abs t r a c t  prepared by H S R I  research s t a f f  

The des igna t i ons  JA, AA, and A S  i d e n t i f y  a b s t r a c t s  t h a t  were used 

verbat im. The des igna t i ons  JAM, AAM, and ASM i n d i c a t e  t h a t  some 

m o d i f i c a t i o n  o f  t h e  o r i g i n a l  a b s t r a c t  o r  summary was made. Most o f t e n ,  

a d d i t i o n a l  m a t e r i a l  was Inc luded  t o  increase t h e  i n f o r m a t i o n  con ten t  

w i t h o u t  a l t e r i n g  t h e  main s t r u c t u r e  of t h e  a b s t r a c t .  I f  the  p repa ra t i on  

o f  t h e  a b s t r a c t  r e s u l t e d  i n  t h e  s i g n i f i c a n t  a l t e r a t i o n  of an a b s t r a c t ,  

t h e  des igna t i on  H S R I  was used. Newly prepared abs t rac ts  were a l s o  

g i ven  t h i s  l a t t e r  des igna t i on .  

A d d i t i o n a l  i n f o r m a t i o n  rega rd ing  each s e l e c t i o n  i s  presented 

below t h e  a b s t r a c t .  I f  t h e  s e l e c t i o n  represents  a  paper presented a t  

a meeting, t h e  a u t h o r ' s  a f f i l i a t i o n  i s  g i ven  i n  t h e  l i n e  immediate ly  

below t h e  a b s t r a c t .  The co rpo ra te  au thor  of a  r e p o r t  i s  a l so  g i v e n  

on t h i s  l i n e .  Another l i n e  i s  used t o  supply t h e  date  o f  document 

pub1 i c a t i o n  ( o r  p r e s e n t a t i o n ) ,  t h e  number o f  references c i t e d ,  and 



f u l l  paging ( i f  no t  g iven i n  t he  reference above the a b s t r a c t ) .  The 

language o f  the  document i s  i nd i ca ted  and t he  page con ta in i ng  an 

Eng l i sh  summary i s  referenced. The sponsoring agency and o the r  informa- 

t i o n  regard ing  r e p o r t  documents i s  presented i n  the  f i n a l  l i n e s  below 

the  abs t rac t .  Book c i t a t i o n s  and conference desc r i p t i ons  a re  a l so  

provided below the  abs t rac t  I f  n o t  f u l l y  referenced above. 



APPENDIX A 

TOPII~AL INDEX USAGE GUIDE 

The o r g a n i z a t i o n  o f  t h e  t o p i c a l  i n d e x  i s  p resen ted  below i n  

o u t l i n e  form. Exp lana to ry  paragraphs a r e  assoc ia ted  w i t h  each 

t o p i c a l  and s u b t o p i c a l  heading.  The purpose o f  t h i s  p resenta-  

t i o n  i s  t o  de f i ne  t h e  scope o f  each head ing i n  t h e  t o p i c a l  i ndex ,  

and t o  f a c i  1 i t a t e  t h e  l o c a t i o n  o f  r e 1  evant  documents. 

1.0 REVIEWS AND RESEARCH COMPILATIONS 

T h i s  s e c t i o n  c o n t a i n s  t o p i c  headings p e r t a i n i n g  b o t h  t o  

genera l  and t o  s p e c i f i c  research areas i n  d r u g s l h i  ghway sa fe t y .  

I n  a d d i t i o n ,  headings i n d i c a t i n g  c e r t a i n  types of documents a r e  

i n c l u d e d .  The s e l e c t i o n s  f o r  the most p a r t  do n o t  r e p o r t  o r i g i n a l  

research.  C i t e d  documents n o t  s t r i c t l y  o f  a rev iew  n a t u r e  do 

t r e a t  s u b j e c t  m a t t e r  i n  a general  and non-exper imental  f a s h i o n .  

C o l l e c t i o n s  o f  research r e p o r t s  and o t h e r  comp i l a t i ons  a r e  c i t e d  

under t h e  a p p r o p r i a t e  ca tego ry .  These documents may a l s o  be 

c i t e d  under s p e c i f i c  research areas e lsewhere i n  t h e  t o p i c a l  i ndex .  

1 .1  General D rugs IDr i  v i n g  Reviews 

These s e l e c t i o n s  deal  d i r e c t l y  w i t h  aspects of t h e  drugs and 

d r i v i n g  problem. Whi le  n o t  a l l  t r e a t  t h e  prob lem i n  a comprehensive 

fash ion ,  most documents u t i l i z e  f i n d i n g s  from seve ra l  resea rch  areas 

i n  d i s c u s s i n g  s p e c i f i c  t o p i c s .  

1 . 2  Drug Research Method01 ogy 

Reviews i n  t h i s  subsec t i on  dea l  w i t h  t h e  development and/or  

e v a l u a t i o n  o f  methodology u s e f u l  i n  t h e  s tudy  o f  d rug e f f e c t s  o r  i n  

t h e  d e t e r m i n a t i o n  o f  drugs i n  body f l u i d s .  



1.2.1 Behavior Research Methodology. Documents under t h i s  

heading p e r t a i n  t o  t he  s tudy of behav ior  r e l a t e d  t o  d r i v i n g ,  o r  t o  

the  methodology used i n  the  assessment o f  drug e f f e c t s  on human 

performance. 

1.2.2 Drug A n a l y t i c a l  Methodology. Reviews r e l a t e d  t o  the 

determinat ion o f  drugs and t h e i r  q u a n t i f i c a t i o n  i n  body f l u i d s  are 

d i v i ded  i n t o  two categor ies  : 

1.2.2.1 Technology. Reviews of  methodology n o t  s p e c i f i -  

ca l  l y  concerned w i t h  drug ana lys is  a re  referenced. "S ta te  o f  the  

a r t "  assessments o f  techniques and a n a l y t i c a l  methods a re  inc luded.  

1.2.2.2 Drug Analys is .  Reviews o f  methods as app l i ed  

t o  the  ana lys is  of drugs a re  c i t e d .  A r t i c l e s  rev iewing a v a i l a b l e  

methods f o r  the  determinat ion of s p e c i f i c  drugs o r  drug classes 

a re  among those inc luded  under t h i s  heading. 

1.3 Drug Effects Research 

The s tudy and cha rac te r i za t i on  of drug e f f ec t s  a re  t o p i c  areas 

inc luded under t h i s  heading. Two subtopicki l  , d i v i s i o n s  d i f f e r e n t i a t e  

between se lec t i ons  : 

1.3.1 Drugs and Drug Classes. Reviews of the  biochemical , 
pharmacological , behav iora l ,  and o the r  ef fects o f  s p e c i f i c  drugs 

o r  drug classes a re  inc luded.  

1.3.2 Drug Concentrat ion-Effect  Research. The i n t e r p r e t a t i o n  

o f  drug l e v e l s  i n  body f l u i d s  and the cha rac te r i za t i on  o f  drug con- 

c e n t r a t i o n - e f f e c t  r e1  a t i onsh i  ps a re  sub jec ts  o f  referenced documents. 

Se lect ions o f  a general na tu re  as w e l l  as reviews of s p e c i f i c  drugs 

o r  drug classes a re  inc luded.  

1.4 Epidemio log ica l  Research Methodology 
4 

Select ions deal i n g  w i t h  methodological  and o the r  research issues 

r e l a t e d  t o  the  epidemiology o f  drug-re1 ated problems a re  inc luded.  



1 .5 Se lec ted  Reviews 

Reviews n o t  specif i1:al l y  re1  a t e d  t o  t h e  above subheadings a r e  

c i t e d  here .  The p r imary  s u b j e c t  m a t t e r  o f  each s e l e c t i o n  i s  i n d i - .  

ca ted  i n  parentheses,  

1 .6  -- Research C o m p i l a t i o ~ ~ s  -- 

C o l l  e c t i o n s  o f  research r e p o r t s ,  monographs, and o t h e r  u n i t a r y  

aggregat ions  of m a t e r i a l  r e l a t e d  t o  one o r  more research areas i n  

d rugs lh ighway s a f e t y  a r e  re ferenced.  Conference proceedings a r e  

i n c l u d e d  under t h i s  heading.  

1  . 7  B i  b l  i ograph i  es 

S e l e c t i o n s  i n c l u d e  b i b l i o g r a p h i e s  which deal g e n e r a l l y  w i t h  

d r u g / d r i v i n g  resea rch  and w i t h  more s p e c i f i c ,  b u t  r e l a t e d  t o p i c  areas.  

2.0 --. EPIDEMIOLOGICAL RESEARCH 

Under t h i s  general  heading, s t u d i e s  r e l a t e d  t o  drug use a r e  

c i t e d .  Documents a r e  c i t e d  under t h r e e  subheadings acco rd ing  t o  t h e  

f o l l o w i n g  c a t e g o r i e s :  

2.1 Drug/Dr i  - v i m S t u d i  es -- 

Research s t u d i e s  d i r e c t l y  p e r t a i n i n g  t o  drug use i n  t h e  d r i v i n g  

p o p u l a t i o n  a r e  i n c l u d e d .  The r e l e v a n t  s t u d i e s  a r e  o f  t h r e e  genera l  

t ypes :  d i r e c t ,  a n a l y t i c a l  assessment o f  d rug use by d r i v e r s ;  ques- 

t i o n n a i  r e  o r  o t h e r  i n d i r e c t  means o f  i n v e s t i g a t i o n ;  and examinat ion  

o f  t h e  d r i v i n g  records  o f  drug user  groups. 

2 . 2  D r u q U s x e  _ _ I _ _ _  P a t t e r n s  

Documents d e a l i n g  w i t h  drug use by t h e  genera l  p o p u l a t i o n  a r e  

i n c l  uded. 

2 . 3  Se lec ted  S tud ies  --- 
S p e c i f i c  research r e p o r t s  d e a l i n g  w i t h  drug use by s p e c i a l  sub- 



p o p u l a t i o n s  a r e  re ferenced.  The p r imary  s u b j e c t  m a t t e r  i s  i n d i -  

ca ted  i n  parentheses.  Most s t u d i e s  concern fac to rs  which i n d i -  

c a t e  - how and how o f t e n  c e r t a i n  drugs a r e  used, o r  by - whom drugs a r e  

used. 

3.0 EXPERIMENTAL RESEARCH 

Under t h i s  genera l  heading, a l l  s t u d i e s  a r e  i n c l u d e d  which 

i n v o l v e  t h e  " l a b o r a t o r y  approach" i n  i n v e s t i g a t i n g  the  e f f e c t s  o f  

d rug use. Two complementary s u b c l a s s i f i c a t i o n  schemes have been 

developed. - F i r s t ,  d rug s t u d i e s  a r e  d i f f e r e n t i a t e d  accord ing t o  

t h e  number o f  drugs adminis t e r e d  t o  exper imenta l  sub jec ts .  Second, 

t h e  documents a r e  c i t e d  under subheadings which s p e c i f y  t h e  t ype  

o f  methodology o r  exper imenta l  t e s t  used t o  s tudy  drug e f f e c t s .  

The drugs used i n  these s t u d i e s  a r e  c i t e d  i n d i v i d u a l l y  i n  Sec t i on  

8.0, Drug and Chemical L i s t .  

The combined use o f  general  and s p e c i f i c  t o p i c  headings a l l ows  

t h e  user  t o  l o c a t e  d i r e c t l y  those documents c l o s e l y  r e l a t e d  t o  

s u b j e c t s  o f  s p e c i a l  concern. Fo r  example, psycho log ica l  s t u d i e s  

i n v o l  v i n g  mar i juana may be q u i c k l y  i d e n t i f i e d  by comparing accession 

numbers under t h e  r e s p e c t i v e  headings. S e l e c t i o n s  p e r t a i n i n g  t o  

t h i s  research area a r e  i n d i c a t e d  by  matching accession numbers. 

Combined use o f  more general  headings w i  11 l o c a t e  c e r t a i n  types 

o f  exper imenta l  s tudy,  i r r e s p e c t i v e  o f  t h e  drugs employed. 

S p e c i f i c  types o f  exper imenta l  s tudy r e l a t e d  t o  drug concen- 

t r a t i o n - e f f e c t  r e l a t i o n s h i p s  as w e l l  as i n v e s t i q a t i o n s  i n v o l v -  
i n g  animal research a r e  a l s o  i n c l u d e d  i n  t h i s  s e c t i o n .  Subheadings 

a r e  desc r ibed  i n  g r e a t e r  d e t a i l  below. 

3 .1  S i n g l e  Drug Stud ies  

C i t e d  documents i n c l u d e  those experiments i n v o l v i n g  t h e  s tudy  

o f  one drug, i n  a d d i t i o n  t o  placebo. Reports which desc r ibe  t h e  

e f f e c t s  o f  seve ra l  drugs, b u t  whose exper imenta l  des ign a l l owed  t h e  

separa te  s tudy  o f  each d i f f e r e n t i a t e d  as f o l  lows : 



3.1.1 Analogue S tud ies .  S tud ies  t h a t  examine t h e  e f fec t s  o f  

drugs which have s i m i l a r  chemical  s t r u c t u r e s  and a r e  i n  t h e  same 

t h e r a p e u t i c  c l a s s  a r e  c i t e d .  

3.1.2 Acute Dosage S tud ies .  I n v e s t i g a t i o n s  o f  t h e  e f f e c t s  

o f  a  drug admin i s te red  once t o  exper imenta l  s u b j e c t s  a r e  c i t e d .  

S tud ies  i n v o l v i n g  b o t h  acu te  and c h r o n i c  dose regimens a r e  c i t e d  

under each a p p r o p r i a t e  subheading. Does-response s t u d i e s ,  where 

s i n g l e  doses o f  i n c r e a s i n g  amounts o f  drugs a r e  admin i s te red ,  a r e  

c ross- re ferenced below ( 3 . 1 . 4 ) .  

3.1.3 Chron ic  Dosage S tud ies .  - I n v e s t i g a t i o n s  i n  which t h e  

s u b j e c t s  a r e  admin i s te red  two o r  more s e r i a l  doses of a  drug a r e  

i n c l u d e d .  Chron ic  dosage s t u d i e s  i n v o l v i n g  t h e  examinat ion  o f  

d rug e f f e c t s  f o l l o w i n g  t h e  f i r s t  dose i n  a  s e r i e s  a r e  c i t e d  a l s o  

as acu te  dosage s t u d i e s  (3 .1 .2 ) .  

3.1.4 Dose-Response S tud ies .  I n v e s t i g a t i o n s  which examine 

s u b j e c t  responses t o  two o r  more dosage l e v e l s  o f  a  drug ( e x c l u d i n g  

p lacebo)  a r e  re fe renced .  

3.2 Mu1 t i p l e  Drug S tud ies  

I n v e s t i g a t i o n s  which examine t h e  combined e f f e c t s  o f  two o r  

more drugs a r e  c l a s s i f i e d  as f o l l o w i n g :  

3.2.1 Drug I n t e r a c t i o n  S t u d i e s .  I n v e s t i g a t i o n s  a re  c i t e d  

which deal  s p e c i f i c a l l y  w i t h  t h e  i n t e r a c t i o n s  o f  drugs a d m i n i s t e r e d  

i n  such a  way as t h e i r  sepa ra te  e f fec t s  o v e r l a p .  S tud ies  i n c l u d e  

those which attemp$ t o  desc r i be  t h e  a d d i t i v e  e f f e c t s  o f  d rug com- 

b i n a t i o n s .  

3.2.2 O the r  Mu1 t i p l e  Drug S t u d i e s .  M i s c e l l  aneous r e p o r t s  

d e a l i n g  w i t h  drug combinat ions a r e  i n c l u d e d  i n  t h i s  s e c t i o n .  The 

i n t e r a c t i o n  o f  c o n d i t i o n s  r e s u l t i n g  f rom drug use (e .  g., t o1  erance,  

enzyme i n d u c t i o n )  and t h e  e f f e c t s  o f  s p e c i f i c  compounds i s  a  t o p i c  

c i t e d  under t h i s  heading.  



3.3 Drug E f f e c t s  Research 

Experimental s tud ies  i n v o l v i n g  drug e f f e c t s  i n  man a re  c i t e d  

according t o  the  methodology o r  t o  the general t e s t  method(s) employed. 

S p e c i f i c  subheadings a re  descr ibed below. 

3.3.1 D r i v i n g  Task Stud ies.  The eva lua t ion  o f  drug e f f e c t s  on 

d r i v i n g  performance may be made u t i l i z i n g  the  actua l  d r i v i n g  task 

o r  l abo ra to r y  s imu la t ion .  Three main subheadings have been used t o  

c l a s s i f y  r e l evan t  s tud ies :  

3.3.1.1 Open Road Tests.  Studies i n  which sub jec ts  ad- 

m in i s t e red  drugs were observed i n  ac tua l  d r i v i n g  s i t u a t i o n s  are 

included. 

3.3.1.2 Closed Course Tests. C i t ed  a re  s tud ies  i n  which 

experimental sub jects  d r i v e  a  motor veh i c l e  i n  a  c losed course o r  

i n  an area devoid o f  ac tua l  t r a f f i c  s i t u a t i o n s .  

3.3.1.3 S imulator  Tests.  A1 1 s tud ies  a re  re ferenced 

which i nc l ude  a labora to ry  t e s t ,  s imple o r  complex, which i s  designed 

t o  r e p l i c a t e ,  a t  l e a s t  i n  pa r t ,  t h e  ac tua l  d r i v i n g  task.  Other t e s t s  

r e l a t e d  t o  d r i v i n g  s k i l l s  a re  c i t e d  i n  Sect ion 3.3.2 below. 

3.3.2 Psychophysical Stud ies.  Near ly  a1 1 l abo ra to r y  t e s t s  

o f  human performance r e l a t e d  t o  d r i v i n g  i n v o l v e  the  p a r t i c i p a t i o n  

o f  psycholog ica l  ( o r  mental ) grid- phys ica l  ( o r  somat ic)  func t ions .  

The r e l a t i v e  s i g n i f i c a n c e  o f  these var ious func t ions  i n  a  g iven 

t e s t  i s  o f t e n  unc lear .  Therefore,  a  se r ies  of approximate c l a s s i -  

f i c a t i o n s  a re  used as descr ibed. Under t h i s  general heading, t e s t s  

which i n v o l  veperceptua l  elements i n  t he  measurement o f  motor o r  

sensory performance spec i f y  the  i n c l u s i o n  o f  a  document. Those 

s tud ies  i n v o l v i n g  several  d i f f e r e n t  t e s t s  a re  c i t e d  under each 

appropr ia te  subheading. 

3.3.2.1 Psychomotor Test ing.  I nves t i ga t i ons  which employ 

t e s t s  o f '  psychomotor behavior a re  c i t e d .  Simp1 e and complex t e s t s  



o f  r e a c t i o n  t ime,  t e s t s  o f  ba lance and s tead iness,  t r a c k i n g  tasks  

o t h e r  than d r i v i n g  s i m u l a t i o n ,  and eye-hand c o o r d i n a t i o n  tasks  a r e  

examples o f  exper imenta l  methods cons idered t o  be psychomotor t e s t s .  

3 .3.2.2 - Sensory Func t ion  Tests .  S tud ies  which use meth- 

ods which measure sens0r.y f u n c t i o n s  a r e  i nc luded .  The c r i t i c a l  

f l i c k e r  f u s i o n  f requency t e s t  and t e s t s  o f  v i s u a l  and aud io  a c u i t y  

a r e  examples o f  such methods. 

3.3.3 Psycho log ica l  S tud ies .  I n v e s t i g a t i o n s  a r e  c i t e d  which 

employ t e s t s  which measure t h e  e f f e c t s  o f  drugs on psycho log ica l  

f unc t i ons .  Tests  o f  memory, l e a r n i n g ,  p e r c e p t i o n ,  mood, and men- 

t a l  performance a r e  among those which q u a l i f y  a  document f o r  t h i s  

c l a s s i f i c a t i o n .  

3.3.4 Phys io log i ca ' l  S tud ies .  I n v e s t i g a t i o n s  which i n c l u d e  

the  measurement o f  p h y s i o l o g i c a l  parameters a r e  c i t e d  under t h i s  

subheading. Gal van lc  s k i n  response, h e a r t  r a t e ,  and e l e c t r o -  

encephalographi  c  e f f e c t s  a re  spec i  f i  c  examples. 

3 .3 .5 C l i n i c a l  S tud ies .  I n v e s t i g a t i o n s  a r e  c i t e d  which s tudy  

t h e  e f f e c t s  o f  drugs i n  p a t i e n t  groups o r  which a t tempt  t o  determine 

t h e  c l i n i c a l  e f f i c a c y  o f  drugs i n  p a t i e n t s .  Those s t u d i e s  employing 

s i m i l a r  t e s t s  t o  those desc r ibed  above a r e  c ross - re fe renced  accord-  

i n g l y  . 

3.3.6 S e l f - E v a l u a t i o n  S tud ies .  I n v e s t i g a t i o n s  which i n c l u d e  

s e l f - e v a l u a t i o n  o f  d rug e f f e c t s  by exper imenta l  s u b j e c t s  a r e  i n c l u d e d  

Sub jec t  r a t i n g s  o f  t h e  i n t e n s i t y  o r  n a t u r e  o f  a  d r u g ' s  e f f e c t ,  o r  

t h e  degree o f  performance impairment, a re  examples o f  t h e  s e l f - e v a l u -  

a t i o n  approach which c l a s s i f y  documents under t h i s  subheading. 

3.4 Drua Concen t ra t i on -E f fec t  C o r r e l a t i o n  Stud ies  

The need t o  q u a n t i f y  drug e f f e c t s  by means o f  o b j e c t i v e ,  chemi- 

c a l  measures, and t h e  importance o f  da ta  i n t e r p r e t a t i o n  i n  f i e l d  

surveys o f  drugs i n  d r i v e r s  l e d  t o  t h e  i n c l u s i o n  o f  t h i s  s e c t i o n  



deal i n g  w i t h  t he  t o p i c  o f  drug concen t ra t i on -e f f ec t  re1 a t i onsh ips .  

Documents a re  d l  f f e r e n t i  a ted accord ing t o  t h e i r  re1 evance t o  drug 

e f f e c t s  on d r i v i n g  performance: 

3.4.1 I n v e s t i g a t i o n s  of D r i  ving-Re1 a ted  Ski  11s. C i t e d  a re  

s t ud ies  which at tempt  t o  c o r r e l a t e  behav iora l  measures r e l a t e d  t o  

t he  d r i v i n g  task and drug l e v e l s  i n  body f l  u ids.  

3 . 4 . 2  C l i n i c a l  I n v e s t i g a t i o n s .  Stud ies a re  inc luded  which 

descr ibe  the  e f f i c a c y  o f  t he rapeu t i c  drugs i n  terms o f  drug con- 

c e n t r a t i o n  i n  t he  b lood  o r  o t h e r  body f l u i d .  

Animal Stud ies 

Genera l ly ,  s t ud ies  o f  drug e f f e c t s  i n  animals were excluded 

from t h i s  b i b l i og raphy .  Documents r e l e v a n t  t o  t he  na tu re  o f  drug 

ef fec ts  i n  man, o r  which r e p o r t  r e l e v a n t  research i n v o l v i n g  t he  

i n c i d e n t a l  use o f  animals, a re  inc luded  under t h i s  subheading. 

4.0 DRUG DETECTION AND MEASUREMENT 

This  general  heading i n c l  udes those t o p i c  areas d i r e c t l y  o r  

i n d i r e c t l y  r e l a t e d  t o  t h e  de tec t i on ,  i s o l a t i o n ,  i d e n t i f i c a t i o n ,  

o r  q u a n t i t a t i v e  de te rmina t ion  o f  drugs (and metabol i  t e s )  i n  

b i o l o g i c a l  l i q u i d s .  Studies i n v o l v i n g  the  development, eva lua t ion ,  

and appl i c a t i o n  o f  drug ana lys is  methods a re  s p e c i f i c a l l y  c i t e d .  

Main d i v i s i o n s  w i t h i n  t h i s  general  research area r e f l e c t  

whether t h e  methodology has been app l i ed  t o  the  screening of one 

o r  more drugs i n  unknown samples, o r  t o  t h e  de te rmina t ion  of 

s p e c i f i c  drugs known t o  be present  i n  s o l u t i o n .  W i t h i n  each major 

subheading, r epo r t s  a r e  d i s t i ngu i shed  by the  type of techniques 

used t o  determine drug presence. I nves t i ga t i ons  p e r t a i n i n g  t o  

the  eva lua t i on  o f  a n a l y t i c a l  methods and t o  the  eva lua t i on  o f  labdra-  

t o r i e s  engaged i n  drug ana lys is  a re  c i t e d  under separate  subheadings 

as descr ibed below. 



4.1 General Screeni ng Methodology 

Reports concerning t h e  development o r  appl i c a t i o n  o f  method- 

o logy  designed t o  d e t e c t  a wide range o f  drugs w i t h  d i ve rse  chemical 

s t r u c t u r e s  a r e  c l a s s i f i e d  accord ing t o  t h e  f o l l o w i n g  types of  

techniques : 

4.1 .I Thin-Layer and Paper Chromatography. Methods which 

i n v o l v e  t h e  separation o f  drugs by paper o r  t h i n - l a y e r  chromatogra- 

p h i c  techniques a r e  re ferenced.  Techniques used t o  conf i rm o r  

q u a n t i t a t e  r e s u l t s  o f  t h e  s e p a r a t i o n  s t e p  may be o t h e r  than paper 

o r  t h l n - l a y e r  chromatography. 

4 . 1 . 2  O p t i c a l  Techniques. Documents p e r t a i n i n g  t o  methods 

p r i m a r i l y  i n v o l v i n g  absorp t ion  spe'ctrophotometry o r  spect rophoto-  

fl uorometry a r e  c i t e d .  Common techniques i n c l  ude u l t r a v i o l e t  , 
v i s i b l e ,  and i n f r a r e d  absorp t ion  spect rometry ,  as w e l l  as f l u o r o m e t r i c  

procedures.  

4.1 .3 Gas Chromatography . Methods i nvol  v i  ng vapor phase 

column chromatography a re  i n c l u d e d  under t h i s  heading. Almost 

w i t h o u t  except ion,  the  re fe renced  methods u t i l i z e  columns c o n t a i n i n g  

a h i g h - b o i l i n g ,  i n e r t  l i q u i d  ( s t a t i o n a r y  phase) coated on a s o l i d  

suppor t ,  a techniques s p e c i f i c a l l y  c a l l e d  gas-1 i q u i d  chromatography. 

A v a r i e t y  o f  de tec to rs  may be used i n  these methods; however, t he  

s p e c i a l  i ns tances  i n  which a mass spectrometer i s  used as a gas- 

chromatographic d e t e c t o r  a r e  c i t e d  i n  t h e  f o l l o w i n g  s e c t i o n ,  

4.1.4 Other  General Screening Techniques . Methods which i n- 

v o l v e  t h e  a p p l i c a t i o n  o f  an a n a l y t i c a l  techn ique t o  general  drug 

screening,  and which a r e  n o t  i n c l u d e d  i n  t h e  above sec t ions ,  a re  

c i t e d  under t h i s  heading. Reports deal i ng w i t h  general  drug screen- 

i ng by gas chromatograph-mass spec t romet r i c  and h i  gh-pressure-1 i q u i  d- 

chromatographic techniques are  inc luded .  

4.1.5 Drug Screening Systems. Screening methods which employ 

two o r  more p r imary  a n a l y t i c a l  techniques i n  general  drug screen ing 



a r e  referenced. 

4.2 S p e c i f i c  Screening Methodology 

A r t i c l e s  d e s c r i b i n g  methods developed f o r  the  s p e c i f i c  ana lys i s  

of  i n d i v i d u a l  drugs, smal l  groups o f  drugs, the rapeu t i c  drug c lasses 

(e.g., a n t i c o n v u l s i  ve agents) ,  o r  chemical l y - r e l a t e d  drugs (e.g., 

b a r b i t u r a t e s )  a re  c i t e d  under t h i s  heading. The pr imary purpose of  

these methods i s  the  d e t e c t i o n  and i d e n t i f i c a t i o n  o f  s p e c i f i c  drugs 

which may be p resen t  i n  body f l u i d  samples. The d i f f e r e n t i a t i o n  

o f  r e p o r t s  i s  s i m i l a r  t o  t h a t  used above f o r  general screen ing 

methodology : 

4.2.1 Thin-Layer and Paper Chromatography. See Sec t ion  4.1.1 

f o r  an exp lana t ion  o f  the  t o p i c  heading. 

4.2.2 O p t i c a l  Techniques. See Sect ion 4.1.2 f o r  an exp lana t ion  

o f  t h e  t o p i c  heading. 

4.2.3 Gas Chromatography. See Sect ion 4.1.3 f o r  an exp lana t ion  

o f  t h e  t o p i c  heading. 

4.2.4 Imnunochemical Techniques. A n a l y t i c a l  methods which a re  

based on immunochemical p r i n c i p l e s  a r e  referenced. Approaches t o  the  

immunoassay o f  drugs i n c l u d e  hemaggl u t i n a t i o n  i n h i b i t i o n ,  radioimmuno- 

assay, f r e e  r a d i c a l ,  and enzyme techniques. 

4.2.5 Other S p e c i f i c  Screening Techniques. Techniques n o t  

s p e c i f i c a l l y  i nc luded  i n  the  above sec t ions  are  i n c l u d e d  under t h i s  

heading. "Hybr id"  methods, those i n v o l v i n g  a combinat ion o f  tech-  

niques, a r e  a l s o  referenced. 

4.3 Methods f o r  Conf i rmatory /Quant i  t a t i v e  Drug Analys is  

I n c l  uded a r e  a r t i c l e s  d e s c r i b i n g  a n a l y t i c a l  methods which a r e  

used t o  c o n f i r m  the  i d e n t i t y  o f  drugs detec ted by o t h e r  methods and/ 

o r  which a r e  used t o  q u a n t i t a t e  s p e c i f i c  drugs present  i n  b i o l o g i c a l  

1 i q u i d s  . Documents a re  c i t e d  accord ing t o  s p e c i f i c  techniques, as 

f o l  1 ows : 



4.3.1 O p t i c a l  Techr iques.  - See S e c t i o n  4.1.2 f o r  an explana- 

t i o n  o f  t h e  t o p i c  heading.  

4.3.2 m r a p h y .  See S e c t i o n  4.1.3 f o r  an explana- 

t i o n  o f  t h e  t o p i c  heading.  

4 .3 .3  Gas Chromatography-Mass Spect romet ry .  Q u a n t i t a t i v e  o r  

c o n f i r m a t o r y  methods which u t i  1 i ze a gas chromatograph-mass s p e c t r o -  

meter  (GC-MS) a r e  re ferenced.  Severa l  GC-MS i o n i z a t i o n  modes, i n c l  ud- 

i n g  e l e c t r o n - i m p a c t  and chemical  i o n i z a t i o n  techn iques,  may be r e p r e -  

sented.  

4 .3 .4  Immunochemical Techniques. See 4.2.4 f o r  an e x p l a n a t i o n  

o f  t h e  t o p i c  heading.  
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4 , 3 . 5  Other  Techniques. C o n f i r m a t o r y l q u a n t i  t a t i v e  methods 

n o t  s p e c i f i c a l l y  i n c l u d e d  i n  t h e  above s e c t i o n s  a r e  i n c l u d e d  under 

t h i s  heading.  

4 .4  A n a l v t i c a l  Method E v a l u a t i o n  

A r t i c l e s  which deal  w i t h  t h e  e v a l u a t i o n  of d rug a n a l y t i c a l  

methodology a r e  c i t e d  i n  one o f  t h e  two f o l l o w i n g  c a t e g o r i e s :  

4.4.1 - Sing1 e Method S t u d i e s .  I n c l  uded a r e  r e p o r t s  which d e t a i  1 

t h e  development and e v a l u a t i o n  o f  d rug a n a l y s i s  methods, o r  which 

e v a l u a t e  a method o r  techn ique c u r r e n t l y  a v a i l a b l e  f o r  use. 

4.4.2 In te rme thod  Compari son S tud ies .  I n c l  uded a r e  r e p o r t s  

wh ich  d e s c r i b e  t h e  eva l  u a t i o n  o f  newly developed methods by com- 

p a r i s o n  w i t h  e s t a b l i s h e d  methods, o r  which eva l  ua te  e x i s t i n g  methods 

( i n  terms o f  c o s t ,  a v a i l a b i  1 i t y ,  a n a l y t i c a l  c h a r a c t e r i s t i c s ,  e t c . )  

f o r  s p e c i f i c  purposes, e .g . ,  t h e  a n a l y s i s  o f  morphine.  

4.5 L a b o r a t o r y  E v a l u a t i o n  

Documents deal  i ng w i t h  t h e  e v a l u a t i o n  o f  a n a l y t i c a l  p e r f o r -  

mance a r e  i n c l u d e d  under t h i s  heading.  A r t i c l e s  a r e  c i t e d  under 

two sepa ra te  headings:  



4.5.1 g u a l  i ty Cont ro l  . I n t r a - l a b o r a t o r y  aspects o f  a n a l y t i c  

capabi 1  i ty a r e  t o p i c s  i nc luded  under t h i s  heading. The accuracy 

and p r e c i s i o n  o f  an a n a l y t i c a l  procedure, as we1 1  as cons is tency 

o f  method a p p l i c a t i o n  a r e  examples of  f ac to rs  i n v o l v e d  i n  q u a l i t y  

c o n t r o l  . 
4.5.2 P r o f i c i e n c y  Tes t i ng .  Documents i n c l u d e d  under t h i s  head- 

i n g  p e r t a i n  t o  t h e  e x t e r n a l  e v a l u a t i o n  o f  l a b o r a t o r i e s  f o r  p r o f i c i e n c y  

i n  drug a n a l y s i s .  S tud ies  i n c l u d e  t h e  mu1 t i - l a b o r a t o r y  assessment 

o f  a n a l y t i c  c a p a b i l i t y  as w e l l  as d iscuss ions of  methodology appro- 

p r i a t e  f o r  use i n  p r o f i c i e n c y  t e s t i n g .  

5.0 DRUG CONCENTRATION I N  BODY FLUIDS 

The importance o f  drug concen t ra t i on  data, f o r  da ta  i n t e r p r e -  

t a t i o n  as w e l l  as i n  t h e  des ign o f  drug screen ing systems, i s  

r e f l e c t e d  i n  t h i s  general  t o p i c  area. Reports which con ta in  drug 

concen t ra t i on  data  o r  which deal s p e c i f i c a l l y  w i t h  t h e  determina- 

t i o n  o f  drug l e v e l s  i n  body f l u i d s  a r e  c i t e d  under t h r e e  ca tegor ies :  

r Data comp i la t i ons  (5.1) ,  

a I n c i d e n t a l  r e p o r t s  o f  drug concen t ra t i ons  f o l l o w i n g  drug 
a d m i n i s t r a t i o n  (5 .2) ,  and 

r Factors  which i n f l u e n c e  t h e  concen t ra t i on  o f  drugs i n  
body f l u i d s  (5.3) .  

These ca tegor ies  a r e  f u r t h e r  broken down as descr ibed below: 

5.1 Compi lat ions 

Reports which c o n t a i n  c o l l e c t i o n s  o f  drug concen t ra t i on  data  

a r e  c i t e d  under two main subheadings as f o l l o w i n g :  

5.1.1 Tabu la ted Summary Data. Documents which r e p o r t  general  

da ta  p e r t a i n i n g  t o  the rapeu t i c ,  t o x i c ,  o r  f a t a l  l e v e l s  o f  drugs i n  

body f l u i d s  a r e  inc luded.  

5.1.2 Ep idemio log ica l  Data. C o l l e c t i o n s  o f  d rug concentra-  

t i o n  data  which r e s u l t  f rom o r i g i n a l  research a r e  c i t e d  accord ing 



t o  t h e  f o l l o w i n g  p o p u l a t i o n s  : 

5 .1 .2 .1  Drugs - i n  D r i v e r s .  I n v e s t i g a t i o n s  o f  a c t u a l  

d rug  1  e v e l s  i n  t h e  body f l u.i ds o f  d r i v e r s  a r e  c i  t e d .  

5.1.2.2 Drugs i n  --- P a t i e n t s .  Drug c o n c e n t r a t i o n  da ta  

o b t a i n e d  f rom p a t i e n t s  , i n c l  u d i  ng drug-overdose v i c t i m s  , a r e  

c o n t a i  ned i n  r e f e r e n c e d  dl~cumen t s  . 

5 . 1 . 2 . 3  Drugs i n  Others .  Drug c o n c e n t r a t i o n  da ta  

c o l  l e c t i o n s  n o t  spec i  f i c a l  l y  i n c l  uded above a r e  c i t e d .  Reports  

p r i m a r i l y  dea l  w i t h  t h e  d e t e r m i n a t i o n  o f  d rug  b l o o d  l e v e l s  i n  d rug-  

i n v o l  ved deaths . 

5 . 2  S p e c i f i c  Reports  o f  ---- Human D r u ~ . C o n c e n t r a t i o n  - --- Data 

A r t i c l e s  i n  wh ich  t h e  d e t e r m i n a t i o n  o f  d rug  body f l u i d  l e v e l s  

f o l l o w e d  t h e  a d m i n i s t r a t - i o n  o f  one o r  more dosage l e v e l s  a r e  h e r e  

c r o s s - r e f e r e n c e d  accord, i  ng t o  t h e  mode o f  d rug  a d m i n i s t r a t i o n ,  and 

a c c o r d i n g  t o  t h e  t y p e  o f  s t u d y  i n  wh ich  t hese  d e t e r m i n a t i o n s  were 

made : 

5 .2 .1  --- Acute Dosage ---- S t u d i e s .  I n v e s t i g a t i o n s  i n  wh ich  d rug  

c o n c e n t r a t i o n  d e t e r m i n a t i o n s  were made f o l l o w i n g  a  s i n g l e  d rug  dose 

a d m i n i s t r a t i o n  a r e  c i t e d .  S tud ies  wh ich  i n v o l v e  t h e  one- t ime admin i -  

s t r a t i o n  o f  a  d rug  t o  expe r imen ta l  s u b j e c t s  d e s c r i b e d  as a  " c h r o n i c  

use rs "  a r e  i n c l u d e d  under t h i s  head ing .  

5 .2 .2  --- Chron i c  Dosage S t u d i e s .  I n v e s t i g a t i o n s  i n  wh ich  d rug  

c o n c e n t r a t i o n  de te rm i  n a t i o n s  were made f o l  1 owing two o r  more dose 

a d m i n i s t r a t i o n s  a r e  c i t e d .  

5.2.3 Pharmacok ine t i c  ---.- S t u d i e s .  --- More e x t e n s i v e  i n v e s t i g a t i o n s  

i n t o  t h e  l e v e l  o f  d rugs  i n  body f l u i d s  as a  f u n c t i o n  o f  t i m e  a f t e r  

d rug  a d m i n i s t r a t i o n  a r e  i n c l u d e d  under  t h i s  head ing .  Re levan t  r e -  

p o r t s  a r e  c l a s s i f i e d  a c c o r d i n g  t o  t h e  mode o f  d rug  a d m i n i s t r a t i o n :  

5.2.3.1 Acute Dosage S t u d i e s .  See S e c t i o n  5.2.1 f o r  an 

e x p l a n a t i o n  o f  t h e  t o p i c  heading.  



5 . 2 . 3 . 2  Chronic Dosage Studies.  See Sec t ion  5 , 2 . 2  f o r  

an exp lana t ion  o f  t he  t o p i c  heading . 

5.2.4 Body F l u i d s  C o r r e l a t i o n  Stud ies.  I n v e s t i g a t i o n s  which 

at tempt  t o  c o r r e l a t e  human drug l e v e l s  i n  two o r  more body f l u i d s  

a re  referenced. Experiments usual l y  i n v o l  ve t h e  simultaneous c o l -  

l e c t i o n  o f  d i f f e r e n t  body f l u i d  samples f o l l o w i n g  the  adm in i s t r a t i on  

of a  s i n g l e  drug. 

5.3 Factors  I n f l u e n c i n g  Drug Levels i n  Body F l u i d s  

A r t i c l e s  dea l i ng  w i t h  background var iab les  which i n f l  uence drug 

l e v e l s  a re  i nc l uded  under t h i s  heading. Both exper imental  r epo r t s  

and rev iew documents a re  c i t e d  accord ing t o  t h e  f o l l o w i n g  subheadings: 

5.3.1 Absorpt ion and D i s t r i b u t i o n  Factors .  Reviews and s tud ies  

o f  va r i ab l es  which operate  du r i ng  the  pharmacokinet ic phases of  drug 

absorp t ion  and d i s t r i b u t i o n  a re  c i t e d .  The r e l a t i o n s h i p  o f  b ioava i  1  - 
a b i l i t y  i n  drug f o rmu la t i on  and v a r i a b i l i t y  o f  p a t i e n t  response, and 

t h e  i n f l u e n c e  o f  simultaneous food i n t a k e  on r e s u l t i n g  drug l e v e l s  

a re  examples o f  spec1 f i c  t op i cs  . 
5.3.2 Metabolism Factors .  Factors  such as metabo l i c  enzyme 

i n d u c t i o n  and i n h i b i t i o n  and the  f i r s t - p a s s  metabolism o f  admini- 

s t e r e d  drugs a re  inc luded  under t h i s  heading. 

5.3.3 A n a l y t i c a l  Factors .  Documents which discuss the  i n -  

f l  uence o f  a n a l y t i c a l  methods on t he  o b j e c t i v e  de te rmina t ion  o f  

drug l e v e l s  i n  body f l u i d s  a re  c i t e d .  

5.3.4 General. A r t i c l e s  which deal i n  a general way w i t h  t h i s  

t o p i c  area, o r  which deal w i t h  f a c t o r s  no t  s p e c i f i e d  above, a re  i n -  

c luded under t h i s  heading. 

6.0 SOCIOLEGAL STUDIES 

Documents which deal w i t h  s p e c i f i c  o r  general soc i o l ega l  issues 

r e l a t e d  t o  drugs and highway s a f e t y  a re  re ferenced under t h i s  heading. 



For  example, research programs d e a l i n g  w i t h  t h e  d r u g l d r i v i n g  prob- 

lem a r e  sub,ject t o  cr! t i c a l  l e q a l  and e t h i c a l  c o n s t r a i n t s .  Top ica l  

headings such as 

a Exper i rnenta t ian  w i 1.h tiu~nan Sub jec ts ,  

a In fo rmed Consent, 

a Researcher P r i  v i  1 eq? , and 

0 R i g h t  o f  P r i v a c v  and C o n f i d e n t i a l  i t y  

a r e  i n c l u d e d  i n  t h i s  s e ~ t i o n .  

7.0 COUNTERMEASURES I N  DRUGS/HIGHWAY SAFETY .--...------- -------.. 

A r t i c l e s  v h i r h  s p e c i f i c a l l y  d i s c u s <  t h e  develooment, e v a l u a t i o n ,  

and imp lemen ta t i on  o f  drug cotintermeasure? a re  referenced.  Discus-  

s ions  of methodo loq ica i  i s s u e s  re1  a ted  t o  these countermeasure t o p i c  

areas a r e  a l s o  i n c l u d e d .  

0.0 DRbG AND CHEMICAL  SUBINDEX .---- ----.. - - ------ -- -- 

The o v e r a l l  n l ~ , i ~ ~ c t i \ / e  o f  t t ~ i c  ~ e c t i o v  i s  t~ p r o v i d e  a  l i s t  o f  

s i g n i f i c a n t  sz i r r rer ;  r t f  inf 'crmd t,ion p e r t a i n i n g  to  i n d i v i d u a l  drugs,  

t h e i r  e f f e c t s  on dr i v i n q  b e h a d o r ,  :7nd the 'r  d e t e r m i n a t i o n  i n  

body f l u i d s .  Documents a re  c i t e d  accord ing  t o  each s p e c i f i c  drugs 

i n v o l v e d  i n  a stui!;y o r  * iscussed in an a r t i c l e .  I n  genera l ,  s t u d i e s  

have n o t  been c i t e d  if a p a r t i c u l a r  d rug has been mentioned i n  an 

i n c i d e n t a l  o r  anecdotal  mannei*. T h i s  e x c l u s i o n  a1 so appl  i e s  t o  

a n a l y t i c a l  papers deal i n g  w i  t h  gene\-a1 drug screen ing.  However, 

genera l  methods app l  i c a t l e  to s n e c i f i c  drugs were c i t e d  under each 

a p p r o p r i  a t e  drug name. 

Separate l i s t s  o f  t l . 1 ~ ~ 1 ~  comprise t h i 5  s i ib index.  I n  t he  f o l - .  

l o w i n g  c;ubsert;ons, C ~ P I J C I S  are ? r n n g e d  a :phabz t i ca l l  y by chemical 

o r  g e n e r i c  name and hy t t - 3 1 ~  01' o t h e r  name, p e s p e c t i v e l y .  Some 

drugs a r e  i n c l u d e d  i c  5:)th 1 i s t s  t o  p r o v i d e  e a s i e r  access. F r i -  

m a r i l y ,  c i t a t i o n s  are made u s i n g  t h e  g e n e r i c  o r  o t h e r  common name 

( S e c t i o n  8.1 j .  C i  t a t i o n  o f  r e l e v a n t  documents by t h e  t r a d e  name 



o f  c e r t a i n  pharmaceutical compounds was done on ly  when necessary 

f o r  a  drug w i t h  no s i n g l e  gener ic o r  chemical name, Cross-indexing 

o f  drug names t o  a drug c l a s s i f i c a t i o n  scheme i s  a  spec ia l  fea tu re  

o f  t h i s  subindex, 

The drug l i s t s  a re  discussed f u r t he r  i n  the fo l low ing  sub- 

sect ions.  

8.1 Generic and Chemical Nomenclature L i s t  

Drugs i d e n t i f i e d  i n  experimental, a n a l y t i c a l ,  o r  o t he r  types 

o f  study have been placed i n  a lphabe t i ca l  o rder  by gener ic o r ,  i f  

necessary, by chemical name. Other standardized equiva lent  names 

and t rade  names ( R )  f o l l ow  i n  parentheses. Numbers which immediately 

f o l l o w  the drug names r e f e r  t o  s p e c i f i c  drug classes. To i d e n t i f y  

common therapeut ic  o r  o ther  uses o f  each drug, user may r e f e r  t o  

Sect ion 9.0, Drug C lass i f i ca t i on ,  described below. 

The documents con ta in ing  in format ion about the drug are 1  i s t e d  

by accession number, As i nd i ca ted  i n  Sect ion 3.1, main categor ies 

o f  documents are i d e n t i f i e d  by these let ter-number combinations. 

The two most common l e t t e r s  c l a s s i f y i n g  se lec t ions  a re  the  fo l low- 

ing :  

e - D, genera l l y  pe r t a i n i ng  t o  drug e f f e c t s  research r e l a t e d  
t o  drugs and d r i v i ng .  

e 1, general l y  pe r t a i n i ng  t o  documents emphasizing e i t h e r  
a n a l y t i c a l  methodology, o r  t o  a r t i c l e s  deal i n g  w i t h  
methodological issues i n d i r e c t l y  r e l a t e d  t o  the determina- 
t i o n  o r  i n t e r p r e t a t i o n  of drug l eve l s  i n  body f l u i d s .  

An as te r i s k  (*)  beside an accession number ind ica tes  t h a t  the c i t e d  

document contains in fo rmat ion  regarding drug 1  evels i n  body f l u i d s  

o r  repor ts  the experimental determinat ion o f  drug l e v e l s  f o l  low- 

i n g  admin is t ra t ion  t o  human subjects .  

8.2 Trade ( R )  o r  Other I d e n t i f y i n g  Name 

This subsect ion l i s t s  drugs by t rade name o r  by o ther  common 

designators.  L i s t e d  a l phabe t i ca l l y  , the t rade  names prov ide en t r y  

t o  the gener ic and chemical nomenclature l i s t  (Sect ion 8.1) by 



c r o s s - r e f e r e n c i n g .  Documents are  o n l y  c i t e d  f o r  those drugs o r  

d rug compounds w i t h o u t  a  s i n g l e  g e n e r i c  o r  chemical name. These 

1  a t t e r  drugs a re  c ross- indexed t o  Sec t i on  9 . O ,  Drug C l a s s i f i c a t i o n .  

9.0 - DRUG CLASSIFICATION 

The purpose o f  t h i s  s e c t i o n  i s  t o  a i d  t h e  user  i n  i d e n t i -  

f y i n g  common t h e r a p e u t i c  uses of a  drug and t o  p r o v i d e  a  s u c c i n c t  

l i s t i n g  o f  i d e n t i f i e d  drugs by t y p e .  A  r e v i s e d  c l a s s i f i c a t i o n  

scheme was developed f o r  t h i s  b i b 1  i o g r a p h i c  supplement. 

I n  genera l ,  drugs have been c l a s s i f i e d  by main t h e r a p e u t i c  

a c t i o n s  ( e f f e c t s ) .  Some c l a s s i f i c a t i o n s ,  such as t h a t  f o r  mar i -  

juana, r e f l e c t  t h e  unique status,,of a  drug substance. Some drugs 

w i t h  mu1 t i p 1  e  e f f e c t s  and uses, such as a t r o p i n e ,  have been c l a s s i -  

fi e l  under general  pharmacological  ca tego r ies  . 
Drugs o f  i n t e r e s t  may be l o c a t e d  by name i n  e i t h e r  S e c t i o n  

8 .1  o r  8.2. 
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1.0 REVIEWS AND RESEARCH COMPILATIONS 

1 .1 General Drugs/Dri v i  ng Reviews 

1 .2 Drug Research Methodology 

1 -2.1 Behavlor Research Methodology 

1.2.2 Drug A n a l y t l c a l  Methodology 

1 2 . 2  .I Technology Assessment 

76-80006, 76-B0007, 73-MOO21 , 74-M0077, 74-MOO78 , 
72-M0084, 76-M0090, 76-M0112, 76-M0113, 76-M0114, 
76-M0115, 76-M0146, 76-M0147, 76-M0184, 76-M0185, 
76-M0186, 76-7401879 76-M0188, 76-MO197 

1.2.2.2 Drug Analysis 

1.3 Drug E f f e c t s  Research 

1.3 . I  Drugs and Drug Classes 

1 .3.2 Drug Concent ra t ion/Ef fect  Research 

1.4 Epidemio log ica l  Research Methodology 
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1 . 5  S e l e c t e d  Reviews 

76-DO645 (Drug I n t e r a c t i o n s )  
76-00649 (E thano l  Metabol i sm and Ethano l  -Drug I n t e r a c t i o n s )  
76-M0199 ( T r a c e r  and Drug K i n e t i c s  Computer S i m u l a t i o n )  

1 .6  Research C o m ~ i l a t i o n s  

1 . 7  B i b l i o g r a p h i e s  - -.-- 

2 .- -0 EPIDEMIOLOGICAL RESEARCH ----- 

2.1 D r u g / D r i v i n g  S tud ies  . . - - - - - - 

2.2 .. - - Drug Usage P a t t e r n s  -- 

2 . 3  Se lec ted  S tud ies  

76-DO582 ( T o x i c o l o g i c a l  F i n d i n g s  i n  V i c t i m s  o f  Traumat ic  Deaths)  
75-DO586 ( O u t p a t i e n t  P r e s c r i p t i o n  Drug Users)  
73-00623 (Deaths Re1 a t e d  t o  Organ ic  Sol vent  S n i f f i n g )  
76-DO698 (Propoxyphene i n  Postmortem Medi c o l  ega l  I n v e s t i g a t i o n )  
76-M0109 ( S t r e e t  Drug I d e n t i f i c a t i o n  Program) 
76-M0136 (Drugs I n c l u d i n g  Diazepam Overdose V i c t i m s )  
76 -MO 1  38 ( T o x i c o l o g i c a l  F i n d i n g s  i n  D rug - Invo l  ved Deaths)  

3.0 EXPERIMENTAL RESEARCH 

3.1 S i n ~ l e  Drug S tud ies  

3 . 1 . 1  Analogue S tud ies  ---- 
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3.1.2 Acute Dosage Studies 

3.1.3 Chronic Dosaae Studies 

3.1.4 Dose-Response Studies 

76-D0547, 75-00554, 75-D0560, 75-00572 , 63-D0589, 

3.1.5 Other S ing le  Drug Studies 

75-DO569 , 76-00622 ,. 74-DO690 

3.2 M u l t i p l e  Drug Studies 

3.2 . I  Drug I n t e r a c t i o n  Studies 

3.2.2 Other M u l t i ~ l e  Druq Studies 
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3.3 Drug E f f e c t s  Research 

3.3.1 D r i v i n g  Task Studies 

3.3.1 .1 O ~ e n  Road Tes t ; s  

3.3.1.2 Closed Course Tests - 
75-D0598, 67-DO604 

3.3.1.3 S imu la to r  Tests 

3.3.2 Psychophysi cal Studies 

3.3.2.1 Ps vchomo t o r  Tes ti na 

3.3.2.2 Sensory Func t ion  T e s t i n g  
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3.3.4 Phys io log ica l  Studies 

3.3.5 C l i n i c a l  Studies 

3.3.6 Sel f -Evaluat ion Studies 

3.4 Drug Concentrat ion-Ef fect  Co r re l a t i on  Studies 

3.4.1 I nves t i ga t i ons  o f  D r i v i  ng-Re1 a ted  Ski  11s 
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3.4.2 C l i n i c a l  I n v e s t i g a t i o n s  

3.5 Animal Stud ies  

4.0 DRUG DETECTION AND MEASUREMENT - 

4.1 General Screening M e t h o d o l o g  

4.1 .1 Th i  n-Layer and Paper Chromatography 

75-M0001, 76-M0113, 75-M0117, 75-M0128 

4.1 .2  O p t i c a l  Techniques 

75-MOO01 , 68-M0065, 76-MOI 93 

4.1 .3 Gas Chromatography 

4.1.4 Other  General Screening Techniques - 
74-M0037, 74-MOO51 , 75-M0129 

4.1 .5 Drug Screening Sys tems 

4.2 S p e c i f i c  Screening Methodology 

4.2.1 Th i  n-Layer and Paper Chromatography 
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4.2.2 O p t l c a l  Techniques- 

76-005599 75-M0001, 75-M0044, 74-MOO75 

4.2.3 Gas Chroma tograph.! 

4.2 $ 4  Immunochemical Techniques 

4.2.5 Other  S p e c i f i c  Screen ing Techniques 

4.3 Methods f o r  Con f i  r m a t o r y l Q u a n t i  t a t i  ve Druq Ana1,ysis 

4.3.1 O p t i c a l  Techniques- 

4.3.2 Gas Chromatography 
2, 

4.3.3 Gas Chroma tography-Mass Spectrometry 
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4.3.4 Immunochemi cal  Techni aues 

4.3.5 Other - Techniques 

4.4 Analy t i ca l  Method -- Eva1 u a t i o n  -- 

4.4.1 S i n g l e  Method Stud ies  

4.4.2 In termethod C o m ~ a r i s o n  Stud ies  

4.5 Laboratory  E v a l  -- u a t i o n  

4.5.1 Qua l i t y  Con t ro l  

4.5.2 P r o f i c i e n c y  T e s t i l l g  

5.0 DRUG CONCENTRATION I N  BODY FLUIDS 

5.1 Compi la t ions - 

5.1.1 Tabula ted --- Summary Data 
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5.1.2 Epidemiological Data 

5.1.2.1 Drugs i n  D r i ve rs  

76-D0549, 73-D0585, 77-D0601, 76-DO632, 76-DO696 

5.1.2.2 Druas i n  Pa t ien ts  

5.1.2.3 Drugs i n  Others 

5.2 S p e c i f l c  Reports o f  Human Drug Concentrat ion Data 

5.2.1 Acute Dosage Studies 

5.2.2 Chronic Dosage Studies 
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5 . 3 . 4  General 

6.0 SOCIOLEGAL STUDIES 

75-10080, 74-L0081, 75-L0082, 74-10083, 76-LO084 

7.0 COUNTERMEASURES I N  DRUGS/HIGHWAY SAFETY 
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8.0 DRUG AND CHEMICAL SUBINDEX 

8.1 Generi c and Chemical Nomenclature L i s t  

acetone; 9.14: D0575, MOO03 

a c e t y l s a l i c y l i c  a c i d  ( a s p i r i n ) ;  9.1: 00614, ~ 0 6 3 5 *  

a l l o b a r b l t a l  ( ~ i a l ~ ) ;  9.19.1: M0095, M0120 

R a m i t r i p t y l i n e  ( E l a v i l  ) ; 9.6: 
D0575*, MOO01 , M0045*, R0124, M0130*, 
M0142*, M0145, M0149*, M0165* 

amobarbi t a l  (amylobarbi tone sodi  urn) ( ~ m ~ t a l  K, ; 9.19.1 : 
D0575*, D0587, D0589, D0592, D0598, 
D0600, DO621 , D0636, D0653*, D0669, 
D0691, MOOOl* ,  M O O l O * ,  M0017*, M0052, 
M0056, M0080, M0084, M0085, M0095, 
M0120, M0145, M0164*, M0198 

amphetami ne ( d  ,l -arnphetarni ne) ( ~ e n z e d r i  neK) ; 9.3, 9 -18 :  
DO5429 DO6479 DO6759 DO690 , M0001*y 
M0002, M0027*, M0028*, M0029, M0030, 
M0052, M0053, M0063, M0074, M0077, 
M0096, M0106, M0107, M0114, M0116, 
M0145, M0147, M0192, M0198 

a n t i p y r i n e ;  9.1 : M0179* 

R aprobarbi  t a l  (A1 u r a t e  ) ; 9.19.1 : M0001, M0080, MOO85 

a t r o p i n e  (d,l-hyoscyamine); 9.17: DO690 

R b a r b i t a l  ( ~ e r o n a l  R ,  Neuronidia ) , 9.19.1 : 
D0575*, M O O l O * ,  M0080, M0094, M0095, 
M0123, M0147, M0198 

R R benzqui nami de ( Q u a n t r i  l , Emete-con ) ; 9.8, 9.9.2: DO588 

b r a l l o b a r b i  t a l ;  9.19.1 : MOO94 

bromazepam; 9 -9.2: D0658* 

bromide (bromide i o n ) ;  9.19.2: D0599*, M O O O l * ,  MOO77 

bromvaletone; 9.19 -2 :  DO578 

R bupivacaine (Marcaine ) ; 9 .2 :  D0605, D0612* 
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butabarbi  t a l  ( ~ u t i s o l ~ ) ;  9.19.1: 
D0575*, M0001, M0010*, M0056, M0080, 
M0085, M0120, M0147 

R butethal  (Neonal );  9.19.1 : MOO95 

caf fe ine;  9.18: D0554, D0614, M0001* 

cannabidiol  ; 9.10: DO663 

cannabis (see del ta-9-tetrahydrocannabinol ,  mari juana) 

R carbimazepi ne (Tegretol  ) ; 9.5: M0158* 

carbon monoxide; 9 .I 4: D0567*, M O O O l *  

carbon te t rach lo r i de ;  9.14: DO646 

R carbromal (Carbromal um ) ; 9.19.2: M0023, MOO94 

carisoprodol  e el aR, somaR) ; 9.13: M0036, MOO94 

ch lo ra l  hydrate ( ~ e l s u l e s ~ ,  ~ o c t e c ~ )  ; 9.19.2: D0575*, M0001, 
M0023, M0125* 

c h l o r a z e ~ a t e  (chlorazepate) ( ~ r a n x e n e ~ )  ; 9.9.2 : 00568, MOO01 , MOO23 
R chlordiarepoxide ( L i b r i  urn ) ; 9.9.2: 

00554, D0573*, D0575*, D0588, D0589, 
00595, 00598, D0600, D0602*, D0603, 
D0604*, 00621, 00628, D0637, D0664, 
00690, M0001*, M0023, M0025*, M0068", 
M0154* 

R chlorimipramine (clomipramine) (Anaf ran i l  ) ;  9.6: 06688, M0118*, 
M0124*, M0141*, 

R chlorpromazine (Thorazine ) ; 9.9.1 : 
D0574, D0575*, D0680*, D0690, M0048, 
M0068*, M0097, M0102*, M0168*, M0169* 

clobazam, 9.9.2: D0628, DO644 

R clonatepam (ClonopSn ) ;  9.5: MOO01 

cocaine; 9.18: 
D0648, D0675, D0690, M0053, M0074, 
M0114, M0117, M0122, M0147, M0183, 
M0198 
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codeine; 9.1, 9.12, 9.16: D0614, M0008, M0015, 
M0110, M0196*, M0198 

de l  ta-8-tetrahydrocannabinol ; 9.10: D0640*, D0689, DO690 

de l  ta-9- tetrahydrocannabi  no1 ( d e l  ta-1  -tetrahydrocannd b i  no1 , 
THC; see a l s o  mar i juana) ;  9.10: 

00544, U0548*, D0574, 00583, D0622, 
D0654, 00657, D0663, 00668, D0670, 
DO671 , D0673, D0676, D0684, D0685, 
D0687, D0690, D0693, M0004*, M0005, 
M0006*, M0007*, M0086, M0133 

R desiprami ne (desmethyl imipramine) ( ~ o r ~ r a m i  nR, Per to f rane ) ; 9 -6 :  
00574, D0691*, M0098*, M0124, M0132*, 
M0145, M0152*, M0155*, M0165* 

deslanoside (Cedilanid-DR); 9.11.2: M0105" 
1; l- 

desmethylchlordiazepoxide; 9.9.2: M0154* 

desmethylchlorimipramine; 9.6: M0118*, M0135, M0141* 

desmethyl d i  azepam ( n o r d i  azepam) ; 9 -9.2: 

R dexchlorpheniramine (Polaramine ) ;  9.7: DO554 

R dextroamphetami ne s u l  f a t e  ( d-amphetami ne) (Dexedri ne ) ; 9.3, 
9.18: 00542, D0647, 00657, DO659 

dextromethorphan; 9.12: M0161 

dextrose ( d - g l  ucose) : D0554, DO61 8* 

diamorphine; 9.16: MOO59 

R diazepam (Val ium ) ;  9.9.2: 
D0554, D0568, 
00578, D0580*, 
D0614*, D0615, 
D0636, D0637*, 
D0651*, D0652, 
D0678*, D0679*, 
M0023, M0024*, 
Mn103*, M0104*, 
M0145, M0170*, 
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d i g i t o x i n ;  9.11.2: ~ q 0 5 *  

digoxin; 9.11.2: 00683*, M0105* 

2,5-dimethoxy-4-methyl amphetami ne (STP)  ; 9.15: MOO86 

N,N-dimethyl tryptamine (DMT) ; 9.15: D0686*, MOO86 

d i  phenhydramine ( ~ e n a d r y l ~ )  ; 9.7: D0591, DO61 4*, DO621 , 
D0653, M0001, MOO38 

diphenyl hydantoin (see phenytoin) 

dipiperon; 9.9.1 : DO589 

d i  t ran;  9.15: DO690 

do th iep i  n; 9.6: M0124 

R R 
doxepln (Adapin , Sinequan ) ;  9.6, 9.9.2: M0001, M0069*, M O l O l * ,  

M0124, M0145, M0165* 

droper i  do1 ( l naps i  neK) ; 9.9.1 : DO605 

ethanol (e thy l  a1 coho1 ) : 
00560, D0572*, 
D0580*, DO581 , 
D0604*, 00607, 
D0619*, DO621 , 
D0642*, 00649, 
D0653, 00654*, 
D0690, D0692*, 
MOO71 , M0082, 

R ethchlorvynol (P lac idy l  ) ; 9.19.2: D0575*, MOOOl* ,  M0023, 
M0050, M0145 

R ethinamate (Valmid ) ;  9.19.2: D0578, M0023, M0177* 

R ethosuximide (Zaron t in  );  9.5: MOO78 

R e t i  docai ne (Duranes t ) ; 9.2: D0605, DO61 2* 

R fentanyl (Sub1 imaze ) ; 9.16: DO605 

fl uni  trazepam; 9.19.2: DO605 

R f l upen th i xo le  (Fluanxol ); 9.9.1: D0602, DO637 
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R f lurazepam (Dalmane ) ; 9 -79.2: D0573*, D0575*, D0629, 00638, 
D0653*, D0664*, MOO01 , MOO23 

f ruc tose:  D0554, DO618 

R g l u t e t h i m i d e  (Dor iden ) ;  9.19.2: 
D0574, D0575*, D0653*, D0680*, M O O O l * ,  

ha1 o p e r i d o l  ( ~ a l  d o l R )  ; 9.9.1 : D0598, 00600, 00621, 
MOO01 , M0093* 

hash ish;  9.10: D0579, DO690 

heptabarb i  t a l  ; 9.19.1 ; D0625*, M0177* 

h e r o i n  ( d i a c e t y l  morphine); 9.16: D0541, D0553, M0016, M0121, 
M0126, M0160, M0161 

hexobarbi  t a l  ( ~ o m b u l  exK) ; 9.2 :  M0080, M0123 

hydroxyz ine  tarax ax^, v i s t a r i l R )  ; 9.9 -2 :  MOO94 

ibogaine;  9.15: MOO86 

R lmipramine (To f ran i  1 ) ; 9.6: 
D0574, D0575*, D0627, DO681 , DO691 *, 
MOOOl*, M0046, M0098*, M0124, M0132*, 
M0135, M0145 M0152*, M0155*, M0165* 

R i ndomethaci n ( I n d o c i  n ) ; 9.1 : D0635* 

i sopropano l  ( i s o p r o p y l  a l coho l  ) ; 9.14: D0575*, MOO03 

l a n a t o s i d e  C ( ced i  l a n i d R )  ; 9.11.2: M0105* 

leva1  lo rphan  t a r t r a t e  (Lo r fanR)  ; 9 -16: DO690 

R l i d o c a i n e  (Xy loca ine  ) ;  9.2: D0605, D0609*, M O O O l *  

1 i t h i  urn carbonate ( ~ s k a l  i thR,  ~i thaneR) : D0580*, DO631 , D0637*, 
MOOOl* ,  M0175* 

lorazepam; 9.9.2:  D0573*, M0148* 

l y s e r g i c  a c i d  d ie thy lamide  (LSD) ; 9 -15: D0675, M0076, M0086, M0114 
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mar! juana (cannabis; see a l s o  del ta-9-tetrahydrocannabi no1 ) ; 9 . lo :  
A0006, D0544, D0547, D0548*, D0552*, 
D0556, D0559*, D0560, D0563, D0577, 
00583, 00607, DO61 4, D0620, 00622, 
00624, 00632, D0633, D0634, D0654, 
D0655, 00657, D0668, D0670, DO671 , 
D0677, D0684, 00685, D0687, D0693, 
DO6963 LO081 , MO004*, M0114, M0133 

mebutamate ( ~ a p l a R )  ; 9.9.2, 9.11.3: MOO36 

rneclastine ( f ree  base of t aveg i l  ) ( ~ a v e g ~ l ~ )  ; 9.7: DO554 

mecloqualone; 9.19.2: M0194 

R medazepam (Nobrium ) ;  9.9.2: D0573*, M0001, M0094, M0145 

meperidine (pe th i  dine) (~ernero l  R, ; 9.16: 
D0575*, D0605, D0677, M0008, M0063, 
M0159*, M0195 

R rnephenytoin (Mesantoin ) ; 9.5: MOO78 

R mephobarbital (Mebaral ) ;  9.5., 9.19.1: M0078, M0080, MOO94 

R meprobamate (Mi 1 town ) ; 9.9.2 : 
D0572*, D0574, D0594, 00595, D0599, 
D0604*, D0639, MOOOl* ,  M0023, M0035, 
M0036, M0094, M0145 

mescaline (3,4,5-trimethoxyphenethyl amine) ; 9,15: M0086, ~ 0 1 0 7  

methadone (!lo1 ophi neK) ; 9.16: 
DO541 , D0553, D0574, D0582*, D0665*, 
D0677, M0001*, M0008, M0031*, M0053, 
MOO%*, M0077, M0084, M0116, M0117, 
M0147, M0167*, M0198 

R R methamphetamine ( ~ e s o x y n  , Fetamin ) ;  9.3, 9.18: 
D0587, 00590, D0647, MOO01 *, M0027*, 
M0074, M0077, M0106, M0107, M0114, 
M0116, M0145, M0192 

methanol ; 9.14: D0575*, MOOOI*,  MOO03 

R methaqualone ( ~ u a a l u d e ~ ,  Sopor ) ; 9.19.2: 
D0621, D0630, D0653*, MOOOl* ,  M0023, 
M0038, M0039, M0040, MOO41 , M0042*, 
M0075*, M0117, M0145, M0147, M0177*, 
M0194 
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R metharbl  t a l  (Gemonil ) ; n.5: MOO78 

R methohexi t a l  (B rev i  t a l  Sodi urn) ; 9.2: DO551 , DO605 

R methot r imepraz ine (levomepromazi ne) (Levoprome ) ; 9.9.1 : M0102*, M0151* 

4-methoxyamphetami ne (wra-methoxyamphetami - ne, PMA) ; 9.15: MOOOl*  

methsuxirnide ( c e l o n t i n R )  ; 9.5: MOO78 

3,4-methyl enedioxyamphetami ne (MDA) ; 9.15: MOOOl*,  M0107 

methyl  perone ( ~ u r o n i l ~ ) ;  9.9 -1,  9.9 - 2 :  DO619 

methy lphenidate  (R i  t a l  i n R )  ; 9.18: M0001* 

m e t h y p y l o n  (NO, udarR) ; 9 .I9 -2 :  %$75*, M O O O l * ,  M0023, M0198 

morphine; 9.16: 
DO5749 DO6779 DO690 , M O O O l *  MOO089 
M0009*, MOO1 5, M0016*, M0052, M0053, 
MOO54 MOO59 MOO773 MOO96 M0110 , 
M0114, M0120, M0147, M0157*, M0160, 
M0161y M0173"y MO180y MO196*, M0198 

R n i  trazepam (Mogadon ) ; 9.19.2: 
D0570*, D0573*, D0578, D0592, D0629, 
D0664, DO691 , MOO01 , M0026, M0131*, 
M0 1 34 

ni t romethaqualone; 9.19.2: M0194 

R n o r t r i p t y l  i n e  (Aven ty l  ) ; 9.6: 
D0682*, 00688, D0690, M0045*, M0088*, 
M0124, M0142*, M0143*, M0145, M0149*, 
M0165*, M0172, M0174*, M0189 

R oxazepam (Serax ) ;  9.9.2: 
D0573*, D0619, 00664, M0001, M0023, 
M0024*, M0026, M0094, M0190 

R paraldehyde (Para1 ); 9.19.2: MOO23 

R 
pentazocine ( T a l w i n  ) ;  9.1, 9.16: D0575*, D0677, MOO08 

R pentabarb i  t a l  (Nembutal ) ;  9.19.7 : 
D0574, D0575*, D0590, D0629, D0690, 
M0001, MOOlO* ,  M0017*, M0018*, M0052, 
M0056, M0080, M0085, M0095, M0120, 
M0123, M0147, M0198 
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R perphenazine (T r i l a fon  ) ;  9.8, 9.9.1: M0171* 

R peth id ine (see meperidine (Demerol ) ) 

phencycl i d i n e  (PCP) ; 9.15: D0690, M O O O l * ,  M0043*, 
M0044, M0086, MOO98 

pheni trone: DO690 

R phenobarbital (Luminal ) ;  9.5, 9.19.1: 
D0575* D0614*y 00690 M O O O l *  MOOlO*  , 
M0052, M0056, M0078, M0080, M0085, 
M0094, M0095, M0120, M0144, M0145, 
M0147, M0163*, M0166*, M0198 

phensuximide ( ~ i l o n t i n ~ ) ;  9.5: MOO78 

phentermine  a as t i n R )  ; 9.3: M0028*, MOO29 

R phenylbutazone ( ~ z o l i d ~ ,  Butazol i d i n  ) ; 9.1 : D0635*, M0001*y M0179* 

phenytoin (diphenylhydantion) ( ~ i l a n t i n ~ ) ;  9.5: 
DO5749 D0575*y M0001*y M0013, M0060*9 
M0077, M0085, MOlOO* ,  M0119, M0144, 
M0153*, M0163*, M0166* 

prazepam; 9.9.2: D0573* 

R primidone (Mysol i n e  ); 9 -5: D0575*, MOOOl*,  M0078, M0166 

R prochlorperazine (Compazine ) ; 9.8, 9.9 .I : DO594 

R promazine (Sparine ) ; 9.9.1 : D0575*, M0102*, M0132, M0145 

R propani d i  d ( propantanR, Sombrevi n ) ; 9.2: D0551, DO605 

R propoxyphene (Darvon ) ; 9 .I : 
D0698", MOO01 *, M0008, M0032, M0033, 
M0034*, M0091*, M0117, M0150*, M0156*, 
M0162*, M0195 

R propranolol  ( Indera l  ) ;  9.11.1 : D0626, M0001* 

p r o t r i p t y l  i ne  ( ~ i v a c t i  l R )  ; 9.6: M0001*, M0124, M0142, 
M0145, M0165*, M0189 

ps i locyb in ;  9.15: D0690, MOO86 

R reserpine (Serpasi 1 ) ; 9.11 . 3  
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scopolamine (1-hyoscine);  9.17: DO690 

R secobarbi t a l  (Seconal ) ; 9.19.1 : 
D0575*, MOOOl* ,  M0010*, M0052, M0056, 
M0080, M0084, M0085, M0094, M0120, 
M0123, M0145, M0147, M0177*, M0198, 

t a c r i  ne: DO690 

t h i o p e n t a l  (pento tha lR)  ; 9.2: 00551, 00605, M0001* 

R t h i o r i d a z i n e  ( M e l l a r i l  ) ;  9.9.1 : D0574, M0001, M0047*, 
M0068*, MOO97 

R t h i o t h i x e n e  (Navane ) ;  9.9.1: M0176* 

toluene; 9.14: D0584, 00646, M0001, MOO03 
+ y c : - ,  -' .a&..-. 

t r i c h l o r o e t h a n o l  ; 9.19.2: ~0575~f iF10023, M0125* 

tri ch loroethy lene;  9.14: D0584, D0623, DO646 

R trifl uoperazine (S te laz ine  ) ;  9.9.1 : D0598, D0600, DO621 

tri f l u p e r i d o l  ( ~ r i ~ e r i d o l ~ )  ; 9.9.1 : MOO93 

R t r i f l u p r o m a z i n e  (Vespr in  );  9.9.1 : M0068* 

R t r imipramine (St rangy l  );  9.6: M0124 

tybamate (solacenR);  9.9.2: M0036, MOO94 

R v i l o x a z i n e  (V iva lan  ) ;  9.6: DO627 

~ o h i m b i  ne: 9.15: DO690 

8.2 ~ r a d e ( ~ )  o r  Other I d e n t i f v i n a  Name 

ACC ( a s p i r i n ,  caf fe ine,  codeine) ; 9 .I : DO614 
R A1 t h e s i n  (alphadione) (a lphaxalone + alphadolone) ; 9 - 2 :  DO551 , DO605 

Arnytal (see amobarbi t a l  ) 
R Aventyl  (see n o r t r i  p t y l  i n e )  

R Benadryl (see d i  phenhydrami ne) 
R Benzedrine (see d , l  -amphetamine) 

R Compazi ne (see proch l  orperaz ine)  
R Dal mane (see fl urazepam) 
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~ a r v o n ~  (see propoxyphene) 
R Demerol (see meperidi ne) 

R Dexedrine (see dextroamphetamine su1 f a t e )  
R D i  1 a n t i  n (see phenytoi  n)  

DMT (see N,N-dimethyl t ryptamine)  

  or id en^ (see g l  u te th imide)  

~ l a v i l  (see ami t r i p t y l  i n e )  

~ a l  do1 (see ha1 operr do1 ) 

~i b r i  urnR (see ch l  ordiazepoxi  de) 

LSD (see l y s e r g i  c a c i d  d ie thy lamide)  
R Maal ox (a1 umi num hydroxl  de + magnesi um hydroxide) ; 9.4: M0154 

~ a n d r a x ~  (methaqualone + d i  phenhydramine) ; 9.19.2: DO621 , D0653*, MOO38 

MDA (see 3,4-methyl enedioxyamphetami ne) 

~ e l l a r i l ~  (see t h i o r i d a z i n e )  

~i 1 townR (see meprobamate) 

~ o c t e c ~  (see c h l o r a l  hydrate)  

~ o l  udarR (see methypryl on) 

PCP (see phencycl i d i  ne) 

per to f raneR (see desipramine) 

~ l a c i d ~ l  (see ethchlorvynol  ) 

~i t a l  i n R  (see methylphenidate) 

sinequanR (see doxepin) 

somaR (see c a r i  soprodol ) 
s t e l az i neR  (see trifl uoperazine) 

STP (see 2,5-dimethoxy-4-methyl amphetami ne) 

THC (see de l  ta-9-tetrahydrocannabinol, mari juana) 
R Thorazine (see ch l  orpromazine) 

o of r a n i  1 (see im i  prami ne) 
R Tranqui 1 (bromide compound) ; 9.9.2 : D0599* 

Val i umR (see diazepam) 

valmldR (see ethinamate) 
R Xylocaine (see 1 idocaihe)  
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9.0 DRUG CLASSIFICATION 

9.1 Analgesics and A n t i p y r e t i c s  - 
ACC (as p i  r i  n, c a f f e i  tie, codeine compound) 

a c e t y l s a l  i c y 1  i c  a c i d  ( a s p i r i n )  

a n t i p y r i n e  

codei ne 

R indomethacin ( I ndoc in  ) 

pentazocine 

phenyl butazone 

R propoxyphene (Darvon ) 

9.2 Anesthet ics  

~l thes i nR 

bup i  vacai  ne 

e t i d o c a i  ne 

hexobarbi t a l  

R 1 i docai ne (Xy loca i  ne ) 

methohexi t a l  

propani  d i  d 

t h i open ta l  

9 .3  Anorect ics  

amphetami ne 

R dextroamphetamine s u l  f a t e  (Dexedrine ) 

methamphetamine 

phentermi ne 

9 .4  Antacids 

Maal ox R 
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9.5 Anticonvulsants 

carbamazepi ne 

clonazepam 

ethosuximi de 

mephenytoi n 

mephobarbi t a l  

metharbi t a l  

methsuximide 

phenobarbital 

phens uximi de 

R phenytoin (diphenyl hydantoin) ( D i l a n t i n  ) 

p r im i  done 

9.6 Antidepressants 

a m i t r i p t y l i n e  ( ~ l a v i l ~ )  

chlorimipramine 

R des i prami ne (Pertof rane ) 

desmethyl chlor imiprami ne 

do th iep in  

R doxepin (Sinequan ) 

R imipramine (Tofrani  1 ) 

n o r t r i p t y l i n e  ( ~ v e n t y l ~ )  

tr imipramine 

v i  1 oxazi ne 

9 . 7  Antihistamines 

dexchlorpheni rami ne 

R d i  phenhydrami ne (Benadryl ) 

meclast ine A- 40 
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benzqu i  nami dc 

perphenaz i  nc 

R 
p r o c h l o r p e r a z i n e  (Compaz i n e  ) 

9 . 9  T ranqu i  1  i ze rs  . . .- - --- 
9 . 9 . 1  - N e u r o l q t i c  --. - Agents 

R 
ch l  o rp romaz i  ne (Tho raz i ne  ) 

d i  p i  pe ron  

d r o p e r i  do1 

R h a l o p e r i d o l  ( H a l d o l  ) 

m e t h o t r i m e p r a z i n e  

me thy l  perone 

perphenaz i  ne 

I{ 
p r o c h l o r p e r a z i  ne (Conlpazi nc) ) 

promazine 

R t h i o r i d a z i n e  ( M e l l a r i l  ) 

t h i o t h i x e n e  

R tr i  f l  uope raz i ne  ( S t e l a z i n e  ) 

t r i f l u p e r i d o l  

t r i f l  upromazine 

9 .9 .2  A t a r a c t i c s  
---. - 

benzqu i  nami de 

bromazepam 

c h l o r a z e p a t e  ( c l  o r a z e p a t e )  

K c h l o r d i a z e p o x i d e  ( l i b r i u m  ) 
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clobatam 

desmethyl ch lord lazepoxide 

desmethyl d i  azepam 

diazepam ( ~ a l  i umR) 

doxepi n 

medazepam 

R meprobamate (Mi 1 town ) 

hydroxyzine 

loratepam 

mebutama t e  

me thyperone 

oxazepam 

prazepam 

tybama t e  

Tranq u i  1 R 

9.10 Cannabis and Related Substances 

cannabid io l  

cannabis s a t i  va 

del  ta-9- tetrahydrocannabinol  

de l  ta-8-tetrahydrocannabi no1 

hashish 

mari juana 

9.11 Cardiovascular Drugs 

9.11.1 An t ia r rhy thmic  Drugs 

propanolol  
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9.11 . 2  Cardi ac Glycos i  desi 

des 7 anos i de 

d i  g i  t o x i n  

1 anatoside C 

9.1 1 $ 3  Hypo t ens i  ve Agents 

mebutamate 

rese rp i  ne 

9.1 2 Cough ( A n t i  t uss i ve )  Medicat ion 

codeine 

dextromethorphan 

9.13 Muscle Re1 axants 

ca r i soprodo l  

9.14 Envi ronmental Gases and Toxi  cants 

acetone 

carbon monoxide 

carbon t e t r a c h l o r i d e  

isopropanol  ( i sop ropy l  a l coho l  ) 

methanol 

to1  uene 

t r i  c h l  o r e t h y l  ene 

9.15 Hal 1 u c i  nogens and Re1 a ted  Drugs 

2,5-dimethoxy-4-methyl amphetamine (STP) 

N,N-dimethyl t ryptamine (DMT) 

d i  t r a n  

i bogai ne 
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l y s e r g i c  a c l d  diethy lamide (LSD) 

mescal 1 ne 

4-methoxyamphetami ne (eara-methoxyamphetamine, PMA) 

phencycl i d i  ne (PCP) 

p s i l o c y b i n  

yohimbine 

9.16 Opiates and Related Drugs 

codei ne 

diamorphi ne 

fentany l  

h e r o i n  

leva1  lorphan t a r t r a t e  

meperidine ( p e t h i d i n e )  ( ~ e m e r o l  R, 

met hadone 

morphine 

pentazoci  ne 

9.17 Parasympatholyt ic Agents 

a t r o p i n e  

scopolamine 

9.18 Psyc host imulants  

amphetamine 

c a f f e i n e  

cocaine 

dextroamphetamine s u l f a t e  (d-amphethmine) 

methamphetami ne 

methylphenidate ( ~ i t ~ a l  i n R )  

A- 44 
3 
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9 Sedat ive /Hypnot lc  Drugs ..* 

9.19.1 B a r b i t u r a t e s  

a1 1 obarb i  t a l  

amobarb i ta l  

ap robarb i  t a l  

barb! t a l  

b ra1  l o b a r b i  t a 1  

b u t a b a r b i  t a l  

b u t e t h a l  

hep tabarb i  t a l  

pen tobarb i  t a l  

phenobarb i ta l  

secobarbi  t a  1  

9,19.2 Non-Barbi t u r a t e s  

bromide 

bromval e  tone 

c a r  broma 1 

c h l o r a l  h y d r a t e  ( ~ o c t e c R )  

e t h c h l  o rvyno l  

e th inamate  

f l u n i  trazepam 

gl u te th i rn ide  

mecl oqual  one 

mephobarbi t a l  

methaqua 1 one 

6-(4-methyl  - 1 - p i p e r a z i n y l  ) -morphanthr id ine  

~ a n d r a x R  

methypry lon 

n i t razepam 

n l  t romethaqualone 

para1 dehyde 

Tranqit i 1 
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MARIJUANA A N O  IiUMAh PERF'CRMAN('1,: P N  AtlNIltI'17'KD t11BII0(;RAPHY (1970-13751 . 
FINAL REPORT, +I, L, P;c~t,l  ; Y .  G. S a n d e r s ,  ro-npq.,  I ] .  S .  Army Aerometilcal 
Research  1,abrrrat o r y  !Mar 1976)  

The e f f e c t s  of m a r i j u a n a  \upon 11 ini;lr~ pc~rforrnancc~ i s c u r r e n t l y  art a r e a  of 
major  conc.i.rn. No p l a c e  i s  t . h ~ s  r:onccrn more d ~ n t e  t h a n  i.n complex rnan- 
m a c h ~  rlc s y s l . ~ v s ,  such a s  t h o s c  f o ~ l n d  i n  , ~ v i a t j o r ,  whcre d e g r a d a t i o n s  i n  
psyc'homotor , ~ n d / o r  cocjr l i t ivr  p c r f n l - r n i i n c e  c a n  rc?su l t  i n  c a t a s t r o p h i c  l o s s e s .  
T h ~ s  anriottl  t v d  b l b l  iucjrap - ~ y  c.ori:, I st1 nrj of 199 r e f e r e n c e s  was compi led  t c  a i d  
t h e  rc;ldc:r i.n rlctc.rmininrj t t i r .  1mpilc.L o f  t .h i s  c i r i ~ y  on psychomotor ,  c o g n i t i v e ,  
.7nd phys I , ) I ~ I ~ I  i c . , i l  f ac tor ! ;  cons  i dr,red r,crt- i n c n t  1.0 f  1 I y h t  per formance .  

The r r , f i ~ r t : n c ~ , s  o r ( .  o r r a r , : ! ~ ~ d  < i ; ; , t ~ ; ~ b i ' t . ~ c . a l  ly  b), thri 7ame of t h e  f i r s t  a u t h o r .  
'rile b l b l  ; c ~ q r . i p l ~ y  c o n l a  Ins  at I r)tlr?x !.ihjch CE~.E~: ;OI - I  z c s  t h e  r e f e r e ~ c e s  i r . t c  t h e  
o w i n  I I a :  ( 1 )  r twl rws  o r  o v e r v i i ' \ l s  o: i s s u e s ,  l i t e r a t u r e  o r  
resc,drch;  (2) p s y c i ~ o l o r j ~  ca  I r lf  f6:ct s o f  mar i juana  u s e ;  (31  p h y s i o l o g i c a l  and 
p 1 i a r a ; l c o l o ~ ~ i  c:,11 r e s t . , ~ r c h :  ( 4 )  rnc-tlic;~l corments  and r e s e a r c h  c r i t i q u e s ;  and 
( 5 )  ~ d d i  t i o n a l  rc:fi,rc9ncc sourc t2e .  'r'hc b a s i c  p e r j  od of  c o v e r a g e  i s  1970-1975, 
~ L t h r i u q h  sc , l cc ted  c;!uuc!lc:s f r o r  c > ; ~ r - l  I c ' r  y e a r s  a r e  a st, i n c l u d e d .  (AAM1 

il. S. i > r : i y  At-rr,nic~:l t c i ~ l  R r ~ s c ~ , ~ - c - i i  L,;ibnratory., F'or f. Rucker ,  Alabama 36362 

LISAARI, Report No, 76-17 

A CURH1;:U'T BII?LT(7GRAPII\I' I'OR DRIII; A N A 1 , Y S l S  BY G C ,  ' . lV ,  A N D  TLC, J. A .  M i l l e r :  
V .  S p i c h l e r ;  C .  h'. K e l l e r ,  i3eckm;ln I n s t r u m e n t s ,  I n c . ,  F u l l e r t o n ,  C a l l f o r r i i a  
(1972)  

' r h l s  bibliography of d rug  r c ~ e ~ 3 r c . n  nictllodology r e f e r e n c e s  1s ~ n d e x e d  b y  f l r s t  
a u t h o r  and c o n t a l n s  461 e n t r ~ e s .  Th[. a n i l l y t 1 c a l  d l s c l p l i n e s  c o v e r e d  by t h e s e  
r e f e r e n c e s  were d c l l h c r a t e l y  l ~ m ~ f e c l  t o  ( ]as  chrornatoqraphy,  ultraviolet 
s p e c t r o p n o t o n e t r y ,  and t h i n - l a y e r  chromatocjraphy. Because of  t h e l r  l l m l t e d  
a p p l l c a t l o n  t o  c l l n l c a l  d ruq  scrc,cn: iiq ( 1  9 7 2 1 ,  d l  1 o t h e r  techniques such  a s  
mass s p e c t r o n e t r y  d n d  infrared s r ~ c c t r o s c o p y  have been e x c l u d e d ,  e x c e p t  f o r  an 
occasional r e f e r e n c e .  A c r o s s - ~ n d ( > x  t o  the b l h l l o g r a p h y  was provided, w l t h  
a l l  r c f c r e n c e s  lndexed from t h e ~ r  t l t l e s  o n l y .  (HSRI) 

A BIB1, IOGRAPHY 01.' REFERENCES ON THE ANALYSIS OF DRUGS OF ABUSL, Anonymous, 
J o u r n a l  o f  Chromatographic S c i e n c e  v10 n.5 ~ 3 5 2 - 6 8  (May 1972)  

T h i s  e x t e n s i v e  b i b l i o g r a p h y  of  d rug  a n a l y s i s  r e f e r e n c e s  was i n c l u d e d  i n  t h e  
L o u r n a l  o f  Chromatographic S c i e n c e ' s  s p e c i a l  d r u g  a n a l y s i s  i s s u e ,  May 1972.  
Over 400 l i s t i n g s  a r e  p r o v i d e d  and a r e  a l p h a b e t i z e d  a c c o r d i n g  t o  f i r s t  a u t h o r .  
OISRI) 

1972 4 1  l r e f s  

UM-74-A0009 

A BIBLIOGRAPHY OF REFERENCES ON TFlE ANALYSIS OF DRUGS OF ABUSE--1972 TO 1 9 7 4 ,  
Anonymous, J o u r n a l  of  Chromatographic  S c i e n c e  v12 n5 p328-27A (May 1974) 

Almost 250 r e f e r e n c e s  were c o l l e c t e d  on t h e  a n a l y s i s  o f  d r u g s  and  i n c l u d e d  i n  
t h e  Jsur_nal of  Chromatoqraphic  S c i e n c e ' s  second  s p e c i a l  d r u g  a n a l y s i s  i s s u e ,  
May 1974.  The  b i b l i o g r a p h y  was d e s i g n e d  t o  supplement  an e x t e n s i v e  compi la -  
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[.Lon pub1 ~sheci by t h r  same srrldl in Yay 1972. Hofcrcnces were llstcd In 
alphabet~cal order accordirg ro the i ~ t s t  author. (HSRII 

CL,INICAI,  PIIARMA('31j0CY 01' PSYCflOACTI VI DRUGS, r . b l .  S c l  lers, ed. , Addlctlon 
Rese,arch Foundatlon of nntarlo, loronto ( 1 9 7 5 )  

Thr pd[lPrS ~n t k 1 1 . 4  V I I ~ U I I I C '  C z r n p r ~ f r  Lhe procc~dlnqs of the symposium "Cllnlcal 
Pharmacnloqy and Tnxlcoloqy of Psyrhoact~vr Druqs." The papers were presented 
zn t h r w ~  ~esslons entitlr,d, "tt~oloijy ant i  Epidemiology," "Factors Influencing 
lc>xlcl ty, " and ''rllnical and Mol r>c111ar Druq Interartlons. " The wide range of 
topics ~ncluded the cpldenloloqy of q111cidal drug ~ntoxlcation, pharmacoklne- 
tics, and the molecular h a s l s  of psychoactive drug effects. (HSRI) 

'-'ynposlum "Clinical I'harrndc-oloqy arid 'I'oxicoloqy of Psychoactive ~rugs" was 
h e l d  iir t 2 2 - 2 4 ,  1 9 7 3  a t  C: i r ~ i r . ; l l  I n s t .  Addlction Res. Foundation, Toronto. 

A v a ~  l'lbl f from: I.larkot l n y  S e r v ~  ccs, Addlction Res. Foundatlon, 33 Russell St., 
'I'ornnto, Ontar ~o \15S 2 S 1 .  

ALCOt!OI,, 13R11(;':, A N D  TRAFI'IC SAI'E'I'L. PROCEEDINGS OF THE LIXTLJ INTERNATIONAL 
CONPCRE'YCr OU î \I,COIIOT,, DRUGS, AND TRAFFIC SAFC'IY, TORONTO, SEPTEMBER 8-13 ,  
1974, 5. Israelstam; 5 .  I.ambcrt, eda., 7ddlctlon Research Foundatlon of 
Ontarlo, Toronto, Canadd (19751 

This 501 1 w t ~ r 1  1 n f  cor~Ecrc rice papc>r% is drranged In flvc? broad cateqorles: 
the ~ y ) ~ , I r v n l o i o c r y  of alcohol and t i r l lu :-c liked traff IF accldpnts (21 papers) ; 
rharmacolog~cal, ?hysioloqlcal, a ~ d  psychological aspects relevant to drlving 
~npairment ( 2 2  papers) : analytical dspccts, concerning the measurement of 
drugs ~n breath and t i x l y  f 1111cls i 10  papers) : countermeasure development of 
cvaluatlon (16 papers); dnd puhllc education and ~nformatlon aspects (13 
paners) . IIISRI) 

INSTRUYTNThl ,  1,TQIIIU CHROLMATOGRAPHY. A I'RAC'IICAL MANUAL ON HIGH-PERFORMANCE 
L I Q I I I D  CHROMATO~;RAL~III~' METIIODS, N. A .  Pdrrls, Journal of Chromatography 
~ , ~ h r a ~ y  v5 N e w  York: Clscvler Sclcntlfic Publishing Co. (1976) 

~ h ~ s  took briefly descrlbcs the historical background and basic principles 
o f  liquid chromatograi~hy, and emphasizes those aspects of the technique 
which are u s c f i i l  for pr,1ctical iipp1.ication of the method. Information 
regarding the usefs~lncss of available equipment and column packings is given, 
together with chapters devoted to the methodology of each separation method: 
liquid-solid (adsorption), liquid-liquid (partition), ion-exchange, and steric 
cxclus ivn chromatoqraphy. 

Ap[,licat.lons of liquid chromatoqraphy are described with reference to the 
potential of the technique for qualitative, quantitative, and trace analysis 
as  well as preparative l i q u i d  chromatography. Numerous applications from 
the Literature are tabulated and cross-referenced to sections concerned with 
+:he optimization procedures of the particular method. (HSRI) 
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( H E M I G A L  DERf VATIZATIDN 1 N .[QUIIl CIIROMATOGRAPHY, , 7 .  F.  Lawrence; R .  W .  t. r e 1  , 
Journa l  of  Chromato r a j h l c  , i b r ~ r y  v7 Yew York: C l s e v l r r  S c l e n t l f l c  
~ u b l 6 ~ ~ c ~  cfg ( 9 6) 

The p u r p o s e  o f  d e r i v a t l z a t i o n  thl-rlugh t h e  use o f  chemica l  r e a c t i o n s  and 
l a b e l i n y  p r o c e d u r e s  i r  t o  entrance tile s e n s i t i v i t y ,  s p e c i f i c i t y ,  and s e p a r a -  
t i o n  p r o p e r t i e s  of  l i q u i d  cl i ronaturjraphy.  I n  t h i s  book,  w r i t t e n  f o r  a l l  
i n v e s t i g a t o r s  concerned  w i t h  t h e  u s e  of p h y s i c a l  s e p a r a t i o n  t e c h n i q u e s  f o r  
s o l v i n q  complex a n a l y t i c a l  ~ ) r o t ) l c m s ,  a  background c h a p t e r  i s  p r o v i d e d  f o r  
b r i e f  r e v i e w  of p r i n c i p l e s  ~ . e l . d t c d  t o  t h e  v a r i o u s  l i q u i d  c h r o m a t o g r a p h i c  and 
: i ? t e c t i o n  t e c h n i q u e s  r e l e v a n t  t o  d e r i v a t i z a t i o n .  

The c h a p t e r  d e v o t e d  t o  i n s t r u m e n t a t i o n  c o v e r s  b o t h  t h i n - l a y e r  and h i g h  
p r e s s u r e  l i q u i d  c h r o m a t o g r a p h i c  e q u i p m e n t ,  i n c l u d i n g  chromatographs  and 
d e t e c t o r s .  The c o n t e n t  of t h e  a p p l i c a t i o n  c h a p t e r  i s  l i m i t e d  e s s e n t i a l l y  t o  
t h e  new a s p e c t s  of  d e r l v a t i z a t i o n  i n  l i q u i d  chromatography .  Many o f  t h e  
p r a c t i c a l  examples  a r e  g i v e n  w i t h  s u f f i c i e n t  d e t a i l  t o  p e r m i t  a n  i n v e s t i g a t o r  
t o  r e p r o d u c e  a  method w i t h o u t  t h e  need t o  r e s o r t  t o  t h e  l i t e r a t u r e .  (HSRI) 

INFLUENCE Or NARCOTIC DRIIGS Oh H I G H W A Y  SAFETY, N .  B .  Gordon, A c c l d e n t  A n a l y s i s  
. c ! ! P ~ v e n t l o r ,  v8 n l  p3-7  (F'eh 1976) 

T h l s  1 s  d r e v l e w  of  a v a ~ l a b l c  I ~ t c r a t u r o  r e l e v a n t  t o  n a r c o t ~ c  d r u g  u s e  and 
d r ~ v n r  s a f e t y .  I t  1 s  c s t l m a t c d  t h a t  t h e r e  a r e  c u r r e n t l y  (Feb  1976)  a b o u t  
100 ,900  1 n d l v l d u a l 9  r n a l n t ~ ~ l n e d  o~ methadone In  t h e  U .  S .  ; t h e  a d d l t l o n a l  
number o f  t n d z v l d u a l s  u s l n q  h e r o i n  and o t h c r  n a r c o t l c s  1s estimated a t  o v e r  
250 ,000 .  OF t h e  known l e q l t l m a t u  arid ~ l ! c y ~ t l m a t e  u s e r s  o f  n a r c o t l c s ,  l t  1s 
~ s t ~ r n a t e d  t h a t  a  mlnirnum of R O , O O O  d r ~ v c .  

';.I s t u d i e s  were found t h a t  dirc!c:tlv a s s e s s e d  d r i v e r  c a p a b i l i t y  e i t h e r  i n  
d : l , /~nc j  ~ i m u l a t o r s  Qr  a c t u a l  t l r ~ v ~ n c i  c o n d i t i o n s .  There  a r e  some s t u d i e s  of 
: l l e q a l  u s e r s '  d r ~ v i n y  r e c o r d s ,  i n c l u d i n q  i n t e r v i e w s  w i t h  methadone t r e a t e d  
e x - h e r o i n  a d d l c t s ,  and 1 a t ) o r a t o r y  s t u d i e s  of e f f e c t s  o f  n a r c o t i c s  or, s k i l l s  
r e l a t e d  t o  d r i v i n q .  The weiqh t  o f  evicqcnce from available s t u d i e s  i n d i c a t e s  
t h a t  n a r c o t l c  u s e r s  do not. have d r i v i n n  s a f e t y  r e c o r d s  t h a t  d i f f e r  from a g e  
matched i n d i v i d u a l s  i n  t h e  c ~ i ? n c r a l  p o p u l a t i o n .  F u r t h e r m o r e  main tenance  03 

methadone ( a  s y n t h e t i c  n a r c o t i c  usarl t o  t r e a t  h e r o i n  a d d i c t s )  d o e s  n o t  p ro-  
v i d e  a r i s k  f o r  d r i v l n g  a s  i n d i c a t e d  by l a b o r a t o r y  s t u d i e s  ( r e a c t i o n - t i m e ,  
psychomotor  s k ~ l l ,  and s u s t a ~ n c d  a t t e n t i o n )  and d r i v i n o  r e c o r d  s t u d i e s .  ( J A M )  

AMPHETAMINES A N D  DRIVING UEI- IAVIOR,  P. M .  H u r s t ,  A c c i d e n t  A n a l y s i s  and 
Prevention v8 n l  p9-13 (Fcb  1976) . -- -. - - - -- 

Dirc.ct evidc?ncr: concerninc!  i.hc r o l c  o f  amphetamines i n  highway a c c i - d e n t s  i s  
s c a n t .  L a b o r a t o r y  d a t a  i n d l c a t a  t h a t  most o f  t h e  b a s i c  s k i l l s  i n v o l v e d  i n  
d r i v i n g  a r c  n o t  a d v e r s e l y  a f f e c t e d  by amphetamine d o s a g e s  w i t h i n  t h e  normal  
c l i n i c a l  r a n g e ,  and may i n  f a c t  bc s l i g h t l y  enhanced .  Such enhancement  i s  
g e n e r a l l y  g r e a t e r  i n  slce[~-deprived s u b j e c t s ,  b u t  i s  n o t  l i m i t e d  t o  s t a t e s  
o f  s l e c p  d e p r i v a t ~ a n .  Cnhancqrncnt h a s  a l s o  been  r e p o r t e d  i n  s u b j e c t s  whose 
s k i l l s  have been deqraded  by a l c o h O l ,  a l t h o u g h  r e s u l t s  have n o t  been c o n s i s -  
tent a c r o s s  per formance  m c ~ l s u r e s .  

T:tiirience t h a t  amphetamine:; i n d u c e  o v e r c o n f j d c n c e  o r  i n c r e a s e  r i s k  a c c e p t a n c e  
i s  n o t  such  a s  would j u s t l f y  g r e a t  c o n c e r n .  Abnormal p s y c h o l o g i c a l  s t a t e s  
r e s u l t l n y  from e x c e s s i v e  o r  " spr rc t "  u s e  a r e  i n c o m p a t i b l e  w i t h  s a f e  d r i v i n g ,  



anri some k.r~owrl anipt~c,tan~ini-: ;~k~llr;c-r:; tlcivc3 t)tyeri fo111!t1 t o  be  invol  vcd i n  t l i spro-  
p o r t i o n a t c  numbrrs < I !  h i ~ j ~ i w ~ r y  ~ l ~ ( . i ~ l < , i ~ t  S .  A ~ i ~ i . l , ~ b l r  e y ~ i d e m i o l o . ~ i c a l  s t a t i s t i c s  
a r e  inadequate- t . r ~  ' . ! : t ab l j : , l i  t l c l i u  ~ , f t c l l  ~ l l i ' h  es(:rssiv[? ronsllmption is a s s o c i -  
,3tetf wit-h d r i v l n q ,  o r  i r ~  , ) f l y  o t h e r  way to  q u a n t i f y  t h e  t o t a l  contribution of 
amphetamir~c: f l h u s e  t o  t r ~ f ~ i c  . ~ c ' c i d r ~ r ~ t ! ; .  ( J A M )  

7'llANuIITLI%l'R.'2 A N D  I)l)lVlN(;, M .  L inno1 l a ,  Accldcnt  A n a l y s l s  and P r e v e n t l o n  v8 
ril 1'15-9 (T*'r?b 1 9 7 6 )  

!ncreased  conslimption c) f  tranquilizers ( n e u r o l e p t i c s ,  a n t i d e p r e s s a n t s ,  and 
benzor l iazcp incs )  was n o t e d .  In a  Norweqian s t u d y ,  diazepam was found i n  t h e  
blood of 183 of  peoplr ,  ~ n j l ~ r e d  in t r a f f i c  a c c i d e n t s .  Other  e p i d e m i o l o g i c a l  
s t u d i e s  have demonst rat.rd an i ricreasc!d t r a f f i c  a c c i d e n t  r i s k  t o  be a s s o c i a t e d  
xi  t h  t.he irsc? u f  t r a r ~ q l ~ i l  i z r , r s .  Tt~c:  combined use of  t r a n q u i l i z e r s  and a l c o h o l .  
s~hir.h is common among !)atic!nt!;, I n c r o a s c s  o n e ' s  a c c i d e n t  r i s k  from t h a t  due 
t o  pi t .her  a g e n t  a l o n ~ .  

J a b o r a t o r y  s t u r l ~ c s  concc rnlrl(1 t h c 3  i > f f c c t s  o f  t r a n q u l l l z e r s  on s k i l l s  r e l a t e d  
t o  driviny h a v ~  dcmnnstratet l  ~ n p a ~ r c d  ~ n f o r m a t ~ o n  p r o c e s s l n a  c a p a c l t y  and eye-  
hanrl r o o r d  i n a t ~ r ~ n  dur t o  thcsc> a u ~ n t s .  Nourolcpt  I c s  lmpal r  ~ n f o r m a t l o n  pro-  
r c s s l n l ]  PSIJeClall y  a t  t h ~  o n s c t  of t h e  t r e a t m e n t  whsreas  t h e  h a z a r d s  o f  
f~eni!ildlilLeplrleS become ~>vl( l t?nt  durlncl long  term t rcd t rnen t .  Most o f  t h e  t r a n -  
q u l l l z p r s  i n c r e a s e  t h e  d r l r 5 t r r i o u s  r f f e c t s  o f  a lcohol  on s k l l l s  r e l a t e d  t o  
d r lv lnc j .  P a r t i c u l a r l y  s t r o n q  1 5  t h e  ~ n t r r a c t l o n  between dlazepam and a l c o h o l .  

ht p r , e s r n t  t h c  bcr,t countcrrnrasurc> acrainst  a c c i d e n t s  caused  by t r a n q u i l i z e r s  
scems t.o be c a s i l y  available informat . ion about  t h c  e f f e c t s  o f  d r u g s  on d r i v i n g .  
A t  t h e  o n s e t  of  t r e a t m e n t  wit.h a n e u r o 1 e p t . i ~  o r  d u r i n g  1.onq term t r e a t m e n t  
w i t h  a  hiqh i iost~ r ) i  t ~ r ~ n z o i l 1 ~ 1 7 , f ~ j ~ i r 1 i ? s ,  one should  c : ~ ? ~ s c  d r i v i n g .  ( J A M )  

'lAIl[llll~rf~A ANI)  I)RTVlNf:, 1 1 .  Moskowi t z ,  f i cc iden t  A n a l ~ i s  and P r e v e n t i o n  v8 nl 
p ?  1-6 iIzc3b 19 '7h )  

'-;tlrvc,/ s t ~ l d i ~ s  h,lvc, f o ~ ~ n c l  t h a t  n ~ ~ l r i h u o n a  use i s  i n c r e a s l n q  and t h a t  u s e r s  f r e -  
,IIucn t l y  r!ri vt llnder I t s  inf  luc!nct>. 13ut t h e r e  i s  l i t t l e  d i r e c t  e p i d e m i o l o g i c a l  
r:.iirIance t o  inrllc:atc i f i:hc prctsc:ricc+ o f  marihuana i n  d r i v e r s  i n c r e a s e s  a c c i -  
dcn  t  p r o k ) a t ) i l ~  ty. llowcvc~r, t.hcrc, i s  a  l a r q e  body o f  e x p e r i m e n t a l  e v i d e n c e  
~ n d i c a t i n q  t h a t  marihuann i m p a i r s  t h e  performance of  s k i l l s  i m p o r t a n t  f o r  
d r i v i n q .  I 'crcept l ia l  and i i t t c n t i o n  f u n c t i o n s  show l a r q e  decrements  under  mari-  
h l~ana  l w i  th  a  l e s s  c ~ r t a i n  r l c f i c i t  f o r  v a r i o u s  t r a c k i n q  f u n c t i o n s .  

M a r i h i ~ a r ~ a  s t u d i o s  In d r i v i n g  s i m u l a t o r s  have found t h e  q r e a t e s t  d e f i c i t  i n  per -  
c c i v i n q  and res j )ondina  t o  potcn t i  a1 dangers  from t h e  env i ronment .  S i m u l a t o r  
. s tud lns  of  risk t a k i n q  have found no e v i d e n c e  f o r  impairment .  S e v e r a l  s t u d i e s  
of performance i n  a c t u a l  cars  have a l s o  demons t ra ted  performance decrements  
but. t h e  bchavj.ur f u n c t i o n s  jmpaircd have n o t  been c l a r i f i e d .  The a u t h o r  con- 
c l u d e s  t h a t  t h e  exper imenta l  e v i d e n c e  s u g g e s t s  s t r o n g l y  t h a t  marihuana use 
whi l c  d r i v i n g  produces a j)erformancr impairment .  ( J A M )  
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DARRITURATES AND D R I V I N G ,  S .  Sharma, Accident  A n a l y s i s  and P r e v e n t i o n  v8 n l  
p27-31 (Feb 1976) 

The a u t h o r  rev iews  t h e  r e l a t i o n s h i p  between b a r b i t . u r a t e  use and t r a f f i c  a c c i -  
d e n t s  a s  a s s e s s e d  by e p i d e m i o l o q i c a l  s t u d i e s .  The l a c k  of  c o n t r o l l e d  s t u d i e s  
comparing b a r b i t u r a t e  involvement  i n  t r a f f i c  a c c i d e n t s  and i n  t h e  a t - r i s k  popu- 
l a t i o n  has  r e s t r i c t e d  any c o n c l u s i v e  i n t e r p r e t a t i o n s  which can be made about  
t h e  c a u s a l  r e l a t i o n s h i p  between b a r b i t u r a t e s  and t r a f f i c  a c c i d e n t s .  B a r b i t u -  
r a t e  i n c i d e n c e  i n  t r a f f i c  a c c i d e n t  involvement  v a r i e s  from 2  t o  9 % .  The 
v a r i a n c e  i n  numbers r e p r e s e n t s  d i f f e r e n t  methods i n  d a t a  c o l l e c t i o n ,  d i f f e r e n t  
t e c h n i q u e s  i n  i d e n t i f y i n q  b a r b i t u r a t e s  i n  body f l u i d s  and t h e  d i f f e r e n c e s  i n  
t h e  p o p u l a t i o n 8  samples.  

Labora tory  s t u d i e s  have found h a r b i t u r a t e s  a t  moderate d o s e s  t o  degrade  d r i v i n g  
s k i l l s .  Motor s k i l l s  performance,  p e r c e p t u a l  and t r a c k i n g  t a s k  performance and 
v e h i c l e - h a n d l i n g  t e s t  performance a r e  impai red  under b a r b i t u r a t e s .  T h i s  i m -  
pairment  i s  f u r t h e r  degraded by t h e  combined use o f  a l c o h o l  and b a r b i t u r a t e s  
beyond t h a t  found under e i t h e r  drug a l o n q .  I t  i s  c l e a r  t h a t  b a r b i t u r a t e s  a r e  
dangerous f o r  d r i v i n g  and t h e l r  e f f e c t s  a r e  l i k e l y  t o  produce impairment on 
t h o s e  components of d r i v l n g  n e c e s s a r y  f o r  s a f e  o p e r a t i o n  of  a  motor v e h i c l e .  
(JAM) 

DRUG USE A N D  DaIVING RISK AMONG IIIGII SCHOOL STUDENTS, R .  G .  Smart ;  D .  F e j e r ,  
G c i d e r l t  A n a l y s i s  and Prevent j .on v8 n l  p33-8 (Feb 1976) 

This  ~ ~ p i d e m i o l o g i c a l  s t u d y  a t tempted  t o  de te rmine  t h e  f requency  of  a c c i d e n t s  
and t h e  f requency  of drug r e l a t e d  a c c i d e n t s ,  w i t h  comparisons of  d r i v i n g  expo- 
s u r e  w h i l p  under  t h e  v a r i o u s  druq e f f e c t s ,  i n  a  h igh  s c h o o l  d rug  u s e r  popula-  
t i o n .  Anonymous q u e s t i o n n a i r e s  of known v a l i d i t y  were used t o  c o l l e c t  i n f o r -  
rnatlon about  drug u s e ,  a c c i d e n t s ,  v i o l a t i o n s ,  d rug  r e l a t e d  a c c i d e n t s  and 
v i o l a t i o n s ,  and numbers of  d r u g - d r i v i n g  o c c a s i o n s .  

O f  t h e  1538 s t u d e n t s ,  710 had d r i v e n  i n  t h e  p a s t  y e a r .  About 15% r e p o r t e d  an 
a c c i d e n t  and 20% a  d r i v i n g  o f f e n s e .  Users  of  a l l  d r u g s  more o f t e n  r e p o r t e d  
a c c i d e n t s  than  non-users ,  h ~ ~ t  t h e  r e s u l t s  were s t a t i s t i c a l l y  s i g n i f i c a n t  f o r  
t o b a c c o ,  marihuana,  o p i a t e s ,  speed ,  LSD and o t h e r  h a l l u c i n o g e n s .  Only 2 . 7 %  
had an a l c o h o l - i n f l u e n c e d  a c c i d e n t  and 2.0% a  d r u g - i n f l u e n c e d  a c c i d e n t .  Expo- 
s u r e  t o  d r i n k i n q  and d r i v i n g  was f a r  more common t h a n  drug  use and dr iv i -ng  
(56% of  s t u d e n t s  compared t o  1 t o  6 % ) .  When exposure  t o  drug r e l a t e d  d r i v i n g  
o c c a s i o n s  a r e  c o n s i d e r e d ,  LSD,  t r a n q u i l i z e r s  and s t i m u l a n t s  a r e  t h e  most 
dangerous d r u g s ,  and t h e y  a r e  more dangerous t h a n  a l c o h o l .  The i n f r e q u e n t  use 
of d r u g s  makes t h e i r  t o t a l  e f f e c t  on a c c i d e n t s  s m a l l  compared t o  a l c o h o l .  ( J A M )  

MARZHUANA:  EFFECTS ON SIMULATED DRIVING PERFORMANCE, H .  Moskowitz; S .  H u l b e r t ;  
W .  H .  McGlothl in,  Acc iden t  A n a l y s i s  and P r e v e n t i o n  v8 n l  p45-50 (Feb 1976) 

T h i s  s t u d y  made use of  a complex d r i v i n g  s i m u l a t o r  t o  t e s t  t h e  performance of  
2 3  male s u b j e c t s  who smoked marihuana.  Doses employed were 0 ,  50, 100 ,  and 
200 microqrams d e l t a - 9 - t e t r a h y d r o c a n n a b i n o l  p e r  k i logram body weigh t .  The 
a u t h o r s  found l i t t l e  ev idence  f o r  a  s i g n i f i c a n t  e f f e c t  o f  marihuana upon c a r  
c o n t r o l  and t r a c k i n g .  None of  t h e  25 c a r  c o n t r o l - t r a c k i n q  s c o r e s  was s i g n i f i -  
c a n t l y  changed i n  e l t h e r  mean o r  v a r i a n c e  by t h e  t r e a t m e n t s .  However, t h e r e  
was a c l e a r ,  s t a t i s t i c a l l y  s i g n i f i c a n t  decrement  i n  performance of  t h e  s e a r c h -  
a n d - r e c o q n i t i o n  t a s k .  Marihuana oroduced i n c r e a s e d  e r r o r s  i n  r e c o g n i t i o n  of 
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t h e  l i g h t s  and d e l a y e d  r e s p o n s e  tlrnes t o  t h e i r  a p p e a r a n c e .  The r e s u l t s  were 
s a i d  t o  s u g g e s t  t h a t  t h e  pr ime l o c u s  of  marihuana impairment o f  d r i v i n g  p e r -  
formance was i n  i n t e r f e r e n c e  w i t h  p e r c e p t u a l  p r o c e s s e s  i n v o l v e d  i n  d a t a  a c -  
q u i s i t i o n  n e c e s s a r y  f o r  s a f e  c o n t r o l  o f  t h e  v e h i c l e .  (JAM) 

STUDY OF THE DETECTABILITY OF CONTROLLED SUBSTANCES OM BREATH. FINAL REPORT 
P .  J .  B r y a n t ;  J .  L. Valent.i .ne; P .  L. G u t s h a l l ;  0 .  H .  M .  Gan; P .  D r i s c o l l  
N a t i o n a l  Highway T r a f f i c  S a f e t y  A d m i n i s t r a t i o n  ( J u l  1975) 

The development  o f  a t e c h n i q u e  f o r  t h e  q u a n t i t a t i v e  a n a l y s i s  o f  marihuana 
m e t a b o l i t e s  i n  b l o o d  and b r e a t h  was r e p o r t e d .  High p r e s s u r e  l i q u i d  chromatog- 
raphy-mass s p e c t r o m e t r y  was used i n  c o n j u n c t i o n  w i t h  a  newly d e s i g n e d  b r e a t h  
c o l l e c t o r  s u i t a b l e  f o r  r o a d s i d e  sampl ing  t o  d e t e c t  and q u a n t i t a t e  1 nanogram 
d e l t a - 9 - t e t r a h y d r o c a n n a b i n o l  (THC). The group  a l s o  d e t e c t e d  a  p r e v i o u s l y  
u n r e p o r t e d  m e t a b o l i t e  which i s  p r e s e n t  i n  b lood  and b r e a t h  f o r  a t  l e a s t  f i v e  
days  a f t e r  smoking. I n i t i a l  c o r r e l a t i o n s  between b lood  and b r e a t h  l e v e l s  o f  
THC a s  w e l l  a s  t h e  marihuana m e t a b o l i t e  demons t ra ted  t h a t  t h e  l u n g s  a r e  a c t i n g  
a s  one e x c r e t o r y  r o u t e  f o r  t h e s e  compounds. The p o t e n t i a l  f o r  t h e  d e t e c t i o n  
and q u a n t i t a t i o n  o f  o t h e r  d r u g s  i n  b r e a t h  and s a l i v a  u s i n g  t h i s  t e c h n i q u e  was 
p o i n t e d  o u t .  (HSRI) 

U n i v e r s i t y  o f  M i s s o u r i ,  School  o f  Pharmacy, Kansas C i t y ,  MO. 64108 
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DRUG DETECTION I N  CASES OF "DRIVING UNDEQ THE INFLUENCE," J .  C. G a r r i o t t ;  
N .  Latman, J o u r n a l  o f  F o r e n s i c  S c i e n c e s  v21 n2 p398-415 (Apr 1976) 

T h i s  s t u d y  r e p o r t e d  t h e  a n a l y s e s  o f  blood samples o f  d r i v e r s  a r r e s t e d  i n  D a l l a s  
County, Texas ,  f o r  " d r i v i n g  under  t h e  i n f l u e n c e  o f  drugs1 '  ( D U I D )  f o r  a  1-1/2 
y e a r  p e r i o d .  S c r e e n i n g  p r o c e d u r e s  were d e s c r i b e d  f o r  b a s i c  d r u g s  ( g a s  chroma- 
t o g r a p h y ) ,  f o r  a c i d i c ,  n e u t r a l ,  and b a s i c  d r u g s  ( u l t r a v i o l e t  s p e c t r o p h o t o m e t r y  
TLC), and f o r  e t h a n o l .  The d e t a i l e d  p r e s e n t a t i o n  o f  e a c h  i n d i v i d u a l  c a s e  
l n c l u d a d  t h e  t y p e  and number o f  d r u q s  d e t e c t e d ,  t h e * b l o o d  c o n c e n t r a t i o n  o f  
each  d r u g ,  t h e  p e r s o n a l  c h a r a c t e r i s t i c s  o f  t h e  d r i v e r  and t h e  b e h a v i o r a l  o b s e r -  
v a t i o n s  of  t h e  a r r e s t i n g  o f f i c e r .  

T a b u l a t e d  d a t a  showed t h e  f requency  o f  a p p e a r a n c e  o f  d e t e c t e d  d r u g s .  S e d a t i v e -  
h y p n o t i c  d r u g s  ( i n c l u d i n g  diazepam) accounted  f o r  a l m o s t  a l l  t h e  d r u g s  d e t e c t e d .  
Cannabis ,  n o t  d e t e c t e d  by d r u g  a n a l y s i s ,  was mentioned i n  13% o f  t h e  a r r e s t  
r e p o r t s .  Although D U I D  a r r e s t s  amounted t o  1% o f  t h e  " d r i v i n g  w h i l e  i n t o x i -  
c a t e d "  (DWI) a r r e s t s ,  t h e  a u t h o r s  b e l i e v e d  t h a t  t h e  i n c i d e n c e  o f  d r u g  u s e  among 
d r i v e r s  was h i g h e r .  I n f r e q u e n t  d e t e c t i o n  was blamed on d i f f i c u l t i e s  i n  imple-  
menting and e n f o r c i n g  a  D U I D  program. (HSRI) 
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EVALUATION OF EFFECTIVENSS OF PUB1,IC EDUCATION AND INFORMATION PROGRAMMES 
RELATED TO ALCOHOL, DRUGS, AND TRAFFIC SAFETY, G. J. S. Wilde, in Alcohol, 
Dru-a". Traffic Safety S ,  fsraelstam; S. Lambert, eds., 
Toronto: Addiction 

The author digcussed measures of publicity campaign effectiveness and pre- 
sented factual finding6 an3 interpretations related to the promotion of road 
safety. Comparisons were nade with alternative countermeasures, including 
legislative change and enf'3rcement1 and problems and consequences associated 
with each were discussed. Research in the 'academic' or 'experimental' 
literature was evaluated and considered of little value in learning to make 
communicatio~ procedures mare effective. The author concluded that a truly 
scientific knowledge of how to influence behavior through mass communication 
can beet be derived from operational research involving field experience and 
field studies. He advocated a comprehensive approach to the area of drinkinq 
and driving with the aim of increasing countermeasure effectiveness, and 
listed salient points for consideration in this regard. (I-ISRI) 

Queen's University, Dept. of Psychology, Kingston, Ontario, Canada 

Presented at the International Conference on Alcohol, Drugs, and Traffic 
Safety, 6th, 8-13 Sep 1974, Toronto, Canada. 

RECOVERY AND SIMULATED DRIVING AFTER INTRAVENOUS ANESTHESIA WITH THIOPENTAL, 
METHOHEXIT?,,, PROPANIDID, OR ALPHADIONE, K. Korttila; M. Linnoila; P. Ertama; 
S. ~~Xkkinsn, Anesthesiology v43 n3 p291-9 (Sep 1975) 

Recovery from anesthesia was assessed in a double-blind manner in 40 healthy 
volunteer students pretreated with atropine after intravenous anesthesia with 
thiopental (6.0 mg/kg), methohexital (2.0 mg/kg), propanidid (6.6 mg/kg), or 
alphadione (Althesin, 85 mcl/kq), usino a modified Sim-L-car driving simulator 
2, 4, 6, and R hours after injection of the drugs. Clinical recovery was 
faster after i ~-~pall.iclid and mcthohexital than after thiopental or alphadione. 

Tt wgs f(111nd that driving performances remained significantly worse than in a 
conLrol group for 6 hours after thiopental and for 8 hours after methohexital, 
and reaction tl!i~es 8 hours after thiopental remained worse than in control 
subjects. After alphadione driving skills were impaired at 6 hours only. 
Propanidid produced no impairment in driving skills at any time during the 
experiment. 

The pharmacology of the compounds was discussed in relationship to the experi- 
mental results and to other studies. It was concluded that after the doses 
used in this study patients should not drive or operate machinery for at least 
2 hours after propanidid and for at least 8  hours after alphadione. After 
methohexital and thiopental patients should probably not drive for 24 hours 
because of the severity of the disturbances at 8 hours. (JAM) 
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THE DEVELOPMENT OF TECHNOLOGY FOR DETECTION OF MARIJIJANA INTOXICATION BY 
ANALYSIS OF BODY FLUIDS. FINAL REPORT, P. J. Bryant, J .  L. Valentine; 
P. L. Gutshall; 0 .  H. M. Gan; P .  Driecoll, National Highway Traffic Safety 
Administration (Sep 1975) 

A method employing high pressure liquid chromatoqraphy-mass spectrometry 
(hplc-ms) was developed for detecting trace amounts of the principal biolog- 
ically active constitutent (delta-9-THC) in marijuana. The method was success- 
fully applied to detecting and quantitating delta-9-THC added to human plasma, 
and to determining nanogram levels of the compound in blood of young male 
volunteers after they smoked a marijuana cigarette of known composition up to 
24 hours. 

The detection of a marijuana metabolite in blood plasma up to 24 hours follow- 
ing smoking was accomplished using an ultra-violet spectrophotometer attached 
to the hplc. The usefulness of the hplc method for indicating prior marijuana 
use and for etudyinq the correlation of driver impairment and blood levels of 
marijuana constitutents was pointed out. (AAM) 

University of Missouri, School of Pharmacy, Kansas City, Mo. 64108 

DRIVING RECORDS BEFORE AND DURING METHADONE MAINTENANCE, J. F. Maddux; 
T. R. Williamson; J. A .  Ziegler, in zoblcms af Drug Dependence. 1975. 
Proceedings, Washington, D. C., National Academy of Sciences, 1975 p275-88 

This study concerned the motor vehicle driving experience of 174 former heroin 
users who had been maintained on methadone for one year or longer in San 
Antonio. The subjects were predominantly male and nearly all were Mexican- 
American. Analysis of the self-reported driving experience, confirmed by 
study of official driver records, revealed that the annual rates of driving 
violation convictions and accidents decreased when the subjects began heroin 
use, but Increased moderately when they entered methadone maintenance. The 
increase in convictions for speeding was found statistically significant. 

While maintained on methadone, the subjects recorded accidents with signifi- 
cantly greater frequency than all Texas licensed drivers. The authors briefly 
analyzed the factors which may have contributed to the subjects' worsened 
driving records and stated that they did not advocate any restrictions of their 
driving privilege, (MSRI) 

Texas University, San Antonio, Health Science Center: Southwest Research 
Institute, San Antonio, Tex. 

Presented at the 37th Annual Scientific Meeting of Committee on Problems of 
Drug Dependence, Division of Medical Sciences, Assembly of Life Sciences. 
National Research Council, 19-21 May 1975, Washington, D. C. 
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ALCOHOL, DRUGS, AND ACCIDENr RISK, R. K. G ,  Teo, comp., New South Wales 
Department of Motor Trandpoct (Nov 1 9 7 5 )  

An investigation of the effects of drugs, alone and in combination with alcohol, 
on the performance of subjects in a number of tests of sensory, cognitive and 
motor functions related to drivinq skills is reported. Drugs which are taken 
to counteract the inebriate effects of alcohol (fructose, dextrose, caffeine), 
and those for which there i s  clinical evidence of an interactive effect 
(antihistamines, benzodiazepines) were studied. 

Among the results, the rate of alcohol metabolism and the detrimental effects 
lnduced by alcohol were not altered by either fructose or dextrose. Caffeine 
had no "sobering-up" effect, but did antagonize the alcohol-induced increase 
in reaction times. Two antihistamines differed in their interaction with 
alcohol and when taken alone, indicating that the investigation of the effects 
of antihistamines on human performance should be carried out on the individual 
drugs. Diazepam (10 mg) slight.1~ depressed psychomotor performance and had a 
significant synergistic interaction with alcohol. Chlordiazepoxide (40 mg), 
althuugh decreasing performance ler se, antaaonized some but not all of the 
depressant effects of alcohol. h i m  

New South Wales Dept. of Motor Transgort, Traffic Accident Res. Unit, Sydney, 
Australia; Sydney Ili-riv., Bept. of PharWacology, Sydney, Australia. 

Report No: 4-75. 

PAUSCHMITTEL ALS VERKEHRSSICHERHEITSPROBLEM (INTOXICANTS AS A TRAFFIC SAFETY 
PROBLEM), L. Moser, Zeitschrift fur yelkehrssicherheit 21 Quartal, Heft 3, 
p161-72 (Jahrgang 1975, 111) 

The special literature about the drug problem in road traffic and the results 
of standardized intervj.ewing of habitual consumers of intoxicants are evalu- 
ated. The effect of hashish and marihuana in dosaqes up to 1 g or 60 to 80 
mcg THC concentration per kg body weight is comparable to that of a blood 
alcohol concentration of about 0.8 per ml. LSD stimulants and "hard" drugs are, 
on principle, much more dangerous than cannabinol and alcohol in road traffic. 
The number of habitual, if not addicted, consumers of drugs holding a driving 
license in the Federal Republic of Germany is estimated to be 60,000. (JAM) 

1975 4lrefs [German] 

English summary on p172 

MARIJUANA AND THE D R I V E R ,  D. Guthrle, Traffic Safety v76 n2 p14-5, 34 
(Feh 1976) 

The possible impact of the national trend to reform marijuana laws on traffic 
safety is discussed. Research findings concerning the effects of marijuana 
on driving skills are summarized and their implications for the actual driving 
situation are given. Techniques for the detection of marijuana in drivers are 
briefly described. (HSRI) 

National Safety Council, Chicago, Ill. 

1976 3 P 
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ALCOHOL, MARIJUANA, DRUGS...,THE HIGHWAY KILLER-COMBINATION, W .  L. Roper, 
California Highway Patrolmaq v40 nl p4-5 ,  24-5 (March 1976) 

This article is an anecdotal account of increased drug use and polydrug use 
among youth, and its implications for traffic safety. The hard line taken by 
law enforcement officials is espoused and defended. Increased awareness of 
alcohol and drug involvement in automobile accidents and crime is advocated. 
The dangers of polydrug mixtures should also be emphasized, according to 
the author. (HSRI) 

ANGABEN VON ALKOHOLT~TERN CBER IHRE ARZNEIMITTELEINNAHMEN UND DETERN 
~~BERPR~FUNG (CLAIMS OF ALCOHOL USERS ABOUT THEIR DRUG INTAKE AND THEIR 
EXAMINATION), H. J. Mallach: J. Seitz, Blutalkohol v12 n6 p337-47 (Nov 1975) 

This report described the results of drug analyses performed on blood samples 
taken by police order between May and December 1974. Of 28,552 persons, 4,943 
(17.3%) claimed to have taken drugs before blood samplinq. Most of the drugs 
were soft anodynes as claimed by the accused persons. The confirmation of 
claimed drug-use dirninlshed with increasing blood-alcohol-concentration (BAC) 
of the accused. 

Analgetics, opiates, sedatives, and hypnotic drugs were reported to influence 
the frequency of accidents when people showed a BAC between 0.08% and 0.10%. 
The need for direct and sure proof of the interaction between alcohol and drugs 
and their influence on the psychophysical efficiency was emphasized. (JAM) 

English summary given on p346 

MARIHUANA CONTACT TEST. EVALUATION AND DEVELOPMENT. FINAL REPORT, E. J. 
Woodhouse, National Highway Traffic Safety Administration (Feb 1976) 

Methods for the detection of marihuana constituents on lips and skin areas of 
smokers were investigated. The study was designed to evaluate the previously 
used "colorimetric swab (CS) test" and to develop and ev-luate a new swabbing 
method utilizing thin-layer chromatography (TLC). The CS test was found 
capable of detecting 2 mcg of tetrahydrocannabinol (THC) per swab, but was 
also demonstrated to be subject to a wide range of possible interferences. 
The test identified only 83% of marihuana smokers immediately after smoking. 

An alternative swabbing method was developed. Using a TLC system, the opti- 
mized test has a sensitivity of 100 ng THC. Interferences, as documented for 
the CS test, were eliminated. The new test was also evaluated and validated 
using human subject smoking programs. Immediately after smoking, 86% of the 
smokers were detected, 74.4% being detected on the lips. Detection rates 
were dependent on elapsed time between smoking and testing. The test, having 
a false negative problem, should be used for survey data with great caution. 
Mass spectrometry and radioimmunoassay techniques were recommended for use in 
surveys of the incidence of marihuana contact. (HSRI) 

Midwest Res. Inst., Kansas City, Mo. 64110 
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THE APP1,ICATION OF HIIMAN OPERATOR DESCRIBING FIJNC'TIOIJS TO STIIDIES ON TIiK 
EFFECTS OF ALCOHOL AND MARIJUANA ON HUMAN PERFORMANCE, L .  D. R e i d ;  

TEEE Transactions on Sys tems ,  Man, and Cybern&t~c! M .  Fa K .  J b r f l h ~ m l  - _ L _ - - - d - - - a L . _ - - - - - -  

vSMC-5 n5 p506-19 ( S c p  1975) 

The a p p l i c a t j o n  o f  human o p e r a t o r  d ~ s c r i b i n q  f u n c t i o n s  i n  t h e  i n v e s t i q a t i o n  
of t h e  i n f l u e n c e  o f  d r u q s  ( a l c o h o l  and m a r i j u a n a )  on s u b j e c t s  per forming  3 

compensa tory  v i s u a l - m a n u a l  t r a c k i n g  t a s k  was s t u d i e d .  The d e s c r i b i n q  f u n c t i o n s  
were measured th rough  t h e  a p p l i c a t i o n  o f  power s p e c t r a l  d e n s i t y  t e c h n i q u e s  t o  
t h e  s i q n a l s  c i r c u l a t i n q  i n  t h e  c o n t r o l  l o o p .  A r a n q e  o f  d r u g  d o s a g e s  was 
employed which i n c l u d e d  alcohol .  a l o n e ,  m a r i j u a n a  a l o n e ,  and a  combined d o s e  
of m a r i j u a n a  and a l c o h o l .  S i q n i f i c a n t  a l t e r a t i o n s  i n  t h e  d e s c r i b i n g  f u n c t i o n s  
were o b s e r v e d  and i n t e r p r e t e d  a s  chanyes  i n  a m p l i t u d e ,  p h a s e ,  and o p e r a t o r  
l n j e c t e d  n o i s e .  L i n e a r  models f i t t e d  t o  t h e  raw d e s c r i b i n g  f u n c t i o n  d a t a  were 
used t o  sununarize t h e  o b s e r v e d  t r e n d s  i n  t h e  human o p e r a t o r ' s  dynamic c h a r a c -  
t e r i s t i c s .  

The d e s c r l b l n g  f u n c t l o r i  measurements  a r e  c a p a b l e  o f  detecting t h e  influence 
o f  d r u g s  on t h e  dynamlc c h a r a c t e r l s t l c s  of  t h e  human o p e r a t o r .  S u b l e c t s  l e s s  
s k ~ l l e d  a t  t h e  t r a c k l n q  t a s k  were more s e n s ~ t l v e  t o  a l c o h o l  t h a n  t h e  more 
s k i l l e d  t r a c k t r s ;  c a r p  must t h e r c f o r c  be  t a k e n  In  a p p l y l n g  r e s u l t s  o b t a l n e d  
w l t h  h l q h l y  s P 1 1 1 ~ d  s u b ~ e c t s  t o  a b r o a d e r  population. Alcohol  and m a r l l u a n a  
a l o n e  bo th  deqraded  t r a c k l n g  per formance ,  b u t  In  ways d l s t l n g u l s h e d  by e x p e r l -  
menta l  p a r a m e t e r s .  The cornblned m a r l j u a n a  and a l c o h o l  dose  t e n d e d  t o  a p p e a r  
s l r n l l a r  t o  t h e  low a l c o h o l  d a s e  In  somr instances and t o  t h e  low m a r l j u a n a  
d o s e  i n  o t h e r s .  ( I I S R I )  

YOUNG MEN A N D  DRUGS - A NATIONW13E SURVEY, J .  A .  O ' D o n n e l l ;  H .  I,. Voss;  R .  R: 
C l a y t o n :  G .  T .  S l a t i n :  P .  C .  W .  Room, N I D A  Research  Monography 5 (Feb  1976) 

T h ~ s  p r c l l r n i n a r y  r e p o r t  c o n t a i n s  a  w e a l t h  of  d a t a  o b t a l n e d  I n  a  major  e p l -  
d e m l o l o g l c a l  s t u d y  of  nonmedical psychoactive druq  u s e .  Based o ~  2 ,510  
comple ted  l n t e r v l e w s  b e t h c c n  October  1 9 7 4  and Yay 1975 ,  t h e  r e p o r t  d e t a i l s  
l ~ f e t l m e  and c u r r e n t  use of  nlnc druq  c l a s s e s  amony young men aged 20-30 
y e a r s  l n  1 9 7 4 .  Trends  In drucj use  and associated f a c t o r s  a r e  p r e s e n t e d ,  
a l t h o u q h  comple te  d a t a  ~ n a l y s e s  were n o t  y e t  available. 

B e s t  e s t i m a t e s  of  l i f e t i m e  and c u r r e n t  use on t h e  sample of  men i n d i c a t e d  
t h a t  m a r i j u a n a  ranked t h l r d  beh ind  a l c o h o l  and c i g a r e t t e s .  For  most o t h e r  
d r u g s ,  h a l f  o r  more of  t h e  u s e r s  used t h e  d r u g  l e s s  t h a n  10 t i m e s .  D i f f e r -  
e n c e s  between b l a c k s  and w h i t e s  i n  d r u g  use  seem t o  be d i m i n i s h i n g .  There  i s  
no i n d i c a t i o n  of  any r e c e n t  d e c l i n e  i n  t h e  a n n u a l  p r e v a l e n c e  o f  use  of  any  
d r u g ,  e x c e p t  p e r h a p s  p s y c h e d e l i c s .  Use o f  any of  t h e  n i n e  d r u g  c l a s s e s  i s  
a s s o c i a t e d  w i t h  b o t h  l i f e t i m e  and c u r r e n t  d r u g  u s e ,  i n c l u d i n g  s i z e  o f  c i t y  
i n h a b i t e d  t o  a y e  18 ,  employment s t a t u s ,  d e g r e e  o f  u n c o n v e n t i o n a l i t y ,  and 
e d u c a t i o n  leve l .  attained. (HSRI)  

19 7  6 15Rp 1 l r e f  s 
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DRUGS AND DRIVING. AN EXP1,ORATORY-DESCRIPTIVE STUDY OF SUBSTANCE USE AND 
DRIVING APTER SUBSTANCE USE AMONG LICENSED DRIVERS IN SOUTH CAROLINA, J. G. 
Jaegerl J. Fleming; G. W ,  kppenzeller, South Carolina Commission on Alcohol 
and Drug Abuse (1975) 

The purpose of thie research was to explore the incidence of drug use and 
driving by the population of South Carolina. The study was limited to li- 
censed drivers and efforts were concentrated on the 16-49 age group. Since 
81.6% of the population aged 16-49 were licensed drivers, the results were 
considered to be highly suggestive of the general population. 

Of the sample of 488 drivers 16-49 years, 60% had used psychoactive drugs 
during the previous year, and 39% had driven afterwards. The figures for 
alcohol were 72% and 52%, respectively. Over-the-counter, prescription, and 
illicit drugs were used with alcohol by 9-188 of the sample. A majority of 
these persons reported that they had driven afterwards. Drug usage patterns 
varied with age, type of drug, geographical location, and urban development. 
Projections to the licensed driver population of South Carolina were made, 
based on the collected data. Recommendations for remedial actions and 
further research were made. (HSRI) 

South Carolina Commission on Alcohol and Drug Abuse, Columbia, S. C.; Alcohol 
Safety Action Project--Columbia, S. C. 

Sponsored by South Carolina Plan Interagency Committee on Alcohol and Drug 
Abuse, Columbia, 5 .  C. 

UM-75-DO563 

MARIJUANA AND HUMAN PERFORMANCE, G. Salvendy; G. P. McCabe, Jr., Human 
Factors v17 n3 p229-35 (Jun 1975) 

The purpose of this study was to explore the impact of marijuana smoking on 
human manipulative and coordination skills important in industrial and occu- 
pational tasks. Four groups of ten subjects each cepresented different 
levels of marijuana involvement: naive (control), ex-smokers, habitual users 
(placebo, marijuana groups). Consistent patterns of inferior performance on 
two psychomotor tasks (one-hole and rotary pursuit tests) were found for the 
martjuana users. For habitual smokers, smoking marijuana immediately prior 
to performance of manipulative and coordination tasks decreased performance. 

The experiments indicate that the smoking of marijuana negatively affects 
both the acquisition and initial performance of manipulative and coordination 
skills. Furthermore, individuals who previously smoked marijuana are likely 
to perform less efficiently than those who have not smoked it. (HSRI) 

ALCOHOL AND OTHER DRUG USE AND ABUSE IN THE STATE OF MICHIGAN. SUMMARY RE- 
PORT, Office of Substance Abuse Services, Michigan Department of Public 
Health (Mar 1975) 

This epidemiological study was conducted by interviews in August 1974 of a 
representative sample of 2,539 persons, age 13 and over, selected in propor- 
tion to the population distribution across the State of Michigan. Prevalence 
estimates were based on self-reported usage of alcohol and other drugs. 
Other analyses were done to validate these data and to provide additional in- 
formation. 

The results of this study provide information describing the extent and 
nature of substance use and abuse in Michigan. The study focused on the 
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FEASIBILITY OF ESTABLISHING PRESUMPTIVE LIMITS FOR DRUGS, California Highway 
Patrol, Sacramento (Jan 1974) 

The purpose of this study has to determine the feasibility of establishing 
presumptive limits for drugs and to survey the "state of the art" in drug 
analysis. It was found that analytical resources were not adequate to meet 
the needs of a law requiring accurate and reliable quantitative and qualita- 
tlve analyses of drugs in body fluids. NO valid epidemiological studies for 
drugs other than alcohol wetre identified which showed that any drug had con- 
tributed disproportionately to accidents. The scarcity and inadequacy of 
drug-behavlor etudiee was noted. Barbiturates appeared to be the class of 
drugs for which presumptive limits could be established at the earliest time. 
( AAM) 

California Highway Patrol, Dept. of Justice, Dept. of Health, Sacramento, 
Calif, 

1974 122p 130refs 

Study resulted from California Assembly Concurrent Resolution 31. 

UM-74-DO567 

THE EFFECT OF CARBON MONOXIDE ON SEVERAL MEASURES OF VIGILANCE IN A SIMULATED 
DRIVING TASK, N. Rummo; K. Sarlanis, Journal of Safety Research v6 n3 p126-30 
(Sep 1974) 

This study investigated the effects of low levels of carbon monoxide (6 to 8% 
C O H ~ )  in seven volunteer subjects on several measures of vigilance. A two- 
hour car-following task was performed in an optical driving simulator. Sub- 
jects under CO were significantly slower in responding to lead car speed 
changes and non smokers made significantly fewer steering wheel corrections. 
There was no decrement under CO in responding to a dashboard warning light or 
in maintenance of lane position. The results indicate that low levels of CO 
produce performance decrements in a vigilance task. Further work is needed 
in the area of carbon monoxide effects on driving, and the investigation of 
the combined effect of CO and other agents (alcohol, drugs) on human perfor- 
mance may prove worthwhile. (1jSRI) 

CLINICAL AND EXPERIMENTAL COMPARISON OF DIAZEPAM, CHLORAZEPATE AND PLACEBO, I. 
Dureman; B. Norrman, Psychopharmacologia (Berlin) v40 n4 p279-84 (10 Mar 1975) 

A double-blind clinical evaluation of chlorazepate, diazepam, and placebo on 
a psychiatric outpatient group of somatically healthy university students was 
reported. Both drugs were significantly better than placebo and according to 
qlobal assessment chlorazepate was superior to diazepam. In patients' self- 
ratings, chlorazepate was also considered superior to diazepam in causing less 
drowsiness during the day time. 

Performance tests in simulated car driving by 42 healthy young adult volunteers 
did not demonstrate any significant difference as compared with placebo. 
Psychophysical effects, as indicated by signs of compensatory effort by the 
subjects, were more pronounced after diazepam than after chlorazepate medica- 
tion, however. 

Results were discussed with reference to EEG studies and the pharrnacokinetic 
properties of the drugs. Since chorazepate is immediately converted to nor- 
diazepam at normal pH of the stomach and by decarboxylating enzymes in human 
serum, there is only one active compound, nordiazepam, circulating after a 
single dose or during continuous medication. During continuous diazepam medi- 
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cation, diazepam and nordiazepam are found in approximately equal concentra- 
tions. Since the elimination rate is of the same order of magnitude for these 
drugs, the d~fference in clinical p r o f i l e  between chlorazepate and diazepam 
might be due to their dift.rent pharmacokinetic patterns. (JAM) 

PSYCHOTROPIC DRUGS AND IMPI~IRME:NT OF PSYCHOMOTOR FUNCTIONS, A. Penttill; H. 
Lehti; J. LBnnqvist, P9ychopharmacologia (Berlin) v43 nl p75-80 (23 Jul 1975) 

The report dealt with the effects of psychotropic drug thereapy on the opera- 
tion of psychomotor functions used in the clinical examination of suspected 
drunken drivers. A group of psychiatric mental patients using various types 
of medication and numbers of drugs was examined. In 71 of the 100 cases the 
mean degree of error in the clinical examination was higher, and, in several 
of these, markedly higher than the reference values obtained earlier from 
suspected drunken drlvers when the blood contained very small amounts of 
alcohol or none at all. 

The results indicated that application of the clinical examination method, 
whlch was originally developed For and related to the examination of alcohol 
cases, to subjects on psychotropes was adequate, and it was possible with 
such examination to obtain valuable medicolegal information on the impairment 
of physiological functions. The review of suspected drugged drivers examined 
in Helsinki in 1969-1972 also supported this view. (JAM) 

INTERACTION OF DRUGS WITH ALCOHOL ON HUMAN PSYCHOMOTOR SKILLS RELATED TO 
DRIVING: EFFECT OF SLEEP DEPRIVATION OR TWO WEEKS' TREATMENT WITH HYPNOTICS, 
I. Saario; M. Linnoila; M.  ski, Journal of Clinical Pharmacology v15 nl ptl 
p 5 2 - 9  (Jan 1975) 

The authors investigated the effects of two hypnotic agents on psychomotor 
skills in repetitive tests performed during long-term treatment. Twenty 
healthy volunteers were treated in a double-blind crossover study with 6-(4- 
methyl-1-piperaziny1)- morphanthridine ( P L P ) ,  nitrazepam, or placebo, adrnin- 
istered orally every evening for two weeks. On the 7th and 14th mornings 
subjects received either ethyl alcohol or placebo, and psychomotor skills 
were measured 30, 90, and 150 minutes after the drink. Subjects were also 
tested after sleep deprivation. The psychomotor tests lncluded choice reac- 
tion, two coordination tests, and an attention task. 

Alcohol and PLP alone impaired eye-hand coordination, and nitrazepam impaired 
attention. Either hypnotic enhanced the alcohol-induced impairment of skills. 
Nitrazepam in combination with alcohol was especially deleterious on these 
skills. One night's deprivation of sleep did not impair psychomotor perform- 
ance. The findings suggest consideration before using hypnotics when one 
has to get up early and carry out difficult psychomotor tasks such as driving. 
( AAM ) 

TRAFFIC ACCIDENT RATES AMONG FINNISH OUT-PATIENTS, M. Mdki; M. Linnoila, 
Accident Analysis and Prevention v8 nl p39-44 (Feb 1976) 

A questionnaire was administered to 765 rheumatoid arthritic, 715 tuberculous, 
and 1050 psychiatric outpatients concerning their use of alcohc? and drugs, 
driving habits, and traffic accldent involvement. The same questionnaire was 
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administered to 587 ~ 1 7 t r ~ ~ 1 8 .  The drlving populations of a11 groups wetc 
matched as to thelr age and living district, 

Comper~ng those with driver licenses, subject characteristics were found to 
be similar among the varlous groups. Driving petterns varied more consider- 
ably. Characteristics of prescribed drug use and alcohol consumption pat- 
terns also differed s~gnificantly between patient and control groups. The 
use of alcohol waa greateat In the control group. Of this group, 41% used 
some kind of medication. 

The main finding of the stpdy was that, as traffic exposure was controlled, 
 ondr drug-treated patients wtcre not involved in accidents more often than the 
nondrug-using control group. In the psychiatric outpatient group, drug use 
was linked with an irgpreased accident rate. Heavy use of alcohol was asso- 
ciated with increased traffic exposure in the study. In the control and 
rheumatoid arthritic groups, alcohol use was positively correlated with 
ac'cident involvement. The combined use of drugs and alcohol also tended to 
increase i,nvolvement in accidents. (JAM) 

SOME METHODOLOGICAL CONSIDERATIONS IN RESEARCH ON JOINT ACTION, J. A. 
Carpenter, in Clinical Pharmacology of Psychoactive Drugs, E. M. Sellers, 
e d , ,  Addiction Research Foundation of Ontario, p147-64 (1975) 

Drug interacti'ons were considered ill-defined and beyond characterization by 
such terms as synergism, antagonism, etc. The author discussed the inadequa- 
cies of existing models and attempted to develop unambiguous mathematical 
statements to describe the results of combining chemical substances, based on 
significant pharmacoloqical concepts. 

Simultaneous with model development, data on two drugs, alcohol and meproba- 
mate, were qathered in five experiments to establish the dose-response function 
for e w h  drug alone, and to study combinations in which meprobamate was adminis- 
teredlchronically and acutely. The data of the experiments did not provide an 
adequate test of the validity of the models, because the doses did not dis- 
criminate between the models that could fit the results of the drug combina- 
tion. The behavior in response to the doses of the two drugs in combination 
could not be characterized by the existing terminology. The individual and 
combined functions were too complicated. Blood,levels of meprobamate were 
found to be related to the presence of alcohol and the results suggest that 
the reverse may also be true. ( U M )  

Presented at the symposium "Cllnjcal Pharmacology and Toxicology of Psycho- 
active Drugs," held Oct. 22-24, 1973, at the Clinical Inst., Addiction Res. 
Foundation, Toronto. 

BLOOD LEVELS OF BENZODIAZEPINES: APPLICATIONS IN MEDICINE AND TOXICOLOGY, 
D. J. Greenblatt; R. R. Shader, in Clinical Pharmacology of Psychoactive 
Drugs, E. M. Sellers, ed., Addiction Research Foundation of Ontario, p87-104 
(1975) 

The pharmacology, pharmacokinetics, metabolism, and assay methods for eight 
benzodiazepines classified as antianxiety and hypnotic agents were reviewed. 
The toxicology of the drug class was also summarized. The paucity of infor- 
mation concerning benzodiazepine pharmacokinetics and the relation of their 
blood concentrations to clinical effects was attributed to the,difficult and 
expensive methodology necessary for blood analysis. 

It was considered doubtful that intrinsic neuropharmacological differences 
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hetween the benzodiazepines account for the anxiolytic-hypnotic distinction. 
The cumulative effects of chlordiazepoxide, diazepam, and nitrazepam were 
thought to deserve special attention. Long-acting drugs with active metabo- 
lites are unsr~itable as nighttime hypnotics, since central nervous system 
depression can pers~st well into the next day. (HSRI) 

Presented at the symposlun "Cl,~nical Pharmacology and Toxicology of Psycho- 
act~ve Druqs," held Oct. 22-24, 1373, at thr Clinlcal Inst., Addiction Res. 
Foundation, Toronto. 

UM-75-DO574 

FACTORS AFFECTING THE PliAltMACOKINETICS OF SOME PSYCHOACTIVE DRUGS, W. J. Jusko, 
in Clinical Pharmacology of Psychoactive Drugs, E. M. Sellers, ed., Addiction 
Research Foundation of Ontario, p55-72 (1975) 

In an overview of psychoactive drug pharmacokinetics, the author concluded 
that psychotherapeutic drugs have many common physicochemical and pharmaco- 
kinetic properties. Compounds classified as psychomotor stimulants and 
anorectic agents were exceptions. High lipid-solubility, extensive biotrans- 
formation, and lack of significant urinary excretion were common character- 
istics. These drugs were often bound appreciably to plasma proteins. 
Patients commonly exhibited a long half-life and large volume of distrubution 
of these agents and, related to the preceding factors, usually show a large 
degree of intrasubject variation in their distribution, metabolic clearance, 
and steady-state plasma drug levels. 

A physiological pharmacoklnetic model was used to simulate th? temporal 
behavior of a hypothetical drug with the general characteristics of a psycho- 
active agent. This model showed the role of factors such as rate of hepatic 
metabolism, liver blood flow, protein binding, body fat mass, and perfusion 
rates of various tissues in explaining some of the pharmacokinetic character- 
istics of psychotherapeutic drugs. (AAM! 

Presented at the sympos~~lrn " C l l n ~ c a L  Pharmacoloqy and Toxicology of Psycho- 
active Druqs," h ~ l d  O c t .  22-24, ! 9 7 3 ,  at the Cllnical Inst,, Addiction Res. 
Foundation, Toronto. 

UM-72-DO575 

EMERGENCY DRUG ANALYSIS, H. I?. Sine; M. J. McKenna; M. R. Law; M. H. Murray, 
Journal of Chromatographic Science v10 n5 p297-302 (May 1972) 

A drug scraenlnq procedure for a variety of drugs subject to abuse and acci- 
dental overdos~ was pre~ented. Preparation involved simple serum extraction 
and aqueous dilution techniques whlch were followed by a gas-liquid chroma- 
tographic analysis. The assay techniques were reproducible at a level of 
less than 8%; all extractable drugs were detected at concentrations of less 
than or equal to 0.1 mg/100 ml. 

Application of this method effectively established the presence of one or 
more drugs at serum levels greater than therapeutic in about 80% of suspected 
drug overdose cases. Therapeutic and toxic blood level data for considered 
drugs were tabulated. (JAM1 
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FACTORS INFLUENCING THE ItITERPRETATfON OF DRUG CONCENTRATION I N  ACUTE DRUG 
OVERDOSAGE, E .  M. S e l l e r e ,  i n  C l i n i c a l  Pharmacology of Psychoactive Drugs, 
E .  M. S e l l e r e ,  ed . ,  Addicfion keeedrch Foundation of Ontar io ,  p73-86  (19/5)  

While the  the rapeu t i c  e f f e c t i v e n r a s  of Borne drug c l a s s e s  has been improved by 
s t u d i e s  whlch have defined t h e l r  t h s r a p e u t i c a l l y  effective or  t o x i c  range of 
setum concentra t ion,  f o r  nlost psychoactive drugs t h i s  was not shown t o  be the  
case. Poorly designed,  ur~control led  c l i n i c a l  s t u d i e s  were c i t e d  as the  
reason.  Factors  con t r ibu t ing  t o  the  l a r g e  individual differences i n  the  
r e l a t i o n s h i p  between the  dosage of a  drug,  serum concentration and intensity 
of i t s  pharmacolog~cal  ac t ion  were then discussed.  

The author  o f fe red  gu ide l ines  f o r  determining serum concentra t ions  i n  acute  
drug overdose cases .  He concluded t h a t  the re  was s t i l l  need t o  f u r t h e r  
reduce the  morbidity and mor ta l i ty  due t o  acute  drug inges t ion ;  t o  develop 
c l i n i c a l l y  uaeful  measures of psychoactive drug e f f e c t s ;  t o  def ine  more exact-  
l y  the  r e l a t ~ o n  of concentra t ion and response i n  se r ious  overdose; t o  quanti-  
t a t e  the  ind iv idua l  variations of e l lminat ion r a t e s  of psychoactive drugs; 
t o  determine the  frequency and importance of mul t ip l e  drug inges t ion  and drug 
i n t e r a c t i o n s ;  and t o  study a l t e r n a t i v e  forms of therapy.  (AAM) 

Presented a t  t h e  symposium "Clinical Pharmacology and Toxicology of Psycho- 
a c t i v e  d rugs , "  held Oct. 2 2 - 2 4 ,  1973, a t  t he  C l i n i c a l  I n s t . ,  Addiction Res. 
Foundation, Toronto. 

ALCOHOL AND OTHER DRUGS RELATED TO Y O U N G  DRIVERS' TRAFFIC ACCIDENT INVOLVE- 
MENT, P. C .  Whitehead; R .  G .  Ferrence,  Journal  of Safe ty  Research v8 n2 
p65-72 (Jun 1976) 

Studies  a r e  c i t e d  which ind ica te  more young people a r e  d r iv ing  under the  
inf luence  of alcohol and 'rugs. Rising c o l l i s i o n  r a t e s ,  e s p e c i a l l y  i n  
conjunction with lowered dr inking age,  o f f e r  evidence of the  problem's ex- 
t e n t .  The paper examined p a t t e r n s  of d r iv ing ,  dr inking,  and drug-taking 
among young people and assessed hypotheses l ink ing  these  behaviors t o  co l -  
l i s i o n  involvement. The impl ica t ions  f o r  s o c i a l  pol icy  of cu r ren t  knowl- 
edge about thpse problems were discussed i n  terms of approaches t h a t  s t r e s s  
primary prevention.  S p e c i f i c  recommendations were o f fe red  f o r  l e g a l  changes 
t o  reduce the  incidence of alcohol-  and drug-re la ted  damage among young 
people. ( J A M )  

DRUG INTERACTION ON PSYCHOMOTOR SKILLS RELATED TO DRIVING: HYPNOTICS AND 
ALCOHOL, M .  L innoi la ,  Annales Medicinae Experimentalis. e t  Bioloqiae Fenniaa 
v51 n3 p118-24 (1973) 

The e f f e c t s  of nitrazepam, diazepam, ethinamate,  and hromvaletone administered 
t h e  previous evening were s tud ied  the  next morning on 260 volunteer  s tuden t s  
and policemen. Psychomotor s k i l l s  were measured by a  choice r eac t ion  t e s t ,  
two coordinat ion t e s t s ,  and an a t t e n t i o n  t e s t .  In  add i t ion ,  t h e i r  i n t e r a c -  
t i on  with a lcohol  was t e s t e d .  

Nitrazepam lmpaired the  psychomotor performance of mlddle-aged sub jec t s .  
Diazepam alone showed minimal e f f e c t s  but  in t e rac ted  w j t h  a lcohol  i n  a  d i f -  
f e r e n t  way from nitrazepam. Ethinamate s l i g h t l y  improved coordinat ive  s k i l l s  
but  impaired a t t e n t i o n .  I t s  i n t e r a c t i o n  with a lcohol  was very mild.  Bromva- 
l e tone  alone showed minimal e f f e c t s  on psychomotor performance bu t  a  s t rong  
i n t e r a c t i o n  with a l coho l .  
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Since all the hypnotics etudied interacted with alcohol taken the next morn- 
ing, it was concluded that any of t h e ~ e  combinations was deleterious to 
driving. (JAM) 

RAUSCHMITTELGENUSS UND LEISTUNGSF~HIGKEIT (THE USE OF INTOXICANTS AND PERFOR- 
MANCE), Y .  G. Gostomzyk; P. Parade: M. Gewecke, Zeitschrift fur Rechtsmedizin 
v73 n2 p131-36 (1973) 

Physiological and psychophysical tests were performed on habitual smokers of 
hashish. In different psiychophysical tests of skills related to driving, 
hashish did not cause a ciignificant delay of the responses but rather an 
increase of errors. The experience of intoxication and its intensity was 
found to depend strikingly on "set and setting." A high degree of compensa- 
tion for the effects of hashish was observed when functional performance was 
required. 

Factors of respiration and circulation were measured during rest and physical 
exercise under control and drug conditions. Pulse rate increased but blood 
pressure and oxygen consumption remained unchanged. Changes in respiration 
under the influence of hashish seemed to play a major role in the developing 
experience of intoxication. It was suggested that the regulation of hashish 
intoxication could be explained by the correction of respiratory acidosis 
under voluntary hyperventilation. (JAM) 

1973 13refs [German J 

English summary on p131. 
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EFFECT OF TREATMENT WITH DIAZEPAM OR LITHIUM AND ALCOHOL ON PSYCHOMOTOR 
SKILLS RELATED TO DRIVING, M. Llnnoila; I. Saario; M. Mski, European Journal 
of Clinical. Pharmacology v7 n5 p 3 3 7 - 4 2  (Aug 1974) 

The effects of diazepam (5 mg t.i.d.1 or lithium administered for two weeks 
on psychomotor skills was examined in 20 healthy male volunteers. The drugs 
were administered either with alcohol (0.5 g/kgl or a placebo. Psychomotor 
skills were measured by a choice reaction test, two coordination tests and an 
attention test. Serum drug concentrations and blood alcohol levels were also 
measured. 

Alcohol impaired all the psychomotor factors tested. Diazepam improved the 
choice reaction test performance and slightly enhanced eye-hand coordination. 
Lithium impaired the choice reaction performance. Alcohol and diazepam 
potentiated each other's harmful effects, while lithium tended to antagonize 
the effects of alcohol, except on coordination. The combination of alcohol 
in the dose administered and lithium was considered potentially dangerous in 
motor vehicle drivers. Alcohol and diazepam together also had a very dele- 
terious effect on psychomotor skills related to driving. (JA) 

UNDER THE INFLUENCE, E. W. Fine; P. Scoles; M. Mulligan, Public Health 
Reports v90 n5 p424-9 (Sep/Oct 1975) 

The objective of this study was to investigate the incidence and severity of 
alcohol and drug use and abuse in a population of persons arrested in the 
City of Philadelphia for the first time for driving while intoxicated (DWI). 
The authors emphasized the pressing need for a collaborative effort by all 
concerned agencies and the criminal justice system in developing alternative 
mechanisms for managing the problems of DWI offenders. Cooperation in this 
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case led to a fruitful dialogue from which emerged increased awareness and 
understanding of the complexity of the problem. Essential in this process 
was a recognition of the need for a treatment component, and a relaxing of 
the traditional antagonism between treatment and punishment advocates. 

Characteristics and drinking practices of those persons participating in the 
study were presented. The necessity of introducinq compulsion and close 
supervision into a treatment program was recognized, as well as the require- 
ment for individualized design dccording to a person's needs. The results 
of the study were discussed and related to the apparent failure of the cri- 
minal justice system to deal effrctively with the problem of drinking and 
driving. (HSRI) 

TOXICOLOGICAL FINDINGS TN VICTIMS 01.' I'TUUMATIC DEATHS, M. L. Bastos; L. 
Galante, Journal of Forensic Scl t!l_ccs v21 nl p176-86 (Jan 1976) 

Presented were the toxicolocjicnl f'indjnqs from 6037 analyses of viscera ob- 
tained from victims dying under cstablisiied or suspected violent circum- 
stances in,New York City d u r i n g  il two year period, 1073-1974. The relative 
incidence of carbon monoxide, (?thy1 alcohol, narcotics, tiypnotics, analgesics, 
and tranyuillizers-antideprcssants in deaths under a variety of traumatic 
circumstances w a s  given, R S  Were t:issuc concentrat..ions of drugs found in the 
victims. 

Ethanol alone and in com1,inatiorl wi.tll other drugs was present in 42.3% and 
19.5% o f  driver and pedestrian victims, respectively, of vehicular accidents 
in the year 1974. New York City nlld Detroit data are comparatively analyzed 
for victims of homocide and t.hc incid~nce of drugs. Tissue concentrations of 
drugs found in vicr i.ms u f  t.rr11.1matjc tlcntll were also presented. Drugs found 
in riorlrial thcr'rprut,ic level.:; inclutlnd diphenylhydantoin, diazepam, meperidinel 
ant1 slow-scti nq bartri turatcs. A~nitriptyline, chlorpromazine, propoxyphene, 
::her\ -acting I)art~itor~ltes, ancl mc?thadone were present in higher concentra- 
1,. ions. (AAM) 

VARIIIIJANA AND IIEALTII. FZFTtI ANNllAI, RFI'ORT TO CONGRESS FROM THE SECRETARY OF 
lII:AL,'I'It, EDUCATION, AND WELFARE. 1975, Natlonal Institute on Drug Abuse, 
Wiishinc~tr)n, I). C .  : 1 1 .  S .  (;overn(:rncrit Printing Office, 1976 

'i'h I :; vri l i ~ m t ?  rc>l~resc!r~ t:; t-./I(: E i f t-h i n a ser ies  of annual reports to Congress 
concarrtirirj rni~rihuar~i~. The rcport was 1.ssued as a general overview accompan- 
ied by ninc tc:chnical chapters which discuss research findings in the follow- 
ing areas: epidemiology of marihuana use, merihuana chemistry and metabolism, 
pharmacoloyy, toxicoloqy, and behavioral effects in animals and man. The 
purpose of the report was t.o provide a broader perspective than in past years 
for both the gencral reader and research specialists. 

Evidence had been obtained that cannabis use had significantly increased 
among Americans during the last two years. Cannabinoid chemistry was in- 
creasir~gly appreciated as complex. Reliable and sensitive methods were still 
required for the detection and analysis of marihuana constituents in clinical 
areas and for roadside use. Some potentially useful methods were currently 
under development and testing. The effects of marihuana in man were discuss- 
ed in terms of acute effects and the longer range consequences of regular 
or chronic use. The therapeutic aspects of marihuana, both historical and 
current, were reviewed. (HSRI ) 
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VOLATILE SOLVENT ADDICTION AND TRAFFIC SAFETY, M .  Bauer; J. MolChn, Activitas 
Nervosa Superior (ilraha) v i 6  n3 11178-9 (1974) 

The inhalation of volatile solvents and their dellaterious effects on the cen- 
tral nervous system were discussed. The relevant symptomology of solvent 
intoxication for traffic safety was presented, and included emotional and 
perceptual disturbances, alterations of consciousness, and behavioral toxi- 
city. The metabolism and detection of toluene and trichloroethylene were 
briefly treated. The inhalation of volatile solvents is clearly detrimental 
to driving performance; reliable and rapid analytic methods are available to 
assess their presence in body fluids or the expired air. (HSRI) 

BEITRAG ZUM NACHWEIS DER KOMBINIERTEN EINNAHME VON ALKOHOL UND ARZNEIMITTELN 
(DETERMINATION OF COMBINED INGESTION OF ALCOHOL AND DRUGS), M. R. Mailer; K. 
H. Witzmann; D. Tausch, Beitrage zur Gerichtliche Medizin v31 p259-66 (1973) 

By means of a new analytical procedure, the assertions made by drivers con- 
cerning the use of drugs were checked using the test blood remaining after 
the determination of blood alcohol concentrations. Extraction of blood by 
means of one-way extraction columns and the fully automatic gas chromato- 
graphic injections were followed by separation on one of several different 
columns and detection with a nitrogen-sensitive flame-ionization detector. 
It was found that in 108 of the cases, the drugs declared could be qualita- 
tively and quantitatively specified. The procedure offered the possibility 
of detecting drugs at therapeutic levels, and required much less time than 
traditional analyses. (JAM) 

1973 7ref s [German] 
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CIIARACTERISTICS OF HEAVY USERS OF OUTPATIENT PRESCRIPTION DRUGS, S. V. Lech; 
G. D. Friedman; H. K. Ury, Clinical Toxicology v8 n6 p599-610 (Dec 1975) 

Users of prescription drugs, both heavy ( 8  or more different drugs) and 
l i ~ h t  (1. or 2 different druqs) in a three month period, were identified us- 
lng computer-stvred pharmacy data, anti cornpored for medical and social char- 
acteristics. Drug dispensing data, collected by a drug reaction monitoring 
system in the Kaiser-Permanente Mndical Center in San Francisco, was used to 
describe the drug usage patterns In outpatients. 

Compared with 99 light users, 158 heavy users were more likely to be older, 
female, and white; and to have blue collar occupations, if male, or to be 
housewives, lf female. Heavy drug use was associated with greater use of 
other medical care and was usually a persistent characteristic. Prepayment 
for drug prescriptions was not associated with heavy use; only a small per- 
centage of patients had histories of frank drug abuse. Among heavy users 
were found some severely ill inclivlduals, and some with emotional problems 
that. appeared to contribute to syn~ptoms and requests for drugs. In a 21- 
month period, adverse drug reactions were experienced by 28% of heavy users 
as compared with 8% of light users. The type of drc3 most often prcscribed 
to heavy aruq users were sedative-hypnotic agents. (AAM) 

1975 1 Oref s 
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THE INFLUENCE OF AMOBARBITAL (AMYLOBARBITONE) AND METHAMPHETAMINE ON THE 
FOCUS OF ATTENTTON, E. Calladay, 111, Journal of Mental Science v105 n439 
p382-92 (Apr 1959) 

A combination of the Stroop color-word interference test and Witkin's colored 
Embedded Figures testwas used to assess the influence of drugs on the focus 
of attention, In this study methamphetamine was found to narrow attention 
and amobarbital was found to broaden attention. 

A theoretical basis for expecting a correlation between measures of narrowed 
attention and the Maudsley Inventory measure of introversion was presented. 
The data, however, failed to bear out such a supposition since the observed 
correlations between measures of narrowed attention and introversion were 
significantly negative. The significance of the results, as well as certain 
reservations, were discussed. (HSRI) 

THE EFFECT OF BENZQUINPJYIDE, IN COMPARISON WITH CHLORDIAZEPOXIDE AND PLACEBO, 
ON PERFORMANCE IN SOME PSYCHOLOGICAL TESTS, G. Holmberg; U. William-Olsson, 
Psychopharmacologia v4 p402-17 (1963) - 

Benzquinamide (200 mg, "Quantril") was compared with chlordiazepoxide (60 mg, 
"Librium") and placebo in a double-blind acute experiment. A battery of 
psychological tests were administered to 20 young, healthy women before and 
one and two hours after ingestion. Tests included auditory span, coordinatgr 
test, cancellation test, flicker fusion frequency, mental arithmetic, and 
standing steadiness. Verbalizations of the subjects' experience were collec- 
ted immediately following the experinent and the next day. 

Among the results, both drugs depressed the flicker fusion frequency, while 
benzquinamide exerted more of a depressant effect than chlordiazepoxide in 
other tests. In a direct comparison between the two active drugs, the out- 
come was in favor of chlordiazepoxide on all significant points. Chlordia- 
zepoxide did not impair psychological performance to any great extent when 
:jlven in a single dose. In several subjects, euphoria and a long-lasting 
tendency to fall asleep were observed. (HSRI) 

CHLORDIAZEPOXIDE, DIPIPERON AND AMOBARBITAL. DOSE EFFECT STUDIES ON HUMAN 
BEINGS, C.-M. Idestrbm; 8. Cadenius, Psychopharmacologia v4 p235-46 (1963) 

The effects of amobarbital, chlordiazepoxide, and dipiperon on 21 healthy 
subjects were studied with a double-blind technique and experimental-psycho- 
logical tests. Those tests employed were a choice reaction-time test, 
tapping-speed, flicker fusion (CFF), hand-coordination, standing steadiness, 
counting and discriminating tones (level of 'attention test). Dose-response 
results for each of the drugs were presented. 

The experiments showed that the administration of chlordiazepoxide and 
dipiperon causes an impairment of certain ps~chological functions, and that 
the effects are in direct relation to dose. Psychomotor functions were less 
sensitive than perceptive functions to the effects of chlordiazepoxide and 
dipiperon. The functions in most tests were impaired by 150 my of amobar- 
bital, but improved by 300 mg, and definitely impaired by 450 mg; this was 
paralleled by the results of the CFF test. The significance of the latter 
results was discussed in terms of the addiction liability of psychopharmaca. 
(11SRI) 
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THE EFFECTS OF METHAMPHETAMINE AND PENTOBARBITAL ON TWO MEASURES OF ATTEN- 
TION, G. C. Quarton; G. A. Palland, Peychopharmacologia v3 p66-71 (1962) 

The effects of methamphetamine (15 mg/l50 Ih, i.~.), pentobarbital (100 
mg/150 lb, l.v.1, and place30 on two measurea of attention were studied in 
36 male student volunteers. Each sublect served as his own control and was 
tested under each treatment. The resrllts suggested that barbiturate does 
interfere with the capacity of the human subject to attend maximally as 
measured by the runnlng digit sllan testr but the effects of methamphetamine 
on this function and the efEectr of both drugs on the focus of attention 
(modifted Stroop test) could not be demonstrated by the methods employed. 
Further experimental work w,3s considered necessary to determine the effects 
of drugs on the different p(3rameters of attention. (AAM) 

THE EFFECTS OF DIAZEPAM OR DIPHENHYDRAMINE ON HEALTHY HUMAN SUBJECTS, A. 
JHZtel3; P. ~znnist8; H. Paatero: J. Tuomisto, Psychopharmacologia (3erlin) 
v21 n3 p202-11 ( S e p  1971) 

The immediate effects on the mood and some mental and physical functions of 
a single oral dose of diazepam (10 mg) and diphenhydramine (50 mg) compared 
with placebo were studied in healthy human subjects. The subjects, 270 
students, were divided into three similar groups. The mood was tested by 
the Nowlis adjective! checklist: the digit symbol test and number series were 
used to test mental condition. 

Diazepam decreased activity both in men and women and sociability in women. 
It increased euphoria in men and depressivity and withdrawing in women. It 
impaired the results in the digit symbol test and the ability to repeat the 
number series in both men ar~d women. Diphenhydramine also decreased activi- 
ty in men and women. It caused some euphoria in men. It had a slighter 
depressing effect on mental function than diazepam. (JAM) 

PERSISTENT BEHAVIOURAL AND ELECTROENCEPHALOGRAPHIC CHANGES AFTER SINGLE 
DOSES OF NITRAZEPAM AND AMYLOBARBITONE SODIUM, A. Malpas: A. J. Rowan; C. 
C. R. B. Joyce; D. F. Scott, British Medical Journal v2 n5712 p762-4 (27 Jun 
1970) 

In a double-blind cross-over trial the effects of nitrazepam (5 and 10 mg), 
amylobarbitone sodium (100 and 200 mg), and placebo were compared in normal 
healthy young people. Though they reported a good night's sleep and adjudged 
themselves to be alert after all four drug treatments, behavioral tests (card 
sorting) showed their performance to be significantly impaired 13 hours after 
treatment with nitrazepam or amylobarbitone. EEG records showed more drowsi- 
ness and light sleep 18 hours after treatment with nitrazepam than with 
amylobarbitone or placebo. ECG fast activity was more plentiful after drugs 
in either dosaqe than with placebo. (JAM) 

THE TRIAL PRODUCTION OF A KINETIC VISION TESTER (TYPE AS-4A) AND ITS APPLICA- 
TION, A. Suzumura, Annual Report of the Research Institute of Environmental 
Medicine, Nagoya university v16 p77-88 (1968) 

The development of an improved apparatus designed to assess "kinetic visual 
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acuity" (KVA), the ability to see an object approachinq from ahead, lgas 
reported. The newer y d e l  was tested for it8 suitabi?ity as an instrument 
to measure visual aptitude, In addition, KVA as a driver-related function 
was investigated. 

Profesafonal drivers (153 highway patrol officere) were found to have higher 
value@ for bath "static vlsual aculty" (SVA), the basic ability to see, and 
KVA than a grcup of 540 nonprofessional male motorists aged 14 tQ 65, selected 
by a nondiscriminative sampling survey. Using a criterion based on SVA and 
KVA values and their difference, two subgroups were formed of the professional 
drlvers, and their accident; records were compared. Accldent frequency was 
very much less in that grorip havlng the better visual aptitude rating. 
Eventual reduction in acclclent frequency was associated with improvement of 
eye conditions and correctron of functional abnormalities which affected KVA 
but not SVA. A procedure for testlng subjects was outlined, and criteria for 
licensing drivers were suggested. (HSRI) 

PERSONALITY DIFFERENCES AND CONTINUED MEPROBAMATE AND PROCLORPERAZINE AD- 
MINISTRATION, E. L. Kelly; J. G. Miller; D. G. Marquis; R. W. Gerard; L. 
Uhr, A .  M. A .  Archives of Neurology and Psychiatry v80 p241-6 (Aug 1958) 

Individual personality differences among 51 normal subjects related to 
behavioral effects from continued administration of meprobamate or proclor- 
perazine were investigated. Fifty-one behavioral scores were obtained for 
all subjects, and a representative group of forty of these scores was selec- 
ted for the analysis presented in this paper. Twenty of the 69 personality 
scores obtained through objective personality tests were selected on the 
basis of a factor-analytic study. 

The study demonstrated no adverse effects of continued administration of 
double the standard.dose of meprobamate on driving skills, perception, or 
any of a wide range of objectively measured behaviors either for normal 
subjects as a whole or for such subjects characterized by any of personality 
variables studied. Similar results were obtained with proclorperazine. (HSRI) 

A CONTROLLED CLINICAL STUDY OF CHLORDIAZEPOXIDE, A. 2 .  Schwartzberg; R. W. 
Van de Castle, American Journal of Psychiatry v117 p922-3 TApr 1961) 

A controlled clinical study of chlordiazepoxide ("Librium") was reported. 
Twenty-one patients with a diagnosis of psychoneurosis or personality dis- 
order with significant anxiety and tension 5ornponents were divided into 
three carefully matched groups. Each patient served as his own control. 
Chlordiazepoxide (10 mg), meprobamate (400 mq) and placebo were taken for 
two weeks, t.i.d. Tests were administered btfore the start of the medica- 
tion schedule and re-administered at two week intervals to measure anxiety 
parameters. 

It was found that 79% of patients reported improvement while receiving 
placebo, 89% with meprobamate, and 74% with Librium. It was considered 
possible that changes in anxiety indices might have occurred as a simple 
function of participating in a drug study. The need for control groups in 
drug studies was emphasized. (HSRI) 



Abstract Index 

THE EFFECTS OF PSYCHOTROPIC DRUGS UPON DRIVING-RELATED SKILLS, A .  B. Clayton, 
Human Factors vl8 n3 8241-52 (Jun 1976) 

The uae of psychotropic drugo by drivers wee considered to be on the increase 
although little accurate epidemiological data wae available, To determine 
the effects of such drugs upon driving skills, reliance had to be placed upon 
laboratory investigations. This paper reviewed the results of studies of the 
effects of barbiturate and non-barbiturate hypnotics, tranquilizers, and 
antidepressants upon sensory functions and perceptual skills, cognitive 
skills, and motor skills. The relationship between such skills and actual 
driving performance, and some possible mechanisms whereby psychotropic drugs 
might contribute to the causation of accidents, were discussed. In view of 
the wide variety of drugs, dose levels and test situations used, few definite 
conclusions could be drawn regarding the effects of psychotropic drugs upon 
driving-related skills. (JA) 

THE PRESCRIBING OF PSYCHOTROPIC DRUGS IN GENERAL PRACTICE, P. A. Parish, 
The Journal of the Royal College of General Practitioners v21 n92 Supplement 
No. 4 (Nov 1971) 

The author examined national prescribing trends of psychotropic drugs and 
discussed the annual lncrease with particular reference to four drugs which 
contributed to the increase. Psychotropic drug prescribing patterns and 
habits of a group of general practitioners was analyzed. Influences which 
affect prescribing in general practice were delineated. An overview of the 
facts and opinions contained within the first three sections of the report 
developed further ideas about sales promotion and the role of education, 
especially in the areas of psychiatry and therapeutics. The report concluded 
by asking pertinent questions about prescribing in general practice and 
stressed the need for any future research to include sociological studies. 
(HSRI) 

THE INFLUENCE OF SEX AND PERSONALITY FACTORS UPON THE EFFECTS OF TRANQUIL- 
LIZERS ON DRIVING PERFORMANCE, A. B. Clayton; T. A .  Betts; P. G. Harvey, in 

This paper described analysis of experimental data in an attempt to assess 
the influence of sex, certain personality factors and four psychotropic drugs 
on two actual driving tasks. In a double-blind cross-over design, four 
groups of twenty subjects, mainly student volunteers, were tested on two 
separate occasions after having taken flve doses of an active drug or placebo 
in 36 hours. Chlordiazepoxide (10 mg), amylobarbitone (30 mg), trifluopera- 
zine ( 2  mg), and haloperidol (0.5 mg) were used in the study. 

A weaving task and a gap estimation task were performed in an off-highway 
situation using a small saloon car with a manual gearbox. The results 
clearly demonstrated that interactions did occur between the drug used, the 
skill measured, and the sex and personality of the drivers. The results 
were discussed in light of previous work and proposed models. (HSRI) 

Dept. of Transportation and Environmental Planning, Univ, of Birmingham, 
Edgbaston, Birmingham 15, Enqland. 

Presented at the 6th International Conference on Alcohol, Drugs and Traffic 
Safety, 8-13 September 1974, Toronto, Canada. 
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BEHAVIORAL EFFECTS OF CHRONI,2 ADMINISTRATION OF PSYCHOACTIVE DRUGS TO ANXIOUS 
PATIENTS, L. Uhr; J. C. Pollsrd: J. G. Miller, Psychgpharmacologia vl p150-68 
(1959) 

Experiments were performed to investigate chronic drug effects on a sample of 
patients psychiatrically diagnosed as anxiety neurotics. The effects of 
chronic administration of meprobamate (1600 mg), an over-the-counter bromide 
mixture (Tranquil), and placebo were examined in a counterbalanced partially 
blind design. Thirty-two subjects, including 23 anxious patients, employed as 
their own controls, were given behavioral tests, psychiatric interviews, and 
ratings after each of three twenty-one day periods. Among the behavioral 
evaluations were a driver test, vision tests, attention span, and muscular 
pereistancc. 

Both meprobamate and Tranquil slowed reaction times in simulated driving at 
high speeds accompanied by decreased accuracy. Both compounds produced 
significant peychological reactions. While patients' self-ratinqs did not 
differentiate betweeen the compounds, ratings by observers indicated decreesed 
anxiety under meprobamate and decreased symptoms under both treatments. (HSRI) 

THE EFFECTS OF CERTAIN TRANQUILIZERS AND ALCOHOL UPON KINETIC VISUAL ACUITY. 
A. 8 ,  Clayton; G. M. ~ a c k a ~ j  T. A. Betts, in Proceedings of Sixteenth confer- 
ence of the American Association for Automotive Medicine, New York: Society 
of Automotive Engineers, Inc., 1973, p199-215 

This paper concerns the effects of four commonly prescribed tranquilizers 
(trifluoperazine, chlordiazepoxide, haloperidol, amylobarbitone sodium) and 
small amounts of alcohol on kinetic visual acuity (KVA)--the ability to 
perceive a moving object travelling towards the eye at a constant speed in a 
fully-randomized double-blind procedure; a fifth group received double- 
placebo treatment. Within each treatment, the subjects were also tested with 
and without alcohol (0.5 g/kg b. wt.). Five doses of drug were administered 
over two days before testing. 

Amylobarbitone (30 mg/dose) and chlordiazepoxide (10 mg/dose) produced some 
improvement in KVA values, Trifluoperazine (2 mg/dose) produced significant 
impairment in KVA values for male subjects and for female subjects under 
alcohol. Haloperidol produced different effects: improvement in male sub- 
jects but significant deterioration in female KVA values. Alcohol did not 
produce a significant overall effect upon KVA. If significant changes in 
XVA values occur in the real driving situation then a potential danger may 
exist. It is suggested that physicians should warn patients of the possible 
danger in driving during the early stages of treatment. (AAM) 

INCIDENCE OF DRUGS AND ALCOHOL IN FATALLY INJURED MOTOR VEHICLE DRIVERS, J. C. 
Garriott; V. J. M. DiMaio; R. E. Zumwalt: C. S. Petty, Journal of Forensic 
Sciences v22 n2 p383-9 (Apr 1377) 

Analyses of blood samples obtained in connection with motor vehicle accident 
fatalities were reported and used to determine drug usage at the time of 
death. Of the drivers, 70% were positive for alcohol or drugs. Ethyl alcohol 
alone was detected in 52%; drugs in 9 % ,  and both drugs and alcohol in another 
9%. Seventy-six percent of the drivers determined to be at-fault in their 
respective accidents had alcohol or drugs compared to 41% for mt-at-fault 
drivers. The minor tranquillizer diazepam accounted for over half of all 
positive drug findings. 
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'The results Indicated that psyc.hoactiv~ drugs arc a sl~jniflcant contributory 
factor to motor v ~ h i c l e  ac : iden t s ,  When found alone, the druq concentrations 
suggested abuse! whan four11 a l o n g  with alcahal, the major~ty of drivers had 
therapeutic l eve le  Of drug3 ,  (AAM) 

EFFECT OF TWO WEEKS' TRF'ATMFNT WIT'II CHLORDIAZEPOXIDE OR FLUPENTHIXOLE, ALOFIE 
OR IN COMBINATION WfTtI ALCDHOL, ON PSYCHOMOTOR SKILLS RELATED T3 DRIVING, M. 
1,innolla; I. Saarlo; J. Olkonlemi; R. Liljequist: J. J. Himberg; M. Maki, 
Arzneimittal-Forschux v25 n7 p1088-92 (Jul 1975) 

T h o  ~ffects of two weeks' treatment with chlordiazeooxide (10 mg, t.i.d.1 or 
flupenthixole (0,5 mg, t.i.d.) on human performance related to driving was 
examined on 20 healthy male students. The tests used were a choice reaction, 
two coordination tcsts, and 3n attention test having correlation with traffic 
behavior. 

Neither chlordiazepoxide nor flupenthixole impaired psychomotor performance on 
the 7th or 14th days of the experiment. The combination of either drug with 
0.5 q/kg of alcohol impaired coordination and attention to an extent which can 
be considered danyerou:; for traffic and occupational life. Their interaction 
with alcohol was less than that of diazepam. The combination of chlordiaze- 
poxide with a1,cohol tcnded to increase the anxiety of normal subjects. (AAM) 

COMPARATIVE EFFECT I Y  I IUMAN SUBJECTS OF CHLORDIAZEPOXIDE, DIAZGPAM, AND 
PLACEBO ON MENTAL AND PliYSICAL I'f:RFORMANCE, F. W. Iluqhes; R. B. Forney; A .  B. 
Richards, Clinical Pharmacology and Therapeutics v6 n2 p139-45 (Mar-Apr 1965) 

Two benzodiazeplne .tranquilizers, chlordiazepoxide (15 mg/day) and diazepam 
(6 mg/day), were studled for their effects on mental and motor performance 
with and without small amounts of ethanol (0.66 ml/kg b. wt.). Eighteen paid 
volunteer students ( 6  femal,e, 12 male), aged 20-31 years, were tested on six 
occasicns under the following conditions: placebo drug plus placebo alcohol; 
(2) drug plus placebo alcohol; ( 2 )  drug plus alcohol; placebo drug plus 
alcohol. The drugs were admin~stered in three daily doses for 2 days prior 
to testing and at breakfast on the day of the test. Treatments were random- 
ized with 48 hour intervals between schedules. 

Attentive motor performance was measured wlth a pursuit meter developed by 
the authors. Ethanol was the only drug used alone that impaired motor per- 
formance. Overall drug-alcohol interaction was not significant with diazepam 
or chlordlazepoxide. However, in one test pattern, a synergistic effect of 
diazepam with alcohol was observed. Mental performance was measured with a 
d e l a y e d  auditory feedback systern. The subjects had nine verbal or arithmetic 
tests on six different occasions on a 6 X 6 rancorn plan. By thls procedure 
only alcohol effected a decrease in performance scores. No appreciable 
additive effect of chlordiazepoxide or diazepam wlth alcohol was evident. 
(JAM) 

STMSSENVERKEHR, TRANQUILIZER UND ALKOHOL (ROAD TRAFFIC, TRANQUILLIZERS, AND 
ALCOHOL), P. Kielholz; L. Goldberg; J. Im Obersteg; W. Poeldinger; A .  
Ramseyer; P. Schmid, Deutsche Medizinische Wochenschrift v92 n35 p1525-31 
(1 Sep 1967) 

The impairment of driving ability by the tranquillizers chlordiazepoxide and 
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meprobamate was examined b ~ k h  In respect to dlrect effects and thelr possible 
interaction with alcohol. Under double-blind conditions, subjects selectee 
from the Basle police corps were o x a m ~ n r d  after receiv~ng plactha, meprobamate 
(400 mg), or chlordiazepoxide (10 mqi, with and without a1caha1, A serles of 
drivlng teets were admini~tered on a 6pecla l  teat site; at the same time, 
blood alcohol levell, drug concentratiohe in the blood, and subjective self- 
ratlnga were determined according to a f i x e d  experimental deslgn. 

The statistical evaluation of the rcsuits of 120 subjects showed no direct 
cEfects of the psychoactive aqcnts, nor were any drug interactions with 
alcohol indicated. On the other hand, the authors stated that the impairment 
of driver ability with a higher statistical significance could be shown in 
these experiments with a blood alcohol concentration of 0.8%. (HSRI) 

(German] 

UM-76-DO605 

MINOR OUTPATIENT ANAESTHESIA AND DRIVING, K. Korttlla, in "Alcohol, Drugs 
and Driving," M. Mattlla, ed., Modern Problems 111 P11armacopsychiatr~~ vll, 
Basel (Switzerland): S. Karqer AG, 1976, p91-8 

Increasing uae of outpatient anesthesia and sedatlon raises concern about 
possible impairment of patients' psychomotor skil1.s following treatment. 
This review presents data concerning the effects of drugs used as premedica- 
tion and as anesthetics on psychomotor skills related to driving. Techniques 
used to asscst, recovery from anesthesia at various stages are outlined and 
briefly described. Driving skills were evaluated tising a psychomotor test 
battery. 

Analgesic drugs (phenylbutazone, and indomethacin, but not aspirin), and 
certain premeditations (including atropine, ddazepam, and pethidine) impaired 
performance. Local anesthetics not coadministered with adrenaline also 
impaired performance. Longer lasting residual effects were observed following 
psychotro! ic drugs such as diazepam, flunitrazepam, and droperidol. Intra- 
venous ant1 inhalation anest-hetic agents also produced significant residual 
effects on driving-related skills. A table with 24 different treatments 
was included whlch listed minimum times recommended for hospital stay and 
lengtf! of time patients shou1.d be advised against driving. (HSRI) 

Conference: International Conqress of Pharmacology on Alcohol, Drugs, and 
Drivlng, 6th, 26-27 Jul 1975, Melslnki, Finland. 

UM-75-DO606 

ROAI) USER BEHAVIOUR AND TRAFFIC SAFETY: TOWARD A RATTONAL STRATEGY OF 
ACCIDENT PREVENTION, G. J .  S.  Wilde, Fir, sented at the Annual Convention of the 
Dutch Road Safety League, Amsterdam, Oi, Apr 1975) 

Tolerance for risk as a factor in the causation of accidents was emphasized in 
the development of a comprehensive model from existing theories of driver 
behavior. Theories and empirical findings were categorized. Social inter- 
action with other drivers while on the road was given special attention and 
was illustrated by a number of experiments. 

The proposed model viewed the causation of accidents as a homeostatically 
controlled process. Equilibrium was seen as a balance of perceived and 
tolerated risk. Driving skills as a function of these variables were dis- 
cussed. The relation of countermeasures to the level of perceived risk was 
discussed. (HSRI) 

Queen's Univ., Kingston, Ont. K71, 3N6 Canada. 

Presented at the Annual Convention of the Dutch Road Safety League in the 
RAI Conference Centre, Amsterdam, 26 Apr 1975. 



S'rl lDENT DRUG USE, RISK-TAK N G ,  AND AT,II :NATTON, R .  A .  Rouse; J ,  A .  Ewir)a, 
c o l l e g ~  H e a l t h  v22 113 [)ZZ6.. JO (Fcjh 1 9 7 4 )  

T ~ I B  q u e s t l r ~ n n a l r e  s t u d y  cj u n d t  r q r  i d i ~ ~ ~ t ~  u n l v e r s l t y  s t u d e n t s  f o c u s e d  c n  
i l l l c l t  d r u y  use (rnarijlidr , I ) ,  1 1 1 1  n i t l o n ,  and t h e  k ~ n d s  and l e v e l s  o f  r l s k  
whlch t h e  s t l r d e n t s  pe ree l  (11 t J bv d s s o c - l a t e d  w ~ t h  d r u g  u s e .  The r a t e  o f  
marijuana use  had ~ n c r r ~ a u c . t l  s i n ( (  ~ ~ r r v i o u s  s t u d ~ e s  by t h e  a u t h o r s .  Users  silt. 

a r r e s t  and punishment  a s  t h e  p r l rnn ry  r i s k ,  w h i l r  nonusers  perceived l ~ c : i l ,  
e m o t l n n a l ,  physical, and s c r ~ a l  risks whlch d e t e r r e d  experimentation. 

D r t v l n g  a f t e r  u s l n y  d r u q s  w~is  cxarnlncd I n  t h e  men u n d e r q r a d u a t e s  a s  most 
woaen d r d  n o t  d r l v e  o r  own c a r s .  Seventy  p e r  c e n t  of  t h e  t o t a l  sample d r o v e  
a f t e r  d r i n k l n a  a l c o h u l ;  26' ,3ftcr  smoklnq m a r l j u a n a ;  205 a f t e r  h o t h  d r u q s  
c o m b l n ~ d ;  and 5 k  comhlned ( ~ l c o h o l  anti amphetamines. 

K e s u l t s  of  t h e  s t u d y  I n r l l  :nted t h a t  t h o s e  s t u d e n t s  who experi.mented w l t h  
m a r l j u a n a  were l e s s  d l  1en-lti .d thCln e l  t h e r  c o n t r n u c d  u s e r s  o r  n o n u s e r s .  
'HSRf ) 

TRAFFIC SAFETY. PI<OCrCDIhGS OF THE SCIENTIrIC CONFERENCE, OTTAWA, ONTARIO, 
CA,JADA, MAY 23 AND 24, 1974 ,  T r a f f l c  I n j u r y  Research  Foundation o f  Canacia; 
Canadlan Department of  N a t i o n a l  H e a l t h  an3  W e l f a r e ;  Canada M l n l s t r y  of T r l n s -  
p o r t  11974) 

V a r l o u s  f a c t o r s  I n  t r a f f l i -  s d f e t y  wcrc ~ v a l u a t e d :  t h e  influence of alcohi3l 
and d r u g s  on t r a i f z c  s a f e t y ;  behavior, p a y c h ~ l o g l c a l ,  and s o c l a l  f a c t o r s ;  
s e a t  b e l t s :  m o t o r c y c l e  s a f e t y ;  anti cnlc,rgrqc\ medical c a r e .  The following 
s p e c l f l c  t o p l c s  a r e  discussed: a t  u i l e r ~ m c n t a l  evaluation of a  conmunltT;- 
based  campalgn f o r  t h e  p r e v e r t l o r ~  of d runk  d r l v l n g  In  O n t a r l o :  d r u g s  and 
d r l v ~ n q ;  a l c o h o l  lnvolverncnt  In f a t a l  and n o n - f a t a l  c r a s h e s ;  d r ~ v e r - r o a d  ; l g n  
I n t e r a c t L o n :  d r l v e r  per formance  r e l a t e d  t o  t h e  v e h l c l e ;  methods o f  -easurL?cz 
d r l v e r  b e h a v i o r ;  t h e  s e a t  b e l t  wcar lng  law In  A u s t r a l l a .  

A l s o  c j l scussed  a r e :  m o t o r c y c l e  a c c i d e n t  i n j u r i e s ;  t h e  p r o t e c t i v e  v a l u e  oE 
m o t o r c y c l e  h e l m e t s ;  m o t o r c y c l e  t r a i n i n g ;  an c v a l u a t l o n  methodology f o r  emer- 
gency medica l  s e r v i c e s ;  and q u a l i t y  measurement o f  emergency medica: c a r e .  
A p a n e l  d i s c u s s i o n  o f  t h e  p rob lems ,  p r o g r e s s ,  and g o a l s  o f  t r a f f i c  s a f e t y  1s 
a l s o  p r o v i d e d .  (HSL) 

PSYCHOMOTOR SKILLS RELATED TO D R I V I N G  AFTER INTRAMUSCULAR LIDOCAINE, K .  
K o r t t i l a ,  Ac ta  a n a e s t h e s i _ a l o q i c a  s c a n d i n a v i c a  v18 n4 p290-6 ( 1 9 7 4 )  

Psychomotor s k i l l s  r e l a t e d  t o  d r i v i n g  and t h e  a b i l i t y  t o  d i s c r i m i n a t e  t h e  
f u s i o n  o f  f l i c k e r i n g  l i g h t  were measured d o u b l e - b l i n d  i n  30 h e a l t h y  v o l u n t e e r  
s t u d e n t s  2 5 ,  9 0 ,  and 180 n ~ i n i l t e s  a f t e r  an i n t r a m u s c u l a r  i n j e c t i o n  3 f  e i t h e r  
l i d o c a i n e  ( 2 0 0  m g ) ,  l i d o c a i n e  (500 mq) w i t h  a d r e n a l i n e ,  o r  a  s a l i n e  p1acet)o.  
The t e s t s  used were a n  a t t e n t i o n  t e s t ,  two c o o r d i n a t i o n  t e s t s ,  and a  c h o i c e  
r e a c t i o n  t e s t .  

A f t e r  p l a l n  l i d o c a i n e ,  t h e  c u m u l a t i v e  r e a c t i o n  t i m e s  were s i g n i f i c a n t l y  l o n g e r  
a t  25 m i n u t e s  t h a n  a f t e r  s a l i n e  o r  l i d o c a i n e  w i t h  a d r e n a l i n e .  L i d o c a i n e  w i t h  
a d r e n a l i n e  d i d  n o t  l m p a i r  psychomotor  per formance  o r  f l i c k e r  f u s i o n  d i sc r i rn -  
i n a t i o n .  Thus t h e  r e s u l t s  s u g g e s t  t h a t  p a t i e n t s  t r e a t e d  w i t h  h i g h  d o s e s  of 
p l a i n  L i d o c a i n e  s h o u l d  n o t  d r i v e  o r  o p e r a t e  machinery  f o r  1 t c  1-1./2 h o u r s  
a f t e r  t h e  injection. ( J A )  



OPERATIONAL DEFINITIONS I@; SOCIO-BEHAVIORAL DRUG USE RESEARCH 1975, J. 
Elinson; D. Nurco, eds., Piational Institute on Drug Abuse Research Monograph 
2 (Oct 1975) 

The monograph is a series of papers by prominent spcial research scientists 
appointed to consider the critical problem of introducing comparablility or 
uniformity in key terms and concepts used in social science research. These 
operational definitions are proposed using a base of over 65 research reports 
from which definitions-in-use were culled and abstracted in an extensive 
appendix. The appendix also includes excerpted survey questionnaire samples 
used to investigate drug abuse epidemiology. (AA) 

National Inst. oa Drug Abuse, Div. of Res. 

UM-76-DO611 

PROSECUTION OF DRIVERS IMPAIRED BY ALCOHOL OR OTHER CHEMICALS, R. B. Forney, 
Sr. ; R. 8.  Forney, Jr . , in Legal Medicine Annual: Nineteen Seventy-Five, C .  
H, Wecht, ed., New York: Appleton-Century-Crofts, 1976, 85-99 

The legal and medical aspects of drug use and driving are discussed with an 
emphasis on ethanol. Prosecution of a driver accused of chemical misuse 
while operating a motor vehicle requires establishing that the chemical has 
potential for detrimental effects and that the effects had impaired the 
driver. In addition to its pharmacology, the absorption, distribution, meta- 
bolism, and excretion of ethanol is described. The relation of blood and 
tissue levels of alcohol to driving performance is reviewed. The laboratory 
and epidemiological studies cited demonstrate the usefulness of blood alcohol 
concentrations in assessing driver impairment. Sample collection and analysis 
for ethanol is discussed in the legal context, and the importance of proce- 
dural aspects is emphasized. 

Legal limits of blood alcohol concentrations in drivers reflect dose-response 
relationships which, however, can not be used to predict the degree of impair- 
ment or per cent loss in driving skill. While this situation has worked for 
ethanol, drugs other than alcohol may present additional difficulty. For 
example, criteria relating blood concentrations of drugs to driving impair- 
ment are not available. Nevertheless, the goal of establishing drug concen- 
trations beyond which it would be illegal to drive irrespective of driving 
impairment is deemed realistic. (IISRI) 

SIDE EFFECTS AND SKILLS RELATED TO DRIVING AFTER INTRAMUSCULAR ADMINISTRATION 
OF BUPIVACAINE AND ETIDOCAINE, K. Korttila; S. Hakkinen; M. Linnoila, A- 
anaethesiologica scandinavica v19 p384-91 (1975) 

In a double-blind crossover study, eleven healthy subjects were injected 
intramuscularly with a saline placebo, 1.3 mg/kg of 0.5% plain bupivacaine, 
or 2.6 mg/kg of 1.0% plain etidocaine. Before and at 1/2, 2 and 4 hours af- 
ter injection, side effects were recorded, and psychomotor skills related to 
drlving were measured. A choice reaction test, two eye-hand coordination 
tests, and tests of visual functlon were employed. 

Fatigue, dizziness, and sore thighs were significantly more common with 
etidocaine than with bupivacaine or the saline solution. Bupiv~caine sig- 
nificantly impaired eye-hand coordination and flicker fusion discrimination 
during the whole observation period. Etidocaine impaired flicker fusion 
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discrimination only. The subjects' adaptation to darkness, sensitivity to 
brightness, and visual discrimination ability in bright counterlight remained 
~~naltered after each treatment. The result8 suqge~ted that such psychomot:or 
performance as driving ability is impaired for at least 2 hours after a 
patient receives the doses of plain local anesthetics used in the study. 
!JAM) 

1975 28ref s 

SYNOPSlS OF ACCIDENT INVESTIGATION STUDIES OF THE ALCOHOL/DRUG PROBLEM IN 
FOUR ASAP CITIES, J .  C. Fell, Office of Statistics and Analysis, National 
Highway Traffic Safety Admiriistration (1975) 

The reeults of studies performed by Multidisciplinary Accident Investigatis3n 
Teams in Boston, Albuquerque, Oklahoma City, and Baltimore were summarized. 
Certain common data were collected and similar results were enumerated. 
Among the results presented were the following findings: single vehicle 
accidents are overrepresented in alcohol-related accidents; most of the 
alcohol-related accidents occur between 12 midnight and 4 a.m. on weekend 
niqhts: the typical alcohol-related driver is male, single, separated or 
divorced, and responsible for collisions (up to 90% of the time). In the 
Boston study, 9% of the collisions involved druqs other than alcohol. 
(HSRI 

THE COMBINED EFFECTS OF AZCOFIOI, AND COMMON PSYCHOACTIVE DRUGS: I. STUDIES 
ON HUMAN PURSUIT TRACKING CAPABILITY, R. Burford; I. W. French; A. E. LeBlanz, 
in Proceedings of the 6th International Conference on Alcohol, Drugs, and 
~rayfic Safety, S. Israelstam; S. Lambert, eds., Addiction Research Foundation 
of Ontario, Toronto, Canada, p423-  31 (1975) 

The drug interaction study examined those drug effects that might lead to 
automobile driving impairment, using a pursuit-tracking device (Stressalyzer) 
capable of measuring behavior relevant to driving. The interaction of alcohol 
and diazepam, phenobarbital, diphenhydramine, codelne, and marijuana was 
studied. Behavioral tests were supplemented by subjective impairment ratings 
and blood level analyses of druqs. 

Results indicated that, at. blootl levels of ethanol below that taken by the law 
as presumptive evidence of impairment, meaningful additional impairment 
(equivalent to 0.08 g/100 mli can be produced by the simultaneous use of 
moderate doses of the drugs uscd in the study. Impairments did not conform 
to subjective assessments of impairment and therefore presun~ably risk. The 
levels of impairment were considered clear threats to automotive safety. 
(HSRI) 

Nucro-Technics Labs., 2000 Cllesmerc Rd., Scarborough, Ont., Canada. 

1974 llrefs 

Presented at the 6th International Conference on Alcohol, Drugs, and Traffic 
Safety, 8013 September 1974, Toronto, Canada. 

UM-76-DO615 

THE RISK COMPENSATION THEORY OF ACCIDENT CAUSATION AND ITS PRACTICAL CON- 
SEQUENCES FOR AGCIDENT PREVENTION, G. J. S. Wilde, presented at the Annual 
Meeting of the bsterrcichische Cesellschaft fur Unfallchirurgie, Salzburg 
(7-9 Oct 1976) 

An acceptable theory of accident causation is necessary if a rational high- 
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way safety policy is to be developed. At present, the development of effec- 
tive countermeasures is hindered by the lack of comprehensive models of 
driver behavior. Previous observations had demonstrated that drivers attempt 
to maintain a constant mental load and a constant level of experienced risk 
over time, In formulating a general theory of driver behavior, the author 
presents an integrated model based on the concept of "risk tolerance." 

In the model, a driver's perceptions of risk are compared to the level of 
tolerated risk. On the basis of this comparison, decisions are made with 
respect to driving behavior. Cognitive and motivational states, as well as 
modulating factors (expgrience, personality, sex, drugs, etc.) influence the 
operational quality of driver functions and the amount of risk a driver is 
willing to accept. Risk tolerance is seen as the only independent variable 
which controls the number of accidents. 

The author reviews the available literature in further support for the 
theory. Among its consequences, the temporal effects of countermeasure 
activity may be predicted. Means for lowering the existing level of 
tolerated riek in the driving population are discussed and two examples are 
presented. (HSRI) 

Dept. of Psychology, Queen's Univ. Kingston, Ontario, Canada. 

EPIDEMIOLOGY OF DRUG-QLATED PROBLEMS IN CANADA, 1975. WORKSHOP PRO- 
CEEDINGS, I. Rootman; C. Billard, eds., Health and Welfare, Canada (1975) 

The papers included in this volume were presented at a pilot orientation 
workshop on the epidemiology of drug-related problems in Canada. Partici- 
pants, a group of Canadian epidemiologists and social scientists, were drawn 
mainly from the Non-Medical Use of Drugs Directorate. Two papers were 
devoted to epidemiology in general and the epidemiology of drug-related prob- 
lems in particular. Substance-oriented papers featured two alcohol-related 
presentations, including one dealing with traffic accidents. A review of the 
epidemiology of tobacco-related problems was followed by two papers dealing 
with narcotic-related research and sources of information, respectively. 
Prescription drug use and multiple drug use formed the subject matter of two 
other presentations. (HSRI) 

Sponsored by: Non-Medical Use of Drugs Directorate. English and French 
texts included. 

UM-75-DO617 

AUTOSCLEROSIS, L. Levi, World Health p10-3 (Oct 1975) 

The factors of emotional and physiological stress in driving and health were 
discussed. Sex differences in the effect of accident provoking factors were 
described. The author related natural rhythms of the body and the occasional 
discrepancies between environmental demands and the human organism's abilities 
to the functional demands of driving. Recommendations were made which would 
promote the recovery of physiological and performance functions in fatiqued 
drivers. (HSRI 
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EFFECTS OF HANGOVER ON PSYG11OMOTDH SKILLS RELATED TO DRIVING: MUDIFTCATION 
BY FRUCTOSE AND GLUCOSE, T. Seppl l i i ;  T .  Leino! M, L l n n o l l a ;  M .  Huttunen:  R. 
Y l i k a h r i ,  A & a ~ m a c o l o g i t ~ ~ ~ l &  v38 n 3  p209-18 (Mar 1976) 

The i n t e n s i t y  of t h e  hangovor produced by e t h y l  a l c o h o l  ( 1 . 7 5  g /kg)  i n  t h i r t y  
h e a l t h y  male v o l u n t e e r s ,  twenty of  whom a l s o  r e c e i v e d  g l u c o s e  o r  f r u c t o s e ,  
was graded  s u b j e c t i v e l y  and o b j e c t i , v e l y .  Tn t h e  hangover  p h a s e ,  psychomotor 
per formance  was r e c o r d e d  by a  c h o i c e  r e a c t i o n  t e s t ,  two c o o r d i n a t i o n  t e s t s  
and an a t t e n t i o n  t e s t .  

I t  was found t h a t  hangover clecrc?ased d r i v i n g  a b i l i t y  by r e d u c i n g  t h e  a c c u r a c y  
of c h o l c e  r e a c t i o n s  and i n f o r m a t i o n  r e t r i e v a l  on t h e  "morning a f t e r . "  A dose  
of 1 g/kg of e i t h e r  g l u c o s e  o r  f r u c t o s e  t o g e t h e r  w i t h  a l c o h o l  o r  0 . 5  g/kg of 
e i t h e r  monosaccharide on t h e  f o l l o w i n q  morning was found t o  have a  f a v o r a b l e  
e f f e c t  on r e a c t i v e  s k i l l s ,  b u t  a d e l e t e r i o u s  e f f e c t  on c o o r d i n a t i v e  s k i l l s  
d u r i n g  t h e  hangover phase .  There was no c o r r e l a t i o n  between t h e  s u b j e c t i v e  
s e v e r i t y  of hangover  and t h e  d e t e r i o r a t i o n  of psychomotor s k i l l s .  ( J A M )  

ACUTE EFFECTS OF OXAZEPAM, DIAZEPAM A N D  METHYLPERONE, ALONE AND I N  COMBINATION 
WITH ALCOHOL, ON SEDATION, COORDINATION AND MOOD, L .  Molander; C .  Duvh6k; A& 
pharmacolog ia  e t  t o x i c o l o q i ~  v38 n2 p145-60 (Feb 1976) 

E f f e c t s  on c r i t i c a l  f l i c k e r  f u s i o n  f requency  (CFFF),  c o o r d i n a t i o n ,  and mood 
were s t u d i e d  a f t e r  s i n g l e  o r a l  d o s e s  of  p l a c e b o ;  a l c o h o l  ( 0 . 5  m l  e t h a n o l / k g  b.  
w t . ) ;  and oxazepam ( 1 0 ,  2 0  and 40 m q ) ,  diazepam !5 ,  1 0 ,  20 and 40 mg) and 
methy lperone  ( 1 0 ,  2 5  and 50  m c j ) ,  g i v e n  a l o n e ,  s i m u l t a n e o u s l y  w i t h  a l c o h o l ,  o r  
w i t h  d e l a y e d  a l c o h o l  a d m i n l s t r a t l o n .  Compared t o  t h e  b e n z o d i a z e p i n e s ,  
methy lperone  had e q u a l  o r  g r e a t e r  d e p r e s s a n t  e f f e c t s .  The c o r r e l a t i o n  between 
s e d a t i v e  and a n t i - a n x i e t y  e f f e c t s  was d i s c u s s e d .  The d e c r e a s e  i n  CFFF was 
p a r a l l e l e d  by d e c t c a s c d  c o o r d l n a t i o r i  < l b i l . i t y .  A l c o h o l ,  w h i l e  i n a c t i v e  on t h e  
t e s t  p a r a m e t e r s  when y i v e n  a l o n e ,  markedly i n c r e a s e d  t h e  e f f e c t  of  diazepam, 
and t o  a  much l e s s e r  e x t e n t ,  t h e  o t h e r  d r u g s .  The e f f e c t  of  t h e  d r u g s  on 
psychomotor s k i l l s  and t h e  1n t .e rac t ion  between a l c o h o l  and t h e  d r u g s  have 
i m p o r t a n t  i , m p l i c a t i o n s  when t r e a t l n g  o u t p a t i e n t s .  However, t h e  situation f o r  
p a t i e n t s  on long-term t r e a t m e n t  may be d i f f e r e n t  because  o f  a d a p t a t i o n  t o  t h e  
s i d e  e f f e c t s .  ( J A M )  

A WRIHUANA DOSE RESPONSE STUDY OF PERFORMANCE I N  A DRIVING SIMULATOR, H ,  
Moskowitz; S .  H u l b e r t :  W .  McGlo th l in ,  p r e s e n t e d  a t  t h e  I n t e r n a t i o n a l  Confer-  
e n c e  on D r i v e r  Behaviour ,  l s t ,  Zur lch  (Oct  1973) 

T h i s  i n v e s t i g a t i o n  was a  d o u b l e - b l i n d  examina t ion  o f  the  e f f e c t s  o f  t h r e e  
d o s e s  o f  marihuana ( 5 0 ,  100,  and 2 0 0  mcg/kg b .  w t . )  and p l a c e b o  upon perform- 
a n c e  i n  a  d r i v i n g  s i m u l a t o r  u s i n g  a  f i l m  p r o j e c t i o n  system and c o n t a i n i n g  a  
s u b s i d i a r y  t a s k  r e q u i r e m e n t .  The r e s u l t s  p rov ided  no e v i d e n c e  t h a t  marihuana 
s i g n i f i c a n t l y  a f f e c t s  c a r  c o n t r o l  and t r a c k i n g  per formance ,  However, a  dose-  
r e l a t e d  impairment  of r e a c t i o n  t imes  t o  t h e  s u b s i d i a r y  t a s k  i n d i c a t e d  t h e  
impairment  of  p e r c e p t u a l  f u n c t i o n s .  

The comparison o f  s t u d i e s  from r h i s  s i m u l a t o r  f o r  a l c o h o l  and marihuana 
s u g g e s t e d  t h a t  a l c o b o l  had a  g r e a t e r  d e t r i m e n t a l  e f f e c t  t h a n  marihuana w i t h  
commonly used dose  l e v e l s .  To e s t a b l i s h  t h e  d e g r e e  of  d r i v i n g  per formance  
impairment. was c o n s i d e r e d  d i f f i c u l t  because  t h e  mechanisms involved  i n  t h e  
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marihuana induced perceptual deficits appeared to differ from those affected 
by alcohol. (HSRI) 

Univ. of California at Los Angeles, Log Angeles, Calif, 

Presented a t  the First Intarnarlonal Conference on Driver Behaviour, 8-12 
Oct 1973, Zurich, Switzerls~d. 

KINETIC VISUAL ACUITY AS A DRIVING RELATED FUNCTION, A. B. Clayton, presented 
at the First International Congress on Vision and Road Safety, Paris 
(Feb 1975) 

The effects of various psychotropic drugs on kinetic visual acuity (KVA) were 
reported. Alcohol decreased KVA in males, an effect attributed to perceptual 
processes. Trifluoperazine decreased, but three other tranquilizers, 
amylobarbitone sodium, chloydiazepoxide, and haloperidol, increased this 
ability in males. Haloperidol decreased KVA in females, however. Research 
needs in the area of drugs and driving were more epidemiological data and 
experimental work elucidating the interaction of drugs with such factors as 
age, sex, personality, and alcohol, as relates to driving safety. (HSRI) 

Dept, of Transportation and Environmental Planning, Univ. of Birmingham, 
England. 

Presented at the First International Congress on Vision and Road Safety, 
10-13 Feb 1975, Paris. 

A TEST OF STATE DEPENDENCY EFFECTS IN MARIHUANA INTOXICATION FOR THE LEARNING 
OF PSYCHOMOTOR TASKS, A .  L. Beautrais; D. F. Marks, Psychopharmacologia 
(Berlin) v46 nl p37-40 (1976) 

Thirty-nine subjects (18 male, 21 female), aged 21-34 years, were selected. 
Four experimental groups were formed using marihuana users and nonusers 
matched for education level. Marihuana cigarettes prepared to deliver 7 mg 
delta-9-THC were used. A placebo control was not employed in the 2 X 2 
design far studying state-dependency since subject recognition might influ- 
ence test results. A nondrug-control condition was used instead. Psycho- 
motor tests were used to assess eye-hand coordination, steadiness, and motor 
speed were Card Sorting, Minnesota Rate of Manipulation--Block Turning, and 
Pursuit Rotor. 

Results indicated that the training state had no effect on the final test 
performance. There were no significant differences between experienced 
cannabis users and nonusers with respect to psychomotor performance. The 
results also indicated that for these tasks, performance was contingent upon 
the state in whlch the subjects were tested and was not conditional on the 
drug conditions in which the subjects were trained. The demonstration of 
psychomotor impairment by cannabis has general significance for the perfor- 
mance in real-life situations. (HSRI) 

DODSFALL I SAMBAND MED MISSBRUK AV ORGANISKA L~SNINGSMEDEL (DEATHS IN CON - 
NECTION WITH ABUSE OF ORGANIC SOLUTIONS), M. Edh; A. Selerudr C. Sjdberg, 
Lakartidningen v70 n44 p3949-59 (31 Oct 1973) 

This study reported 63 deaths in Sweden which occurred in association with 
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l n t o x i c a t l o n  wlth o r g a n i c  s o ! v ~ r i t s .  I n  48 cafies, s o l v e n t  s n i f f i n g  was regard-  
ed a s  t h e  sole cause  of  dc;-th or  a s  a strong c o n t r i b u t o r y  f ac to r .  Poisnnlng 
( ~ n c l u d i n g  Sudden Sn~ffdncr  beatfiui was t h e  major cause of dea th  ( 5 0 4 1 ,  
fol lowed by e u i c i d e s  ( 2 0 % )  and c a r  a c c i d e n t s  (169). T r l c h l o r o e t h y l e n e  was 
t h e  predominant t o x l c  subs tance  i d e n t l f l e d ,  and t h l n n e r  i n t o x i c a t i o n  was 
impl ica ted  i n  o t h e r   death^. 

Half of the  d e a t h s  occurrwl I n  thc 15-18 year aqe clroup. S o c l a l  and 
demographic c o n d l t l o n s  wcte repnr tcd  and d ~ s c u s s e d .  According t o  t h e  a u t h c r s ,  
t h l s  r e p o r t  provide8 very ? t r?no  cvldcnce of  t h e  danger o f  f a t a l  poisoning 
with t r l c h l o r o e t h y l e n c  and of t h e  tendency t o  s e r i o u s  behavioral changes 
resulting from t h l n n e r  i n t o x i r a t j o n  whlch c o l ~ l d  lead  t o  s u l c l d e  and c a r  
a c c l d e n t s .  ( J A M )  

1 9 7 3  [Swedish] 

English summary on ~ 3 9 5 9 .  

UM-73-DO624 

ACCIDENT A N D  VIOLATION RATES AMONG C A N N A B I S  USFRS BEFORE A N C  AFTER TfIEIR 
CONVICTION FOii C A N N A B I S  OFrrYSFS,  R .  G .  Smart,  p resen ted  a t  t h e  International 
Conference on Drlver  Dcha~r~r- l i r ,  l s t ,  l u r l c h ,  (Oct 1973) 

The probleni of c a n n a b ~ s  d L ; e  ?nrl d r l v l n g  r i s k  was approached by s tudylnq t h e  
d r i v l n q  and a c c l d e n t  cxner lenccs  of marlhuana u s e r s .  The maln purpose of t h e  
s tudy wae t o  determine ho% a c c l d e n t s  and v l n l a t ~ o n s  vdr rcd  over t h e  year  p r l o r  
t o  and subsequent  t o  c o r v ~ ~ t l q n .  

T h e  d a t a  f o r  young pco;:le convi::ted of cannabis  o f f e n s e s  i n d i c a t e d  t h a t  a year  
p r i o r  t o  convic t ion  t h e i r  rat,es of c o l l ~ s i o n  and d r i v i n g  c o n v i c t i o n s  were much 
h igher  t h a n  f o r  expericnr:(d ciri.vers of comparable age and sex  I n  O n t a r i o .  For 
b o t h  c o l l i s i o n s  and d r l v i n q  convictions, r a t e  reduc t ions  appeared t o  be aljso- 
c i a t e d  with cannabis  c o n v i c t ~ o n .  A l t e r n a t i v e  explanations were explored and 
p t e v l o u s  s tudy  r e s u l t s  wcrc c i ~ s c u s s e d .  (!iSRI) 

A d d i c t ~ o n  R e s  Found,itlnr3, 'I ,oronto, Canada 

Presen ted  a t  the  F l r s t  T n t e r n a t l o n a l  Conference on  river ~ e h a v l o u r ,  8 - 1 2  
Oct 1 g 7 3 ,  Zur lch ,  S W I  t7c.rI r r ' r ! .  

Hepor t No. : SM9c 

UM-74-DO625 

HUNAN PERFORMANCE &fT?:H A IiAi<RIrl ' l '!?;i 'PE JIIEI 'TABARBITONE) , R .  G .  3or land ;  A .  N. 
? i icho lson ,  B r i t i s h  J o u r y a l , o f - C l i n i c a l  Pharmacology v l  n3 p 2 0 9 - 1 5  iJun 1974) 

The r e s l d u a l  e f f e c t s  of hcp tabarb l tone  glven overnight were s t u d l e d  In seven 
h e a l t h y  males by an adap t lve  t r a c k i n y  technique. Decrements In performance 
were observed a t  t h e  10 h i n t e r v a l  a f t e r  200  mg; a t  t h e  10 and 13 h  I n t e r v a l s  
a f t e r  300  mq: and a t  t h e  1 0 ,  1 3 ,  1 6 ,  and 1 9  h I n t e r v a l s  a f t e r  400 mg of  t h e  
d rug .  Decrements In performance a t  each l n t e r v a l  and t h e  persistence of t h e  
e f f e c t s  wcre dose r e l a t e c .  

Subjective assessment  of performance c o r r e l a t e d  with measured performance, 
b u t  a s  a  group t h e  s u b j e c t s  over r~s t imated  performance a f t e r  placebo and clrug. 
I n d i v i d u a l  blood c o n c e n t r a t i o n s  of hep tabarb i tone  d id  not  g ive  a s i g n i f i c a n t  
c o r r e l a t i o n  wi th  i n d i v i d u a l  performance decrements ,  i n d i c a t i n g  blood l e v e l s  of 
t h e  drug would not  provide a  means of p r e d i c t i n g  performance decrements .  
However, blood c o n c e n t r a t i o n s  and performance decrements a t  each dose were 
r e l a t e d .  (JAM) 
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PHYSLOLOCXCAL AND PSYCHOMGICAL EFFECTS OF (+) -PROPRANOLQL, ( + I  -F'ROPRANOLOL AND 
DIAZEPAM IN INDUCED ANXIETY, P. J .  Tyrerr M. H .  Lader, British Yourriel of 
Clinical vl n9 ~ 3 4 9 - 9 5  ( O c t  1974) 

Four equal-sexed groups of eight normal subjects were given single doses of 
either (+) -propran0101 (120 mg) , ( + )  -propran0101 (120 mg) , diazepam (6 mg) , 
or placeso using double-blind procedure. The drug effects were studied undcr 
three types of experimental stress and at rest. Finger tremor, EEG, averaged 
evoked response, skin conductance, heart rate, and respiratory rate were 
measured at each time of testing, and subjects also completed performance 
tests (reaction time, tapping speed and symbol copying) and subjective mood 
scales. 

Diazepam reduced subjective anxiety, significantly lessened the main amplitude 
of the auditory evoked response and also reduced the proportion of the slower 
rhythms in the EEG. The results suggested that (+ ) -  and (?)-propran0101 had 
no psychotropic effects on induced anxiety and that their modes of action 
were fundamentally different than that of diazepam. Neither ( + I -  nor ( 2 ) -  
propranolol had any beneficial effects on mood and psysiological tests showed 
that, although adeqtate beta-adrenoceptor blockade was achieved, there was no 
evidence of sedatioh. (JAM) 

THE CLINICAL PHARMACOLOGY OF VILOXAZINE HYDROCHLORIDE--A NEW ANTIDEPRESSANT 
OF NOVEL CHEMICAL STRUCTURE, P. F. C. Bayliss; S. M. Duncan, British Journal 
of Clinical Pharmacoloqy v l  n5 p431-7 (oct 1974) 

Viloxazine (100 mg base) was compared to placebo and imipramine (50 mg salt) 
in a aeries of double-blind randomized studies. The effects of the compounds 
on flicker fusion frequency, salivary flow, pupil size and palpebral fissure 
size were determined. In addition, the possible interaction between 
viloxazine and alcohol was investigated using measurements of reaction time. 

Among the experimental differences between the two antidepressants, viloxazine 
depressed critical flicker frequency whereas imipramine did not; imipramine 
prolonged reaction time while viloxazine did not; and imipramine reduced 
salivary flow and increased the size of the pupil and palpebral fissure, but 
viloxazine was inactive in these respects. Imipramine was shown to poten- 
tiate alcohol, whereas viloxazine appeared to have less anticholinergic and 
possibly leas sympathomimetic properties than imipramine. (JAM) 

1974 llrefs 

UM-75-DO628 

IMMEDIATE EFFECTS ON HUMAN PERFORMANCE OF A 1,5-BENZODIAZEPINE (CLOBAZAM) 
COMPARED WITH THE 1,4-BENZODIAZEPINES, CHLORDIAZEPOXIDE HYDROCHLORIDE AND 
DIAZEPAM, R. G. Borland; A .  N. Nicholson, British Journal of Clinical Pharma- 
cology v2 n3 p215-21 (Jun 1975) 

Measurements of adaptive track performance and reaction times after ingestion 
of clobazam (20 mg), chlordiazepoxide (20 mg), and diazepam (10 mg) were made 
at 0.5, 2.5, 5.5, and 9.5 hours. Performance decrements on adaptive tracking 
were observed after diazepam but not after clobazam and chlordiazepoxide. 
Reaction times were slowed by chlordiazepoxide and diazepam, but not by 
clobazam. Subjective assessments made by the subjects as a group differen- 
tiated correctly between performance decrements on adaptive tracking after 
diazepam and their absence after the other drugs. Differences in benzodia- 
zepine properties led the authors to recommend that choice af drug be based 
on careful consideration of performance sequelae. (JAM) 
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COMPARISON OF TtIC RFSIDUAL l:FFEC?':, OF TWO BENIIODIAZEPINES (NfTRAZEPAM) A N D  
FLURAZCPAM HYDROCHLORIDE) Allb PEVTOBARRITONE SODIUM ON HtlMAN PERFOWNCF, ?. 
G .  Bor land;  A .  N .  Nlchal son R ~ t _ ~ ~ ~ ~ l o u f n . a l  o f  C l i n g 1  Pharmacology "1 n l  
p9-17 (Feb  1975) 

~ e a s u r e r n e n t s  of a d a p t i v e  t rac1: lnn performance and r e a c t i o n  t i m e s  were made 1 0 ,  
1 3 ,  16, 1 9 ,  and 34 h o u r s  aft.cr.  i r iqcs t inn  of  n i t razepam (10 mq) ,  f lu razepam H C 1  
( 3 0  m q )  and p e n t o b a r b i t c : ' e  r;c>d~uai ( L O O  mq). Impai red  per formance  on a d a p t i v e  
t r a c k i n g  and i n c r e a s e d  r e a c t . i o r ~  t i r ~ e s  rjcre observed  a f t e r  each  d r u g ;  t h e  :?er- 
s i s tencc!  of t h e  e f f e c t s  v a r i n d  a c c o r d i n g  t o  t h e  t a s k  and d r u g .  During t h e  
morninq a f t e r  d rug  t a k i n g ,  t.he s u b j e c t s  cou ld  d i f f e r e n t i a t e  between drug  and 
p l a c e b o ,  b u t  cou ld  n o t  corrc!ct ly  q s s e s s  t h e  p e r s i s t e n c e  of  t h e  r e s i d u a l  e f f e c t s  
of  n i t r a z e p a m  and p e n t o b a r b i t o n e  sociium. Flurazepam appeared  t o  be t h e  most 
p romis ing  drug  due t o  r a p i d  r e c o v r r y  of  performance and t h e  a b i l i t y  of  s u b j e c t s  
t o  r e c o g n i z e  impai red  s k i l l s  a f t e r  t a k i n g  t h e  d r u g .  ( JAM)  

BEHAVIC)li!-#iL SEQUE1,AE OF FSF: ' r l lAVUAL3Gl:  I N  MAN A N D  IN TtiE M O N K E Y  (MACACA 
MULATTA), R .  G .  Bor land;  1. !4. : l l cho lson ;  C .  M .  Wr iqh t ,  B r i t i s h  J o u r n a l  
@ - C l i n i c a l  Pharmacoloqy vZ n2 P I ! ] - 4 1  (Apr 1975) 

Res ldua l  e f f e c t s  of methaqualone h y d r o c h l o r l d c  ( 4 0 0  mg) were s t u d l e d  l q  s1.c 
h e a l t h y  male s u b j e c t s .  Measurf2ments of  a d a p t l v e  t r a c k i n g  performance and 
r e a c t l o n  t lme  were made 1 0 ,  1 3 ,  1 6 ,  1 9 ,  and 34 h o u r s  a f t e r  o v e r n l y h t  l n q e s -  
t l o n  of t h e  d r u g .  S u b j e c t ~ j e  a s s e s s m e n t s  of performance were o b t a l n e d  a f t e r  
each  t r a c k l n g  t a s k .  S u b j e c t s  w F r e  r e q u l r e d  t o  r e a c 5  a  p l a t e a u  l e v e l  of  
t r a c k l n g  performance b e f o r e  s tuc l lcs  commenced, and p r a c t l c e  s e s s l o n s  were 
p c r m l t t e d  between experiments t o  m a l n t a l n  l e v e l s  of  performance reached  a f t e r  
t r a l n l n g .  I n  t h e  monkey, e f f e c t s  o f  m e t h a q ~ a l o n e  (20  and 30 ng/kg)  were 
s t u d l e d  by a  d e l a y e d  matchlnq t a s k  l n  whlch t o t a l  r e s p o n s e  tsrne was measured.  

I n  thc  hurlan s u b j e c t s ,  t h e r e  h ~ s  no e v l d c n c e  of  ~ m p a l r e d  performance on 
a d a p t l v c  t r a c k i n y  from 10 t o  19 h o u r s ,  b u t  enhanced performance was observ~zd  
3 4  hotlrs a f t e r  Ingestion. An l n n r e d s e  I n  r e a c t l o n  t lme  was observed  a t  10 
h o u r s  and a d e c r e a s e  was found a t  1 9  h o u r s .  In  t h e  monkey, no consistent 
e f f e c t - s  on matchlng b e h a v l o r  o r  on t o t a l  r e s p o n s e  t lme  were observed  2  h o u r s  
a f t e r  l n t r a p e r l t o n e a l  I n l e c t l o n .  These s t u d l e s  s u g g e s t  t h a t  methaqualone 
h y d r o c h l o r ~ d e  may be a  v a l u a b l e  h y p n o t ~ c  f o r  occasional u s e  by p e r s o n s  
l n v o l v e d  i n  s k ~ l l e d  a c t l v l t y .  ( i !SRI)  

PIIARMACOLOGY A N D  TOXICOLOGY OF LITHIUM, M .  Shou, Annual Review of  Pharmacology 
and T o x i c o l o ~  v16 p231-43 ( 1 9 7 6 )  

A s e l e c t i v e  review o f  t h e  phnrrnacoloqy and t o x i c o l o g y  of l i t h i u m ,  t h i s  p a p s r  
d e a l t  w i t h  t h e  e l e m e n t ' s  p h a r m a c o k ~ n e t l c s ,  i t s  e f f e c t s  011 b e h a v i o r  and menta l  
f u n c t i o n s ,  and human and animal  p h y s i o l o g y .  S p e c i f i c  t o p i c s  i n c l u d e d  i n t e r -  
a c t i o n  w i t h  o t h e r  d r u g s ,  l i t h i u m - i n d u c e d  t h y r o i d  d y s f u n c t i o n ,  and e l e c t r o -  
p h y s i o l o g i c a l  changes i n  human v o l u n t e e r s ,  p a t i e n t s ,  and e x p e r i m e n t a l  anim831s. 
The a u t h o r  conc luded  t h a t  t h e  mode of a c t i o n  of l i t h i u m  i n  manic -depress ive  
d i s o r d e r  was s t i l l  unknown, and t h a t  i t  was d i f f i c u l t  t o  d e c i d e  wk: . rn ,  i f  any,  
of  t h e  many known l i t h i u m  e f f e c t s  were r e l e v a n t  t o  t h e  c l i n i c a l  a c t i o n  of  t h e  
d r u g .  (HSRf) 



PSYCHOSOCTAL IDENTIFICATION OF DRIVERS RESPONSIBLE FOR FATAL VEHICULAR AC- 
CIDENTS IN BOSTON, R. S .  Sterling-Smith, National Highway Traffic Safety 
Administration (May 1976) 

This final report includes a total human factor data presentation, analysis, 
evaluation and interpretation of selected variables collected by the Boston 
University Traffic Accident Research Special Study Tsam during the 30 month 
period of the experimental sample field investigation. Throughout this re- 
search effort the primary focus of investigation has been with the historical 
and focal human factor variables associated with the operators of motor ve- 
hicles initially judged to have been "most responsible" operators for vehicu- 
lar accidents involving a fatality. \, 

\\r ' '. .. 
The areas of primary interest presented in this report on 300 operators in- 
clude: demographic and psychosocial variables, historical patterns of alcohol 
use and focal accident alcohol involvement, historical patterns of marihuana 
and street/entertainment drug use and focal accident involvement, the Risk 
Taking Behavior Scale, and the focal Human Factor Stress Scale. (AAM) 

Traffic Accident Res. Proj., Boston Univ. School of Law, Boston, 
Mass. 0 2 2 1 5 .  

DOT-HS- 310-3-595 

Final Report, Part 1; DOT-HS-801 915 

AN ANALYSIS OF DRIVERS MOST RESPONSIBLE FOR FATAL ACCIDENTS VERSUS A CONTROL 
SAMPLE, Boston University Traffic Accident Research Project, National Highway 
Traffic Safety Administration (May 1976) 

Following the field investigation in which data was collected on 267 motor 
vehicle operators "most responsible" for a highway fatality, the Boston Univer- 
sity Traffic Accident Research Special Study Team collected a matched control 
sample of 801 operators "never responsible" for a fatal hiqhway accident. The 
experimental sample was evaluated from two differing perspectives: accident 
typology and alcohol involvement. 

Subsequent analysis established pre-identification and predictive variables 
to identify operators who miqht be potential candidates for a fatal highway 
accident. The variables most significant in the executed discriminant function 
analysis included: previous arrests for DWI and speeding, alcohol use pat- 
terns, levels of education and occupation. The results detailed a Boston 
Predictive Formula for identifying potentially hiah risk operators from the 
general population. (AAM) 

Traffic Accident Res. Proj., Boston Univ. School of Law, Boston, 
Mass. 02215. 

Final Report, Part 2; DOT-HS-801 916 
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MARIJUANA AND DRIVER BF;HA11IORS: tlISTOR1C AND SOCIAL OBSERVATIONS AMONG FATAL 
ACCIDENT OPERATORS AND A r :oYTROI,  SAMPLE, R. S. Sterling-Smith: D. D. Graham, 
National Highway Traffic :;afety Adminl~tration (May 19761 

This analysis and evaluation of data from lOGA motor vehicle operators con- 
centrated on marijuana use patterns and corresponding demographic, psycko- 
social, alcohol, and other druq and vehicular variables. A sample of opers- 
tors "most responsible" for a fatal highway accident and a control group with- 
out any fatal accident hiatorles were divided into subsamples of marijuana 
smokers and nunsmokers, I4utiibl~ differences were observed between the four 
subsamples and between ~rnokcrs and nonsmokers. 

The control smokers wPrc ovcrachi.evcrs and t.hc experimental ("most respon- 
sible") smokers underachinvers. Thr control smokers were more successful 
w ~ t h  their education and occupation than were the experimental smokers. 
Other observations were collected from only the control smokers relative to 
subjective impressions of behavioral alterations when marijuana intoxicated 
as well as more objective variables associated with marijuana use patterns. 
The control operator smoking qroup presented opinions about levels of risk 
when marijuana influenced and when sober while operating a motor vehicle. 
The 43 (16%) of the experimental operators who were evaluated to have been 
marijuana Influenced at the time of t h ~  focal accident were analyzed and the 
findings presented. ( A A M )  

Trafflc Accldent Res. " t c l . ,  i j os ton  Unlv. School of Law, Boston, 
Mass. 02215. 

DOT-HS- 310- 3-595 
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ACUTE EFFECT OF ANTIPYRETIC ANALGFSICS, ALONE OR IN COMBINATION WITH ALCOHOL, 
ON HUMAN PSYCHOMOTOR SKILLS RELATED TO DRIVING, M. Linnoila; T. Seppalb: M. J. 
Mattila, British Journal--.of-g-jn;cal Pharmacology vl n6 p477-84 (Dec 1974) 

Effects of acetylsalicylic acid (1 g), indomethaci~i (50 mg), and phenylbuta- 
zone (200 mg) on psychomotor skills were examined double-blind on 180 volun- 
teer students. Ninety students received ethyl alcohol (0.5 q/kg) and 90 
subjects an equal volume of placebo drink in combination with the drugs. 
Psychomotor skills were measured with a choice reaction test, two coordination 
tests, and a divided attention test having correlation with traffic behavior. 
Subjects assessed their feellnqs of performance by means of a rating scale. 
The tests were performed 30, 90, and 150 minutes after administration of the 
agents, 

Acetylsalicylic acid proved inactive whereas both indomethacii~ and phenyl- 
butazone impaired eye-hand coordination and divided attention. Acetylsalicy- 
lic acid did not interact with alcohol to a measurable extent whereas indo- 
methacin in combination with alcohol proved less harmful than without it. 
The deleterious effects of phenylbutazone and alcohol were additive. It was 
concluded that an impairment of psychomotor skills related to driving by 
indomethacin and phenylbutazone should be considered when prescribing these 
drugs to active outpatients. (JAM) 
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EFFECTS OF LOW DOSES OF AMYI,OBARBITONE AND DIAZEPAM ON HUMAN PERFORMANCE 
TESTS, C. Bye; J. Hart; A .  H. Peck; R. T. Wilkinson, British Journal of 
Clinical Pharmacology vl n2 p173P-4P (Apr 1974) 

This communication reports a double-blind study designed to compare the 
effects of amylobarbitone (50 and 100 mgi, diazepam (2.5 and 5.0 mg), and 
placebo on normal subjects. Forty-five minutes following administration, 
subjects began a 2 hour schc~dule which included tests of vigilance, short- 
term memory, auditory reaction time, visual search, tapginy, digit symbol 
substitution, and subjective' effects measurement. The tests were repeated 
after a 1 hour lunch. 

Vigilance was impaired by each drug treatment; reaction time increased only 
after the higher doses, with the effect of amylobarbitone detectable more 
than 5 hour postdrug. Short-term memory was transiently affected by the drug 
treatments, as was digit symbol substitution. Impairment in performance 
following low doses of the drugs occurred in tests which were either long and 
tedious, or required efficient short-term memory. Diazepam (2.5 mg) gave no 
significant sub~ective effects, but impaired short-term memory and vigilance. 
(HSRI) 

Wellcome Res. Labs., Deckenham: Medlcal Res. Councll Applled Psychology Unit, 
Cambridqe, England. 

1974 5refs 

Presented at a meeting of the British Pharmacological Society, Clinical 
Pharmacology Selection, 2-4 Jan 1974, King's College, Univ. of London. 

DRUG-ALCOHOL INTERACTION ON FSYCIIOMOTOR SKILLS DURING SUBACUTE TREATMENT WITH 
BENZODIAZEPINES, FLUPENTHIXOLE, OR LITHIUM, M. Linnoila; I. Saario: M. J. 
Mattila, British Journal of Clinical Pharmacology vl n2 pl7FP ;Apr 1974) 

Double-blind, crossover trials were performed in 40 healthy male volunteer 
students over three consecutive 2 week periods. Treatment with diazepam 
(5 mq t.i.d.), lithium (serum 0.75 mEq/l), chlordiazepoxide (10 mg t.i.d.), or 
flupenthixole (0.5 mg t,i.d.), and placebo was allocated according to a Latin 
square design. At the end of each week tests for choice reaction, coordina- 
tion at two tracking speeds, and divided attention were done 30, 90, and 150 
minutes after ingestion of placebo or an alcoholic drink (0.5 g/kg). 

Among the Findings, diazepam improved reactive skills and attention, slightly 
improved coordination at fixed speed, but provoked subjects to drive faster 
and make more mistakes at free speed. Alcohol and diazepam together impaired 
reactive skills. Neither chlordiazepoxide nor flupenthixole showed major 
interaction with alcohol on reactive skills, but both with alcohol contributed 
to deterioration of coordinative skills. Lithium alone impaired reactive but 
not coordinative skills or attention. (IISRI) 

Dept. of Pharmacoloqy, Univ. of flelsinki, SF-00170 Helsinki, Finland 

1974 lref 

Presented at a meeting of the British Pharmacological Society, Clinical 
Pharmacology Section, 2-4 Jan 1974, Kinq's College, Univ. of London. 

A CLINICAL AND PSYCHOMETRIC EVALUATION OF FLURAZEPAM, M. R. Salkind; T. 
Silverstone, e s h  Journal of Clinical Pharmacology v2 n3 ~223-6 (Jun 1975) 

The efficacy of flurazepam (15 and 30 mg) as a hypnotic, and the residual 
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e f f e c t s  o f  e ach  tlose were c-( rn jJ , l r r  (1 w l t l  p l a r ~ b o  i n  a double-bl t r i i i  c-ror;scvc7r 
t r i a l  ~ n v o l v i n y  30 p o t i e n t c  irl I c j c n r r i ~ l  p r a c t l c e  s e t t l n q .  Pattrcts r r c r ~ v r d  
oach  m e d i c a t i o n  f o r  1 week. h,11 l y  s e l f - r a t ~ n g a  of o n s e t ,  d u r a t l n n  and q u c l l l t y  
of s l t ? e p ,  t o y c t h e r  w i t h  r e p o r t s  o f  any rlntowarcl ~ f f e r t s  were madr .  A t  t h e  
end o f  e a c h  p e r i o d  o f  m e d i c t , t ~ r  I ,  psychonlotor tests ( r e a c t i o n  i trlc,, p u r s u l  t 
r o t o r ,  t a p p l  ng s p e e d )  wer r  E dm t l i s t ~ r - d .  

Both d o s e s  were s l g n l f i c e n t l y  I orrj ~ f f e c t l v e  t h a n  pldc-ebo I n  ~ n d u c l n g  s l t s c p ,  
lmproviny  qua11 t y  of  s l eep  c,ncl r > r t ~ n d l  n7 ~ t s  duration. "llango J P ~  ' p f f e c t ~ i  
wcre marked fol :owrnq 30 mq, \ ~ t .  not  , a f t e r  1 5  rng. T h l r t y  mg of d r u g  
s l q n l f i c a n t l y  Impai red  p e r f c r ~ n ~ ? n c r  on t h e  p u r s u i t  r o t o r  t e s t  and t a p p l n q  
s p e e d .  F lurazepam wag consj( ' t  r r c ,  to  be an effective h y p n o t l c  d l t ~ q  w l t h  
the  optlmum d o s e  f o r  use In  r r - r l r , r l l l  p rac t lcc .  b e l n q  1 5  mq a t  n i q ' 7 t .  ( J A M )  

1.975 l l r e f e  
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TtIE EFFECT OF MEPROBAMATE ON TIIL PE:RFORhlANCE OF NORMAL SUBJECTS ON SL,LECTED 
PSYCHOLOGICAL TASKS, L. M e l i k i , l n ,  j o u r n a l  of G e n e r a l  P s y c h o l o - ~ 1 ~  ~ 6 5  n l  
p33-8 ( J u l  1961) 

T h i s  d o u b l e - b l i n d  s t u d y  conlr, ,~rcd t h e  c f  f e c t s  o f  meprobamate, 12 Laceho anti w a t e r  
on t h e  f u n c t l o n  and p e r f o r m ~ ~ t l c c  of  seven  p s y c h o l o q i c a l  t s k c  of  30 normal  
s u b j e c t s .  I n c l u d e d  i n  t h e  s t u d t  were t h e  Maudsley P e r s o n a l i t y  I n v e n t o r y ,  
V i s u a l  T h r e s h o l d ,  A u d j t o r y  T h r e s n o l d ,  D i g i t  Span ,  Draw-?-.Person T e s t ,  D i g i t  
Symbol, and Speed of  Speecl-. A d a i l y  d o s e  of  800 mg meprobamate wds g i v e n  
t o  t h e  d r u g  g r o u p  s u b j e c t s .  

No s i g n i f i c a n t  d i f f e r e n c e s  it) t h e  e f f e c t s  of t h e  v a r i a b l e s  on t h e  t a s k s  
a p p e a r e d  d u r i n g  t h e  i n i t i a l  t e s t i n y ,  30 min a f t e r  a d n i n l s t r a t l o n  o f  t h e  d r u g ,  
or one week l a t e r .  The r e s u l t s  i n d i c a t e d  t h a t  t h e  use o f  m e p r ~ b a m a t e  a t  t h e  
d o s e  used i n  t h e  e x p e r i m e n t  does  n o t  i m p a i r  per formance  on t h e  s e l e c t e d  
t a s k s .  (HSRI) 

PHARMACOKINETICS OF DELTA- R-TE'I'RAHY DHOCANNABTNOL ( DEL,TI\-6-'1 E:TRAHYDROCANNAEINOL) 
I N  MAN AYTER SMOKING--RELATIONS TO I'HYSIOLOGICAI, A N D  PSYCtiOLOGICAL EFFECTS, 
S .  A g u r e l l ;  S .  Levander ;  P. B i n d e r ;  A .  B a d e r - R a r t f a i ;  1, G i t s t a f s s o n ;  K .  
L e a n d e r ;  J . - E .  L i n d g r e n ;  I \ .  O h l s s o n ;  B.  T o b i s s o n ,  i n  Tho Pliarmacoloc 7 7 2 2  

Marihuana ,  K. C .  Braude ;  . S i a r a ,  r d s . ,  Raven P r e s s ,  ~ ~ 6 . 4  p19-61 ----- 
Using a  h i g h l y  s e n s i t i v e ,  qas chromatoqraphy-mass f r a g m e n t o g r a p h i c  a s s a y ,  t h e  
a u t h o r s  c o r r e l a t e d  plasma Levc ls  o f  d e l t a - 8 - t e t r a h y d r o c a n n a b i n o l  (THC) i n  s i x  
male c a s u a l  smokers  w i t h  t n e  f o l l o w i n g  measures  o f  psychomotor  p e r f o r m a n c e ;  
c r i t i c a l  f l i c k e r  f u s i o n  (CFF) ; two c h o i c e  r e a c t i o n  t i m e  t e s t s  (RT) ; and v e r n i e r  
v i s u a l  a c u i t y  (KVAT). I n  a d d i t i o n ,  p h y s i o l o g i c a l  p a r a m e t e r s  ( h e a r t  r a t e  ( F i ? 7 ) ,  
r e s p i r a t i o n ,  and e l e c t r o c a r d i o g r a m )  were r e c o r d e d .  

Peak c o n c e n t r a t i o n s  o c c u r r e d  immedia te ly  a f t e r  t h e  s r ~ o k i l c  o f  8 . 3  mg THC, 
d r o p p i n q  from 100-200 nq/ml o f  plasma t o  10-20 ng/rnl i n  30  m i n u t e s .  A 
s i g n i f i c a n t  d e c r e a s e  i n  per formanrr ,  b o t h  f o r  CFF and R" 3nd a  s l i g h t  t r e n d  
jn t h e  same d i r e c t i o n  f o r  KVAT,  was o b s e r v e d .  H R  b.as r o s i t i v e l y  c o r r e l a t e d  
w i t h  plasma l e v e l s  of THC, b u t  CFF and RT r e s u l t s  wrrrs r i : ? t .  The a u t h o r s  con- 
c l u d e d  t h a t ,  i f  d e l t a - 8 -  and delta-9-TIIC have similClr c f ' e c t s ,  t h e n  t h e  plasma 
l e v e l s  o f  THC a r e  n o t  an e n t i r e l y  r e l e v a n t  p a r a m e t e ?  f o r  e s t i m a t i n g  t h e  d e g r e e  
of  impai rment  i n  per formance .  (HSRI) 
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THE STROOP COLOR-WORD TEST: A REVIEW, A .  R .  Jenoen; W .  D.  Rohwer, J r , ,  
prrycholoqia - v25 n l  p36-93 ( Jm 1966) 

The h i s t o r y  and development of the  St roop Color-Word Tes t  was r e l a t e d ,  and the  
au thor s  concluded t h a t  a s t a ~ ? d a r d i a a t  ; on  of  t h e  t e s t  form was r equ i red .  
Methods of admin i s t r a t ion  and scor lnq of  t e s t  r e s u l t s  were d i scussed ,  and t h e  
e f f e c t s  of p r a c t i c e  were analyzed.  The  phenomena of  t h e  t e s t ,  why i t  t a k e s  
one longer t o  name c o l o r s  than t o  read c o l o r  names, was explored,  and t h e o r i e s  
were reviewed. The e f f e c t s  of such variables a s  age,  s ex ,  r a c e ,  and the  
e f f e c t s  of drugs on t h e  t e s t  were discussed. Psychological a t t r i b u t e s  and 
mental a b i l i t i e s  were r e l a t e d  t o  performance on t h e  t e s t .  

The au thor s  concluded t h a t  the  St roop measures c e r t a i n  h ighly  s t a b l e  cha rac te r -  
i s t i c s  of i n d i v i d u a l s ,  thouqh t h e  psychological  na ture  of  these  c h a r a c t e r i s t i c s  
a r e  not  known. The t e s t  y i e l d s  h iyhly  r e l i a b l e  measures of  i n d i v i d u a l  d i f f e r -  
ences on t h r e e  " f a c t o r s " :  speed o r  "pe r sona l  tempo", c o l o r  naming d i f f i c u l t y ,  
and i n t e r f e r e n c e  proneness.  The t e s t  has been used i n  some seventy  s t u d i e s  
i n  such d i v e r s e  f i e l d s  a s  pe rcep t ion ,  l e a r n i n g ,  p e r s o n a l i t y ,  p s y c h i a t r i c  
d i agnos i s ,  and psycl~opharmacology . (HSRI ) 

MENTAL A N D  PSYCHOMQTOR EFFECTS OF DIAZEPAM A N D  ETHANOL, J .  F .  W .  Haffner;  J .  
MZrland; J. S e t e k l e i v ;  C .  E. Str$msaether;  A .  Danielsen; P .  T .  F r i v i k ;  F .  
Dybing, Acta pharmacoloqica e t  t ox ico log ia  v32 113-4 p161-78 (Mar 1973) 

The perfomance of e i g h t  heal thy young males was t e s t e d  by means of e i g h t  
psychoLogical and psychomotor t e s t s  1-3/4 and 4-1/2 hours a f t e r  admin i s t r a t ion  
o f  e i t h e r  e t h a n o l ,  diazepam (10 and 2 0  mg) o r  placebo. Mean plasma concentra- 
t i o n s  of diazepam and e thano l  were es t imated by gas chromatography and the  
ADH method, r e s v e c t i v e l y ,  a t  t h e  time of t e s t i n s .  

Both diazepam and e thanol  reduced the  sco res  i n  t h e  followinq t e s t s :  nemo- 
r i z i n g ,  s o r t i n g  (nf colored t a b l e t s ) ,  complex coordinat ion and c r i t i c a l  
f l i c k e r  f u s i o n  f requency.  Scores i n  l e t t e r  c a n c e l l a t i o n  and m i r r o r  t r a c i n g  
t e s t s  were a l s o  reduced by both drugs ,  but  i n  d i f f e r e n t  ways. Diazepam ( 2 0  
mg) reduced s u b j e c t s '  time eva lua t ion  a b i l i t y ,  while e thano l  d id  not s i g n i f i -  
c a n t l y  a f f e c t  i t .  Judged by c l i n i c a l  examination,  diazepam had a  l e s s  marked 
e f f e c t  an p ropr iocep t ion ,  speech and balance than e thano l  (0.05% - 0.09%) . 
The e f f e c t  of diazepam on the  f l i c k e r  fus ion  and mi r ro r  t r a c i n g  t e s t s  could 
s t i l l  be recognized 4-1/2 hours a f t e r  administration of t h e  drug.  ( JAM)  

DRUGS AND DRIVING, B .  M. Ashworth, B r i t i s h  Journa l  of Hospi ta l  Medicine v13 
n2 p201-4 (Feb 19751 

The author  b r i e f l y  reviews the  methods of a s sess ing  t h e  e f f e c t s  of drugs on 
d r i v i n g  and d i s c u s s e s  the  u n s a t i s f a c t o r y  na tu re  of exper imenta l  work i n  t h i s  
a r e a .  L i t e r a t u r e  concerninq t h e  e f f e c t s  of  psvchoactive drugs on d r i v i n g  
r e l a t e d  s k i l l s  i s  c i t e d  f o r  marihuana, b a r b i t u r a t e s ,  a t a r a c t i c s ,  an t idepres -  
s a n t s ,  an t ih i s t amines  and the  i n t e r a c t i o n  of drugs wi th  a l coho l .  ( H S R I )  
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THE EFFECTS OF TWO TRANQUXl,I,lZERS ON D R I V I N G  PEKFORMANCE AS MEASURED IN THE 
NORMAL DRIVING TASK, B .  Biehl, presented at the 18th Congress of the Inter-. 
national Association of Applied Psychology, Montreal (Jul 1974) 

The problems related to measuring the effects of psychoactive drugs on 
driving performance are hrrefly discussed. Subjects selected for high 
neuroticism were each tested under clobazam ( 2 0  mg), diazepam (10 mg) and 
placebo. A driving test using a car with dual controls and an instructor 
under actual driving conditions and a battery of four laboratory tests were 
used to assess the effects of the drugs on 37 variables. 

Under the conditions of the tests, significant drug effects were registered 
for only three of the 37 variables. Under diazepam and clobazam, readiness 
to brake was lower and higher than placebo, respectively. None of the lab-. 
oratory tests of performance, which have been shown to be sensitive as mea- 
sures of drug influence, was significantly affected by the drugs. Subjective 
mood assessments indicated that diazepam induced more depressed feelings 
along with lower activity. (HSRI) 

Unlv. of Mannheim. 

Conference: 18th Congress of ~nternatfonal Association of Applied Psychology, 
Montreal, Canada, July 1974. 

DRUG INTERACTIONS, D .  A .  Hussar, Gcnical T O X ~ C O ~ O ~ ~  v9 nl ~107-18 (Feb 1976) 

The incidence, cause and detection of drug interactions are the subjects of 
this editorial. The development of many new therapeutic agents has led to 
complex drug therapy and the greater possibility of drug-related problems. 
one solution is the keeping of a medication profile by the pharmacist. Stud- 
ies of the incidence of drug interactions are reviewed. 

Reasons discussed for the increased evidence of drug interactions are drug 
potency, use of several physicians by the same patient, concurrent use of 
prescription and nonprescrlption drugs, patient noncompliance with physician's 
instructions, and drug abuse. Reasons for the lack of detection and under- 
reporting of drug interactlone are cited. (HSRI) 

THE CLINICAL TOXICOLOGY OF SOLVENT A B U S E ,  J. W. Hayden; E. G. Comstock, 
Clinical Toxicology v9 n2 p169-84 (Apr 1976) 

Solvent abuse is defined as the intentional inhalation of volatile organic 
chemicals other than the conventional anesthetic gases. Pathologic changes 
in kidney and liver function, hematologic effects, and effects on neuro- 
muscular function as a result of solvent inhalation are reviewed with 50 
citations. 

From the review of the literature and the authors' experience at the Houst.on 
Polydrug Abuse Project, it is apparent that gross pathologic changes in sol- 
vent abusers are rare. A problem is that possible metabolic or morphologic 
changes may not be detectable at an early stage by routine clinical laboratory 
tests. Further research may yield sensitive methods for the evaluation of 
solvent-induced physiologic damage before it reaches such gross proportions 
as diffuse cerebral atrophy. (HSRI) 
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THE ADVERSE EFFECTS OF AMPHEFAMINES, J .  8. Hart; J. Wallace, Clinical Toxi- 
cology v8 n2 p179-90 (Apt 1975) 

An informal review of the major toxicologicdL aspects of amphetamine use, 
both medical and nonmedical, includes discussions of addiction and tolerance, 
the hazards of intravenous uee, cardiovascular effects, amphetamine-induced 
psychosis and its alteration of the user's life-style. 

The authors see most of the adverse effects of amphetamine as indirect and 
psychosociologic. Indirect effects include hepatitis and infectiont mal- 
nutrition: disrupted sleep patterns, interpersonal and occupational activi- 
ties; and psychological addiction. Serious side effects are predominant 
with the repeated use of high doses of amphetamine. (HSRI) 

COCAINE: HISTORY, EPIDEMIOLOGY, HUMAN PHARMACOLOGY, AND TREATMENT. A PER- 
SPECTIVE ON A NEW DEBUT FOR AN OLD GIRL, G. R. Gay; D. S. Inaba; C. W. 
Sheppard; J. A .  Newmeyer; R. T. Rappolt, Clinical Toxicolog~ v8 n2 p149-78 
(Apr 1975) 

The authors contribute a well-rounded review of cocaine usage, including a 
detailed historical account and material drawn from the contemporary drug 
culture. The pharmacologic action of cocaine and its effects on the central 
nervous system and the cardiovascular system are briefly summarized. Toxic 
effects, in addition to euphoric excitement and the hallucinatory experience, 
are irrationality, paranoia, a proneness ,to violence, and a true toxic 
psychoeis. Continued use leads to nervousness, depression and sleeplessness. 
The epidemiological aspects of recent cocaine use are discussed from the van- 
tage point of the Haight-Ashbury Free Medical Clinic. (HSRI) 

ETHANOL M2TABOLISM AND ETHANOL-DRUG INTERACTIONS, E. Mezey, Biochemical 
Pharmacology v25 n8 p869-75 (15 Apr 1976) 

The metabolism of ethanol occurs principally by two routes: acetaldehyde 
formation by alcohol dehydrogenase and, to a lesser extent, by the microsomal 
enzyme system. Alcohol influences the microsomal metabolism of a number of 
drugs. Inhibition results from direct interference by ethanol while enhanced 
metabolism is due to enzyme induction. On the other hand, drugs may inhibit 
or accelerate the metabolism of ethanol. Since alcoholic patients are 
frequently given tranquilizing drugs, and since many people drink while taking 
drugs prescribed for other diseases, metabolic drug interactions have an 
obvious importance for further research. (HSRI) 

COMBINED EFFECTS OF DIAZEPAM AND ETHANOL ON MENTAL AND PSYCHOMOTOR FUNCTIONS, 
J. Mdrland; J. Setekleiv; J. F. W. Haffner; C. E. StrZmsaether; A. Danielsen; 
G. H. Wethe, Acta pharmacologia et toxicologia v34 nl p5-15 (Jan 1974) 

The performances of eight healthy young males were tested 1-3 hrs after oral 
administration of placebo, 10 mg diazepam (mean serum levels 286-281 ng/ml, 
respectively), ethanol (mean serum levels 0.080-0.043), or the same amount 
of ethanol (mean serum levels 0.081-0.045) combined with 10 mg diazepam 
(mean serum levels 289-339 ng/ml). 



Both e t h a n o l  and dlazepam reduced  c o n c e n t r a t i o n ,  a f f ~ c l e n c y  and a t t e n t l o n  
(Osgood T e s t ) .  Comblned a d m i n i s t r a t i o n  euymented t h ~ s  s u b ~ e c t l v e  impression 
and a l a n  r ~ d u c e d  m o t i t t a t i o n .  F t t l a n o l  w i g n i f l c a n t l y  reduced  t h e  s c o r e  In t l e  
minor t r a c i n g  t s a t ,  and dlaznpam s l q n i f  i c a n t l y  reduced  t h e  s c o r e  i n  t h e  
l e t t e r  c a n c e l l a t i o n ,  f l i c k e r  f u a l o n  f r e q u e n c y ,  and m l r r o r  t r e c l n g  t e s t s ,  a l d  
I n  t h e  c l i n i c a l  ~ x a m i n a t i n n ,  Comblned a d m ~ n i s t r a t l o n  o f  e t h a n o l  and dlazepam 
i n c r e a s e d  t h e  d e t r i m e n t a l  e f f e c t s  on t h e  t e s t s  mentioned a b o v e ,  and a l s o  i n -  
c r e a s e d  t h e  e f f e c t  on t ime eva lu : r t ton ,  complex coordination, and s o r t i n g  
t e e t s .  ( J A M )  

G e n e r a l l y ,  diazepam elowed t h e  s1117'jects; e t h a n o l  speeded them up ,  b u t  i n -  
c r e a s e d  t h e i r  e r r o r s ;  combined a d m i n i s t r a t i o n  b o t h  s lowed them and i n c r e a s e d  
e r r o r  makinq. S u b j e c t s  t e s t e d  were w i t h o u t  medica l  need f o r  diazepam, and 
psychomotor  and menta l  f u n c t i o n 8  might  be changed d i f f e r e n t l y  i n  p a t i e n t s  un- 
d e r g o i n g  t r e a t m e n t  w i t h  diazepam. However, i t  seems l i k e l y  t h e  e f f e c t s  a r e  
i m p o r t a n t  f o r  d r i v i n g  a b i l i t y ,  and d r i v e r s  s h o u l d  be  warned a g a i n s t  t h e  u s e  o f  
a l c o h o l  w h i l e  under  diazepam t r e a t - m e n t .  

HUMAN AND A N I M A L  STIlDY ON I:LIMINATIIOK FROM PLASMA A N D  METABOLISM OF DIAZEPAM 
AFTER CHRONIC ALCOtIOL INTAKE, R .  5c l ln ian ;  J. Kanto;  F. R a l j o l a :  A .  P e k k a r i n e n ,  
Acta  pharmacoloq la  e t  t o x i c o l o g 1 a  v36 n l  p33-8 ( J a n  1 9 7 5 )  

S i q n i f i c a n t l y  lower c o n c e n t r a t i o n s  of diazepam a' 1.5 m i n u t e s  and I. hour a f t e r  
10 mg i n t r a v e n o u s  diazepam i n j e c t i o n  was found i n  c h r o n i c  a l c o h o l i c  p a t i e n t s  
i n  compar i son  t o  h e a l t h y  c o n t r o l s .  I n  a d d i t i o n ,  a more r a p i d  e l i m i n a t i o n  o f  
diazepam from plasma wae o b s e r v e d  i n  a l . c o h o l i c  p a t i e n t s  d u r i n g  t h e i r  a l c o h o l  
f ree  p e r i o d .  The a l c a h o l i c s  had a s m a l l e r  C o n c e n t r a t i o n  of  t h e  diazepam main 
m e t a b o l i t e ,  N-demethyldiazepam, C o n c e n t r a t i o n s  of  f r e e  plasma oxazepam, a  
h y d r o x y l a t e d  m e t a b o l i t e ,  were n o t  o b s e r v e d  a f t e r  a  s i n g l e  d o s e  o f  diazepam 
i n  e i t h e r  g r o u p .  

A more r a p i d  e l i m i n a t i o n  of  diazepan'  a f t e r  5 mg/kg i .  p .  i n  t h e  plasma of  
r a t s  p r e t r e a t e d  w i t h  e t h a n o l  (159 i n  d r i n k i n q  w a t e r  f o r  3 weeks) was found 
t h a n  i n  c o n t r o l  r a t s .  Alcohol  r a t s  had h i g h e r  plasma c o n c e n t r a t i o n s  o f  
oxazepam b u t  n o t  o f  t h e  dernethyldted m e t a b o l i t e .  I n c r e a s e d  d i s t r i b u t i o n  of  
diazepam from plasma i n  marl and i n  the r a t  was p o s t u l a t e d  t o  a c c o u n t  f o r  113wer 
diazepam l e v e l s  i n  plasma a f t e r  e t h a n o l  p r e t r e a t m e n t .  ( J A M )  

EFFECTS OF DIAZEPAM A N D  ETHANO!, O N  HEART RATE A N D  GALVANIC SKIN RESPONSES, A .  
D a n i e l s e n ;  J. F .  W .  H a f f n e r :  $7,  i l4 r land :  J .  S e t e k l e i v ;  P .  P. ~ r i v i k ;  C .  E. 
S t r a m s a e t h e r ,  Acta pharmacoloy ia  e t  t - o x i c o l o g i a  v36 n2 p113-22 (Feb  1975) 

H e a r t  r a t e  (HR), h e a r t  r a t e  v a r l a b i ? . i t y  I H R V ) ,  and t h e  a m p l i t u d e  and f r e q u e n c y  
o f  g a l v a n i c  s k i n  r e s p o n s e s  ( G S R )  were s t u d i e d  i n  n i n e  h e a l t h y  young males  
2-3 h o u r s  a f t e r  o r a l  a d m i n i s t r a t i o n  o f  p l a c e b o ,  diazepam (10 o r  20 mg/70 k g ) ,  
e t h a n o l  ( 0 . 7 8  and 1 . 2 2  m l / k g l ,  o r  combined a d m i n i s t r a t . i o n  o f  diazepam (10 mq) 
and e t h a n o l  ( 0 . 7 8  ml/ 'ky) .  When e x a m i n a t i o n s  were per formed i n  r e s t i n g  sub-  
j e c t s ,  e t h a n o i  p roduced  significant i n c r e a s e s  i n  H R ,  a s  d i d  combined admin- 
i s t r a t i o n  of t h e  d r u g s .  HRV, s u p p o s e d l y  c o r r e l a t e d  w i t h  r e a c t i o n  t i m e ,  
was r e d u c e d  by t h e  c o m b i n a t i o n .  The f r e q u e n c y  o f  GSR was reduced  by b o t h  
a l c o h o l  and 2 0  mg diazepam whi1.e complex p a t t e r n s  of  t h e  GSR a m p l i t u d e  were 
o b s e r v e d .  

S t i m u l a t i o n  of  t h e  s u b j e c t s  by m e n t a l  a r i t h m e t i c  i n c r e a s e d  a l l  p a r a m e t e r s ,  
and more s o  a f t e r  d r u g  t r e a t m e n t  t h a n  a f t e r  p l a c e b o .  The r e s u l t s  a r e  
d i s c u s s e d  i n  r e l a t i o n  t o  t h e  p o s s r b l e  e f f e c t s  o f  diazepam on t h e  autonomic 
n e r v o u s  s y s t e m  and i n  r e l a t i o n  t o  a  p s y c h o p h y s i o l o g i c a l  a c t i v a t i o n  t h e o r y  
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which preauppoees that increased activation is related to increased sympa- 
thetic activity. It is concluded that the parameters used are not reliable 
as indicators of whether a drug is deactivating or not. (JAM) 

EFFECT OF SUBACUTE TREATMENT WITH HYPNOTICS, ALONE OR IN COMBINATION WITH 
ALCOHOL, ON PSYCHOMOTOR SKILLS RELATED TO DRIVING, I. Saario; M. Linnoila, 
Actapharmacologia et toxicologia v38 n4 p382-92 (Apr 1976) 

The effect of two weeks' treatment with amylobarbitone, flurazepam, a com- 
bination of methaqualone and diphenhydramine, or glutethimide, and their 
interaction with alcohol, was examined in 40 healthy volunteers in two double 
blind crossover trials. The drugs and placebo were given orally every night 
between 10 and 11 pm for two weeks; the treatment periods were alternated in 
random order. Psychomotor skills were tested on the 7th and 14th treatment 
mornings by a choice reaction test, two coordination tests and a divided 
attention task 30, 90 and 1 5 0  minutes after the previous administration of 
alcohol or placebo. In addition, serum levels of the drugs were determined. 
After both trials were over, the subjects of the final placebo trial were 
tested once more after one night's depri,vation of sleep. 

Amylobarbitone and flurazepam alone impaired eye-hand coordination whereas the 
residual effect after methaqualone-diphenhydramine or glutethimide on psycho- 
motor performance was negligible. Amylobarbitone and flurazepam also enhanced 
the alcohol-induced impairment of coordinative skllls. Deprivation of sleep 
did not impair psychomotor performance. The subjects regarded flurazepam and 
methaqualone-diphenhydramine as the most potent hypnotics, and these drugs 
caused most of the side effects reported. (JAM) 

VISUAL SEARCH BEHAVIOR WHILE VIEWING DRIVING SCENES UNDER THE INFLUENCE OF 
ALCOHOL AND MARIHUANA, H. Moskowitz; K. Ziedman; S. Sharma, Human Factors v18 
n5 p417-32 (Oct 1976) 

Two experiments were performed to determine the effects of alcohol and mari- 
huana on visual scanning patterns in a simulated driving situation equipped 
with an Eye Point of Regard system. Critical events (various events or ob- 
jects on the film which an alert driver should notice since they might call 
for a safety reaction) were determined and the drivers' response to them 
analyzed. 

In the first experiment 27 male heavy drinkers were divided into three groups 
of nine, defined by three blood alcohol levels produced bv alcohol treatment: 
O.O%, 0.0758 and 0.15% BAC's. Significant changes in visual search behavior 
including increased dwell duration, decreased dwell frequency, and increased 
pursuit duration and frequency were found under alcohol. In addition, results 
for critical event8 indicated that alcohol caused reduced examination of 
events' internal details and reduced the attention paid to other events during 
that time. 

In the second experiment 10 male social users of marihuana were tested under 
both 0 mcg and 200 mcg tetrahydrocannabinol per kilogram bodyweight. Mari- 
huana was found to have no effect on visual search behavior. The results 
are related to previous studies of alcohol and marihuana effects on informa- 
tion processing. Other studies have shown that marihuana strongly affected 
visual autokinesis, vigilance and measures of concentrated attention in 
situations where alcohol has produced no impairment. It is concluded that 
the perceptual deficits in performance caused by alcohol or marihuana have a 
different character. (HSRI) 



SMOKING POT AND DRIVIN', finr,r.).lrc-utj, Ilrt!-g~ ~ 1 0  n 3  p 8 - 1 3  (Auq 1976) 

T h i s  a n e c d o t a l  atlmmctry of r n , ~  r lhuana ef  f ~ c i  q on d r l v i n q  per formance  c o n t a i n s  
p e r a ~ n a l  ac.coun+s o f  r l r i < i - ; ~ (  -xytvt rv\cr l  4 h\  .isers n l  I he d c u q ,  ~ n d  a  des -  
c r i p t l o n  n f  the D c p t ~ r k r n ~ ~ ~ ~ 1  of l)elclrlsc r 1 ~ 1 i ~ b i  l l  t n l . i o t~  proqra!n f o r  m l l l t a r y  
p e r s o n n e l  who i+rp d r u g  u ~ a r : , .  l h o : ~ ~  w h o  rnake u s p  oE t h e  s e r v l c ?  may v o l u n -  
t e e r ,  b u t  most a r e  m n d a t o r  ly ~ n r n l  l o c l  a f  t,t'r hel17q a r r e s t e d ,  i n v e s t i q a t e d  
f o r  p o s s c s s i n y  o r  u s i n q  ctrucls ( - I  ~dc!ni r f l e d  f o r  r e h a b l l l t a t l o n  f o l l o w i n g  
m e d i c a l  c a r e  o r  A e t e c t t o n  t h t o ~ ~ c , i .  ~ l r i n a l y s l s .  (HSRI)  

DRUG USE APiD D R I V I N G  E:' ii I.l'iTVE:t..!,i?Y tiCr:JljEN1' SAMPLE, R .  G. Mort imer ,  i n  
P r o c e e d i n g s  o f  20 th  C o ~ , f ~ r e n c f _ ~ ~ ~ t h e  American A s s o c i a t i o n  f o r  Automotive 
M e d i c i n e ,  D .  F .  Nuelke, c d . .  AlinY. 1 0 7 6 ,  plYH-210 

A s u r v e y  was t a k e n  o f  t.he f~~.aiqui;r,r;, ,and k ind  o f  tlr-gs used  a t  t h e  C n i v e r s i . t y  
of  I l i l n o i s  i n  1 9 7 5 ,  anti comp~rctl  w1i.h the same s u r v e y  used  t o  a s s e s s  d r u q  
u s e  by s t u d e n t s  a t  E:astcrn I4l;l;iqar; I.l-l~versj t.y (EMU!  i n  1971 ,  a t  any  t i m e  and 
s h o r t l y  b e f o r e  d r l ' : ~ r i g .  :'\!I- stit.r c2v I ,:.I tieti h i o c j r a p h i c a l  d a t a  o f  t h e  r e s p o n -  
d e n t s ,  t h e i r  nil!nkwv of  7"'("!1;1??! , ' ,  .,!it ~ ) I I R  ?I?<!  m i l e s  dr :ven i n  t h e  previ .ous 
1 2  months.  A l c o h o l ,  inar ihu. jna,  : : ; i f f v ~ : - , ~  and ni-c\ t . ine were  most f r e q u e n t l y  
u s e d ,  b u t  t h e  use  of n ~ t . ~ ? : > t i  C S ,  otht:!. i t ! d a t ! l v ~ ~ ,  a t  .i m u l a n t s ,  h a l l u c i n o g e n s ,  
and  c h e m i c a l s  was r e p o r t i ~ d  by t h e  s tuc i r . l k s  

Automat ic  I ~ ? t e r a c t . i r ~ n  I)<~lr!:~t.cr i A i [ j :  .?r)ai;,sas , :cj~ ,r!  c s ~ r i e d  o u t  on t h e  EMU 
d a t a  t o  f i n d  those b ioqra : )h l : : a l  2 n d  tiriin usi:!>? l:ariablc>s; wliir:h were most 
a s s o c i a t e d  w i t h  ~ c c j , T c n t  and  v i n l a t i o n  -ate. ,  T h e  r c s u i i : ~  show~;rl t h a t  t h o s e  
who had  e l e v a t e d  v i . c ! s t i r r : ~  races  had  rr : ! i f P ~ r e ~ ? t .  ; , ro f l l c  of  d r u g  u s e  t h a n  
t h o s e  w i t h  h i g h e r  r a t o s  of- ac.c '~i lc! l ts .  11lcr)ii:~l users w h i l e  d r i v i n g  hat1 h i g h e r  
v i o l a t i o n  r a t e s ,  whi lc  f r m l e  r r a r i l ~ ! : a n a  art? x ~ l c o l . ~ c l  u s e r s  and male a l c o h o l  
u s e r s  were   den ti f  ied au haiiinci h1:;i;rr .i:c.tden?: r a t e s .  The use  of  c a f f e i n e  
o r  smoking t o b a c c o  ~ n l c o t + i n c )  ol.pearcc! : 3  seduce  t h e  2ffect:s of  o t h e r  d r u ~ s  
on b o t h  v i o l a t i o n  ,and ac.ci!lc~nt rnt .eL, .  (p l , jy !  

I l l i n o i s  O n i v e r e ~ t y ,  Charni~~ic.ln, I:(.; , l- .  o r  ! J ~ a ' l . t h  and S a f e t y  Edl lca t ion .  

EFFECTS Or FY\RIHLANPI-DPY'~'F '.)!i'!P)iJ-:!'A:~iiNt: ( ' O M 3  :NA,fONr V,, ,A .  z v a 1 , ~ ;  R ,  ."iartz ; 
B .  E .  Rodda: L.  ternl>er~qei-: R .  p .  T ' o r r .~~y ,  S L t f i c a l  Pharmacology and Thera-  
p e u t i c s  vZO n 3  p 3 5 0 - ; 3  i:;r.r: 19.10: 

The p u r p o s e  of t h i s  i n v e s t j . o a t ~ c > r i  -.as t o  e v a l u a t e  t h e  c a r d i o v a s c u l a r ,  psycho- 
l o g i c  and psychomotor  e f f e c t s  c!  mar ihuana  and amphetamine,  a l o n e  and i n  com- 
b i n a t i o n ,  and t o  investigate t h e  p o s s i b i l i t y  and n n t u r e  o f  a n  i n t e r a c t i o n  
between them. Under a d n u b i e - b l l n d ,  randomized ,  c o m p l e t e  b l o c k  d e s i g n ,  sub-  
j e c t s  were qivcri c l ? : t ~ e r  ;,laccbo n r  10 rnq/70 kc; dextro:imphetami.ne s u l p h a t e  ( A )  
o r a l l y ,  f o l l o w e d  I-!/,? h r  !aver.  l)y a v a r l h u a n a  c i c r a r e t t e  (M) p r e p a r e d  t o  t ie- 
l i v e r  50 mcy/kcj clel. +.?- ')-  :? tra!1,/~..~r1~,,;;.1r,!1iiI~i 1 (THC: , 

S t a t i s t i c a l  a n a l y s e s  s u q g e s t e d  t.liar h e a r t  r a t e  and b lood  p r e s s u r e  i n c r e a s e d  
i n  a n  a d d i t i v e  manncr wher, b o t h  d r u y  were cjiven. P l e c t r o c a r d i o g s a m  c h a n g e s ,  
when p r e s e n t ,  were n o n s p e c i f i c  i71 c k a r a c t e r  and a p p e a r e d  t o  be  a s s o c i a t e d  
w i t h  mar ihuana .  I n  a  seccnd  e x p e r i m e n t ,  psychomotor  per formance  was e v a l u -  
a t e d  by a s i m i l a r  d e s i g n ,  u s i n g  t h e  Wobble Board ,  P u r s u i t  M e t e r ,  and Delayed 
A u d i t o r y  Feedback t e s t s ,  and d o ~ e s  o f  10 mq/70 kq o f  A and M p r e p a r e d  t o  de- 
l i v e r  25 mcrj/kg THC. Impdtrmeni was r e l a t e d  t o  smoking o f  mar ihuana ,  and no 
d i f f e r e n c e  would be ? i . s t l n q u i s h e d  between M a l o n e  and M-A c o m b i n a t i o n .  Sub- 
j e c t i v e  e v a l u a t i o n ,  a s  measured by t h e  m o d i f i e d  C o r n e l l  Medica l  Index ,  demon- 
s t r a t e d  o n l y  a d d i t i v e  r.f f e c t s  f c r  t 1 1 ~  combins t i  o n .  
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The results suggested that the two drugs are additive in behavioral and 
neurophysical effecta. The)-e was no evidence of an interaction between them. 
Dextroamphetamine did not rtduce the observed effects of marihuana. (JAM) 

BLOOD LEVELS AND ELECTROENCEPHA1,OCRAPHIC EF'FECTS OF DIAZEPAM AND BROMAZEPAM, 
M. Fink: P. Irwin; R. E. Weinfeld; M. A .  Schwartz; A. H. Conney, Clinical 
Pharmacology and Therapeutk~ v20 n2 p184-91 (Aug 1976) 

Blood levels and electroencephalographic (EEG)  data were collected for 2 hours 
after single oral doses of bromazepam (9 mg), diazepam (10 mg), and placebo 
in 13 male adult volunteers. Both drugs caused an increase in beta activity 
(above 13 Hz) and a decrease in alpha activity (9-11 Hz) in the EEG. Blood 
levels of 100 ng/ml of diazepam or 50 ng/ml of bromazepam were associatad 
with significant changes in EEG beta activity. 

Temporal changes in the EEG after administration of the drugs paralleled 
development of plasma levels. Although a weakly significant correlation 
was found between measurable diazepam blood levels and amount of increased 
EEG beta activity, this was not the case for bromazepam. It was concluded 
that quantitative EEG is a sensitive continuous response measure, useful in 
defining cerebral activity, response latency, and relative potency of psycho- 
active benzodiazepines. (JA) 

EFFECTS OF DEXTROAMPHETAMINE ON PSYCHOMOTOR SKILLS, M. A. Evans; R. Martz; 
L. Lemberger; 8. E. Rodda; R. B. Forney, Clinical Pharmacology and Thera- 
peutics v19 n6 ~ 7 7 7 - 8 1  (Jun 1976) 

The purpose of this investigation was to evaluate the effects of graded doses 
of dextroamphetamine on certain quantitative measures of psychomotor perfor- 
mance in a nonfatigue situation. Twelve healthy male volunteers were qiven 
0, 5 ,  10 and 15 mg/70 kg dextroamphetamine orally in a randomized double- 
blind fashion in a series of four weekly sessions. 

Blood pressure increased linearly with dose while heart rate was unchanged. 
Although selected individual tests of stance sLabi11.t~ and motor function im- 
proved in a dose-related fashion, a generalized improvement in performance 
was not found in these nonfatigue situations. For example, in the Wobble 
Board test, stance stability lmproved when subjects' eyes were closed, but 
not when eyes were. open. Pursuit Meter tests indicated that dextroampheta- 
mine improved performance only with the fastest speed pattern. Delayed 
Auditory Feedback responses were unchanged with increasing doses and, there- 
fore, did not permit inferences of a dextroamphetamine effect on mental 
performances. The drug was associated with improvement in tasks that rely 
on either rapid responses or increased alertness. ( H S R I )  

SOURCES OF INFORMATION OF DRUG USAGE IN SWEDEN, B. Westerholm, Clinical 
Pharmacology and Therapeutics v19 n5 pt2 p644-50 (May 1976) 

various aspects of drug usage in Sweden are examined, and the discussion is 
based on sales statistics, prescription habits and figures, interviews, and 
in certain instances on the determination of plasma levels of drugs. Sales 
data were considered the crudest source of information on drug use; by analy- 
sis one can acquire information on what preparations are used, changes in use 
over a period of time, and a rough estimate on the amount of drugs consumed 



based  or1 t h e  " a g r e e d  d d i  l y  cio:,i~" I , . )  l-, : : ~ c - t i  d a t a  s e r v e  a s  ~ r ~ d i c a t c i r . ~  f o r  
f u r t h e r  researc:h. 

H o s p l t a l  arid p r e a c r  L [ > ~ L C \ I  11 L: 1 i 1 1  ( I  Inore ~ C ~ L I I  Led F a t t e r n  of  d rug  u s e ,  
and u s e r  charac-l.er1st icL3 cot 1 i I r f 7 nc. I .  Ana 1 y s r s  of  r e p e a t  p r e s c r l p t l o n s  
f o r  h y p n o t i c s  a r i f ~  s e r j n : ~ ,  c 7 c ,  I [ ) rI  i '  ' T T I ~  I ?  o f  I ~ r u q s  r n  Sweden was nccom- 
p l l s h f d  bv t h e  \ l i e  o i  jrcTrl.l i ? t  , 1 1 1  I rir~,birleri w i t h  l r i t e r v l e w s .  Plasma 
d e t e r m l n a t l o n p  wprr  h r l d  trl I ( rf~ncl b j c . c t ~ v c  method t o  measure consump- 
t l o n  o f  d r u q s  o b t a  ~ n ~ d  f v r - * -  I I , r  ! t i t  o r  ~r hy  p r c s c r l p t l o n ,  Such a n a l y s e s  
were performed f o r  t h e  rnv.8- ~n 1 , ~  , I  L a l s  with a c l l n l c a l  pharamcology 
~~~~~~~~~~y fvr  l n p i ~ t r e n t s  t r , c  I I 1.1 r 1ln Irugq.  

Drug usaqe  pat tclrnq rema ~r i i ' -  I I O v c r c o n s u ~ p t i o n  of  d r u g s  h a s  been 
s t u d l e d  wh l l '  t h e  p r o b l e n ~  0 1  i ~ , - r I  ins 111r-t Ion h a s  been n o r e  o r  less o v e r -  
looked .  F u r t h c r  c f f c ~ r r s  d -  , (  , 1 1  ' k r ,  F I i c ~ d a t e  how o p t l m a l  d r d g  t h e r a p y  
can be reacherl .  (HSPT) 

TIIR BACKGROUND P:?ITTFflN 1 ) I '  .)i;l'r S?,,'! i U  ~\IIS'I'MI,T~l, D. N .  Wade, Clinical 
Ph~~?~~~Jv~~~-_a;j-Thgaj~?!?~t ;.,: v '  ') p L 2  rj651-h (Yay 1976)  

Thc p a t t e r n  rf r l r u y  \ isau! i  i i ,  11.) 1 1  : ,  p , ! l ~ t i o r 1 s  h a s  bee:] s t u d i e d  irl twf) t y p i -  
c a l  A u s t r a l i a n  c~ L i e s .  RI::,; .lei~t.r, ~,clr?~: ' : i~< by ;nridor, samp1.ir.q and fro12 
p h a r m a c i s t s '  r e c o r d s  responried t ( :  cjue.c?icii:s r e : , ~ t e d  t o  s t a t e  o f  h e a l t h ,  
r e c u r r e n t  or c h r o p i  ,- d i s , j b l  l I t : . ,  ;~-.Ic! ! l r~t , r  Osp'Dsuzes d u r l n g  2 weeks precedi .ng 
t h e  i n t e r v i e w .  The l n c i . ! n r : ? r  ?,': !t.uL: i L ~ k :  :;q by t h o %  who r e p o r t e d  a  c u r r e n t  
a c u t e  c r  c h r o n i c  i l  Iness , 8 3 3  .:-: : > I  ,1'.1rr + l , a n  i n  t h c s e  who r e p o r t e d  no c u r r e n t  
r l l n e s s .  Drliq sale:: f i q , ~ i - , ? s  A ! ? - L + ! ( > ~  : . i : , ~ !  ' 2 1 1 s I . r ~ l i a n s  a r e  n e a r  t h e  t o p  o f  t h e  
w o r l d ' s  d rug  t ~ k ~ l r ~ ~  ' w l t l :  r ~ i  *.zc\' t i j  ,:n.l:;\.;'T'i)t.lm q r e a t e r  t ha i i  ~ r ,  t h e  Uni ted  
S t a t e s .  

O v e r - t h e - c o u n t c r  s a i c e  !- F iir8:*:rf \ $ a s  :!ls(~ &;,.!i.te h l a h ;  a n a l g e s i c s  an6 cough 
s u p p r e s s a n t s  were t h ~  two t:yyji.:. ::! :Ir l ~ ~ . : ? t  lc!rl w i t h  t h e  l a r g e s t  s a l e s .  The 
h i g h  consumptic~n o f  a n t ]  l ~ ' . . :  v . : g  r.. >:. --.:, ri:* t ~ r i  w i t - i :  t h e  a l a r m i n ?  i n c r e a s e  i n  
i a t r o q e n i c  i . l t ~ ~ ~ i s r : ~ - ~ . ? r ~ ~ i l ~ ~ e s i : .  v~r~;!r!. .o~:~!li: ,  and q a s t r o ~ . n t e s t . i n ~ i  hemorrhage 
I t  was c?nclud~!ii t i l ;>t  ! ' : I : .  i l . $  ! i ,'.irlii; usaqe must he s y m ~ t o m s t i c  o f  under-  
l y i n g  s t r e s s e s  a n d  ~ . r ~ ~ s s u r d ~ s  ",- d r i . ; ; ~  ! ~ v i n c ~  i n  A u s t r : i l i a ,  a l o n g  w i t h  a  
c ~ l l t l l r a l  f a c t : . ~ r  o f  r c a d y  .:cc'.:i:f~~:-icc, r ~ t  !.kc sc ,~? in :  use of  d r u g s .  The a t t e m p t  
t o  i c l e n t i f y  t h e  8 0 ~ 1 ~ 1  and r r , ; . :  T / ~ S I I : : ~ ~ I ~ ~  Frrzt.:3:.:; t!?at d ~ t . e r m i n e  dsuc !Ise 
p a t t e r n s  must bc! madn, E; i . 1 - r .  S i l l  I . < r ~  t(.! 8 ~ ; : p r c c i a t e  t h e  causb  must s e v e r e l y  
p r e j u d i c e  t h e  ct:ance c C  ::l.i.l-r .:*? Q !  .In) :,rluf.at i o n a l  o r  s o c i a l  program desigrned 
f.0 a1 t r r  t h p  im:tcirr.s 1 . f  $ : . ' : :  l ' : t :  * + ! - , '  ,cc!n~!~:ui~i.t). (,JAY) 

PATTERNS A N D  IJROBLEE.IS OF 1:171;!; ilr.,li:;ri:,.A'?'i 7'4: IN i\ DEVEI,0131iiG COUNTRY,  A .  ~ i l t i o r ,  
C l i n i c a l  P h a r m a c o i ~ c ; y ~ ~ $ - , - T h g ~ ~ 3 ~ [ ~ ; ! ~ " ~  i ' 1 9  n 5  p t 2  p657-62 (May 1976) 

The f a c t o r s  whi cki i r! T ~ E ~ I I : I -  , ' :r . l i . .  - , ; j l  ~ ,~ ! .+ . i on  i n  c7e:.i,;c?pi~'(r c .cur: t r ies  a f  feet 
p r o c e d u r e s  fr,r . . n t . r r~c luc in  ;I nr;:.. ' I  )I<;, i i.7 broad s c a l e  i:larket.ing, and i t s  
u l t i m a t e  d e c ~ ~ n t i  i n  a : 'cept<~ri . - :~.  "'~yi-ic.~.ii.is de?:crrni.ne o n l l  p a r t l y  t h e  number 
o f  p r e s c r i p t i o n s  a ~ c !  t k c  chr ' i  ,: ;. c:f d :  ? : a ;  gc?velrnrni?nt suppl j . ed  medicaments ,  
h a r d - s e l l  m a r k e t i n q  y r a c + . i c e s  allt i  :>*her f a c t o r s  t e n d  t:o s e t  t h e  p a t t e r n  o:F 
d r u g  u s a g e .  The p r a c t i c e  of drir~; s t - :~r inrr  i i i  "home p h a r m a c i e s , "  s pl~enomenon 
s u r v e y e d  by t h e  at:t.h.-.r, ; .- d p ? , ~  - j i - c .  n r i ?  t h e  rc:asqns f o r  i t  a n a l y z e d .  

I n  g e n e r a l ,  t h e  c a t e g o r i e c i  of dr-ufj.; ( c .  r ; .  , a n t j . b i o t i c s ,  c a r ~ d i o v a s c u l a r ,  
a n a l g e s i c s )  consumed a r e  t h e  same a s  i n  t h e  r e s t  of  Europe,  t h e  U .  S . ,  and 
L a t i n  America. Among t h e  mlnor t r a n c ~ u j . l i z e r s ,  t h e  consumption o f  rneproba~nate 
h a s  r i s e n  a b o u t  a  t h i r d ,  c h l . o r d ~ a z c p o x i d e  markedly ,  w h i l e  p h e n o b a r b i t a l  h a s  
remained t h c  same from 2969-1973. T h i s  i s  s a i d  t o  i l l u s t r a t e  t h e  p a t t e r n  o f  
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an upward c u r v e  i n  consumpt.~on of  a  new d r u g ,  and t h e  d i s p l a c e m e n t  o f  an o l d  
one .  The o v e r a l l  r i s e  i n  dl-ugs d u r i n g  t h i s  p e r i o d  was 72 .1% i n  Hungary. 
( J A M )  

INFLUENCE OF CANNABfDIOL ON DELTA-9-TETRAHYDROCANNARIN02, EFFECTS, W .  S .  
Dal ton ;  R .  MartZ; L. Lembergier: 8 .  E .  Rodda; R .  B. Forney ,  C l i n i c a l  Pharmacol- 

and T h e r a p e u t i c s  v19 n3 p300-9 (Mar 1976) 

Exper iments  u t i l i z i n g  hea l th ,y  male medica l  s t u d e n t s  and i n v e s t i g a t i n g  t h e  
p o s s i b l e  i n t e r a c t i o n  o f  t e t r a h y d r o c a n n a b i n o l  (THC) and c a n n a b i d i o l  (CBD), two 
major  components of marihuana,  were conduc ted  under c o n t r o l l e d  l a b o r a t o r y  
c o n d i t i o n s  i n  a  double -b l ind  manner. T e s t s  d e s i g n e d  t o  a s s e s s  psychomotor 
and menta l  performance were a d m i n i s t e r e d  a f t e r  v o l u n t e e r s  were g i v e n  p l a c e b o  
o r  2 5  mcg/kg THC t o g e t h e r  w i t h  e i t h e r  p l a c e b o  o r  150 mcg/kg CBD hy i n h a l a t i o n  
of  t h e  smoke o f  a  s i ! ~ g l e  c i g a r e t t e .  A l l  f o u r  t r e a t m e n t s  were a s s i g n e d  t o  
e a c h  s u b j e c t  a c c o r d i n g  t o  a s e r i e s  of L a t i n - s q u a r e  d e s i g n s .  

CBD s i g n i f i c a n t l y  a t t e n u a t e d  t h e  s u b j e c t i v e  e u p h o r i a  o f  THC. Psychomotor 
impairment  due t o  THC was n o t  s i g n i f i c a n t l y  a l t e r e d  by t h e  s i m u l t a n e o u s  
a d m i n i s t r a t i o n  o f  CBD, b u t  a  t r e n d  i n d i c a t i n g  a  d e c r e a s e  i n  THC-like e f f e c t s  
was observed .  When a d m i n i s t e r e d  a l o n e ,  CBD was i n a c t i v e  i n  t h e  s t a n d i n g  
s t e a d i n e s s  tes t ,  P u r s u i t  Meter ,  Delayed A u d i t o r y  Feedback,  and manual 
c o o r d i n a t i o n  tests.  A 30 minute  p r e t r e a t m e n t  w i t h  CBD i n  e i g h t  s u b j e c t s  
d i d  n o t . a l t e r  t h e  e f f e c t s  o f  THC on t h e  p a r a m e t e r s  measured.  ( J A M )  

FLURAZEPAM HYDROCHLORIDE, D.  J .  G r e e n b l a t t ;  R .  I .  Shader ;  J .  Koch-Weser, 
C l i n i c a l  Pharmacoloqy and T h e r a p e u t i c s  v17 n l  pl,-14 ( J a n  1975) 

A rev iew o f  t h e  a n i m a l ,  human, and c l i n i c a l .  pharmacology o f  f lu razepam,  a  
b a n z o d i a z e p i n e  h y p n o t i c ,  i s  p r e s e n t e d .  The p h a r m a c o k i n e t i c s  of  f lu razepam 
was i n v e s t i g a t e d  u s i n g  b o t h - r a d i o  t r a c e r  t e c h n i q u e s  and a  chemica l  method 
t o  d e t e r m i n e  i t s  c o n c e n t r a t i o n s  i n  body f l u i d s .  I n  two human s u b j e c t s ,  a f t e r  
a l a r g e  s i n g l e  dose  ( 9 0  mg) ,  peak b lood  l e v e l s  of  f lu razepam were l e s s  t h a n  
20 ng/ml, w h i l e  m e t a b o l i t e  l e v e l s  were 4 t i m e s  a s  l a r g e  and reached  a b o u t  
1 hour a f t e r  t h e  dose .  

C l i n i c a l  e v a l u a t i o n s  o f  f lu razepam a s  a  h y p n o t i c  a r e  rev iew@d,  and i t s  
n e u r o p h y s i o l o g i c a l  e f f e c t s  on s l e e p  a r e  d e s c r i b e d .  S i d e  e f f e c t s  have i n -  
c luded  psychomotor impai rment ,  r e s i d u a i  o r  "morning a f t e r "  e f f e c t s ,  and i n t e r -  
a c t i o n  w i t h  o t h e r  d e p r e s s a n t  d r u g s .  As w i t h  o t h e r  b e n z o d i a z e p i n e  compounds, 
f lu razepam h a s  a b u s e  p o t e n t i a l  and can produce h a b i t u a t i o n  i f  l a r g e  d o s e s  
a r e  t a k e n  o v e r  a  long  p e r i o d  o f  t ime .  (HSRI) 

PLASMA LEVELS AND SYMPTOM COMPLAINTS I N  PATIENTS MAINTAINED ON DAILY DOSAGE 
OF METHADONE HYDROCHLORIDE, W .  H .  Horns; M .  Rado; A .  G o l d s t e i n ,  C l i n i c a l  
Pharmacology and T h e r a p e u t i c s  v17 n6 p636-49 ( J u n  1975) 

Plasma methadone l e v e l s ,  symptom c o m p l a i n t s  and u r i n e  t e s t s  f o r  i l l i c i t  
o p i a t e  u s e  were fo l lowed weekly i n  1 7  p a t i e n t s  on a methadone main tenance  
program. A major  f i n d i n g  o f  t h i s  i n v e s t i g a t i o n  was t h a t  on c o n s t a n t  o r  v i r -  
t u a l l y  c o n s t a n t  dosage ,  t h e r e  were very  l a r g e  d i f f e r e n c e s  i n  plasma methadone 
l e v e l s  between p a t i e n t s ,  a s  w e l l  a s  v e r y  l a r g e  and unexpla ined  f l u c t u a t i o n s  
i n  day-to-day and week-to-week l e v e l s  i n  i n d i v i d u a l  p a t i e n t s .  Body weigh t  
was n o t  a  f a c t o r  i n  d e t e r m i n i n g  t h e  plasma l e v e l  a t  a  g i v e n  dosage .  Var ia -  
t i o n s  i n  plasma p r o t e i n  b i n d i n g  o r  i n  d i f f e r e n t i a l  metabol i sm,  o r  e x c r e t i o n  



of elther of the two enantlc.rners of methadone could not account for these 
drfferences. 

With rare exceptions, there was no relationship between plasma methadone 
level and symptom complaints, or between weekly changes in plasma methadone 
and changes in symptom complaints. Except possibly to identify the occasional 
patient with unusually low plasma methadone levels, the determination of 
methadone levels is not likely to be of practical value in methadone programs. 
(JAM) 

PLASMA CONCENTRATIONS OF DIAZEPAM AND OF ITS METABOLITE N-DESMETHYLDIAZEPAY 
IN RELATION TO ANXIOLYTIC EFFECT, 1 1 .  H .  Dasberg; E. van der Kleijn; P. J. R. 
Guelen; H. M. van Praay, ~1~n.cal Pharmacology and Therapeutics v15 n5 p473-83 
(May 1974) 

An investigation to establish thc relationship between plasma levels and 
short-term clinical effects of oral diazepam; the minimal effective level 
of plasma diazepam and the optimal dosage required for the treatment of 
anxiety in crisis situations; and the therapeutic role of the active 
metabolite of diazepam, N-desmethyldiazepam, was reported. Fifteen non- 
psychiatric patients suffering from acute anxiety in a crisis situation, 
admitted for a short inpatjent treatmen%, were treated orally with diazepam 
( 2 0  mg daily) for at least 5 consecutive days. Psychometric measurements 
for jmprovement of anxiety symptoms, gas-liquid chromatographic determina- 
tions of plasma diazepam and N-desmethyldiazepam, clearance rates relative 
to body weight, and correlations between improvement ratings and drug 
concentrations and clearance ratings were presented. A control group of 
similar patients receiving a placebo was included in the double-blind, 
randomized study. 

The results suggested that the dcqrce of the diazepam effect is directly Fro- 
portional to plasma concentrations nnd reciprocal clearance values for both 
compounds. The minimal effective plasma concentration in the steady state 
is 400 ng/ml. The metabolite has a slightly different action, exacerbating 
certain symptoms with plasma levels of 300 ng/ml or more. Monitoring 
plasma concentrations of diazepam dr~rinq treatment seems to be advisable. 
(tISRI ) 

QUANTITATIVE RELATIONSIlTP BETWEEN BLOOD ALCOHOL CONCENTRATION Ah0 PSYCHO- 
MOTOR PERFORMANCE, M. A .  Evans; R. Martz; B. E. Rodda; G. F. Kiplinger; R. B. 
Forncy, Clinical Pharmacology and Therapeutics v15 n3 p253-60 (Mar 1974) 

In this study, psychomotor performance and psychological responses of 
apparently normal individuals were examined and related to various concen- 
trations of blood alcohol in order to ascertain their association more 
closely. Following a series of doses of alcohol calculated to produce a 
BAC of 0, 25, 50, 75 and 100 mg%, 14 male medical and graduate students 
were evaluated for psychomotor impairment using a Wobble Board (WB) (standing 
steadiness) test, Pursuit Meter (PM) , and Delayed Auditory Feedback (DAF) . A 
modified Cornell Medical Index questionnaire was used to assess subjective 
impressions. 

Covariance analysls Indicated that performance deteriorated linearly with in- 
creasing BAC for both PM and WB tests. DAF also demonstrated increased irn- 
pairment with an increase in BAC. Similar results were found for subjective 
evaluations. At a mean BAC of 61 mg%, 11 of 14 subjects indicated that their 
driving ability would be impaired; at a mean BAC of 89 mg%, all judged that 
their driving ability would be impaired. (JAM) 
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EFFECTS OF MARIHUANA COMBINIlD WITH SECOBARBITAL, W. S. Dalton; R. Martz; L. 
Lemberger; 8 .  E. Rodda; R. I ) .  Forney, U i c a . 1  Pharmacology and Therapeutics 
v18 n3 p298-304 (Sep 1975) 

This inveetigation studied the psychomotor performance and psychological 
responses of humans receiving masihuand and secobarbital, alone and in com- 
bination. Male volunteers amoked a morihuana cigarette prepared to deliver 
0 or 25 mcg/kg tetrahydrocar~nabinol (THC) 50 minutes after ingesting a 
capsule containing either pl.acebo or 150 mg/70 kg sodium secobarbital. Drugs 
were administered in a double-blind manner, and all treatments were assigned 
to each subject in a randomized complete block design. Attentive motor 
performance, standing stead~ness, mental performance and manual coordination 
were measured by Pursuit Meter (PM), Wobble Board (WB), Delayed Auditory Feed- 
back (DAF) and the "suitcase test." 

Objective and subjective assessments indicated that marihuana impaired sta- 
bility, hand-eye coordination, and mental performance; secobarbital affected 
motor performance, manual coordination, and mental performance. In c o m b i a  
tion, the two drugs had an additive effect in subjective responses and impair- 
ment in the DAF, PM and "suitcase tests." (JAM) 

N-DESMETHYLDIAZEPAM AND AMYLOBARBITONE SODIUM AS HYPNOTICS IN ANXIOUS 
PATIENTS. PLASMA LEVELS, CLINICAL EFFICACY, AND RESIDUAL EFFECTS, M. 
Tansella; 0. Siciliani; L. Burti; M. Schiavon; C. Z. Tansella; M. Gerna; G. 
Tognoni; P. L. Morselli, Psychopharmacologia (Berlin) v41 n2 p81-5 
(17 Apr 1975) 

Estimates of hypnotic and residual effects were correlated wibh drug plasma 
levels of N-desmethyldiazepam (10 and 20 mg/day given at night) and amylo- 
barbitone sodium (200 mg/day given at night) determined in 45 patients after 
1 and 7 days of treatment. Gas-liquid chromatographic procedures were used 
to determine plasma levels of the drugs; clinical assessments were based on 
four self-rating scales while performance measures included the following 
tests: simple auditory reaction time, card sorting, digit symbol substitu- 
tion test, Gibson Spiral Maze and tapping test. 

N-desmethyldiazepam significantly accumulated during the experiment: from 
270 to 1328 ng/ml and from 327 to 2850 ng/ml for the low and high dose, 
respectively. Significant interpatient variability in plasma levels was 
noted. No significant relationships were found between clinical ratings 
of hypnotic effect and drug plasma levels, while a clear relationship between 
drug concentration8 and objective measures of hangover was observed for the 
barbiturate and high dose benzodiazepine groups. High levels of amylobar- 
bitone sodium affected cognitive tasks, while N-desmethyldiazepam affected 
two motor tasks. The results underlined the difficulty of a rational thera- 
peutic approach when standard doses and standard regimes are used. (I~SRI) 

DOSE EFFECTS OF SMOKED MARIHUANA ON HUMAN COGNITIVE AND MOTOR FUNCTIONS, J. 
Botg; S. Gershon; M. Alpert, Psychopharmacoloqia (Berlin) v42 n3 p211-8 
(19 Jun 1975) 

Graded doses (0 [placebo], 70, 130, 190 and 250 mcq/kg estimated delivered 
dose of delta-9-tetrahydrocannabinol) of marihuana were administered double- 
blind by smoking to five paid volunteers In a longitudinal, repeated measure- 
ments design. Speed of response of subjects trained to criteria was the 
basic parameter measured across tests of increasing cognitive involvement, 
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includir~g simple and complex reaction time, temporal judgment, Digit Symbol 
Substitution Test, and Word Association Test. Estimations for magnitude of 
"placebo effect" were made hy including a norlsmokiriq control condition. 

The mast significant linear dose-response effect was observed for mean pulse 
rate; all perfomance tests ; ; l ~ o  dcrnonstrated significant linear close effects 
in terms of impaired responE,e epeed. Marihuana produced a more effective 
reduction on simple automatic and motor functions compared to those of greater 
cognitive involvement. Marihuana did not interfere with the subjects' 
ability to maintain a response set (sustained alertness, attention, or vigi- 
lance). While marihuana die, not appear to induce defects in attention, the 
findings reported suggested the drug may have been responsible for a loss in 
short-term memory function. 

A wlde range of variability of placebo response was found. In addition, 
individuals performed differently durlnq intoxication demonstrating the dif- 
ferential resoonsivity between subjects. However, the consistency of intra- 
subject drug effects on a range of behavioral measures suggested individuals 
may follow their own particular pattern of response. Evidence for tolerance 
development was presented. OISKI) 
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EFFECTS OF PRACTICE ON MARIJUANA-INDUCED CHANGES IY REACTION TIME, S. C. 
Peeke; R. T. Jones; G. C. Stone, ~ s ~ ~ ~ ~ ~ h ~ ~ ~ c o l o g y  v48 n2 p159-63 
(28 J u l  1976) 

The effect of smoked marijuana on performance of complex reaction time (RT) task 
was studled ln two groups receivinq different amounts of practice. Group M-P 
had no undrugged practice before performing during marijuana intoxication 
for four consecutive daily sessions; on the fifth test day they performed 
while nonintoxjcatec'. Group TI-JV performed the task on four consecutive test 
dqys while non~ntoxicated, then smoked marijuana on session 5 .  Pulse rate 
and salivary flow were recorded several times per session in order to deter- 
mine whether the magnitude of physiological effect changed over days; sut- 
jective responses were assessed by means of a druq effects questionnaire. 

Re~Ult9 indicated that the opportunity for pre-intoxication practice was an 
important determinant of the magnitude of marijuana-induced impairment of 
perfomance. Significant R'? slowina was found for session 1 for group M-P; 
performance of this group improved rapidly and by the end of session 2 was 
not different from undrugged performance. Group P-M showed no RT slowing 
while intoxicated. Although performance data indicated substantial decreases 
in marijuana effects after the flrst session, the physiological and sub- 
jective effects appeared quite constant over the days. Placebo responses 
were characterized. 

Reaction time performance may involve two phases: an early, attention de- 
manding phase which is sensitive to drug effects and a later, "automatic" 
phase which results from practice and is more resistant to drug effects. 
Behavioral tolerance and the role of attention in the effects of marijuana 
are briefly discussed. (JAM) 

CRITICAL FLICKER FREQUENCY (CFF) AND PSYCIIOTROPIC DRUGS IN NORMAL HUMAN SUB- 
JECTS - A REVIEW, J. M. Smith; H. Misiak, Psychopharmacology v47 n2 p175-82 
( 2 8  May 1976) 

This literature review presents summary methodological and statistical data 
on 33 studies in which critical flicker frequency (CFF) thresholds were used 
to evaluate the effects of acute oral doses of single psychotropic druqs in 
normal human subjects. In all, 96 druq-dose-study combinations are repre- 
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sented. CPF wae found t o  bz altered to a statistically eignificant degree 
in 51 (65%) of the 79 inetcr.?cet? in which inferential statistical methods 
were used t o  evaluate the r~?erults. he expected, stimulants increased CFF 
while hypnotics decreased i:. 

There i s  also a discussion of important methodological considerations in the 
design of psychapharmacologlca1 studies employing CrF .  While many studies 
have shorn CTF to be sensitive to the effects of psychotropic drugs, there 
have not always been adequate controls for extraneous factors (especially, 
set and suggestion, changes in pupillary diameter, and the presence of other 
commonly used drugs). Final.ly, consideration is qiven to the attempts to 
Increase the sensitivity of the CFF test to drug effects. (JA) 

SENSORY, PERCEPTUAL, MOTOR AND COGNITIVE FUNCTIONING AND SUBJECTIVE REPORTS 
FOLLOWING ORAL ADbIINISTRATION OF DELTA-9-TETRAHYDROCANNABINOL, B. A. Peters; 
E. G. Lewis; R. E. Dustman; R. C. Straight; D. C. Beck, Psychopharmacology 
v47 n2 p141-8 (28 May 1976) 

This study was condbcted to clarify the immediate effects of orally ingested 
delta-9-tetrahydrocannabinol (THC) on human functioning as assessed by a 
battery of ten tests. Three dose levels (0.2, 0.4 and 0.6 mg/kg) and a 
placebo were administered to 10 frequent and 10 occasional marijuana users. 
Following ingestion, objective tests routinely used to evaluate cerebral 
dysfunction in hospitalized patients were administered. 

The influence of THC on proficiency and variability of performance was mini- 
mal, However, when individual test scores and variabilities were combined 
and converted to standard scores, allowing for analysis of overall perfor- 
mance, THC had a small but consistent effect on both proficiency and vari- 
ability of performance. In contrast, THC exerted profound effects on the 
subjective experiences of the volunteers as assessed by the Subjective Drug 
Effects Questionnaire. It was proposed that the small impairment noted in 
objective test performance as contrasted to the large effects on subjective 
responses suggests that the principal effects of marijuana are on the auto- 
nomic nervous system rather than on higher cortical functions. (JAM) 

DRUGS AND DRIVING, T. Silverstone, British Journal of Clinical Pharmacology 
vl n6 p451-4 (Dec 1974) 

This editorial briefly reviews the drugs and driving literature in discussing 
what effects drugs, particularly those used clinically, have on road traffic 
accidents. It is essential to know whether a patient taking a prescribed 
psychotropic drug actually drives better or worse with the drug. Unfortunate- 
ly, most drugs and driving research has used normal, healthy volunteers. Most 
studies focused on psychomotor or attentional effects whose relevance to 
driving has been questioned. 

Simulated driving studies, while being safe, lack certain extrapolation to 
driving performance. Most actual driving studies have been limited to closed 
course tests, probably due to the considerable medico-legal and ethical 
difficulties of conducting drug experiments in traffic. Epidemiological 
studies are needed to clarify the relationship of prescribed drugs to road 
traffic accidents involving their users. In the present state of knowledge, 
warnings should be issued to patients not to drive until the effects of the 
drug have been assessed, and not to ingest alcohol or other drugs while taking 
the drug as prescribed. (HSRI) 



THE BIOCHEMI(:AL PHARMACOLOG1 OF' ABIlSED DRU(;S, 1 AMl1[1I.;TAMINES, COCAINE AND 
LSD,  J .  Caldwel l ;  P .  S .  S a v e r ,  c l i n i c a l  I'harmacoloqy. and ~ h e r a p e ~ _ t & ~  v16 n4 
p 6 2 5 - 3 0  ( O c t  1974) 

The chemls t ry ,  metabollsm, and pharmacology of amphetdmlne, cocalne  and 
l y e e r g i c  acad die thylamide (LSD) a r e  r c v l e w ~ d .  Specla1 t o p i c s  Include t h e  
manifestations of arnphetam~re abuse ,  t h e  phenomenon of t o l e r a n c e  t o  t h e s e  
d rugs ,  and t h e l r  p o s t u l a t e d  mode of a c t ~ o r i .  (HSRI) 

THE BIOCHEMICAL PtiARMACOLCGY OF ABUSED D R U G S .  11.  ALCOHOL A N D  BARBITURAI'ES, 
J .  Caldwel l ;  P .  S .  Sever ,  C l i n i c a l  Pharmacology and-Therapeutics v16 n5 pt:l 
p737-49 (Nov 1974) 

The chemls t ry ,  metabollsm, and pharmacology of e t h y l  a l coho l  ( e t h a n o l ,  
a l c o h o l )  and t h e  barbiturate drug c l a s s  a r e  discussed. Tolerance t o  t h e s e  
d rugs ,  c r o s s - t o l e r a n c e  between them, and the  common a s p e c t s  of c e n t r a l  nervous 
system (CNS)  t o l e r a n c e  t.o ~ f f c c t s  of  depressan t  drugs a r e  reviewed. 

The l i t e r a t u r e  i n d i c a t e s  t h a t  alcclhol to l e rance  i s  due p r i n c i p a l l y  t o  CNS 
a d a p t a t i o n ,  not metabol ic  a l t e r a t i o n ;  t h a t  while t o l e r a n c e  t o  s h o r t e r  a c t i n g  
b a r b i t u r a t e s  can be expla ined by induc t ion  of metabol iz ing enzymes, CNS adap- 
t a t i o n  becomes more important  f o r  t h e  longer fitting members of the  drug c l a s s ;  
t h a t  c ross - to l e rance  between a l coho l  a n d  the  b a r b i t u r a t e s  i s  p r i n c i p a l l y  due 
t o  a l t e r a t i o n  of CNS s e n s i t i v i t y .  The phenomenon of acu te  t o l e r a n c e  i s  
i n t roduced ,  and d i s c u ~ a e d  i n  r e l a t i o n  t o  chronic  t o l e r a n c e ;  an analogy t o  
l e a r n i n g  and memory i u  made. I t  i s  seen t h a t  t h e  product ion of t o l e r a n c e  t o  
CNS d e p r e s s a n t s  may wel l  be due t o  a b a s i c  c e l l u l a r  adap ta t ion  t o  t h e  e f f e c t s  
of t h e  druq r a t h e r  than t o  thc  drug i t s e l f .  (HSRI) 

THE BIOCHEMICAL PHARMACOLOGY OF ABIISED DRUGS. 111. CANNABIS, OPIATES, AND 
SYNTHETIC NARCOTICS, J .  Caldwel! ; P .  S .  Sever ,  C l i n i c a l  ~ h a r m a c o l o ~ ~  and 
Therapeut ics  v16 n6 p989-1013 (Dec 1 9 7 4 )  --- 
The chemis t ry ,  metabolism and d i s p o s i t i o n ,  and pharmacology of t h e  o p i a t e s ,  
s y n t h e t i c  and n a t u r a l l y  o c c u r r i n g ,  and t h e  primary a c t i v e  c o n s t i t u e n t  of 
cannab i s ,  de l t a -9 - t e t r ahydrocannab ino l ,  a r e  reviewed. P a r t i c u l a r  a t t e n t i o n  
i s  given t o  t h r e e  of t h e  most important  s y n t h e t i c  n a r c o t i c s :  meper id ine ,  
methadone and pentazocine .  Tolerance both t o  cannabis  and t o  n a r c o t i c s  i s  
d i scussed  i n  t h e  l i g h t  of r ecen t  r e sea rch  and t h e o r e t i c a l  c o n s t r u c t s .  (HSRI) 

DIAZEPAM METABOLISM IN NORYAI, M A N .  I .  SERUM CONCENTKATIONS AND CLINICAL 
EFFECTS AFTER INTRAVENOUS, INTRAYUSCIJLAR, A N D  GRAL ADMINISTRATION, L .  
H i l l e s t a d :  T. Hansen; H .  Melsom; A .  Drivenes,  C l i n i c a l  Pharmacology and 
Therapeu t i c s  v16 n3 p t l  p479-84 (Sep 1974) 

The dependence of serum concen t ra t ion  on t h e  mode of a d m i n i s t r a t i o n  of 
diazepam t o  normal s u b j e c t s  was demonstrated.  Serum l e v e l s  were determined 
by t h e  use of  a  gas - l iqu id  chromatography-electron cap tu re  d e t e c t o r  method. 
S u b j e c t s  were examined f o r  impairment of mental  a c u i t y ,  coord ina t ion  and 
v i s u a l  f u n c t i o n .  

In t r avenous ,  i n t r amuscu la r ,  and o r a l  a d m i n i s t r a t i o n  of 2 0  mg diazepam r e s u l t e d  
i n  t h e  fo l lowinq peak concentra t i .ons ,  r e s p e c t i v e l y :  1600 ng/ml (15 m i n . ) ;  
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290 ng/ml (60 min.); 490 ng,/ml (30 min.). The clinical effects exhibited an 
accurate relationship to the serum concentration levels. At high levels of 
diazepam in the serum, the nedative effect was accompanied by marked deterio- 
ration of eeveral mental fu~ictione and of cobrdination. The study revealed a 
conspicuous discrepancy between the judgment of the subjects and actual 
ability for adequate mental and physical function. This finding may be of 
practical importance. (HSRI) 

DIAZEPAM METABOLISM IN NORMAL MAN. I .  SERUM CONCENTRATION AND CLINICAL 
EFFECT AFTER ORAL ADMINISTRATION AND CUMULATION, L. Hillestad; T. Hansen; H. 
Melsom, Clinical Pharmacology and Therapeutics v16 n3 ptl p485-9 (Sep 1974) 

Serum concentrations of diazepam and its principal metabolite, N-desmethyl- 
diazepam, and clinical effects were measured daily following oral administra- 
tion of 15 and 30 mg diazepam daily for one week. Experimental findings 
demonstrated that continuous oral administration of diazepam in ordinary 
doses causes conspicuous cumulation mainly during the first week. Tolerance 
develops, since clinical effects were less marked at serum levels causing 
deterioration of mental and physical functions on acute administration. The 
biologic half-life of diazepam was found to be 54 hours, and the apparent 
biologic half-life of ite metabolite, which reached greater concentrations 
than its parent compound, was 92 hours. Clinical effects appeared to be 
related solely to serum levels of diazepam however. (HSRI) 

CONCENTRATION-EFFECT RELATIONSHIPS WITH MAJOR AND MINOR TRANQUILIZERS, S. H. 
Curry, Clinical Pharmacology and Therapeutics v16 nl pt2 p192-7 (Jul 1974) 

Relationships between the effects of centrally acting drugs and concentrations 
of the pharmacologically active molecules in plasma are influenced by features 
of the drug, e.g., its metabolism and disposition; by features of the effect 
under study, e.g., the possible frequency of its measure and sensitivity of 
recording small changes; and by features of the relevant disease state, in 
clinical studies. Such relationships take a wide variety of forms, ranging 
from simple direct relationships, for instance, those involving effects on 
reaction time; to extremely complex relationships, for instance, those 
involving clinical rating of psychopathology. 

Additional factors concerning experimental design and clinical pharmacology 
which influence the relationships between drug effects and drlig concentrations 
i n  plasma are briefly summarized. A number of forms of relationships have 
been revealed with glutethimide, nordiazepam, and chlorpromazine, and a brief 
review is presented of the current status of studies of the relationship 
between concentration and effect for these compounds. (JAM) 

PLASMA LEVELS AND TRICYCLIC ANTIDEPRESSANTS, A. H. Glassman; J. M. Perel, 
Clinical Pharmacology and Therapeutics v16 nl pt2 p198-200 (Jul 1974) 

This report reviews studies in which attempts were made to examine the rela- 
tionships between the plasma levels of tricyclic antidepressants and clinical 
outcome. In each of four separate studies, a different relationship was 
found. Two major underlying problems, the heterogeneity of the depressive 
population and individual variability in plasma protein binding, have contri- 
buted to these apparent discrepancies. 

The usefulness of plasma level measurements in depressive disease, a complex 
of behavioral patterns, remains to be seen. However, the monitoring of 
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PLASMA NORTRfQTY1, tNC LEVEL,S--Rt1,l"r!oNStitP TO CLINTCAI,  E F F r C T S ,  M .  Asberg ,  
C l ~ n l c a l  Ph?_r_m~o_1-o_~.-~n_r3__7'~"I_cr~~~li LC? V i h  :iI p t >  ~ 2 1 i - 2 ' )  (:ul 1 9 7 4 )  

The r e l a t l n n s h ~ p  bcc ween nor t r l [ , t y '  I l i r ,  ( Y ' T )  l r v r - 19  an2  therapeutic e f f e c t s  
was s t u d i e d  i n  p a t i e n t 8  d l a a r o s e l  w ~ t h  cndoqenous depression. A f t e r  a  washout  
p e r l o d  w l t h  patients on placc;bii f o r  4 - 7  d a y s ,  50  mq "u' t . 1 . d .  was g l v e n  f o r  4 
weeks.  Different r a t l n y s  f 1 s i d r  i f f e r t s  and s e v f 7 r l t y  o f  d e p r e s s ~ o n  were 
performed a t  t h o  end of t h r  washot i t  r erloci and once weekly d u r m g  t r e a t m e n t ,  
w l t h  NT c o n c ~ n t r a t l o n s  d e t e r m ~ n e d  t w l r P  weekly.  

The b e s t  classification hetween " r e s p o n d e r s "  and "nonresponders"  t o  NT, based 
on p s y c h i a t r i s t s '  r a t i n g s  w i t h  a  modi f ied  Cronhelm-Ottosson s c a l e ,  was o b t a i n e d  
a t  1 7 5  na/ml o f  plasma.  A l t h o u g h ,  t ~ : ~ . ,  general terldency i s  f o r  p a t i e n t s  t o  cio 
l e s s  w e l l  on h i g h  plasma l e \ i e l s ,  sorrie b e n e f i t  whiLe o t h e r s  do n o t  r e c o v e r  even  
on moderate  l e v e l s .  Or any s t a n d n r d  dosaqe ,  a  c e r t a i n  number of  p a t i e n t s  w i l l  
have plasma l e v e l s  t h a t  a r e  t.oo low t o  h e  effective, and some w i l l  d e v e l o p  
t o x i c  l e v e l s  evcn on vei: j  low dosane:?. Monitr)r?.ng NT l e v e l s  may be a  way t.o 
i n c r e a s e  t h e  e f f i c a c y  of  t rea tmer . t  1:) pa t i e n t c  not. r esponding  t o  s t a n d a r d  
t h e r a p y  and I n  t h o s e  w l t h  d i s t , ~ r b i n q  s i d e  e f f e r t s .  ( J A M )  

INSTRUCTIONAL GOALS F O R  I;IiSSIC:IANti I N  'i'h';: I ;SE 01: 3:,303 LEVEL DATA--AND THE 
r O l l T R I R U T L O N  OF COMPIITER.3, I,, 8 .  Shi- l n e r  ; %' . L .  Mei.non; 5. Rosenberg , C l l n l c a ?  
Pharmacology and T h e r t ! p e u t ! ~  v l 6  n l  p t ?  ~ 2 6 ~ - 7 1  ( 3 u l  1 9 7 4 )  .~- 
The importarice o f  d kncwlcdqe of ynar-:.,icokinctics i n  t h e  p h y s i c i a n ' s  t h e r a -  
p e u t i c  d ~ c i  5 1 0 3 - ~ n a k i : ~  i s c?mphasi zc:d. Rased ~ji: a v a i l a l ? l e  s t a d i e s  of  a d v e r s e  
d ruy  r e a c t i o n s  an t !  a6.r .ir .ii':icg 1,r:vcl p: f!:Di,) , i t i s  :rnssibl.c t o  o p t i m i z e  e f f i -  
cacy w h i l e  p r c v z n t ~  ng t u x i c ~ t g  . 4 p n y s i c  i an  needs t o  u n d e r s t a n d  t h e  b a s i c  
c o n c e p t s  o f  p h a r w a c o k i n e t i c s  anti how t.:: apply  SDI, 43ta s e l e c t i v e l y  and more! 
~ ~ r e c i s e l y  t o  t h e  i n d i v i d u a l  p a t i e n t . .  T h i s  1.s p a r t ~ c i i ? a r l y  i m p o r t a n t  f o r  d r u g s  
w i t h  narrow t h e r a p e u t i c  i n i i l c e s .  

A s y l l a b u s  .IS ol .~t . l i r~erj  f ~ j l  :-PIC tc~ac:!i:rl'l of tlw q u a l i t a t i ~ ~ e  a s p e c t s  of pharma- 
c o k i n e t i c s  t.0 p t i y s i c l a n s ,  k,r.!sr, s t a f f ,  and mec'ical s t u d e n t s .  The u s e  of a 
feedback res~>ol- : j ive cornpllter systen! a s  an did t o  makj.ng dosage  d e c i s i o n s  f o r  
t h e  1ndividua. i  pat. i e n t  ? lndcr  theray?:, , s 3efended a s  a means of  p e r s o n a l i z i n g  
and improvinq medica l  c a r c .  Rc!su?ts o f  s a c h  a system u s i n y  t h e  d r u g  d i g o x i n  
a r e  p r e s e n t e d .  ( J A W )  

THE NATURE 01' STORAGE DCFI('I1'S Al.11 ~T\TF-!3EPENDCN'I' RFTRlEV4L UNDER MARIHUANA,  
C .  F .  D a r l r y  J. i .  ' l ' ~ r l k l ~ r l h e r q :  W. 1'. Roth: R .  C. t\".lrl9orl, Psychcpharma- 
c o l o g i a  ( B e r l - n )  v37 n 2  p1 19-49  ( 2 1  Jun  19743 

To exp lo re  the  naturc! o f  t t re  s t o r a q e  d e f i c i t  prod\!cc:? by marihuana i n t o x i c a t i o n  
and t o  d e t e r m i n e  i f  r e t r i e v a l  i s  s t a t e  dependent  f o r  t h i s  d r u g ,  4 8  s u b j e c t s  
were p r e s e n t e d  t e n  20-word l l s t s  b e f o r e  r e c e i v i n g  a n  o r a l  d o s e  o f  marihuana 
( 2 0  mg t e t r a h y d r o c o n n a b i n o ;  e s t i n a t e c i , ) ,  and a n o t h e r  t e n  l i s t s  f o l l o w i n g  d r ~ g  
a d m i n i s t r a t i o n .  S tudy  of  {:he l i s t s  was d i v i d e d  between a n  o v e r t  f i x e d  r e h e a r -  
s a l  p r o c e d u r ~ '  and t h e  suh . j f !c t s7  iiormal c o v e r t  f ree  r e h c a r z a l  p r o c e d u r e .  
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On Day 1 of the experiment, an immediate recall test followed each of the 
lists presented. The marih~ana-induced deficit in immediate recall performance 
on Day 1 far free reheareal liats was not eliminated when the fixed rehearsal 
procedure wae uaed. Thus, n~arihurrna intoxication impaired the storage of in- 
formation even when overt rehearsal in the drug and no-drug states were equated. 

Three days later (Day 4) subjects returned, half receiving marihuana (Drug 
Group) and half receiving placebo (Placebo Group). All subjects were then 
administered delayed recall, recognition, and order tests on the words pre- 
sented on Day 1. Delayed recall was asymnetrically state dependent, whereas 
delayed recognition performance was not state dependent. (JA) 

PERFORMANCE ON A VERBAL LEARNING TASK BY SUBJECTS OF HEAVY PAST MARIJUANA 
USAGE. M, J, Cohen: W. H. Rickles, J r . ,  Psvcho~harmacologia (Berlin) v37 n4 

Male subjects categorized as heavy marijuana users were given paired associate 
learning tasks in a 2 X 2 state dependent learning design. Galvanic skin 
resistance, electrocardiogram, respiration, and finger pulse volume were 
recorded continuously. Total training trials for each subject was twice the 
number needed to reach criterion learning, i.e. 100% overlearning. Seven days 
later, subjects were tested for recall. A second list of paired associates 
was then learned. 

No significant effects were found between marijuana and placebo groups on 
trials to criterion, and recall of the task seven days later was not found to 
be state dependent. The results were compared to a previous study using light 
users that reported a state dependent effect. The effects of the subjects' 
past marijuana usage history and the drug's acute effects on learning and re- 
call were discussed. It was argued that attempting to explain behavioral 
effects of drugs in terms of psychological models of learning and cognition is 
a more fruitful approach than employing the concept of behavioral tolerance. 
(HSRI) 

BLOOD AND URINE LEVELS OF N,N-DIMETHYLTRYPTAMINE FOLLOWING ADMINISTRATION OF 
PSYCHOACTIVE DOSAGES TO HUMAN SUBJECTS, J. Kaplan; L,. R. Mandel; R. Stillman; 
R. W. Walker; W .  J. A .  VandenHeuvel; J. C. Gillin; R. J. Wyatt, Psychopharma- 
cologia (Berlin) v38 n3 p239-45 ( 2 0  Sep 1974) 

Psychoactive doses (0 .7  mg/kg) of the hallucinogen N,N-dimethyltryptamine (DMT) 
were administered intramuscularly to 11 male subjects, all of whom were 
experienced hallucinogen users. Blood and urine samples were collected and 
assayed for DMT using a gas chromatoqraphic-mass spectrometric isotope dilution 
method. Subjective "high" was assessed with the use of a simple rating scale. 

Blood DMT levels and the subjective high followed a similar time course, and 
indicated that DMT's psychological effects are mediated by a mechanism requir- 
ing little or no metabolism of DMT. The absolute amounts of DMT in blood and 
urine were quite small despite the extremely intense subjective effects. Any 
small amount of endogenous DMT produced in the brain probably would not be 
detectable in the blood, Urine levels of the drug were even less indicative 
of DMT levels. These data may explain why it is not feasible to demonstrate 
marked differences in DMT concentrations between patients and normals. Search- 
ing for differences in DMT metabolites may have more utility. (HSRI) 



MARIHUANA EFFECTS OU L/:AiiNiNL;, A 1  7 :"VTI(JK AND TIME ESTIII1ATlON, L .  Vachon: f i .  
Sulkowskl ;  E. R i c h ,  I'sychqb~b~~iygO!oein ( B e r l i n )  v3Y nl p l - 1 1  ( 1 7  Oct 1974)  

Ten h e a l t h y  male v o l u n t e e r s  . ~ r i c l L - , ~  a marlhuana c l q a r e t t e  w l t h  2 . 5 4  d e l t a - 9 -  
tetrahydrocannabinol (THC; and a " ! I ( -exhaus ted  p l a c e b o  cigarette according t o  
a  c r o s s o v e r  d e s i g n ,  t h r e e  ddys 3 ~ d r t .  S u b j e c t s  were a s k e d  t o  r a t e  t h e  q u a l i t y  
of  t h e  c l q a r e t t e  and t b e  " h l g h "  a n d  ~ t s  " p l e a s a n t n e s s , "  e a c h  on a  s c a l e  o f  
0-100 p o i n t s .  P h y s ~ o l o q l c a l ,  p s y r h o l o q ~ c a l ,  and psychomotor  t e s t s  were 
administered. 

The mar lhuana  a d m i n i s t r a t l o r  wag  a s s o c i a t e d  w i t h  an i n c r e a s e  i n  h e a r t  r a t e ,  
e l e v a t i o n  of  s y s t o l i c  b lood  p r e s s u r e ,  c o n j u n t i v a l  r e d d e n i n g ,  and s p e c i f i c  
a i r w a y  c o n d u c t a n c e  incrcasc ' .  T i n i t  p e r c e p t i o n  and Automated D i g i t  Symbol 
S u b s t i t u t i o n  T e s t  per formance  were, i m p a i r e d .  D i a s t o l i c  b l o o d  p r e s s u r e  and 
a t t e n t i o n  measured by t h e  cont :~riuous per fa rmance  t a s k  were n o t  a f f e c t e d .  
The p l a c e b o  p r e p a r a t i o n  produced a s u b j e c t i v e  p l e a s a n t  h i g h  b u t  n o t  p h y s i c -  
l o g i c  e f f e c t s  or per formance  chancjc. The h i g h  induced  by t h e  a c t i v e  p r e p a r a -  
t i o n  was o f t e n  r a t e d  a s  u n p l e a q a n t .  T h e  d a t a  s u g g e s t e d  t h a t  t h e  a c u t e  
mar ihuana  i n t o x i c a t i o n  i m p a i r s  l e a r n i n g ,  p r o b a b l y  by d i s r u p t i n g  t h e  memory 
a c q u i s i t i o n  p r o c e s s e s .  ( J 4 M )  

EFFECT OF TWO WEEKS' TRFATI+'!,i"; I ITr CtILORIblIPRAMINE A N D  NORTRIPTYLINE, ALONE 
O R  I N  COMBINATTOh WITH AI ,COI I ' I~ , ,  1% J , F A R N I N G  AND MEMORY, R .  L r l j e q ~ ~ s t ;  M .  
L i n n o l l a :  I". J .  M a t t l l n ,  I13y2lr_', ,.fir n & s _ o j p ~ ~  ( B c r l l n )  v30 112 p181-f, ( 2 9  Oct  
19741 

Twenty w i l e  s t u d e n t s  were . .reat em! ~~:o;ll .)ie-bl ind  w i t h  nor  t r i p t . y l i n e ,  c h l o r i m i -  
p r a m i n e ,  o r  p l a c e b o  f o r  two week; ; i l  a c r o s s o v e r  d e s i g n ,  For  t h e  f i r s t  7 days  
t h e  d o s e  of n o r t r i p t y l  i n s  11ydror;.i!:ilAide ::r ch lor imiprarn ine  h y d r o c h l o r i d e  was 
10 mg t . i . d . ,  and f o r  !.he I e x t  7 :';\'s :.he r e s p e c t i v e  d o s e s  were 20 and 2 5  rng 
t . i . d .  On t h e  1 4 t h  day o f  t reat l r ,~: . '  , t h e  e f f e c t s  of  d r u g s  and t h e i r  i n t e r a c -  
t i o n s  w i t h  a l c o h o l  were te!;tccl I:] P.;o k i n d s  of  l e a r n i n g  s i t u a t i o n s .  The 
p r e s e n c e  of t h e  a n t i ? e p r e s s a ? i t s  i t .  ; i lasna was checked by n e a n s  of  t h e  t y r a n i n e  
p r e s s o r  t e s t .  

Alcohol  a l o n e  s i g n l f ~ c a n t i . .  incri:.lsetI t h e  numher of mistake:  i i l  the p a i r e d  
a s s o c i a t e d  l e a r n i n q  t e s t .  N n r t r i ~  tyline a l o n e  s l i g h t l y  i n c r e a s e d  t h e  number 
of m i s t a k e s  i n  p a i r e d  fi:,soi:iii::ccl learning t e s t  and impai red  t h e  backward 
r e c a l l  of d i g i t s .  C h ! o r i ! - l p r a n : i ~ ~ r  s?'?ne ha6 no measurab1.e e f f e c t  on l e a r n i n g  
or memory. N o r t r i p t y l i n e  i!nhanz~:i? ? h e  d e l e t e r i o u s  e f f e c t  o f  a l c o h o l  on t h e  
a b i l i t y  t o  l e a r n  new m a t e r : a l ,  wi:crcas ch lor imiprarn ine  a n t a g o n i z e d  a l c o h o l  i n  
t h i s  r e s p e c t .  Both a n t i d e p r c s s a r ~ t a  significantly s h i f t e d  t h e  d o s e - r e s p o n s e  
g r a p h  f o r  t h e  t y r a m i n e  e f f e c t  oc s y s t o l i c  b lood  p r e s s u r e  t o  t h e  r i g h t .  The 
f i n d i n g  t h a t  r e s u 1 . t ~  from t h e  p r m s o r  t e s t  and t h e  memory t e s t s  d i d  n o t  c o r -  
r e l a t e  w i t h  e a c h  o t h e r  s u g g e s t s  !:hat a t  t h e s e  d o s a g e  l e v e l s ,  pharmacodynamics 
a t  c e n t r a l  r e c e p t o r s  d i d  n o t  c o r r e ? a t e  w i t h  pharmacok.ine':ics i n  t h e  p e r i p h e r y .  
( J A M )  

EFFECT OF DELTA-8-THC OV AI.C'OlI( id--J  Nr)i'CED SLEEPING TIME I N  TIIF, RAT, E .  Fr ledman;  
S .  Gershon ,  P s y c h o p h a r n 1 ~ ~ ~ _ 0 ~ _ 1 . a _  ( 1 3 r r l l n )  v39 n3 pL93-E ( 5  Nov 1974)  

The e f f e c t  of  a c u t e  and r e p e a t e d  d e l t a - 9 - t e t r a h y d r o c a n n a b i n o l  (THC)  on a l c o h o l -  
i n d u c e d  s l e e p i n g  t i m e  was s tud ie .1  i n  male a l b i n o  r a t s .  Acute  p r e t r e a t m e n t : ;  
w i t h  1 ,  3 ,  5 ,  and 7 rng/kg THC ma~rkedly p o t e n t i a t e d  s l e e p i n g  t i m e  i n  a  dose,-  
r e l a t e d  manner. The po ten t : i a t io r l  o f  t h e  a l c o h o l  s l e e p i n g  t i m e  i s  s h o r t e n e d  
s i g n i f i c a n t l y  a f t e r  r e p e a t r d  p r i o r  t r e a t m e n t  w i t h  THC and c a n  be o b s e r v e d  
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72 houra post-chronic kreatnlent. The e f f ec t s  af THC on alcohol-induced 
sleeping time do not involvtr a l t e r ed  metabolic retea of dl~bh01, and may be 
due to action en the centra; netvau8 system, (JAM) 

DISCRIMINATIVE RESPONSE CONTROL PRODUCED WITH HASHISH, TETRAHYDROCANNABINOLS 
(DELTA-I-THC AND DEL$A-9-THC), AND OTHER DRUGS, T. U. C. Jarbe; 8 .  G. Henriks- 
son, Psychopharmacologia (Berlin) v40 nl pl-16 (2 Dec 1974) 

In a series of experiments, the discriminative properties of hashish and its 
derivatives and other, noncannabinoid drugs have been examined. To determine 
the specificity of the drug induced response control, a variety of psycho- 
active drugs were tested for their possible generalization to the training 
drugs. It is concluded that tetrahydrocannabinols (delta-8- and delta-9- 
tetrahydrocannabinol) (THC) are interchangeable with respect to cue function 
and that hashish, inhaled as smoke, produces cue effects similar to synthetic 
THC in rats. Neither cannabidiol nor cannabinol evidenced transfer to hashish 
or its derivatives. 

Lack of generalization to THC was also apparent for CNS depressants, anticho- 
linergics, tacrine, scrnylan, psilocybin, morphine, CNS stimulants, yohimbine, 
and phenitrone. Some drugs were tested for antagonistic effects, but all were 
found ineffective in preventing THC discrimination. The results from this and 
previous studles support an earlier suggestion about a unique mode of action 
for the cannabinoids. (JAM) 

THE EFFECTS OF HYPNOTICS ON IMIPRAMINE TREATMENT, B. R. Ballinger; A .  Presly; 
A .  H. Reid; I. H. Stevenson, Psychopharmacologia (Berlin) v39 n3 p267-74 
(5 Nov 1974) 

Plasma imipramine and desmethylimipramine concentrations and depression ratings 
were measured over a 3 week period in 3 groups of hospitalized depressed 
patients given standard doses of imipramine (25 mg t.i.d. for three -days, 
then 50 mg t.i.d, for 18 days). The first group received imipramine alone, 
the others either amylobarbitone (200 mg) or nitrawpam (10 mg) in a double- 
blind fashion. 

Plasma antidepressant levels were consistently h i  her in the group receiving 
no hypnotic but only significantly so in the case of "total" IMI in the 
imipramine alone group compared to the group rece~ving imipramine plus amylo- 
barbitone. The interindividual differences in plasma levels were large. 
There was no difference between the groups with regard to changes in depres- 
sion, sleep, or side effects. 

From a clinical point of view, there is, therefore, no evidence from this 
study of adverse effects of these drugs given in combination nor any evidence 
to suggest that the dosage of IMT given should be adjusted when administered 
along with either of the hypnotics studied. (JAM) 

ALCOHOL AND INFORMATION PROCESSING, V. K. Tharp, Jr.; 0. H. Rundell, Jr.; B. K. 
Lester; H. L. Williams, Psychopharmacologia (Berlin) v40 nl p33-52 (2 Dec 1974) 

Three experiments which investigat~ the effects of acute alcohol intoxication 
(average blood alcohol concentration of 100 mg-%) employed auditory or visual 
stimuli in character recognition tasks. Both error rates and reaction time 
were used to measure performance in sober and moderately intoxicated male 



u n i v e r s i t y  s t u d e n t s .  The resu1t.s a r e  in t e rp re ted  wi th in  t h e  framework o f  a 
gene ra l  informat ion processirig niodel, using the  Sternberg  a d d i t i v e  f a c t o r  
method of a n a l y s i s .  

The t h r e e  experiments s t r o n g l y  suppor t  t h e  not lon t h a t ,  i n  c h a r a c t e r  recognl-  
t l o n  t a ska ,  one important  source of impairment wl th  moderate a l coho l  in tox ica -  
t i o n  i s  a  difficulty i n  s e l e c t i n q  and organiz ing t h e  c o r r e c t  response .  The 
d e f r c i t  may be manifested e l t h e r  by an i n c r e a s e  i n  r e a c t i o n  time o r  i n  e r r o r s  
o r  both ,  depending on such c o n d ~ t i o n s  of t h e  experiment a s  d i f f e r e n t i a l  re- 
sponse probabilities and t h ?  payoffs  f o r  speed and accuracy.  

There was no evidence t h a t  ~ l c o h o l  (100 mg-8) a l t e r e d  pe rcep tua l  ope ra t ions  
such a s  s t imulus  preprocessing o r  encoding. I t  i s  assumed on t h e  b a s i s  of 
r e s u l t s  t h a t  t h e  drug d i d  not cause q u a l i t a t i v e  a l t e r a t i o n s  i n  the  way i n f o r -  
mation was processed.  ( l i s ~ r )  

EFlqECTS OF MARIHUANA ON AUDITORY SIGNAL DETECTION, H .  Moskowitz; W .  McGlot:hllr., 
Psychopharmacologia ( B n r l l n )  v40 n? p137-45 (18 Dec 1 9 7 4 )  

Twenty-three male s u b j e c t s  were t e s t e d  f o r  aud i to ry  s i g n a l  d e t e c t i o n  under a  
no t rea tment  cond i t ion ,  and a f t c r  smoking marihuana c i g a r e t t e s  designed t o  
d e l i v e r  0,  5 0 ,  100, and 2 0 0  mcg del ta-9- te t rahydrocannabinol  ( T H C )  per  kg body 
weight.  S lgnal  d e t e c t i o n  was measured under cond i t ions  of concentra ted  a t t e n -  
s i o n ,  i n  which the  s u b j e c t s  r epor t ed  t h e  presence o r  absence of a  tone i n  a  
3-second no i se  b u r s t ;  and divided a t t e n t i o n ,  where t h e  s u b j e c t s  a l s o  repeated  
a s e r i e s  of s i x  d i g i t s  which were presented simultaneously w i t h  t h e  noise  
b u r s t .  

No d i f f e r e n c e s  were found between t h e  no t rea tment  and placebo cond i t ions .  
S i g n i f i c a n t  dose-dependent impairment of s i g n a l  d e t e c t i o n  r e s u l t e d  f o r  t h e  
marihuana cond i t ions  under both concentra ted  and divided a t t e n t i o n .  Appli.ca- 
t i o n  of signal. d e t e c t i o n  theory ind ica ted  t h a t  impaired performance was due t o  
a d e c l i n e  in s e n s i t i v i t y ,  independent of changes of s u b j e c t  c r i t e r i a .  There 
was a l s o  some i n d i c a t i o n  o f  chanye i n  c r i t e r i a ,  i . e . ,  a  g r e a t e r  tendency f o r  
er roneous  r epor t ing  of a s i g n a l  when i t  was not p::esent. ( J A )  

ANALYSIS OF EYE MOVEMENTS AlZD D1,INKS D U R I N G  READING: EFFECTS OF VALIUM, J .  A .  
S t e r n ;  D. A .  Bremer: J. McClurt., Psychopharmacologia ( B e r l i n )  v40 n2 p171-5 
118 Dec 1 9 7 4 )  

Reading was d iscussed a s  (3 continuous performance task  s e n s i t i v e  t o  s e d a t i v e  
induced a t t e n t i o n a l  d e f i c i r s .  Visual  search a c t i v i t y  was monitored dur ing 
reading i n  18 c o l l e s d  undergraduates before  and a f t e r  a  week long regimen 3f 
Valium ( 5  mg t . i . d . 1  o r  placebo. I lor izonta l  eye movements and eye b l i n k s  were 
monitored by e l e c t r o d e s .  Electrooculoyrams were recorded on naqne t i c  t a p e ,  
and t h e  recorded da ta  were processed on a  PDP-12 computer. 

Although Valium had l i t t l e  o r  no s u b j e c t i v e l y  recognizable  e f f e c t  on p a r t i c i -  
pan t s  i n  t h e  s tudy ,  computer ana lyses  of electrooculograrns d id  i n d i c a t e  
s i g n i f i c a n t  changes i n  t he  Valium group. An inc rease  i n  frequency of long 
f i x a t i o n  pauses ,  a  genera l  i n c r e a s e  i n  du ra t ion  of f i x a t i o n s  fo l lowing a  l i n e  
s h i f t ,  and a  decrease  i n  v e l o c i t y  of  saccad ic  eye movements dur ing l i n e  s h i f t s  
r e s u l t e d  from drug a d m i n i s t r a t i o n .  The s p e c i f i c  changes i d e n t i f i e d  were con- 
s i s t e n t  wi th  an o v e r a l l  decrease  in  m a t e r i a l  read i n  t h e  second s e s s i o n  i n  t h e  
Valium group. ( J A M )  
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DRUGS, DRIVERS, AND HIGHWAY SAFETY, K. 8 .  Joucclyn; R. P. Maickel, HSRI 
Research v7 n2 p7-16 (Sep/O(:t 1976) 

- 

A study conducted for the Department of Transportation focused on the use and 
effects of drugs (other thar~ alcohol alone) and highway safety. A review of 
the literature preceded the evaluating of epidemiological and experimental 
studies, existing methods o f  measuring drug presence and behavioral effects, 
legal constraints on drug/dr.ivinq research, and priorities for future research. 
As a part of the study, an international symposium was held to examine and 
evaluate the "state of the art" of drug and driving research. This article 
briefly describes some of its major findings and the recommendations made to 
the National Highway Traffic Safety Administration. (HSRI) 

Extract from final report on Contract DOT-HS-4-00994. 

UM-76-DO696 

A FATAL MOTOR-CAR ACCIDENT AND CANNABIS USE. INVESTIGATION BY RADIOIMMUNOASSAY, 
D, Teale; V .  Marks, The Lancet vl n7965 p884-5 (24 Apr 1976) 

The case report of an automobile accident is presented in which the fatally 
injured driver was found with marijuana and pipe in the car. A post-mortem 
examination revealed no evidence of organic disease, and no alcohol was found 
in either urine or blood. Both fluids were examined for the presence of tetra- 
hydrocannabinol-cross-reacting cannabinoids (THC-CRC) using a radioimmunoassay 
known to be specific for this group of drugs. The plasma contained THC-CRC at 
a concentration of 315 ng/ml, and urine at a concentration of 1210 ng/ml. 

Since the levels of THC-CRC found were extremely high, the contribution of 
marijuana to the accident was held certain by the authors. The availability 
of a radioimmunoassay provides an objective method for measuring blood levels 
of THC-CRC, and hopefully information will accumul.ate about the contribution 
made by marijuana to road-traffic accidents. (HSHI) 

KNOWLEDGE AND EXPERIENCE OF YOUNG PEOPLE REGARDING DRUG ABUSE BETWEEN 1969 AND 
1974, J. D. Wright, Medicine, Science, and the Law v16 n4 p252-63 (Oct 1976) 

A trend survey was carried out by anonymous questionnaire, with an additional 
10% interview sample, of the knowledge and experience of drug abuse among 
fourth year pupils in three Wolverhampton secondary schools in 1969 and 1974, 
with additional reference to a smaller survey in 1968. The survey shows tha 
range of drugs known to the groups, their contact with drugs anu drug takers, 
their sources of information about drugs, and the reasons given for taking 
drugs. Changes between the earlier and later surveys are discussed. 

The author found a decrease In interest in, and a continued ignorance of drugs. 
An increasing minority was in contact with drugs. Amphetamines and LSD (lyser- 
gic acid diethylamide) were less, and sedatives more, available. The young 
people, who were predominantly not drug takers and not in contact with drugs, 
considered that social and situational pressures were more important than 
mental or personality stress as the reasons for drug taking. The implications 
of the findings are discussed. (JAM) 
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A NATIONAL ASSESSMENT OF PROPOXYPIfENE IN POSTMORTEM MEDICOLEGAL INVCSTIGATION, 
1972-1975, B. S .  Finkle; K. L. McCloskeyi G. F, Kiplinger; 1. F. Bennett, 
gourna.!,of Fbbenlic Scieneee - v2l nd p706-42 (Oct 1 9 7 6 )  

Eighteen medical examiners, coroners, and forensic science laboratories and 
offices, representing a total jurisdictional population of 52.6 million, were 
visited durinq November 1975; and more than 1200 cases occurring in the four 
years from 1972 throuqh 31 July 1975 were evaluated for inclusion in the study. 
Scientific data and circumstantial information was gathered consistently for 
each case and site by means of five questionnaires. Finally, 1022 cases were 
compiled and examined. 

The authors found that the number of deaths involving propoxyphene is increas- 
lng each year and at a faster rate than total drug deaths. The deceased were 
mainly middle class, Caucasion, urban dwellers, with male and female evenly 
distributed. The deceased were not part of the illegal drug abuse population, 
but were a particular medical population of those who misuse prescription drugs 
and alcohol. Most individuals died at home or other residence and sriccumbed 
to a mixture of propoxyphene, other drugs or alcohol, or a combinatic~n. 

The forensic toxicology and pharrracology of propoxyphene, and the analytical 
methods used to detect its presenc~? were discussed. Fatal propoxyphene con- 
centrations in blood and liver were pqesented and compared to therapeutic 
levels. The widespread use of propoe&&ne would indicate that notice of cau- 
tion be issued, particularly In regard to its use in conjunction with other 
depressant substances. The authors conclude that the drug appears no more 
dangerous, however, than the countless other drugs available to the public. 
(ASM) 

ETHANOL, OTHER CHEMICALS AND TI IEIR  POTENTIAL COMBINATION WHICH MAY INFLUENCE 
AUTOMOBILE DRIVING PERFORMANCE. ALCOHOL COUNTERMEASURES LITERATURE REVIEW. 
FINAL REPORT, R. B. Forney; A .  B. Richards, National Highway Traffic Safety 
Administration (Jul 1975) 

The authors have reviewed the July 1953-June 1974 literature dealing with 
the effects of drugs, ethanol or their combination on ability to drive a 
motor vehicle. Although more data are now available relative to the impact 
of chemical ingestion on safe motor vehicle driving, they are not precise 
regarding effects. Information is more precise on the effects of ethanol 
than on other drugs or the combination of ethanol and other drugs. 

Studies continue to verify that alcohol induces impairment of driver abili- 
ties and they reaffirm the dominant role of alcohol in crashes. But, no 
effect has been reported which would separate alcohol from other factors to 
inaicate whether the accident would not have occurred had ethanol not been 
present. Although extensive studies have been made of the effects of drugs 
and drug-alcohol combinations, the pharmacology may be better understood 
than can be practically demonstrated in the driver of a motor vehicle. There 
is a need to formulate a consensus opinion as to the acceptable amounts of 
drugs and alcohol, individually and in combination, which can be allowed in 
the body fluids of drivers. When this is done, legislation can be developed 
that can be used to control the problem. (AA) 

National Safety Council, Chicago, Ill. 60611 



LEGAL ASPECTS OF ALCOHOL AhD DRUG INVOLVEMENT IN NIGNWAY SAFETY - ALCOHOL 
COUNTERMEASURES LITERATURE REVIEW, J .  W. tittle; M. Cooper, National Highwav 
Traffic Safety kdministretion ( J u l  1975) 

This review of legal literature relevant to alcohol and drug involvement in 
highway safety included information published in scientific and other non- 
legal journal6 whlch had some relevance to legal issues. Although both 
alcohol and drug related publications were included, very few concerning 
legal aspects of drugs were available. In addition to references, a bibliog- 
raphy was compiled and provided. (AAM) 

National Safety Council, Chicago, I l l .  60611 

CHEMICAL TESTING OF IMPAIRED DRIVERS, D. Sohn; J. Simon; S. Sohn, Le a1 
Medicine Annual: Nineteen Seventy-Four, C. H. Wecht, ed., New Yor+ 
Appleton-Century-Crofts, 1974, ~149-57 

Epidemiological evidence for the impact of alcohol- and drug-impaired drivers 
on traffic safety was briefly surveyed. Lack of information was attributed 
to the emall number of studies performed and the deficiencies in drug detec- 
tion procedures. Methods of analysis for alcohol and drugs were described. 
The importance of drug screening in the identification and classification of 
impaired drivers was stressed. (HSRI) 

SUBMISSION TO THE BLENNERHASSETT COMMITTEE ON DRINKING AND DRIVING, British 
Academy of Forensic Sciences, Medicine, Science, and the Law v15 n3 p218-23 
(Jul 1975) 

The British Academy of Forensic Sciences recommended that existing legisla- 
tion be changed to reflect current problems in the area of alcohol/drugs and 
traffic safety. They described an Act in which one offence would be speci- 
fied, that of "being unfit to drive through drink and/or drugs." The 
importance of sophisticated breath analysis for alcohol with supplemental 
evaluations of driver impairment was related to the proposed severing of 
procedural aspects from drug analysis resulting from the new legislation. 
Specifics of arrest procedure and biological sample handling were presented. 
Appropriate penalties for those convicted uncler the law were discussed. (HSRI) 

1975 lref 

UM-74-LO081 

CANNABIS AND THE CRITERIA FOR LEGALISATION OF A CURRENTLY PROHIBITED REC- 
REATIONAL DRUG: GROUNDWORK FOR A DEBATE, G. Edwards, Acta psychiatrica 
scandinavica Supplementum 251 (1974) - 
Emergence of the British cannabis problem with subsequent polarization of 
views led to the author's attempt to analyze the legalization of a substance 
a s  a recreational drug. The definition of criteria applicable to the debate 
and the legal, social, and scientific context of the debate itself was held 
to be essential to continued discussion. 
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Recent  advances  i n  t h e  pha: .n~acological  and t o x i c o l o g i c a l  e v a l u a t i o n  o f  d rug  
s a f e t y  were p r e s e n t e d .  Re levant  f i n d i n g s  formed t h e  b a s i s  f o r  t h e  deve lop-  
ment of  some p r o v i s i o r i a l  c i - i t e r j d  f o r  d e b a t e  on ending  r e c r e a t i o n a l  p r o h i b i -  
t i o n .  The a u t h o r  t h e n  app: . ied t h e  c r i t e r i a  t o  t h e  c a n n a b i s  d e b a t e ,  and r e -  
viewed t h e  a v a i l a b l e  s c i e n k i f i c  knowledqe c o n c e r n i n g  c a n n a b i s  aiid i t s  c o n s t i -  
t u e n t s .  He a n a l y z e d  t h e  pos t : -p roh ib i t ion  s i t u a t i o n  and weighed t h e  r e l a t i v e  
b e n e f i t s  t o  s o c i e t y  o f  c o n t i n u e d  p r o h i b i t i o n  or l e g a l i z a t i o n .  (HSRI)  

D R I N K ,  DRUGS A N D  DRIVING - A SIIRVEY, A .  Brownl ie ,  TthI't-Medico-Legal J o u r n a l  
v43 p t 4  p143-65 (1975) 

A h i s t o r y  and a n a l y s i s  of law c n r ~ c c r n i n y  d r i n k i n g  and d r i v i n g  i n  t h e  United 
Kingdom was recounted .  S l ~ c c i a l  cmphasis  was g i v e n  t o  t h e  impac t  o f  t h e  
p r e s c r i b e d  levcl  o f f e n s e  s t a t u t e  w i t h  i t s  a t t e n d a n t  a r r e s t  p r o c e d u r e s .  Cases 
r e l e v a n t  t o  t h e  Road S a f e t y  Act 1967 and Road T r a f f i c  Act 1972 i l l u s t r a t e d  
l e g a l  p o i n t s .  ( I iSRI 

P r e s e n t e d  a t  a  meptlnq of  t h c  Royal S o c ~ e t y  of  Medlc lne ,  8 May 1975,  London, 
England ,  

"A UM-74-LO083 

REURTEILUNG DER ZIIRI~~IP!I~N~~SF~IIICKI~I'[' 11K7'1:R DHOGCKfIP,i[.'f,L1SS NACH DLM ( ~ s ' ~ E R -  
REICflISCHEN STMPGESl;'rZ (IISSCSSWE:J'~ OF RESPONSIBILITY UNDER THE INFLUENCE 
OF DRUGS, ACCORDlNG 7'0 'rllr: AIJSTRIAN P C W L  CODE)  , K .  J a r o s c h ;  G .  K a i s e r ,  
a e i t r a g e  zur  Ger i ch ! l_ i - c_h~- -~~_-d~~ ,p  v 3 2  111 1 - 5  ( 1 9 7 1 1  - 
)low t h e  rnedlcal oplnlr,ns ' ~ h o u t  t h t '  I roblcrns of d r u g  dependence and abuse  
s t a n d  I n  rc1st;lr)n t o  ?he  A ~ j s t r x n n  {)en31 code 1s d l s c u s s e d .  There 1s consider- 
a b l e  flexlh~l l l y  f o r  t h e  ~ r t c r l ~ r r l  a t   on of t h e  ~ r r e s p o n s l b l l l t y  o f  s i c k  
p e r s o n s ,  a s  v.r  11 ds  f o r  ~ o q t r - 7 1 1  l r ' ( 1  ~ I I C  drilcjs and t h e  a p p l l c a t l o n  of with- 
drawal  therap ; .  (<JAM)  

PRIVACY, PRI"II,L,Gk, ANIJ TIIANST'OR'r?TTON RESEARCH, K .  B. J o s c e l y n ,  Human F a c t o r s  
v19 n5 p 5 0 7 - 1 6  ( O r t  1 9 7 6 )  

'She i n c r e a s ~ n q  cianqer c : f  lcf:;11 entar lqlement  f o r  researchers who d i s r e g a r d  t h e  
r l g h t s  of human s u b j e c t s  2sr.d I n  r e s e a r c h ,  i n  p a r t i c u l a r  t h e i r  r i g h t  of  p r i -  
vacy ,  1s examined.  'T'hc iiro;itl d v f i n l t i o n  of  a  human s u b j e c t  and t h e  e q u a l l y  
broad d e f i n i t i o n  o f  i n j u r y  a r e  d l s c u s s e d .  The i m p l i c a t i o n s  o f  t h e  P r i v a c y  Act 
of  1974 a r e  n o t e d ,  and t h e  c r i t i c a l  need f o r  a  r e s e a r c h e r  p r i v i l e g e  s t a t u t e  
s e t  f o r t h .  (JA) 

CHC METHQDOLOGY FOR ANAIJYTICAL TOXTCOLOGY, I .  S u n s h i n e ,  e d . ,  CRC P r e s s ,  I n c . ,  
C l e v e l a n d ,  Ohio (1975) 

T h i s  book i s  an updated compil .a t ion of  methods i n  a n a l y t i c a l  t o x i c o l o g y .  
A c c e p t a b l e  methods f o r  t h e  a n a l y s i s  o f  t h e r a p e u t i c  a g e n t s  i n  b i o l o g i c a l  f l u : ~ d s  
a r e  p rov ided  and o n l y  e x p e r i e n c e - t e s t e d  p r o c e d u r e s  a r e  i n c l u d e d .  I n  a d d i t i o n ,  
t h i s  volume p r e s e n t s  s e v e r a l  approaches  t o  t h e  s y s t e m a t i c  a n a l y s i s  of a  
b i o l o g i c a l  f l u i d .  Choice of a method i s  a f u n c t i o n  of  l o c a l  f a c i l i t i e s .  
Ilowever, methods u t i l i z i n g  t h e  more common l a b o r a t o r y  t e c h n i q u e s  such  a s  
t h i n - l a y e r  chromatography,  s p e c t r o p h o t o m e t r y ,  and g a s  chromatography have 
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been selected for this revision. updated assessments of the interpretation 
of laboratory values, recent: data reports, and literature citations supple- 
ment the drug methods. (HSRI) 

Rev. from CRC Handbook.of Analytical Toxicol.oo, The Chemical Rubber Co. 1969. 
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RELATIVE MERITS OF SOME METHODS FOR AMPHETAMINE ASSAY IN BIOLOGICAL FLUIDS, 
R. 0. Bost; C. A. Sutheimer I. Sunshine, Clinical Chemistry v22 n6 p789-801 
(Jun 1976) 

Principles and details concerning amphetamine determinatl~n in blood and 
urine by photometric, thin-layer chromatographic, gas chromatographic, and 
immunologic (EMIT and radioimmunoassay) procedures are described. Aqueous 
solutions (100 mcg/ml) of 31 substances were examined for possible inter- 
ference with the methods. The stability of amphetamine in urine samples was 
studied, The results and economic considerations of the various methods are 
compared and recommendations for their use are made. (HSR:) 

DIRECT BLOOD-INJECTION METHOD FOR GAS CHROMATOGRAPHIC DETERMINATION OF 
ALCOHOLS AND OTHER VOLATILE COMPOUNDS, N. C. Jain, Clinical Chemistry v17 
n2 p82-5 (Feb 1971) 

A simple rner.hod is dcscribe~l for t:he qualitative and quantitative screening 
of blood for methanol, ethanol, acetone, isopropanol, and low boiling hydro- 
carbons associated with qlue sniffing. A small volume of blood containing an 
internal standard is injected directly into a low cost gas chromatograph 
equi-pped with a flame ionization detector. Sensitivity of the method is less 
than 10 mcg of alcohol per ml of blood. (IISRI) 

MARIJUANA METABO1,II'F:S MEASURED BY A RADIOIMMUNE TECHNIQUE, S. J. Gross; J. R. 
Soares; S.-L. R .  Wong; R .  E. Schuster, Nature v252 115483 p581-2 (13 Dec 1974) 

A radioimmunoassay f,or delta-9-tetrahydrocannabinol (THC) utilizing goat anti- 
serum and tritiated del-ta-8-TIIC was reported. Cross-reactivity with 11-OH-THC 
was high ( 5 0 % )  cornparad to cannabidiol (0.5%). Plasma of chronic marijuana 
smokers before smokinrj a marijuana cigarette (18.9 mg TIiC) contained 60-100 
ng/ml. THC equivalents; 1 5  minutes after smoking, plasma levels increased to 
200-250 ny/ml. Sensitivity of the method (25-50 ng/ml) was sufficient to 
estimate cannabinoida in chronic marijuana users. (HSRI) 

THE DEVELOPMENT OF A RADIOIMMUNOASSAY FOR CANNABINOIDS IN BLOOD AND URINE, J. 
D. Teale; E. J. Porman; L. J. King; E. M. Piall; V .  Marks, Journal of pharmacy 
and Pharmacology v27 n7 p465-72 (Jul 1975) -- 

This report outlines the development of a radioimmunoassay for cannabinoids. 
Antibodies were raised in sheep by immunization with a conjugate of delta-9- 
tetrahydrocannabinol (THC) hemisuccinate and bovine serum albumin. Antiserum 
titre and avidity were increased by booster doses of the conjugate. The hiqh 
degree of nonspecific binding encountered in the radioimmunoassay of canna- 
blnoids was reduced by the use of a soiubilizing detergent and by restrfcting 
protein concentration in the assay medium. Plasma was deproteinized with 
ethanol; urine was directly assayed. 
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High avidity antibodies and high specific activity labled THC permitted the 
detection of 50 pg of cross.-reacting cannabinoids--a sensitivity of 7.5 ng/ml 
of plasma and 10 ng/ml of uarine. Spscificity of the assay antiserum for the 
cannabinoid three-ring nucleus and cross-reactivity within the cannabinoid 
class are discussed. Parti,il idel-itificetion af cross-reacting cannabinoids 
was achieved by the use of pure compounds and by the assay of plasma and 
urine samples collected from rabbits given pure cannabinoids intravenously. 
(JAM) 

MASS FRAGMENTOGRAPHIC ASSAY FOR DELTA-9-TETRAHYDROCANNABINOL IN PLASMA, J. j. 
Rosenfeld; 0.  Bowins: J. Roberts; J. Perkins; A. S. Macpherson, Analytical 
chemistry v46 1114 p2232-4 (Dec 1974) 

The mass fragmentographic technique for thc measurement of plasma delta-9- 
tetrahydrocannabinol (THC) was based on the chemistry of the phenolic group 
common to cannabinoids and their metabolites. Plasma extracts were purified 
by extraction with Claisen's alkali. Following addition of the conveniently 
synthesized internal standard, the perdeuteriomethyl ether of THC, canna- 
binoids were derivatized by on-column methylation. The administration by 
smoking of 88 mcg THC per kilogram body weight of subjects resulted in plasma 
levels of 10-30 ng/ml after 20-30 rn@@:$. (HSRII 

QUANTITATION OF DELTA-1-TETRAIIYDROCANNABINOL IN PLASMA FROM CANNABIS SMOKERS, 
S .  Agurell: B. Gustafsson: B. Holmstedt: K. Leander; J.-E. Lindgren; I. 
Nilsson: F. Sandberg; M. Asberg, Journal of Pharmacy and Pharmacology v25 117 
p554-8 (Jul 1973) 

A gas chromatography-mass fragmentographic assay for plasma delta-l-tetra- 
hydrocannabinol (THC) is described. This method featured the use of stable 
isotope labeled THC (delta-1-THC-d2, synthesis described) as internal standard 
and prior sample purification by liquid chromatography. Extraction and 
purification efficiency was 70%; sensitivity of the assay was 1 ng/ml. Peak 
plasma levels of THC in three cannabis smokers who each smoked one cigarette 
containing 10 mg THC were 19-26 nq/ml In 10 minutes. In the opinion of the 
authors, the method is applicable to pharmacokinetjc studies in man and may 
form the basie for the forensic identification of cannabis. (HSRI) 

METHODS FOR THE ANALYSIS OF MORPHINE AND RELATED SURROGATES: CURRENT STATUS, 
S. J. ~ u l d ,  Journal of Chromatographic Science v12 n5 p245-53 (May 1974) 

The author reviewed recent (1971-73) advances in analytical methodology for 
the detection of morphine and related drugs. Extraction techniques, new 
applications of thin-layer chromatography, gas-liquid chromatography, gas 
chromatography-mass spectrometry, spectrofluorometry and immunoassays were 
discussed. He described the essential features of the various immunoassay 
techniques and evaluated their usefulness for drug detection. Finally, the 
author presented a table comparing the analytical methods for cost, equipment 
requirements and maintenance, sensitivity and specificity. (HSRI) 
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COMPARISON OF RESULTS FOR QIiANTITATIVE DETERMINATION OF MORPHINE BY RADIOIM- 
MUNOASSAY, ENZYME IMMUNOASSI,Y, AND SPECTROFLUOROMETRY, V .  R .  S p e i h l e r ;  D .  
Reed; R .  H. Cravey;  W .  P .  W:.lcox; R .  F .  Shaw; S .  Hol land ,  J o u r n a l  o f  F o r e n s i c  
S c i e n c e g  v20 n4 ~ 6 4 7 - 5 5  (Oct  1975) 

The q u a n t i t a t i v e  a s p e c t s  of  two immunological  a s s a y s ,  radioimmunoassay ( R I A )  
and enzyme immunoassay (EMIT), and two s p e c t r o f l u o r o m e t r i c  methods were 
compared f o r  t h e  d e t e r m i n a t i o n  of  morphine i n  u r i n e ,  b l o o d ,  b i l e ,  b r a i n  and 
lung  t i s s u e .  I n  t h e  absencr! of  i n t e r f e r i n g  s u b s t a n c e s ,  i n c l u d i n g  c o d e i n e ,  t h e  
immunoassay methods were i n  good agreement .  Immunoassay and f l u o r o m e t r i c  
p r o c e d u r e s  a g r e e d  more o f t e n  i n  blood ( 8 0 % )  t h a n  i n  u r i n e  ( 5 5 % ) .  

The n o n - o p t i c a l  method, t h e  i o d i n a t e d  r a d i o i m u n o a s s a y ,  was f r e e  from quench-  
i n g  t o  which t h e  o t h e r  methods were s u b j e c t  and was d e s c r i b e d  a s  s i m p l e s t  and 
e a s i e s t  t o  use .  The immunological  methods were deemed s u p e r i o r  t o  f l u o r o m e t r y  
f o r  q u a n t i t a t i o n  o f  morphine i n  u r i n e  samples due t o  quenching  i n t e r f e r e n c e s  
i n  f l u o r o m e t r y  from u r i n e .  They were comparable t o  f l u o r o m e t r y  f o r  q u a n t i t a -  
t i o n  o f  morphine i n  blood samples .  ( H S R I )  

BIOLOGICAL FLUIDS, R .  C l e e l a n d ;  R .  Davis ;  J .  Heveran; E .  Grunberg,  J o u r n a l  
of  F o r e n s i c  S c i e n c e s  v20 n l  p45-57 ( J a n  1975) 

The d e t a i l e d  e v a l u a t i o n  of a  b a r b i t u r a t e  radioimrnunoassay i s  p r e s e n t e d .  An 
1251-labeled s e c o b a r b i t a l  d e r i v a t i v e  (52 mCi/mg) s e r v e d  a s  t h e  r a d i o a c t i v e  
a n t i g e n  f o r  t h e  r e a  e n t  p r e p a r e d  from g o a t  a n t i b a r b i t u r a t e  serum. The 
s t a b i l i t y  o f  t h e  12?1 r e a g e n t  was d i r e c t l y  r e l a t e d  t o  i t s  r a d i o a c t i v e  decay 
a t  4 O C  and ambien t  t e m p e r a t u r e ,  w h i l e  a n t i g e n  d e g r a d a t j o n  was a p p a r e n t  a t  
h i g h e r  t e m p e r a t u r e s .  

Common b a r b i t u r a t e s  had 10-45% of  t h e  r e l a t i v e  r e a c t i v i t y  of  s e c o b a r b i t a l  i n  
t h e  a s s a y ,  which was a p p l i c a b l e  t o  blood o r  u r i n e .  Fo l lowing  a d m i n i s t r a t i o n  
of  t h e r a p e u t i c  d o s e s  t o  a  g roup  of  v o l u n t e e r s ,  plasma and u r i n e  l e v e l s  o f  
p e n t a b a r b i t a l ,  b u t a b a r b i t a l ,  a m o b a r b i t a l ,  p h e n o b a r b i t a l ,  s e c o b a r b i t a l ,  and 
a p r o b a r b i t a l  c o u l d  be de te rmined  f o r  a t  l e a s t  72 h o u r s .  The u r i n e  o f  volun-  
t e e r s  g i v e n  o r a l  t h e r a p e u t i c  d o s e s  of n o n b a r b i t u r a t e  s u b s t a n c e s  c o n t a i n e d  no 
c r o s s - r e a c t i n g  m a t e r i a l .  The a u t h o r s  p o i n t  o u t  t h a t  t h e  s e n s i t i v i t y ,  
s p e c i f i c i t y ,  s i m p l i c i t y  o f  o p e r a t i o n  and t i m e  of  a s s a y  (1 h o u r ) ,  makes t h i s  
method s u i t a b l e  f o r  l a r g e  s c a l e  t e s t i n g  of  u r i n e  o r  serum spec imens .  ( H S R I )  

CORRELATION OF THE "EMIT" URINE BARBITURATE ASSAY WITH A SPECTROPHOTOMETRIC 
SERUM BARBITURATE ASSAY IN SUSPECTED OVERDOSE, C .  3. Walberg, C l i n i c a l  
Chemis t ry  v20 n2 p305-6 (Feb 1974)  

An e v a l u a t i o n  o f  t h e  "Enzyme M u l t i p l i e d  Imrnunoassay Technique" (EMIT) f o r  
p o s s i b l e  use  i n  c l i n i c a l  s c r e e n i n g  f o r  b a r b i t u r a t e  overdose  was made. The 
purpose  of t h e  s t u d y  was t o  d e t e r m i n e  whether  a  n e g a t i v e  r e s u l t  would be  ob- 
t a i n e d  w i t h  t h e  EMIT a s s a y  i n  n o n b a r b i t u r a t e  c a s e s ,  and t o  d e t e r m i n e  whether  
a  p o s i t i v e  EMIT r e s u l t  i n  u r i n e  would be o b t a i n e d  when a  s i g n i f i c a n t  q u a n t i t y  
of  b a r b i t u r a t e  was p r e s e n t  i n  t h e  serum a s  de te rmined  s p e c t r o p h o t o m e t r i c a l l y .  

A d i r e c t  r e l a t i o n s h i p  i n  190 of 2 0 3  p a t i e n t s  was found f o r  t h e  two a s s a y s .  
The a u t h o r  c o n c l u d e s  t h a t  t h e  EMIT a s s a y  s u f f i c e s  t o  i n d i c a t e  whether  o r  n o t  
b a r b i t u r a t e s  a r e  p r e s e n t  i n  t o x i c  c o n c e n t r a t i o n s .  A n e g a t i v e  r e s u l t  o b t a i n e d  
by t h e  EMIT a s s a y  r u l e s  o u t  f u r t h e r  a n a l y s i s  o f  t h e  serum f o r  p r e s e n c e  o f  
b a r b i t u r a t e s  whereas a p o s i t i v e  r e s u l t  may be q u a n t i f i e d  by t h e  more l e n g t h y  
u l t r a v i o l e t  a s s a y .  (HSRI) 
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PHARMACY-BASED ANALYTICAL TOXICOLOGY SERVICE, C .  G. C u r t i s ;  J .  A .  P a t e l ,  
American J o u r n a l  o f  H o s p i t a l  IJharmac_y v 3 2  n7 p685-93 ( J u l  1975)  

An a n a l y t i c a l  t o x i c o l o l g y  s e r v i c o ,  which p r i m a r i l y  t e s t s  spec imens  f o r  d r u g s  
of  a b u s e  b u t  a l s o  d c t c r m i n e s  blooci l e v e l s  o f  t h e r a p e u t i c  d r u g s ,  i s  d e s c r i b e d .  
Immunoaesay, c h r o m a t o g r a p h i c ,  iirlrl s ~ ~ c ~ c t r o p h o t o m e t r i c  t e c h n i q u e s  a r e  d i s c u s s e d .  
The methods a r e  compared f o r  sensitivity, c o s t ,  and t ime  r e q u i r e m e n t s .  A 
d r u g  a n a l y s i s  scheme f o r  u r i n e ,  b l o o d ,  and s o l i d  s u b s t a n c e s  i s  a l s o  p r e s e n t e d .  
(HSRI 

RAPID DETERMINATION OF DIPHF:NYLIiYLlANTOIN I N  BLOOD PLASMA BY GAS-LIQUID 
CHROMATOGRAPHY, J .  MacGee, A p : l Q l  Chemis t ry  v42 n3 p421-2 (Mar 1970)  

Plasma d l p h e n y l h y d e n t o l n  was  rnc~isurc?d by a  g a s - l l q u l d  chromatography (GLC) 
method featuring ori-column ( l c r ~ v a t ~ z a t l o n  w ~ t h  trzmethylammonlum hydroxide. 
B u f f e r e d  plasma W R ~  e x t r a c s t e d  w l t h  t o l u e n e  c o n t a l n l n q  t h e  l n t e r n a l  s t a n d a r d .  
The o r g a n i c  phasc  was then c x t r a c t c d  w i t h  a s m a l l  volume o f  m e t h y l a t l o n  
r e a g e n t ,  an a l l q u o t  o f  wh~r-h  w t l b ,  ~ n j c c t r d  l n t o  t h e  g a s  chromatograph .  
There  was good agreement  t ~ e t w e e n  t h e  s e n s l t l v e  (1 ng/ml) GLC p r o c e d u r e  and 
a  more compl l c a t e d  s p c r t r o p h o t o m c t r ~ c ' ~ ~ t h o d .  (HSRI) 

THE SCREENING OF BLOOD BY GAS CIIROMATOGIIAPHY FOR BASIC AND NEUTRAL DRUGS, J .  
W e l l s ;  G .  Clnibura; F .  Kovcs, lo_u_r_i~al-pf F o r e n s i c  S c i e m  v20 n2 p382-90 
(Apr 1 9 7 5 )  

A s c r e e n j n g  p r o c e d u r e  f o r  b a s l c  a n d  n c u t r a l  d r u g s  1 s  described. Based on q a s  
chromatography ,  t h e  t w o - c o l i ~ m ~ ~  system 1s d e s l g n e d  s o  t h a t  a wlde r a n g e  of  
d r u g s  can  be detected, l n c l u d ~ n a  amphetamines (routinely d e r ~ v a t l z e d ) ,  t r z -  
c y c l l c  compounds, b e n z o d ~ a z e p l n c s ,  methadone, d lphenhydramlne ,  and methaqua- 
l o n e .  A m a l o r l t y  of  t h e  d r u q s  l r  r e a d z l y  d e t e c t a b l e  l n  b lood  I n  concentrations 
of 1 mcrj/mi. I ' r a c t l c a l  d p i l  l c d t l o r ~  of t h e  method I S  illustrated by c a s e  
h l s t o r l e s  and " a p l k e d "  blood samyrlcs. (HSRI) 

DCTERMINATION OF MORPIIINF: A N D  ('ODEINC IN POST-MORTEM SPECIMENS, G .  R .  Nakanura;  
E, L .  Way, Zayt~cal Chemf_sti-y v47  n4 p775-8 (Apr 1975)  

A g a s - l i q u i d  chromatography ( G I , C )  method u t i l i z i n g  p u b l i s h e d  e x t r a c t i o n  and 
d e r i v a t i z a t i o n  t e c h n i q u e s  was a p p l i e d  t o  t h e  s i m u l t a n e o u s  d e t e r m i n a t i o n  o f  
submicrogram amounts of  morphinr and c o d e i n e  . ~ n  post-mortem s p e c i m e n s ,  Ex-, 
t r a c t i o n  p r o c e d u r e s  and r e c o v e r y  d a t a  f o r  b l o o d ,  b i l e ,  u r i n e ,  and t i s s u e  
samples  were p r e s e n t e d .  Acid h y d r o l y s i s  of  biood samples  i n c r e a s e d  y i e l d s  of  
morphlne and c o d e i n e ,  b u t  d e s t r o y e d  a c i d - l a b i l e  d r u g s  f o r  which t h e  method 
s c r e e n e d .  A s p e c t r o f l u o r o m f t r i c  p r o c e d u r e  was used  f o r  c o n f i r m a t i o n  p u r p o s e s .  
(HSRI) 
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MASS FRAGMENTOGRAPHY OF MORPHINE AND 6-MONOACETYLMORPIIINE I N  BLOOD WITH A 
STABLE ISOTOPE INTERNAL STANDARD, W. 0. H, Ebbighausen; J. H. Mowat; H. Stetrris; 
P. Vestergaard, Biomedical !lass Spctrometry v l  n5 p305-11 (Oct 1974) 

A mass fragmentographic method for the estimation of free and bound morphine, 
and free 6-monoacetylmorphine (6-MAMI in blood, was described. The sensitive 
(1 nq/ml) method required the use of stable isotope internal standards, which 
allowed correction for sample preparation losses. Prior derivatization with 
trifluoroacetic anhydride csntributed to the specificity of the assay. 

Plasma levels of morphine and 6-MAM were determined following intraperitoneal 
administration of 3 mg/kq heroin t.o male rabbits. 6-MAM appeared to be a 
specific metabolite of heroin as it was not detected following similar in- 
jections of morphine or codeine. ( H S R I )  

GAS CHROMATOGRAPHIC DETERMINATION OF THERAPEUTIC LEVELS OF AMOBARBITAL AND 
PENTOBARBITAL IN PLASMA, M. Ehrnebo; S .  Agurell; L. 0.  oreu us, European 
Journal of Clinical Pharmacology v4 n4 ~ 1 9 1 - 5  (Aug 1972) 

Gas chromatographic (GC) methods are described for the assay of amobarbital 
and pentobarbital in 0.5 ml plasma, in concentrations down to 250 ng/ml. 
After ether extraction of buffered plasma (pH 5 . 5 ) ,  the barbiturates are re- 
extracted into an alkaline solutlon of trimethylanilinium hydroxide. The 
barbiturates are analyzed quantitatively by GC as their dimethylated deriva- 
tives. Plasma concentrations of arnobarbltal and pentobarbital were found to 
be 1-2 mcg/ml, two to six hours following oral administration of 100 mg to 
young healthy male volunteers. (HSRI) 

PljARMACOKINETICS AND DISTRIBUTION PROPERTIES OF PENTOBARBITAL IN HUMANS 
FOLLOWING ORAL AND INTRAVENOUS ADMINISTRATION, M. Ehrnebo, Journal of Pharma- 
ceutical Sciences v63 n7 p1114-8 ( J u l  1974) 

The pharmacokinetics of intravenously (i.v.1 and orally administered pento- 
barbital (100 rng) was studied in seven healthy subjects. Plasma concentrations 
were determined by qas chromatographic analysis using an on-column methylation 
procedure developed by the author. Formulas are presented which allow the 
calculation of drug distribution to plasma water, plasma protein, and associ- 
ated fluid in the central compartment. 

Following i.v. administration, peak levels (3 mcq/ml) of pentobarbital in 
plasma were reached in 6 min., and a mean value of 1.6 mcg/ml was found after 
1 hour. Apparent disposition half-life was slightly over 20 hours for both 
routes of administration. Plasma concentrations showed good agreement with 
those predicted by aptwo-compartment open model. Analysis of the distribution 
volumes referenced to plasma water concentration gave volumes that consider- 
ably exceeded the total body water. It was concluded from these results that 
pentobarbital exhibits extensive tissue binding. (HSRI) 
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GAS CHROMATOGRAPHY OF BARB1 TURATES , IJHCNOLIC A L K A L O I D S  , A N D  XANTHINF RASES : 
FLASH-HEATER METHYLATION HY MCAlJS CIF TNIMtTHYLAN1LINIUM H Y D R O X I D E ,  E .  
Brochmann-Hans~c.n: T. 0 .  okc ,  I J o ~ r n a l  o f  P h a a r ~ ~ ~ ~ t i c a l c C S ~ , i e n c e s  v58 n3 p370-1  
( M a t  1 9 6 9 )  

Improved g a s  chromatoqraphic  b e h a v i o r  of  b a r b i t u r a t e s ,  p h e n o l i c  a l k o l o i d s ,  and 
x a n t h i n e s  was qch ieved  by f l a s l l - h e a t e r  methy1.ation w i t h  t r imethy1 .an i l in ium 
h y d r o x i d e .  I n j e c t l o n  of  m?thnnol s o l u t . i o n s  of  t r i r n e t h y l a n i l i n i u m  s a l t s  of t h e  
compounds produced t h e r m a l  dcc:omposition i n  t h e  i n j e c t i o n  p o r t  t o  g i v e  methyl  
d e r i v a t i v e s .  A g a s  chron~atoqram showing t h e  s u c c e s s f u l  s e p a r a t i o n  of  twelve  
d e r i v a t i z e d  b a r b ~ t u r a t e s  w,ss i l l u s t r a t e d .  I n  a  s i m i l a r  f a s h i o n ,  morphine was 
d e r i v a t i z e d  t o  c o d e i n e ,  2nd theobromi no and t h e o p h y l l i n e  t o  c a f f e i n e .  The 
method was deemed s u i t a b l e  f o r  q u a n t i t a t i v e  a n a l y s i s .  (HSRI) 

1969 l l r e f s  

UM-73-MOO20 

RAPID DETERMINATION OF RARBTTUWITES BY GAS CIIROMATOGRAPHY-MASS SPECTROMETRY, 
R. F .  S k i n n e r ;  E. G. C a l l a h e r ;  D .  D .  Predmore, A n a l v t i c a l  Chemis t ry  v45 n3 
p 5 7 4 - 6  (Mar 1 9 7 3 )  

T h e  a p p l i c a t i o n  of q a s  chromatography-mass s p e c t r o m e t r y  t o  t h e  i d e n t i f i c a t i o n  
of  b a r b i t u r a t e s  i n  body f l u i d s  i s  d e s c r i b e d .  In  t h e  r r o d i f i c a t i o n  of  a  pub- 
l i s h e d  method, whol,e b l o o ~ ? ,  scruni,  o r  plasma (1 m l )  i s  b u f f e r e d ,  t h e n  e x t r a c t -  
ed w i t h  e t h e r - t o l u e n e .  B a r b i t u r a t e s ,  q l u t e t h i m l d e ,  and d i p h e n y l a h y d a n t o i n  a r e  
q u a n t i t a t i v e l y  e x t r a c t e d  from t h e  o r g a n i c  phase  by t h e  d e r i v a t i z i n g  a g e n t ,  a  
m e t h a n o l l c  t r i r n e t h y l a n ~ l i n i u m  hydroxids  s o l u t i o n .  

With t h e  use of tc -roraturr .  p r o g r a m l n  i ,  t h ~  g a s  c h r o r r a t o g r a p h ~ c  s e p a r a t l l m  
o f  a  l a r q ~  numbrr r h l l - t ,  t u r a t e s ,  r l e r l v a t l z e d  by on-column m e t h y l a t ~ o n ,  1s 
a c h i e v c d  w i t h  a max~mum r l u t l o n  t ~ m e  of under 1 0  m l n u t e s .  P o s l t l v e  ~ d e n t r f l -  
c a t l o n  was e f f e c t e i l  by mass s p e c t r o w t r y .  G r e a t e r  s e n s l t i v l t y  t h a n  t h e  l ~ m l t  
o f  2 mcq/ml c o u l d  h o b t a l n e d  by i ' x t r a c t ~ n q  l a r g e r  volumes of  b l o o d .  (HSRI) 

USE 01: STABLE ISOTOPES I N  MEASUIII:JG IjOW CONCENTRATIONS OF DRUGS AND D R U G  
METABOLITIZS BY GC-MS-COM PROCEDURES, M .  G .  Horning;  J .  Nowlin; K .  
L e r t r a t a n a n g k o o n ;  R .  N .  S t i l l w e l l ;  W. G .  S t i l l w e l l ;  R .  M .  H i l l ,  C l i n i c a l  
Chemis t ry  v19 n8 p845-52 iAuq 1 9 7 3 )  

The a p p l i c a b i l i t y  a f  s t a b l e  isot.ope l a b e l e d  compounds i n  g a s  chromatograp l~y-  
mass spectometry-computcr  (GC-MS-CON) a n a l y s e s  o f  d r u g s  i n  biological f 1 u : ~ d s  
was d i s c u s s e d .  Use o f  such  compounds w i t h  m u l t i p l e  i o n  d e t e c t i o n  o b v i a t e d  
t h e  need f o r  check ing  c a l i b r a t i o n  c u r v e s  d u r i n g  d a i l y  o p e r a t i o n  of  t h e s e  
s y s t e m s .  

Illustrations of d r u g  a n a l y s e s  I n  plasma,  u r l n c ,  and b r e a s t  mi lk  were pre- .  
s ~ n t e d .  Tho a u t h o r s  sdc~qps ted  a d d ~ t l o n a l  c l l n l c a l  and tox*co!oqlcal  a p p l ~ c a -  
t l o n s  of  s e l e c t e d  l o n  m o n l t o r l n q .  For  example,  GC-MS-COM chemlca l  1onlzat . ion 
a n a l y s e s  of  samples may be r e c o r d e d ,  and ,  w l t h  a p p r o ~ r l a t e  computer p roqrams ,  
t h e  d a t a  may be s e a r c h e d  f o r  i o n s  c h a r a c t e r l s t l c  o f  d r u q s  such  a s  b a r b ~ t u l - a t e s  
and narcotics. ( I ~ S R I )  
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PRELIMINARY STUDIES ON THE USE OF N-BUTYLCHEORTDE AS AN EXTRACTANT IN A DRUG 
SCREENtNG PROCPDURE, E .  H. Foeroter; M ,  F .  M I ~ O ~ ,  --0f:Forensic Sciences 
v19 nl ~ 1 5 5 - 6 2  (Jan 1974) 

A screeniny procedure for the detection and quantltation of nonvolatile drugs 
in blood ~pecimens was descrtbed. The procedure employed n-butylchloride as 
an extractant and requ~red gas chromatograph~c, ultraviolet photometry and 
thln-layer chromatnyraph~c instrurnentatlon. Recovery data was presented for 
18 drugs in aqueous referenre solutions. The procedure was applicable to 
specific drug analyses (1 hsur) as well as to general screening ( 4  hours). 
(HSRI) 

TfjE IDENTIFICATION OF NON-BARBITURATE HYPNOTICS FROM BIOLOGICAL SPECIMENS, R. 
H. Cravey: N. C. Jain, Journal of Chromatographic Science v12 n5 p237-45 
(Xay 1974) 

Selected methods were presented for the extraction, identification and estima- 
tion of a wlde variety of non-barbiturate hypnotics. While emphasis was 
placed on chemical, chromatographic and spectrophotometric methods adaptable 
to laboratories with limited instrumentation, it was concluded that the com- 
bination of gas chromatography and mass spectrometry was the most satisfactory 
method for the determination of any of these compounds. (HSRI) 

DIAZEPAM METABOLISM DIJRING CHRONIC MEDICATION. UNBOUND FRACTION IN PLASMA, 
ERYTIlROCYTES AND IIRINE, I. A .  Zingales, Journal of Chromatography v75 nl 
p55-78 ( 3  Jan 1 9 7 3 )  

The metabolism ~f diazepam was studied in a group of patients receiving 4-60 
mg/day for periods ranging from 2 days to 106 weeks. Quantitative extraction 
of diazepam and three metabolites from plasma was accomplished with a toluene- 
heptane-isoamyl alcohol mixture (80:20:1.6). The gas chromatographic-electron 
capture method was sensitive to 0.1 mcg% for the four compounds. 

Chronic administration led to accumulation of diazepam and its major metabo- 
lite in the blood. Ninety minutes after doses of 2 to 20 mg plasma levels of 
diazepam ranged from 9 to 194 mcg%. The effect of dose and dose interval on 
average plasma concentrations of diazepam and demethyldiazepam was presented. 
The importance of evaluating plasma 1evel.s as a guide to chronic or high dose 
administration of diazepam was emphasized. (HSRI) 

DETERMINATION OF CHLORDIAZEPOXIDE PLASMA CONCENTRATIONS BY ELECTRON CAPTURE 
GAS-LIQUID CHROMATOGRAPHY, I. A .  Zingales, Journal of Chromatography v61 n2 
p237-52 (14 Oct 19711 

A gas chromatographic method involving the use of an electron capture detector 
(e.c.d.) was employed in determining chlordiazepoxide plasma concentrations in 
a group of eleven subjects. The drug was extracted from 1 ml of alkalinized 
plasma in n-heptane/l.5% isoamyl alcohol. Re-extractions from heptane i_n_to- 
small volumes of aqueous and organic solvents was required only at doses less 
than 2 0  mg. 

The response of the e.c.d to amounts of chlordiazepoxide as low as 0 . 5  ng 
permits the determination of the drug in I ml plasma samples after a single 
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to determine plaema and b r a ~ n   level^ o t  ampketamlne and phentermine in rats, 
The assays involved extraction of the arnined from biological fluid, formation 
of N-trifluaroecetyl derivatives, and multlple lon detection GC-MS. Deuterium- 
substituted variants of the two amines were uaed as internal standards in the 
sensitive (10 pmole~/ml) prccedurea. (HSRI) 

DEUTERIUM SUBSTITUTED AMPlIE'fAMINII AS AN INTERNAL STANDARD IN A GAS CHROMATO- 
GRAPHIC/MASS SPECTROMETRIC (GS/MS) ASSAY FOR AMPHETAMINE, A. K. Cho; B. 
Lindeke; B. J. Hodshon; D. ,7. Jcnden, Analytical Chemistry v45 n3 p570-4 
(Mar 1973) 

The development of a mass fraqmentographic assay for amphetamine was described. 
Three deuterium substituted amphetamines were synthesized and evaluated as 
internal standards; higher isotope content and greater isotopic purity made 
amphetamine-d3 preferable in the determination of plasma amphetamine. 

Extraction and purificdtlon steps were followed by formation of the tri- 
fluoroacetamide derivative of amphetamine. Plasma concentrations as low as 
5-10 pmoles/2 ml could be accurately measured with this method. (HSRI) 

QUANTITATIVE DETERMINATION OF METHADONE CONCENTRATIONS IN HUMAN BLOOD, PLASMA 
AND URINE BY GAS CHROMATOGRAPHY, il. K. Sullivan: D. A. Blake, Research Com- 
munications in Chemical Patxlogy and Pharmacology v3 n3 p467-78 (May 1972) 

A sensitive (15 ng/ml) gas chromatographic method for the detection and quan- 
titative estimation of methadone in human body fluids was reported. Buffered 
samples were extracted twice with n-butylchloride, and the combined organic 
phase was evaporated to dryness. The residue was reconstituted in n-butyl- 
chloride containing an internal standard for gas chromatography (GC) injection. 
Clinical applicability was demonstrated by monitoring blood and plasma levels 
of patients receiving maintenance doses of methadone. Analysis of human urine 
using this method has allowed the quantitation not only of methadone but also 
of two of its metabolites. (JAM) 

QUANTITATION OF PLASMA LEVELS OF PROPOXYPHENE AND NORPROPOXYPHENE BY COMBINED 
USE OF STABLE ISOTOPE LABELING AND SELECTED ION MONITORING, H. R. Sullivan; J. 
L. Emmerson; F. J. Marshall; P. G. Wood; R. E. McMahon, Druq Metabolism and 
Disposition v2 n6 p526-32 (Nov/Dec 1974) 

Specific and sensitive (1 ng/ml) assay methods for propoxyphene (Darvon) and 
its principal metabolite were reported. The methods involved the use of pro- 
poxyphene-d7 and norpropoxyphene-d3 as internal standards and gas chromato- 
graphy-mass spectrometry selective ion monitoring. Plasma levels of nor- 
propoxyphene were considerably greater than its parent in the rat and dog 
following a single 20 mg/kg dose. (JAM) 

STUDIES ON THE METABOLIC DEGRADATION OF PROPOXYPHENE, H. M. Lee; E. G. Scott; 
A.  Pohland, Journal of Pharmacology and Experimental Therapeutics v125 nl 
p14-8 (Jan 1959) 

The metabolic fate of propoxyphene was studied using radiolabeled, as well as 
unlabeled, drug. N-demethylation was established as the principle pathway of 
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degradation. Only a small Fract ic~n of the ilmnunt of (11-uq admlnlst:ered to 
human subjects appeared u r ~ c  1~3ncrrd ,n the u r ~  ne. OISRI) 

THC SIMULTANEOliS DL:TERMINATlON OI' PROPOXYPHENE AND NORPROPOXYPIIENE IN HUMAN 
BIOFLUIDS USING GAS-LIQUID CHROMATOGWPIIY, K. Verehely; C. E. Inturrlsl, 
Journal of fChromatogra~h~u v 7 i  n? 11195-205 (17 Jan 1973) 

A gas-llquid chrornatocfraphl- (GT,C) method for the simultaneous determlnatlon 
of propoxyphcne and it.; rnajsr metabolite, norpropoxyphene, was developed. 
Opt~mal conditions for t h ~ l r  cxtrdction from plasma and urlne were determ~ned, 
and the eonvprrlon of nnr~:r3poxyphcnc to norpropoxyphene amlde prlor to GLC 
analysls was descrlbed. 

Plasma levels and urinary excretion of both drug and metabolite were reported 
after the administration of a s ~ n q l c  oral dose to a normal volunteer. Plasma 
propoxyphene declined rapidly aftcr one hour, while norpropoxyphene levels 
remained elevated at 6 hours. Propoxyphene was excreted mainly as its N- 
demethylated metabo1i.t~. Multirle oral doses of propoxyphene led to slgnifi- 
cant plasma arc~~mulation i.n cancer- patients and normal volunteers. (IISRI] 

GAS C~IROMATOGWIPI~IC DFTER,YINATION OF MCPROBAMATE , 2-METHYL-2-PROPYL-l,3- 
PROPANPDIOL, DICARAAMATf:, IN PI,AS"IA AND URINE, J. F. Douglas; T. F. Kelley; 
N .  R. S m ~ t h ;  J. A. Stockaye, Aq3>ytcal C h  v39 n8 p956-8 ( J J ~  1967) 

A slmple gas chromatograph~c IGC) m~thod for the quantltatlve determlnatlon 
of m~probamate was descrlbed. T ~ L  extraction jrocedure separated meprobamate 
from conotltuents of normal p l a s m d  and urine, and from three other commonly 
used carbamates. Thp techn~quc was reproducible and accurate In the thera- 
peutic range of 1 to 13 mcy/rnl of [lasrna, and had a detectablllty llmlt of 0.2 
mcg/ml uslny 1 ml sample?. A less sensltlve, more rapld procedure for ro~tlne 
use was also described. ( J A M )  

1 9 6 7  Rref s 

GAS CHROMTOGRAPHIC DETTRMTNA7'1riN OF MEBUTWATE, CARISOPRODOL, AND TYBAMATE IN 
PI,ASMA AND URINE, J. F. Douqlds;  N .  B. Smith; J. A. Stockage, Jqurnal of P=- 
maceutical Sciences v5A nl p 1 1 5 - 6  (,Jan 1969) 

The gas chroma tographi r: ( C C )  prncedurc described permits the measurement of 
the carbamates individually or in combination with meprobamate. A simple 
chloroform extraction of the bloloqical fluid is followed by GC analysis. A 
number of drugs were jnvestigated as possible interfering substances. The 
simultaneous determination of four carbamates was demonstrated. (HSRI) 

A COMPREHENSJVE GC-MS REFERLNCE DATA SYSTEM FOR TOXICOLOGICAL AND BIOMEDICAL 
PURPOSES, H .  S. Finkle; K. L. Foltz; D. M. Taylor, Journal of Chromatographic 
Sciences v12 n5 p304-28 (Yay 1974) ---- 

A gas chromatography-mass spectrometric (GC-MS) reference data collection is 
presented which embodies chemical ionization (CI) and electron impact (El) 
spectral information for 450 drugs and metabolites. The experimental detail 
and rationale in generating the data by a GC-quadrupole mass spectrometer 
system is discussed. The practical routine of identification is described 
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through case examples, alonlj with a de~crlption of the interactive computer 
capability. The cholr:t of Library compound8 was dictated by the needs of 
toxicoleqieta and  pharmacologists faced with the demanding problem of specif- 
ic identifjcat~un and charsl:terizatlon of sub-microgram amounts of drugs, 
metabalitea, end biocfrernica 1s.  ( J A M )  

DETERMINATION OF PICOMOLE QIJANTITTES OF METHAQUALONE AND 6-HYDROXYMETHAQUALONE 
IN URINE, J. H. McReynolds; H. dfA. Heck; M. Anbar, Biomedical Mass spectro- 
metry v2 n6 ~299,-303 (Dec 1')75) 

An ultrasensitive analytical method involving isotope dilution analysis with 
multilabeled standards and using field ionization mass spectrometry was de- 
veloped for the determlnatlon of methaqualone and its metabolite, 6-hydroxy- 
methaqualone, i n  urlne. The limlt of sensitivity was 200 pg/ml for the two 
compounds. Analysis of urlnes collected over 11 days following ingestion of a 
single 250 mg tablet of Mandrax by a human subject indicated that the slow 
phase of excreticn of both compounds has a half-life approxin~ately 50 hours 
long. (JAM) 

IDENTIFICATION OF FREE AND CONJUGATED METABOLITES OF !ETHAQUALONE BY GAS 
CHROMATOGRAPHY-MASS SPECTROMETRY, R .  Bonnichsen; Y. Marde; R .  Ryhage, Clinical 
Chemistry v20 n2 p 2 3 0 - 5  (Feb 1974) 

Gas chromatography-mass spectrometry (GC-MS) was used to identify and measure 
methaqualone metabolites as their trimethylsilyl derivatives. As methaqualone 
is known to be metabolized and excreted mainly as the glucuronate in the urine, 
free metabolites were obtained by enzymatic hydrolysis with B-glucuronidase 
and characterized by mass spectrometry. Concentrations of uncharged and 
metabolized methaqualone in blood, urine, and liver of three drug overdose 
cases were determined ultraviolet-spectrophotometrically. (JAM) 

IDENTIFlCATION OF ME'I'HAQUALONE METABOLITES FROM URINE EXTRACT EY GAS CHROMA- 
TOGRAPHY-MASS SPECTROMETRY, R. Bonnichsen: C.-G. Fri; C. Negoitai R. Ryhage, 
Clini,ca Chimica Acta v40 n2 ~ 3 0 9 - 1 8  (Sep 1972) 

A rapld and sensltlve method for identifying methaqualone metabolites by means 
of gas chromatography-mass spectrometry (GC-MS) was presented. The mass 
spectra of the trimethylsilyl derivatives of ten synthetic metabolites of 
methaqualone have been studied and compared with the components of three 
silylated human extracts. Four to five metabolites were identified in each 
extract. Mass spectra were reproduced. (JAM) 

QUALITATIVE AND QUANTITATIVE DETERMINATION OF METHAQUALONE IN SERUM BY GAS 
CHROMATOGRAPH'Y, M. A .  Evenson; G. L. Lensmeyer, Clinical Chemistry 1720 n2 
p240-54 (Feb 1974) 

A rapid (15 minute), qualitative and quantitative gas chromatographic method 
was reported for methaqualone in serum. A single extraction of pH 10.5 serum 
with chloroform containing an internal standard sufficed to obtain a repro- 
ducible assay with a sensitivity of 0.2 mcg/ml. No commonly used drugs or 
extreme serum conditions significantly interfered with the method. A non- 
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drug Internal ~tandatd was ~ s e d  to cornprnsatc £ 0 1  vartables In rxtractlon, 
inlectlon, and instrumental chanqps dllrinq atialyelts. The dally coeff~c~cnt- 
of variation was 5 . 6 % ,  Mear recovery of added methaql~alone was 80%. All 
analytical methaqualone stardard~ w ~ t c  prepared In serum to compensate for 
the nonquantltatlve yield. The authorc; characterized the procedure as a 
time-savlng and reliable method for drug analyals in a clinical toxicology 
laboratory. (JAM) 

GLC DETERMINATION OF METHAQllALONE IN PLASMA, J. F .  Douglas; S. Shahinian, 
Journal of Pharmaceutical Scmicnces v62 n5 p835-6 (May 1973) 

A simple and sensitive (0.1 mcg/ml) gas-liquid chromatographic method for tlie 
determination of plasma methaqualone was described. Plasma maae alkaline was 
extracted with chloroform, and the organic phase concentrated. Peak plasma 
levels in human subjects after 400 and 800 mg oral doses were 2.3 mcg/ml 
(1 hour) and 4.3 mcg/ml ( 2  hours), respectively. (tlSRI) 

QUANTIPICATION OF PtIENCYCLIDINE IN BODY FLUIDS BY GAS CHROMATOGRAPHY CHEMlCAL 
IONIZATION MASS SPECTROMETRY AND TDEN~~~PICATION OF TWO METABOLITES, D. C. K. 
Lin; A. F. Fentiman, Jr.; R ,  I,. F o l t z ;  R .  D. Forney, Jr.,; I. Sunshine, gc- 
medical Mass Spectrometry vl n4 p206-14 (Aug 1975) 

A method was developed for quantification of phencyclidine in body fluids 
using gas chromatography chemical ionization mass spectrometry with selected 
ion recording. Pentadeuterated phencyclidine was synthesized and used as an 
lnternal standard. The scnsltivity and specificity of the method permits 
determination of 1 nq phencyclidine in 1 rnl of body fluid. 

Phencyclidine blood levels in five individuals ranqed from 50 ng/ml to 2.7 
my/ml after ingestion of unknown quantities. Two urinary metabolites in nan 
nnd dog were identified and their structures were confirmed by synthesis. 
I JAM) 

DETERMINATION OF PHENCYCLIDINE (PCP) IN URINE AND ILLICIT STREET DRUG SAMF'LES, 
R. C. Gupta; I. Lu; G.-L. 0e1; C,. D. Lundberg, C_llnlcal Toxicolo~y v 8  n6 
p611-21 (Dec 1975) 

The extract.ion and analysis of phencyclidine was reported for urine and non- 
biologic specimens. Methods employed were spectrophotometry, gas chroma- 
tography ( G C ) ,  and thin-layer chromatography. Urine extraction efficiency 
(82.6%) and GC sensitivity (0.1 mg/ml urine) was sufficient to follow the 
excretion pattern of a comatose patient for nine days. A table describing the 
clinical condition along with urine concentrations of PCP in overdose pat~ents 
was presented. (HSRI) 

A GAS CHROMATOGRAPIIJC METHOD FOR THE DETERMINATION OF AMITRIPTYLINE AND NOR- 
TRIPTYLINE IN HUMAN SERUM, A. Jdrqensen, Acta pharmacologia et toxicologin 
v36  nl p79-90 (Jan 1975) 

The gas chromatographic (CC) determination of amitriptyline (AMTI and nor- 
triptyline (NT) featured t.heir simultaneous extraction from serum, the selec- 
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tive derivatization of NT, and GC analysis with a nitrogen sensitive detector. 
The lower limits of detection were 5 ng/ml (AMT) and 10-15 ng/ml (NT). 

After a single dose to humatl volunteers, NT wae not detectable, while peak 
concentrations of 40-50 ng/ral AMT were found. Both AMT (19-289 ng/ml) and 
NT ( 4 8 - 4 5 3  ng/ml) were found with marked individual variations following 
repeated administration to hoepital patients. (HSRI)  

SEPARATION AND DETERMINATION OF IMIPRAMINE AND ITS METABOLITES FROM BIOLOGICAL 
SAMPLES BY GAS-LIQUID CHROMATOGRAPHY, H. J. Weder; M. H. Bickel, Journal of 
Chromatography v37 n2 p181-9 (8 Oct 1968) 

Gas-liquid chromatography (GLC) procedures and the determination of partition 
coefficients between organic solvents and aqueous buffers were reported for 
imipramine and its metabolites. Extraction procedures based on partition 
properties were followed in some cases by derivatization (acetylation). The 
sensitivity achieved using GLC with hydrogen flame ionization detection was 
0.01-0.05 mcg. Examples of analyses using tissues, bile, and liver perfusian 
medium were given. (JAM) 

GAS CHROMATOGRAPHIC IDENTIFICATION OF THIORIDAZINE IN PLASMA. AND A METHOD FOR 
ROUTINE ASSAY OF THE DRUG, S. H. Curry: G. P. Mould, Journal.of Pharmacy and 
Pharmacologx v21 n10 p674-7 (Oct 1969) 

A gas chromatographic (GC) method for the detection and quantitation of 
thioridazine in plasma was reported. Extraction procedures using n-heptane 
containing 1.5% ieoamyl alcohol or 20% toluene resulted in 100% recoveries 
of drug added to plasma, and clean blank samples. Thioridazine had a reten- 
tion time of approximately 4 minutes on a 3% OV-17 gas chromatographic column 
at 260"; using flame or argun ionization detectors, samples as low as 0.01 
mcg could be detected. Two patients receivinq chronic treatmenc with oral 
thioridazine (100 and 300 mg twice daily) had drug concentrations of 0.24 
mcg/ml and 1.80 mcg/ml, respectively, 2 hours after morning dose. (HSRI) 

CHLORPROMAZINE ANALYSIS BY GAS CHROMATOGRAPHY WITH AN ELECTRON-CAPTURE DE- 
TECTOR, S .  H. Curry, in The Phenothiazines and Structurally Related Drugs, 
I. S. Forrest; C. J. Carr; E. Usdin, eds., Raven Press, New York, p335-45 
(1974) 

The author discusses the difficulties experienced in the application of his 
gas chromatographic method for plasma chlorpromazine since its introduction 
in 1968. Contamination with benzodiazepine drugs, detector sensitivity, 
extraction recoveries, and nonagreement of duplicate assays are treated at 
length. The author concludes that the analytical problems can be overcome 
by careful application of the chemical, analytical, and statistical principles 
described. (HSRI) 

CONCENTRATION OF GLUTETHIMIDE AND ASSOCIATED COMPOUNDS IN HUMAN SERUM AND 
CEREBROSPINAL FLUID AFTER DRUG OVERDOSE, M. Gold; E. Tassoni; M. Etzl; G. 
Mathew, Clinical Chemistry v20 n2 p195-9 (Feb 1974) 

Serum and cerebrospinal fluid of patients in coma owing to glutethimide over- 
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dose were assayed for glute;him.i.de and presumed metabolites. Chloroform 
extracts were concentrated ,~nd injected into a gas chromatograph. Patterns 
of serum concentration changes for the compounds were discussed in relation- 
ship to duration of and eme:rgence from coma. (HSRI) 

RAPT D GAS CHROMATOGRAPHIC MI?TliOD FOR QUANTITATION OF CTHCHLORVYNOL ( "PLACI DYL") 
IN SERUM, M. A .  Evenson; M. A .  Poq~ette, Clinical Chemistry v20 n2 p212-6 
(Feb 1974) 

The development of a rapid, simple, and sensitive method for quantitation 01 
ethchlorvynol was reported. The method required a single extraction with an 
internal standard, and could be applied to therapeutic as well as toxic con- 
centrations of the drug in plasma. Evaluation of the assay for accuracy, 
precision, and interfering substances was prcsented. The statistical com- 
parison with a colorimetric procedure was performed. (HSRI) 

ROUTINE USE OF A FLPXIBLE GAS CHROMATOGRAPH-MASS SPECTROMETER-COMPUTER SYSTEM 
TO IDENTIFY DRUGS AND THEIR METABOLITES IN BODY FLUIDS OF OVERDOSE VICTIMS, 
C. E. Costello; H. S. Hertz; T. Sakai; K. Rierrann, Clinical Chemistry v20 n2 
p255-65 (Feb 1974) 

The rapid Identification of drugs, drug metabolites, and other toxic sub- 
stances by a gas chromatograph-mass spectrometer-computer system 
described. The advantages of a computer searchable library of standard mass 
spectra is stressed. The system, including sample handling procedures, is 
particularly useful for such emergency situations as coma induced by drug 
overdose. Case histories illustrate the utility and flexibility of the system 
in the detection and tdentificatlon of unknown substances in various body 
fluids. ( H S R I )  

ii SEMIAIJTOMATED P,nDIOIMMTJNOA.SSAY FOR MASS SCREENING OF DRUGS OF ABUSE, T. S. 
Sulkowski; G. D. Lathrop; J. fl. Merritt; J. ti.  Landez; E. R. Noe, Journal of 
Forensic Scien% v2O n3 p524-36 (Jul 1975) 

The use and evaluation of radioirnmunoassay (RIA) techniques is reported for 
the mass screening of urine specimens for opiates, barbiturates, and ampheta- 
mines. Semiautomation is accomplished by the use of an automatic pipetting 
station which performs 600 pipetting operations per hour. Assay factors, 
such as reproducibility, specificity, reagent shelf life, quality control, 
and criteria for positive detection, are discussed. (HSRI) 

EVALUATION OF IMMUNOASSAY METHODS FOR DETECTION, IN URINE, OF DRUGS SUBJECT 
TO ABUSE, S. J. Mul6; M. L. Bastos; D. Jukofsky, Clinical Chemistry v20 n2 
p243-8 (Feb 1974) 

Results For abused drugd in urine, as obtained by radioimmunoassay (RIA), the 
"Enzyme Multiplied Immunoassay Technique" (EMIT), and hemagglutination inhi- 
bition (HI), were compared with each other, with fluorimetry, and with thic- 
layer chromatography (TLC). Among the drugs tested were opiates, opoids, 
barbiturates, amphetamine, and cocaine. The immunoassays and fluorimetric 
methods were hiqhly sensitive (30 mcg/liter to 2 mg/liter). 
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Cross-reactivity (lack of upecificity) varied with the method tested and the 
drug, ranging from no react~on to one exceeding that of the assay drug. The 
percentaqe of falee poaitivea for the immunoaesays in comparison to TLC 
ranged from 3 to 31. The g~rdctical level of aenoitivity for TLC, however, 
waB only 1-5 mg/liter. Falle negatives ware lee6 than 2%. With the EMIT 
system (amphetamine,  barbiturate^, coesine,  oplates, and methadone assays), 
the total perrentage of f a l ~ e  valuee (negative and positive) ranged from 5 
to 13. 

All the immunoassays were reliable within the limitations of the assay, 
relatively eaey to use, did not require sample treatment, and several 
hundred samples could be analyzed during an eight-hour period. The cost was 
moderate to high, depending on the assay and sample volume. Judicious use of 
immunochemistry, spectrofluorimetry, and thin-layer chromatography to the 
detection of psychoactive drugs in urine permits rapid, reliable, and 
effective surveillance of drug use or abuse. (JAM) 

APPLICATION OF FLUORESCENCE AND GAS CHROM;,TOGRAPHY TO MASS DRUG SCREENING, P. 
H. Santinga, Fluorescence News v6 n3 pl-7 (Dec 1971) 

The advantages of gas-liquid chromatography and spectrofluorometry in drug 
screening were emphasized. A general isolation procedure was presented for 
basic, neutral, and acidic druss in urine. In this method, morphine and 
quinine (0.2 mcg/ml) were detected by a fluorometric procedure, while other 
drugs (1 mcg/ml) were identified by gas chromatography. (HSRI) 

Publisher: Biochemical Instrumentation Div., American Instrument Co., Siver 
Spring, Md. 20910 

,MASS FUGMENTOGRAPHIC DETERMINATION OF UNLABELED AND DEUTERIUM LABELED METHA- 
DONE IN HUMAN PLASMA. POSSIBILITIES FOR MEASUREMENT OF STEADY_STATE PHARMA- 
COXINETICS, H. R. Sullivan; F. J. Marshall; R. E. McMahon; E. ~ n ~ g i r d ;  L.-M. 
Gunne; J .  H. Holmstrand, Biomedical Mass Spectrometry v2 n4 p197-200 (Aug 1975) 

To investigate possible changes in the pharmacokinetics of methadone in opiate 
dependent subjects undergoing methadone maintenance therapy, a method combin- 
ing the use of quantitative mass fragmentography and pulse dosing with deuter- 
ium labeled methadone was developed. 

N-butylchloride extracts of pH 9.5 plasma were evaporated, and the residue 
reconstituted in toluene for analysis. Plasma concentrations were determined 
down to 5 ng/ml, and were quantified by the use of an internal standard. As 
demonstrated in one application, the method will be of value in the study of 
methadone pharmacokinetics in the steady state and in other in vivo situations 
where multiple drug pools must exist. (JAM) 

MASS SCREENING AND CONFIRMATION OF BARBITURATES IN URINE BY RIA/GAS CHROMATO- 
GRAPHY, N. C. Jain; R. D. Budd; T. C. Sneath; D. M. Chinn; W. J. Leung, 
Clinical Toxicolog~ v 9  n2 p221-33 (Apr 1976) 

A rapid, sensitive (0.5 mcg/ml), and specific procedure was described for mass 
screening and confirmation of barbiturates in urine specimens, Initial 
screening by radioimmunoaseay was followed by gas chromatographic (GC) con- 
firmation using a flame ionization detector. The barbiturates were analyzed 
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both a@ free acids and thei: dlmethyl derivatives following a slngle ex- 
traction, thus eliminating False positive results, GC quantitation was 
achieved by inclusion of an internal standard, ibomal, in the extraction 
aolvent. ( H S R L )  

EXTRACTION PROCEDURES FOR SOME COMMON DRUGS IN CLINICAL AND FORENSIC TOXI- 
COLOGY, L. P. Hackett; L. J ,  Dusci; T. A. McDonald, Journal of Forensic 
Sciences v21 n2 p263-74 (Ap: 1976) 

The purpose of this study w,~s to identify an extraction procedure suitable for 
general drug screening. Four extraction systems were investigated, and the 
distribution of 6 6  drugs was studied. The gas-liquid chromatography proper- 
ties of these drugs were also studied, and relative retention times and 
column temperatures were tabulated for an OV-17 column. The incorporation of 
ultraviolet spectroscopy proved to be an asset in the identification of drugs 
In aqueous solutions. (HSRII 

A GLC BASED SYSTEM FOR TIlE DETECTION (IE, POISOKS, DRUGS, AND HUMAN METABOLITES 
ENCOUNTERED IN FORENSIC TOXICOLOGY, G: S .  Finkle; E .  J. Cherry; D. M. Taylor, 
Journal of Chromatographic Science v9 n7 p393-419 (Jul 19711 - 
A simple yet comprehensive qas-liquid chromatography (GLC) system was presented 
and discussed. Four colunns and three liquid phases were utilized, and the 
system was complemented by a direct solvent extraction scheme designed to de- 
tect substances to a sensitivity limit of two mcg/ml in blood, urine, and 
tissue specimens. 

Relative retention data for almost 600 different substances were tabulatec in 
two indices, one providing reference gas chromatographic information for any 
of the chemicals prior to an analysis; and the other allowing tentative iden- 
tification of unknown gas chromatography IGC) peaks, which require further 
confirmation. The strenqth of the system is realized in the rapid determina- 
tion of a negative analysis. A positive GC response and matching relative 
retention time requires further conf~rmation for certain identification. 
Techniques such as derivtive formation, infrared spectrophotometry, and mass 
spectrometry are mentioned. (JA!:) 

THE QUANTITATIVE DETERMINATION OF MORPtiINE IN URINE BY GAS-LIQUID CHROMATO- 
GRAPHY AND VARIATIONS IN EXCRETION, D. E. Fry; P. D. Willis; R. G. Twycross, 
Clinics Chimica Act? v51 n2 p183-90 (15 Mar 1974) 
The authors reported a quantitative gas chromatographic method for total mor- 
phine in urine and its application in correlating the dose administered to the 
amount excreted. Following enzymatic hydrolysis, samples were extracted with 
ether: 1 1 ~ ~ 1  morphine was added to correct for recovery losses. 

Significant variations were found in the percentage of the daily dose of dia- 
morphine or morphine excreted in 37 terminal cancer patients (20-1128) and 
in an individual over nine consecutive days (40-1244). Authors advise that, 
extreme caution be exercised in drawing conclusions from results of morphine 
estimations on isolated urine specimens. (JAM) 
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PHARMACOKINETICS OF A SINGLE DOSE OF PHENYTOIN IN MAN MEASURED BY RADIOIM- 
MUNOASSAY, J. D. Robinson; 13, A .  Morris; G .  W .  Aherne: V. Marks, British 
J,ournal of CJindcal C a r m a g g q y  v2 n4 p345-9 (Aug 1975) 

Serum cancentretiona of phenytoin (diphenylhydantoin) were studied by radio- 
immunoaeeay in five normal volunteers followin3 a single oral dose of phenytoin 
sodium (100 mg). The tadioimmunoassay was extremely sensitive (321 f 41 pg/ml) 
and virtually specific for phenytoin. 

Blood (1 ml) was collected by venipuncture before drug ingestion and addition- 
al 1 ml samples were collected at intervals over the next 102 hours. Two 
distinct peaks were found at 2 . 5 - 3 . 5  and 10-12 hours after ingestion. Maximum 
serum concentrations ranged from 1.56 mcg/ml to 2.76 mcg/ml. The mean plasma 
half-life of the drug under these conditions was 3.81 2 0.66 (s.e. mean) hours. 
(JAM) 

PHARMACOKINETICS OF N-DEMETHYLDIAZEPAM IN PATIENTS SUFFERING FROM INSOMNIA 
AND TREATED WITH NORTRIPTYLINE, G. Tognoni; R. Gomeni; D. De Maio; G. G. 
Alberti; P. Franciosi; G. Scieghi, British Journal of Clinical Pharmacology 
v2 n3 p227-32 (Jun 1975) 

Hospitalized patients suffering from insomnia were treated with N-demethyldia- 
zepam (30 mg p.0.) for 10 days, while continuing treatment with nortriptyline 
(75 or 100 mg daily). Plasma levels of N-demethyldiazepam were determined by 
gas-liquid chromatography, and clinical evaluation performed by objective 
rating scales. 

While a positive therapeutic effect was observed, no correlation between 
plasma levels and clinical efficacy was noted. Plasma concentrations 22 hours 
after drug administration increased over time, from 639 2 121 ng/ml (fifth 
day) to 976 + 109 ng/ml (tenth day) . Compzred with diazepam, the tested drug 
had a longer plasma apparent half-life (51 + 7 hours) with remarkable inter- 
patient variability. A significant correlation was found between plasma 
levels at 10 hours in day 10 and the plasma half-life. (HSRI) 

ROUTINE IDENTIFICATION OF DRUGS OF ABUSE IN HUMAN URINE. 11. DEVELOPMENT 
AND APPLICATION OF THE XAD-2 RESIN COLUMN METHOD, S. J. ~ ~ 1 6 ;  M. L. Bastos; 
D. Jukofsky; E. Saffer, Journal of Chromatography v63 n2 p289-301 (23 Dec 1971) 

This drug extraction method was reported for application to the screening of 
large numbers of urine samples on a daily basis. The presence of morphine and 
quinine was determined fluorometrically and positive samples were confirmed 
by thin-layer chromatography. Aliquots of urine ( 2 5  ml) were applied to 
columns containing Amberlite X A D - 2  resin. Drugs adhering to the resin were 
eluted with an organic solvent mixture, and bicarbonate-washed organic phases 
were dried. Methanolic residues thus obtained were applied equally to silica 
gel plates and sheets. 

Opiates, opoids, barbiturates, amphetamines, phenothiazines, antihistamines, 
and minor tranquilizers were detected by specific color reactions and RF 
values. The plates and sheets were cross-compared for final interpretation of 
results. The authors considered the method to be simple, rapid, inexpensive 
and very effective in detecting psychoactive drugs at concentrations ranging 
from 0.1 to 3 mcg/ml of urine. (JAM) 



AN ULTRA RAPID METHOD FOR ?'HE EXTRACTION OF DRUGS FROM BIOLOGICAL FLUIDS, J. 
Rameey: D. R .  Campbell, J~irna1 of Chromatograp_hy v63 n2 p303-8 (23 Dec 1971) 

A rapid quantitative methocl is tirscribed for the extraction of amphetamine, 
methamphetamine, methadone, a r ~ d  pethidine. The method involves the addition 
of a small amount of chlorc~forrn containing a suitable internal standard t:o a 
1.arger volume of aqueous phase. After mixing and centrifugation, a few micro- 
liters of solvent are withcirawn and injected into a gas-liquid chromatographic 
apparatus or spotted onto ;I thin-layer plate. Volatility problems of solvent 
and druq are overcome, sinc!e the solvent is covered by aqueous phase through- 
out and no evaporation stegl is involved. 

The method as applied to the above compounds is simple, sensitive (1 mcg/'rnl 
of urine), accurate, and reproducible. The use of the procedure for the 
extraction of other drugs and its application to gas-liquid and thin-layer 
chromatography is discussed. (IISHI) 

ROUTINE IDEN1'IFICA'~ION OF DRIJGS OF ABUSE IN HUMAN URINE. I. APPLICATION OF 
FLUOROMETRY, YII IN-LAYT'K  AND GAS-LIQUID CHROMATOGRAPHY, S. J. ~ ~ 1 6 ,  Journal of 
Chromatogra~Jg v55 n2 p255-66 ( 3  Mar. 12971) 

The methods described in this report were developed for the rapid analysis of 
over 500  urlne saniples (50-60 ml each) per day for psychoactive drugs. The 
technirpes include extraction of drugs from biological material; semiautomated 
spectrofluorometry; extensive use of thin-layer chromatography with sequential. 
chromogenic eprayinq for detection; and gas-liquid chromatography as an ad-  
junct tool for positlve identificaiton and confirmation. 

In gencral procedure, morphine and quinine were detected spectrofluorometri- 
cally. Acidic and basic urine extractions were performed separately. Arriong 
the drugs which could be detected were barbiturates, diphenylhydantoin, 
glutethimide, amphetamines, phenothiazines, opiates, opoids, and tranquilizers. 
The methods and techniques were relatively simple to perform and the drugs 
could be detected in the rangt? o:  1-5 mcg/ml of urine. (JAM) 

EXTRACTION PROCEDURI.:S IN CIIRYICAL TOXICOLOGY, S. L. Tompsett, Analyst v93 
n1112 p740-8 (Nov 1968) 

Investigations into the separation of drugs from urine by distillation, sol- 
vent extraction, and use of ion pxchangc resins hre dascribed and discussed. 
The followinq scr~ening procedures were developed an2 used in conjunction 
with ultra violet spectrophotometry: distillation of urine In the presence 
of sodium bicarbonate: neutral extraction of urine with chloroform; baslc urine 
extraction with chloroform. Ultraviolet spectrophotometry was used to assess 
recoveries of drugs after distillation or solvent extraction procedures. It 
was emphasized that the screening procedures, while they covered may drugs 
and compounds, were not to be considered complete. (HSRII 

A PROCEDURE FOR THE RAPID ANALYSIS OF LARGE NUMBERS OF URINE SAMPLES FOR 
DRUGS, L. R. Goldbaum; P. Santinga; A .  M. Dominguez, Clinical Toxicology v 5  
n3 p369-70 (Fall 1972) 

This method for urinary drua analysis utilizes gas-liquid chromatography (GLC) 
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with a number of columns wqth different liquid phases. Chloroform-5% isobu- 
tan01 extracts of urine sa*ples are washed with a sodium borate solution; then 
are submitted to separate acidic and basic extractions. Neutral drugs are 
detected in the remaining riolvent: phase. Morphine is detected by a highly 
sensitive and epecific speatrofluorometric procedure, while acidic and basil 
drugs are determined by CL(: following reextraction by solvent fromtheir re- 
spective aqueous phases, A 5 ml sample containing 1 mcg/ml of drugs and 0.1 
mcg/ml of morphine can be ilccurately determined by this procedure. (HSRI) 

RAPID IDENTIFICATION OF DRUGS IN BODY FLUIDS OF COMATOSE PATIENTS, A .  J. Rice; 
W .  R. Wilson, Clinical Toxicoloqy v6 nl p59-73 (Spring 1973) 

This report describes a gas chromatographic method for the identification and 
quantitation of a variety of drugs commonly involved in suicide attempts. 
Separate 4 ml plasma samples are required for acidic (barbiturates, glutethi- 
mide, methyprylon, nieprobamate), neutral (benzodiazepines, chlorpromazine), 
and basic (antidepressants) extractions. The method can detect levels of 
drug8 far below those seen in drug intoxicated patients, with the exception 
of diazepam and chlordiazepoxide. Detection limits for the drugs listed 
above were 1-2.5 mcg/ml of plasma. (HSRI) 

PROFILE OF SEDATIVES AND TRANQUILIZERS IN SERUM, AS MEASURED BY GAS-LIQUID 
CHROMATOGRAPHY, H. F. Proelss; H. J. Lohmann, Clinical Chemistry v17 n3 
p222-8 (Mar 1971) 

A comprehensive screening method for 40 commonly used sedatives and tranquil- 
izers utilized gas-liquid chromatography and two liquid phases. Barbiturates, 
nonbarbiturate sedatives, and tranquilizers of the phenothiazine, benzodia- 
zepine, and dibenzazepine types could be identified and measured in serum; 
limits of detectability ranged from 0.1-0.5 mcg/ml of serum. 

Simple solvent extractions at different pH values, with subsequent solvent 
partition, effected a preliminary separation into acid, neutral, and basic 
drugs; recovery data was presented for some of the compounds. The three 
fractions were separated on two columns: acid and neutral drugs with liquid 
phase XE-60 (3.5%) and basic drugs with liquid phase OV-17 (3%). Substances 
were examined for possible interference with the analysis. Clinical applica- 
tions of the method were reported, and the serum concentrations of several 
drugs were given. (JAM) 

GAS CHROMATOGRAPHIC DETERMINATION OF DOXEPIN IN HUMAN URINE FOLLOWING THERA- 
PEUTIC DOSES, L. J. Dusci; L. P. Hackett, Journal of Chromatography v61 n2 
p231-6 (14 Oct 1971) 

A gas-liquid chromatographic method for the estimation of doxepin (Sinequan) 
in human urine is described. Chloroform extracts of a 50 ml urine sample 
are combined, washed, and dried; the residue is redissolved in chloroform 
containing the internal standard, and an aliquot is injected into the gas 
chromatograph. The method allows the determination of concentrations of 
doxepine ae low as 0.1 mcg/ml. Recoveries using blood samples and a similar 
procedure are reported; the limit of detection in blood is l/mcg/ml. 

In 24 hours, an average of only 0.4% of doxepin appeared in the urine of 
subjects who had ingested single oral doses of 50 mg doxepin hydrochloride. 
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The drug could not be detec1;ed in s\~bjects' blood 4  hours after admlnlstra- 
tion of 20-50 mg. Reeults i tre presented showing u r j n ~  levels of the druq 4, 
8, 12, 16, and 2 4  hours aftvr a therapeutic ( 5 0  ms) dose. (HSRT) 

THIN-LAYER CHROMATOGRAPMY OF PHENOTHIAZINE DERIVATIVES AND ANALOGIIES, A. De 
T,eenheer, Journal of Chromato~r~hy- v75 nl p79-86 ( 3  Jan 1973) 

A thin-layer chromatographic system was developed for the characterization of 
phenothiazines, azaphenothiazines, thioxanthines, dibenzazepines and diben- 
zocycloheptadienes. Two solvent systems were examined and the relative RF 
values of the compounds were reported. After prelirninnry ultraviolet inspec- 
tion, group differentiation of compounds at the microgram level was achieved 
by the sequential use of spray reagents with increasing oxidative properties. 
(H9RI ) 

ANALYSIS OF ALCOHOL. I. A REVIEW OF CHEMICAL AND INFRARED METHODS, N. C. 
Jain; R. t l .  Cravey, Journal of Chromatographic Science v10 n5 p257-62 (May 
1972) . ..- 

Selected chemical, biochen~izal and instrumental methods, excluding gas chro- 
matographic methods, for t.he analysis of ethanol in blood, breath and urine 
samples are briefly described. The review is limited solely to methodologies; 
no attempt was made to discuss interpretation of alcohol levels. Special 
emphasis is placed on the review of breath methods because of their wide- 
spread use by law enforcement agencies. (JA) 

COMPARISON OF COSTS FOR TESTING A WIDE VARIETY OF DRUGS OF ABUSE PER URINE 
SPECIMEN IN A DRUG ABUSE URINE SCREENING PROGRAM AND FREQUENT URINE COLLEC- 
TIONS, K. K. Kaistha; R. Tadrus, Journal of chromatography v109 nl p149-62 
( 4  Jun 1975) 

Urine testing techniques, including thin-layer chromatography (TLC), gas- 
liquid chromatography, spect rophotof luorometry ,  and several immunoassay 
variants, are examined for their applicability in a drug abuse urine screening 
Drogram. Comparisons are made on the basis of a technique's capacity to 
analyze urine specimens, the start up cost and cost per specimen using each 
technique, and the sensitivity, specificity, and range of compounds character- 
lzing the method. 

In the authors' opinion, TLC appears to be the only technique which is simple, 
inexpensive, reliable and versatile. Costs and other details concerning a 
TLC method developed by the authors were presented. (HSRI) 

CHEMICAL EVALUATION OF "DRUG COCKTAILS" IN AUTOPSY SPECIMENS, A. E. Robinson; 
A. T. Holder, Journal of Chromatographic Science v12 n5 p281-4 (May 1974) 

A full chemical analysis of autopsy specimens is essential if the cause of 
death is to be scientifically established in situations where several drugs 
have been taken. Suitable methods for the identification and determination 
of drugs in autopsy specimens, and the associated problems, are discussed. 
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Preliminary, qualitative analysis of urine and stomach content involves the 
extraction of acidic, neutr#rtl and basic fractions into ether. Thin-layer 
chromatography of the conce,~trated solvent extracts allows detection and par- 
tial characterization of ma.ly baaic substances along with the benzodiazepines. 
Barbiturates are determined spectrophotometrically, A gas-liquid chromato- 
graphy aystem is described Eor quantitation and confirmation purposes. (HSRI) 

COMPARISON OF METIiODS FOR DBTECTION OF AMPHETAMINES, COCAINE AND METABOLITES, 
M. L. Bastos; D. 8 .  lloffman, Journal of Chromatographic Science v12 n5 p269-80 
(May 1974) 

This article is a comprehensive review and analysis of the available methods 
for detection of amphetamines, cocaine and metabolites in bioloqical material 
and in street drug samples. Extraction procedures reflecting the special 
analytical requirements of amphetamine and cocaine are presented. Immunologic, 
spectrophotometric, and fluorescent methods are described and referenced. 
The principal solvent systems for the silica gel thin-layer chromatography of 
the compounds are tabulated for their ionized and un-ionized forms; visuali- 
zation techniques are discussed. Gas chromatography (column packing, deriva- 
titation techniques) and microcrystallography are also discussed at some 
length. (HSRI) 

ISOLATION AND IDENTIFICATION OF METHAQUALONE FROM POST-MORTEM TISSUES, G. N. 
Christopoulos; N. W .  Chen; A .  J. Toman, Journal of Chromatographic Science 
v12 n5 p267-8 (May 1974) 

Procedures for the isolation, identification, and quantitation of methaqualone 
in tieeues and biological fluids are described. Methaqualone present in 
specimens is quantitated by ultraviolet spectrophotometry; thin-layer and gas- 
liquid chromatographic procedures are given as confirmatory techniques. Data 
is preaented from 17 cases which indicate that without prior hydrolysis of 
samples, low levels of methaqualone could remain undetected; levels of the 
drug are shown to increase between 47 and 60% after hydrolysis. (HSRI) 

THIN-LAYER AND GAS CHROMATOGRAPHIC IDENTIFICATION OF LSD, A .  R, Sperling, 
Journal of Chromatographic Science v12 n5 p265-6 (May 1974) 

Methods suitable for the identification of lysergic acid diethylamide (LSD) 
and related compounds in powder form are presented. Two solvent systems were 
developed for use with silica gel GF thin-layer plates. After visualization 
with long wave ultraviolet light, the plates are sprayed with p-dimethylamino- 
benzaldehyde reagent. Used in conjunction, the two systems will distinguish 
LSD from other ergot alkaloids. In a gas chromatographic procedure, the tri- 
methylsilyl derivative is prepared, and is free from interference by protein- 
aceous material, lactose, starch, and calcium carbonate as found in LSD tablets. 
(HSRI ) 
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A REVIEW OF SOMF (;LC-FID Dr ~ T V A r l % A T T C l N  'TECHNIQUCS FOIlND USEFIIL TN FORENSIC 
TOXICOLOGY, C;, cimh~tra :  .: . ; :o fur>d,  ,Tournal crf C l h r q m m a p h 1 c  Sc ience  v12 n5 
p261-4 (May 1974) 

A n  impor tant  reason f o r  t h e  eml>loymcnt of qas - l iqu id  chromatographic de r iva -  
t i z a t i o n  t e c h n i q u e s  i~ t,o i:lcrcasc, the  s e n s i t i v i t y  of t h e  a n a l y s i s  e i t h e r  by 
improving t h e  ~ h r o r n ~ ~ t o q r a p h i c  behavior of a  drug o r  by formation of d e r i v a t i v e s  
which make i t  poss ib le  tu  u:i l izc! t h e  h ~ q h  s e n s i t i v i t y  of t h e  e l e c t r o n  cap tu re  
d e t e c t o r .  This  r e p o r t  reviews gas - l iqu id  chromatography-flame i o n i z a t i o n  de- 
t e c t o r  (GLS-FID) techniques found u s e f u l  by t h e  au thor s  i n  t h e i r  f o r e n s i c  
t o x i c o l o g i c a l  casework. 

GLC-FID d e r i v a t i z a t i o n  t e c h i ~ i q u c s  covered include a c e t y l a t i o n  f o r  t h e  determin- 
i ~ t i o n  of amphetamines and rnorphinc; methyla t ion f o r  t h e  determinat ion of 
d lphenylhydantoin;  chemical reduct ion f o r  the  conf i rmat ion of e thy lene  g l y c o l ,  
formaldehyde and drugs such a s  methadone; and bromination f o r  t h e  de te rmina t ion  
of bromides. (FISRI) 

ANTIEPILKPTIC D R U G S :  A C U R R E N T  ASSESSMENT OF SIMUTANEOUS DETERMIXATION OF 
MULTIPLE D R l l G  THERAPY BY GAS L I Q U I D  CHROMATOGRAI'HY-ON COLUMN METHYLATION, E .  
B .  Solow; J .  M. Metaxas; T. R .  Summers, Journal  of C&rornatographic Scienc? 
v12 n5 p25h-60 (May 19733 

A r ev l sed  gas chromatographic procedure f o r  a n t l c p l l e p t l c  drugs made p o s s ~ b l e  
r a p l d  and  accura te  serum l e v e l  de te rmlna t rons .  The method involves  extracting 
buf fe red  serum with  to luene c o n t d l n ~ n q  e l t h e r  2 o r  3 I n t e r n a l  r e f e r e n c e  s t an -  
da rds .  Drucjs I n  the  to luene e x t r a c t  a r e  concentra ted  I n  2 5  mcl t e t r amethy l -  
ammonlum hydroxide,  2 14 l r i  r n r t ' l ~ ~ ~ i o l ;  an aliquot i s  then l n j e c t e d  i n t o  t h e  gas 
chromatograph. Methylated d e r l v a t l v e s  formed on-column r e q u l r e  2 0  o r  60 
rnlnutes a n a l y s ~ s  time deprndlnq ( : I  druq thcrapy and cholce  of oven t e n p e r ~ s t u r e  
The r e s o l u t ~ o n  of n l n e  druqs 1s  .;bown by t h l s  method. (JAM) 

P E R I ' O M N C F  t:VRLUA'l'ION IN THE TOXICOLOGY LABORATORY, J .  K . Jones ,  Journa l  of 
Chromatoyraph~c Scrence v ' . L  n5 p 2 5 4 - 5  (May 1974) - 
A performance eva lua t ion  system uslnq q u a l i t y  c o n t r o l  and p ro f i c i ency  t e s t i n g  
proqrams ix recommended a s  an i n t c f j r a l  p a r t  of t h e  procedural  ope ra t ion  o:E a 
toxicoloyy l a b o r a t o r y .  The purpose of such an eva lua t ion  i s  t o  t e s t  t h e  
q u a l i t y  of r e s u l t s  from r o u t i n e  ana lyses  and not t o  t e s t  t h e  g r e a t e s t  s k i l l  
of which an a n a l y s t  i s  c a r ~ a h l e .  

Q u a l i t y  c o n t r o l  i s  an in-house program u t i l i z i n g  the  i n c l u s i o n  of  s t andards  
an a  d a i l y  arid run-to-run b a s l s .  Adequate s t andards  and t h e  use of b l i n d  
samples a r e  r equ i red .  Proficir?ncy t e s t i n g  i s  accomplished through i n t e r -  
l abora to ry  comparisons; t h e  usc o f  without-the-house known s t andards  i s  recom- 
mended. Cons t ruc t ive  a s p e c t s  of '  such a performance e v a l u a t i o n  program a r e  
t o  be emphasized. (IISRI) 

THE IDENTIFICATION OF BARBITURATES FROM BIOLOGICAL SPECIMENS, N .  C .  J a i n ;  R .  
H .  Cravey, Journa l  of Chromatographic Science  v12 n5 p228-36 (May 1974) 

Se lec ted  methods f o r  t h e  e x t r a c t i o n ,  s c reen ing ,  and subsequent i d e n t i f i c a t i o n  
of b a r b i t u r a t e s  from blood and o t h e r  t i s s u e s  a r e  reviewed. These inc lude  
spec t ropho tomet r i c ,  m ~ c r o c r y s t a l l i n e ,  chromatographic,  and gas chromatographic- 
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muss epcctrometrlc methods. A brief description of the more recent approaches, 
including imunoaeseyr, high preefiure ljquld chromatography, and the automated 
analysis of barbiturateg, i u  included. (JAM) 

1974 112rofs 

EMERGENCY HOSPITAL TOXICOLOGY, C. R .  Walberg; G. D. Lundberg; V. A. Pantlik, 
Journal of Chromat_ographic Science v12 n5 p225-7 (May 1974) 

A patient-oriented emergency toxicology service in a large metropolitan hos- 
pital is described. Emergency toxicology tests are defined and differentiated 
from routine clinical toxicoloqy tests. ~ethodology is described in general 
terms for simultaneous assay of multiple specimens within prescribed time 
limits. Reference to methods equally applicable to large and small laborator- 
ies and used in the program described is given. Workload figures for 1972 in- 
clude number of tests, type of drug analyzed, type of assay, and the method. 
(JAM) 

A REVIEW OF BREATH ALCOHOL METHODS, N. C. Jain; R. H. Cravey, Journal of 
Chromatographic Science v12 n5 p214-8 (May 1974) 

This article provides a brief review of the current methods used in the deter- 
mination of alcohol from breath. Only selected recent developments are dis- 
cussed to supplement recently published reviews, which are referenced. The 
methodologies discussed in this paper are based on chemical, conductance, 
clectrachemical, heat of oxidation, infrared absorption, dehydrogenation, and 
gas chromatographic methods. No attempt is made to correlate the breath, 
blood or urine alcohol levels; the review is devoted solely to the methods of 
breath alcohol analysis. (JAM) 

CURRENT STATUS OF BLOOD ALCOHOL METHODS, R. H. Cravey; N. C. Jain, Journal of 
Chromatographic Science v12 n5 p209-13 (May 1974) 

  his article reviews current methods used in blood alcohol analysis. However, 
any method suitable for blood is also applicable to urine alcohol determina- 
tion. An attempt is made to discuss the most recent work involving chemical, 
enzymatic, osmometric, gas chromatographic (GC) and computerized GC-mass 
spectrometric methods used in blood/urine alcohol analysis. No discussion of 
the correlation of b1ood:urine alcohol levels is presented. (JAM) 

PREPARATORY PROCEDURES IN SCREENING FOR DRUGS OF ABUSE: "CLEAN-UP" METHODS 
IN CURRENT USE, D. Sohn; J. Simon; N .  A .  Hanna; G. Ghali, Journal of chromato- 
graphic Science v10 n5 ~294-6 (May 1972) 

Procedures used to extract, concentrate, and purify drugs from urine and blood 
are noted, especially in regard to the analytical requirements of thin-layer 
and gas-liquid chromatography. Solvent extractions, resin loaded papers, and 
resin impregnated columns are included among the referenced techniques. The 
use of the Amberlite XAD-2 column as a "clean-up" procedure is compared to a 
quick solvent extraction for gas chromatography. (HSRI) 



BARBITURATE ANALYSIS--A CUFRENT ASGLS5MI,Nf1', G .  Ksnanen; R .  Osic .wicz;  I 
Sunshine, J o u r n d l  o f C r c ? m ~ \ % i a p f ~ ~ c  S c 1 e 1 7 ~  v10 n5 p283-7 (May 1972) 

S l n c e  g a s  rh rorna tayr  aphy ( G C )  p r o v i d e s  s lniul  t a n e o u s  qua1  i t a t  l v e  and q u a n t  l t a -  
t r v e  d a t a ,  e x ~ s t l n q  (;C f c c h n i i l u ~ 5  f o r  t h e  deterrn~ n a t l o n  o f  barbiturates were 
e v a l u a t e d .  u s l n q  b o t h  sc re rn l r l r j  and q u n l i t l t a t l v e  p r o c c d u r e s ,  t i le  a b s o l u t e  
and r e l a t l v e  r ~ t e n t z o n  t i ~ l c s  ( , I  c - c > r n m o ~ l y  orcurr ' i :c l  b a r b i t u r a t e s  were o b t a l n e d  
and  t a b u l a t e d .  

A compar i son  of  t h e  GC method x i t h  arl ~ i t r a v i o l e t - t h l n - l a y e r  c h r o m a t o g r a p h i c  
(UV-TLC) a n a l y s i s  was madi!. 0 0 t h  p r o c e d t ~ r e s  y i e l d  c l i n i c a l l y  comparab le  a n a l -  
y s e s  f o r  b a r b i t u r a t e  d e t e r n ~ n a t i o l - 1 s .  Depending on t h e  a v a i l a b l e  p e r s o n n e l  
and equipment ,  one o r  t h ~  c t h e r  may be used s a t i s f a c t o r i l y .  When a l a r g e  
number o f  samples  ( 2 0  o r  more) a r e  r e q u i r e d  t o  be a n a l y z e d ,  t h e  d e s c r i b e d  GC 
p r o c e d u r e  i 3  f a s t e r  and more s c n s l t i v e  t h a n  t h e  UV p r o c e d u r e .  The GC method 
i n v o l v e s  on-column m e t h y l a t i o n  and t h e  m e t h y l a t e d  b a r b i t u r a t e s  t h u s  formed 
r e q u i r e  o n l y  twenty  m i n u t e s  f c r  c . iuan t i tn t ive  a n a l y s i s .  (HSRI) 

1972 ! l r e f s  
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ANALYSIS OF fiALLIICLNO(;CN IC 3 R l J c  S ,  I\,. S p e r l l n u ,  ;Loxrrnal o f  Chromatographic: 
S c i e n c e  v1O n5 p26A-75 ( P a y  1 9 7 2 1  -- 
Methods r e c e n t l y  r lppl~.~icl  t ( ~  t h e  problem of  k ia l luc inoger l ic  d r u g  de te rmina t . ion  
a s  w e l l  a s  t h o s n  o l d e r  nIi:til!>ds i i p p r o p r l i i t : ~  t o  t h r  u e n e r a l  a r e a  o f  d r u g  a n a l y s i s  
were r e v i e w e d .  Amonq t h e  d r u q s  and druq  c l a s s e s  .~.ncluded were l y s e r g i c  a c i d  
d i e t h y l a m i d e ,  e rgo1  inc  a l k a l o  l d s ,  t r y p t a m i n e s ,  ail2 d e l t a - 9 - t e t r a h y d r o c a n n a b i n o l  
( T H C ) .  

The a l k a l o i d a l  cunt.ont o f  rnornlnq g l o r y  s e e d s  was s u m r a r i z e d .  k s p e c t r o f ' l u o r o -  
m e t r i c  s t u d y  of  h a l l u c i n o q ~ n s  was r e p o r t e d  i n  which t.he optimun: s o l v e n t  and 
t h e  p r a c t i c a l  l l m i t s  of d e t e c t i o n  were p r e s e n t e d .  The stability o f  s t o r e d ,  
p u r i f i e d  THC and t h e  c a n n a l ~ i n o i d  conte r i t  o f  f r e s h  m a r i j u a n a  p l a n t  mate r ie .1  
were a l s o  g i v e n .  ( H S R L )  

ANALYSIS OF ALCOHOL. TI.  A R l : V l c W  9E G A S  ;;'H'rObL4TQGRAPiiIC PIETMODS, N .  C ,  J a l n ;  
R .  H .  Cravey ,  J o ~ r n a l  of " ! ~ r o ~ n a t o g r a p h i c  S c ~ e r l c e  v10 n5 1 1 2 6 3 - i  (May 1972)  

I n  t h i s  r e v l e w ,  s e l e c t e d  (?as  chromatography  I G 3  methods used  i n  t h e  a n a l y s i s  
o f  a l c o h o l  a r e  d i s c u s s e d .  T h c  s e p a r d t i o n  of a l c o h o l  from b i o l o g i c a l  samples  
i s  a c h i e v e d  by means of hcnd s p a c e ,  d i s t i l l a ~ : i o n ,  o r  e x t r a c t i o n .  Methods 
which e l i m i n a t e  sample p r e p a r a t i o n  by d i r e c t  i n j e c t i o n  of  b lood  o r  u r i n e  a r e  
a l s o  described. Newly d e v e l o p e d  b r e a t h  methods u t i l i z i n g  GC a r e  c i t e d .  
Recent  a d v a n c e s  i n  a u t o m a t i o n  i n  t h e  a n a l y s i s  of a l c o h o l  by GC a r e  e l a b o r a t e d .  
(JA) 

STEADY-STATE PLASMA NORTRJP'PYI i h l '  CONCENTRATION? I W EP ILCPTIS PATIENTS, R .  A .  
B r a i t h w a r t e ;  R .  , l .  I ' j a n a q s n :  A .  R l c h e n s ,  B r ~ t l s h  J o x r n a l  o f  C l l n i c a l  Pharma- 
c o l o g y  v2 n 5  p469-71 ;Oct  1 9 7 5 )  

A number o f  a n t l r p i l e ~ ~ t l c  d r u q s  i n  c u r r e n t  clinical u s e  have been shown t o  be  
p o t e n t  i n d u c e r s  o f  t h e  b e p a t ~ c  mlcrosonial enzyme s y s t e m .  One r e s u l t  1s t h a t  
t h e  metabolism o f  o t h e r  d r u q ~  used I n  t h e  e p l l e p t l c  p a t l e n t  1s a c c e l e r a t e d ,  
l e a d l n g  t o  r e d u c e d  plasma concentrations and p o s s ~ b l e  therapeutic f a l i u r e .  
The p r e s e n t  s t u d y  was d ~ s ~ q n e d  t o  ~ n v e s t r q c i t c  t h e  e f f e c t  cf c h r o n l c  a n t l c o n -  
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vulsant therapy on steady-state nortrlptyline concentrations in a group of 
six epileptic patients. 

Plasma nortriptyllne was merisurad t)y gas chromatography. Compared to two 
control groups of depressed patipnts and aix volunteer students, the reduction 
in plaama concontratiorr in p a t l e t l L S  receiving plnticonvulsant therapy was 50%. 
It was, therefore, censidorc~d important to allow for the effects of hepatlc 
microeomal enzyme induction by increasiny the doee or frequency of administra- 
tion in the epileptic patierlt. Monitciring the plasma concentration of the 
antidepressant would be valuable under the circumstances. (HSRI) 

PROFICIENCY TESTING IN FORENSIC TOXICOLOGY: CRITERIA FOR EXPERIMENTAL DESIGN, 
R. C. Kelly; I. Sunshine, Clinical Chemistry v22 n8 p1413-4 (Aug 1976) 

This letter to the editor concerned a published study in which the proficiency 
of nine forensic laboratories was evaluated. The survey was described, and its 
results were presented in table form. Problems in the interpretation of the 
results were discussed. Recommendations relevant to proficiency testing in 
analytical toxicology were made. (IISRI) 

ENZYME-IMMUNOASSAY, G. B. Wisdom, Clinical Chemistry v22 n 8  p1243-55 (Aug 1976) 

Principles of the different enzyme-lmmunoassay techniques are described and 
their applications to the ldentiflcation and quantification of antigens, hap- 
tens, and antibodies in biological flurds are discussed. Substances for which 
enzyme-immunoassays have been developed are listed. The enzymes used as 
labels, the methods of linking them to proteins, and the methods for separating 
free and bound labeled material are described. The reliability, practicality, 
disadvantages, and method improvement are reviewed. (JA) 

PROPOXYPHENE AND NORPROPOXYPHENE CONCENTRATIONS I N  9LOOD AND TISSUE IN CASES 
OF FATAL OVERDOSE, A .  J. McBay, Clinical Chemistry'v22 n8 p1319-21 (Aug 1976) 

Propoxyphene and its major metabolite, norpropoxyphene, have been quantitated 
in tissue specimens obtained from autopsies of people suspected of dying from 
propoxyphene overdosage. Gas-chromatographic determination of both propoxy- 
phene and norpropoxyphene is essential because the blood concentration of the 
parent drug should be about 1.0 mg/liter or greater to attribute a death to 
the drug. The metabolite concentration in blood may help to establish when 
the drug was ingested. Concentrations in the blood after high oral thera- 
peutic doses are about 0.3 mg of propoxyphene per liter, and norpropoxyphene 
concentrations may be as high as 3 mg/liter. Methods of determining propoxy- 
phene are discussed. (JA) 
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THE MASS SPECTROMETER AS A GAS-CHROMATOGRAPHIC DETECTOR, C. J. W. Brooks; B. 
S. Middleditch, Clinica Chimica Acta v34 n2 p145-57 (Sep 1971) 

Qualitative and quantitative aspects of mass spectrometry, as applied to gas- 
chromatographic (GC) studies, are briefly discussed. Measurements of ion 
currents produced by electron impact, before separation in the magnetic sector, 
indicate that sensitivity factors are of the same order of magnitude for many 



~ t e r o ~ d s .  The  -11;jl I {  y o i  ' r 1 , - 1 1  , , , I ,  l ~ , ~ : i i  l ~ l r !  r t , ; ,  '' 111 wk.'(.ti ~ c , r i > :  of ,>r!e char -  
acterl~tlu n/'e virI UF, ilrr. :;!. Ier.1 i ~ 1 . i  j: f!r:(ri: t(: 'd , I L I ~  i n 0  c!iromot:o!~~-apliy, 1 s  1 1 l u s -  
t r a t e d  w i t h  p a r t i  cul.ar r.3 i r rcil1:i: :ii s t  , . :  oic-it11 a n n l ~ . > q u c ! s ,  l ' h c  tic?i.ector respc:rise 
i e  propori:ionnl t:~) tho  a1.r; 1.1::. ~ 1 :  q , ! ~ : . i ) ! ! :  i n  j.$?c:ted: :I;lta a r e  g i v e n  f o r  t h e  range  
50-1000 pg. The s t a t  bonary [ ! h ; i ~ - q  ''!.'.-I and Dcxsil-301: CC a r e  compared. (JAM) 

ANALYTICAL A N D  l ~ i . l ~ \ R \ l ? ~ " O K  1 : , I I ' T ' i  1.' S ILllJii ' : :  oh t3I':'Y i lOPl iENONES,  F .  Marcr>cci; E .  
Musaini ;  L .  A i r o l d l :  I<. 1:a;:cl 1 ! : ?!. I ; ' ! -~:rcr~ .o;  !" De Nac?ai; A .  E i z z i ;  M .  F.izzo; 
P ,  L. M o r a e l l j ;  S .  c;ar;lt:t.:.r;j, , l i ~ > c : < g i m j ~ ~ a  12cta v34  r:2 p321-32 (Sep 1971) 

A g a s - l i q u i d  r:hromii t ,-1clrii;>11 1 .: ric t i b 8 > c l  t r  ilc;isurc3 butyropnenones was developed 
and a p p l i e d  t o  t.he : i i v + r ~ t ' ~ '  . l . n t  icr? :,f th,>:;c. iirucls 1:) b io lor i ica l  m a t e r i a l s .  
Ha loper ido l  and t r i f l . ; ; l t , t  . l 0 1 .  ~ t i r - . , , .  :ll;li:lr ;>rc:jl~.:-?lcs i l l  cornr;ion when t h e y  a r e  
i n j e c t e d  i n  r a t s .  ' ~ ' ! h < ' * .  : . : ( , ! I  i t ( >  i ~ ~ > r ) .  i L I  l j a l )  i : - i l r !  :he bra111 ,*.ht.rt? they r e a c h  
l e v e l s  several  t j r n r . 9  i ? i< jh : r  t!!:tn i n  i > : ~ s r n , ~ .  : 'he b r ~ j  n cc?ncentr ,a t lon a b l e  t o  
i n h i b i t  cornp le tc l y  [ h ~ c  ci T P : - ! : ! :  ) f  ,,rl~;;h.! . i l ; ,  :. - i i~r~i.r~,ae? 3 0  274 4 0  n q i g  f o r  
both dr l ins .  

The method w . 1 ~  cni lovt :,! f , ,  I- 1 ,  t : ~  n : r i , ~ '  ; r m  of I-a lo[>c-?r i.dol i!: t k r  plasrn,3 o i  
p s y c h i t t r i c  i,,lt i r ~ r l ! ~  t I - , - - ,  c p :  w i. t ' i ' I . L . :  5 i r u ~ . ~  i t  r ?!-il>-;1!)e~:t i c  re3sor .s .  Hall?- 
p e r i d o l  w a 5  [:C#>:;:I>,~ i : ,  I , {  . ' i r c ; t 9  V !  : f ' ~ . - 2 0 0  I I ~ :  ,,?: , : : Y ; I - , ' ~  C~;:OI:I::  cbl r r i r i is t ra-  
t i o n ,  il: c . c ~ ~ j i i j  3: ' t  t;- .otr.lr , ! < ( : . I  , ,.,it.r tr;;<>tinent. T h e  11rnit c3E 

. .. d e t e c t i o n  f r , !  :hc r l r t?nr- '  \$a<: . 1 1  - )  I I F I :  i ;,! ,,.;:,,-:. l ~ . \ l ' j  

T h i s  paper  r?czc3j.s w i t h  : ) r i -~ . ,~ . ? , , r c : ;  , ' i  . ! 1,[1 !LC] I ~ I I  1 ! r { . a t  ar,:! : I I : ~ I : ! . I  t a t i v e  
q a s - c h r u m a : . 1 ~ 7 r n l - ' i ~ ~ ~  asr:.ly ' . I  ;.:it I 1 , .  ' i ' <  c;cclat i v f  c i f l r i  a t  d!-3c.t i c  c!r>~q!; i n  
blood and Ilr i n c . .  ? r 7 i , 1 .  . ,  , r .  , - - b ~ ~ i i ! - ~ s ,  . . ? r !  c t  her aqEnts  
a r e  i n c l  i i i l ~ c i .  'I 'h? t i c : ?  ,-,f , , i '  i ,  - , s x  I.;<: , - 1  I : , , - ~ : . ~ c ~ l o : r : * ,  tile -.;a;l~ation 
o f  d r u q  treatr.rhpi r i ,  : ,  !-g,nc,;, P,: . ., ' I  (1; , 1n.J I ~ I L > ~ I I .  I I  i ah l  L I  t.v s t v t l : < . s  : s  c i u t -  

l i n e d ,  a n d  t .h\ i  cr, lc;.anri: : ~ t  : i ;i:,~r: . ~ , - I  1:t.r i t  l r j r l !  : ,  : thrsc purposes  1.5 d e s -  
c r i b e d .  T h e  advarl taqes r l i -  ( l a - - ?  1 I -; , " I  oril;'l:r~f::,?i,i:~c ~ ~ r o c c . d i i r e s  over  spez- 
t rophutr~me t r i c  and co l r i r  11, ' r . t  r ::. , ~ , ; c . ~ l , ,  , , I  c '  I ~ I F ' I I ~  : i ' t ~ . . f !  W ~ ~ ( ~ I - ( '  d p p l  !c ; ih l  e ,  and t h e  
r e l a t i v e  s e n s i t i v i t y  1,: . : ; ~ , . - c . ~ i r i . ~ r n r : ! , , - ~ - ; , ~ ; i . : .  +c? i - r i - t o rs  i s  n r ~ t e d  ii1oncr w i t h  
p rocedure  modi l^ic:lltrons i?c,:.L'nr: i ! ;ll.~~~O 1 ' ;  i Ilci I. t : h r 7 ~  cc-. Tile  rt>!a t ~ o n  of plasma 
c o n c e r r t r a t i o n s  tr) phar-m,?cnLc-l,,; -. ! % r l .  c . 1  . i r I  t i ' : '  !ic>ri- cv:' J c t j o r  ':f atdr;ic't:c 
d r u q s  a r e  d i s c a s s e d .  (!l5F ; ' 

DETERMINATION OF B A H B I T U R A  i'ES I:" Rl<Oi?l:i BY GLC, il . l ' .  ' ! ! e e t  , C l  i n l c a  Cnimic:a - -- - - Act2 v34 n 2  p 1 5 7 - 6 4  ( S e n  1!7; 

Methods f o r  gas- 1 l f l l j : : l  cilr~r:;;.::~,ir.?:>'?~- : - ' l  - ~ P . T . :  . r , i  >,-it ior ,  01 b a r b i t u r ~ 3 t e s  
( a )  unmodif ied,  i b )  ,!; th0.i .r  . i~? t  i.!;? ~ ~ c ~ i  : i i t . i l 8 f i ,  , , ' r J  , c ;  3q t h e 1 ~  t r i rne :hy ls i ly l  
(TMS) d e r i v a t i v e s  d r c  O1si:~!!:!~i~d ! r r?!?: :.(-I? ti? ;: rs?c!cr.tr-a:ior: ranTe 9 -  1-1 0 
mrq o f  barbiturate pclr  rnl of p?a?ril-i. The, neeti t o  use! a colsn'n pa,:r:lng shotiring 
minimum s o l u t e  a d s o r p t ~ o n  is  s t r ~ s c e d ,  ?,id t:hc irnr:or t-cnce cf identlf 1 r : ; i t i c ~ r .  
o f  a p a r t i c u l a r  <?LC p e a k  i s  empf1a.c zec!. A p r o c ~ d u r c  1s recommended which u s e s  
t h e  unmodif ied b a r b i t u r a t e  f o r  q u a n t i t a t i v e  estirnat i o ~ :  and "on-coluinn" f o r m -  
t i o n  of methyl- and TMS-derivat ives for q u a l i . t a t i v t  i d c l l t i f i c a t i o n .  ( J A )  
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METHODS FOR THE ANALYSIS OF NARCOTIC ANALGESICS AND AMPHETAMINES, S. J. ~ ~ 1 6 ,  
Journal of C h r o m  I'ciende v10 n5 ~ 2 7 5 - 8 2  (May 1972) 

The primary purpose of this review was to report the most recent developments 
in the identificetian and detection of na rco t i c  analgesics and amphetamines. 
EmpMaie was placed upon detection in biological materials which required 
extraction of the drugs and/or metabolites prior to analysis. 

The reviewed methods included qualitative and quantitative color tests, micro- 
crystallography, ultraviolet spectrophotometry, gas-liquid chromatography 
(GLC), thin-layer chromatography (TLC), and spectrophotofluorometry. Extensive 
chromatographic data for the narcotic analgesics in GLC and TLC systems was 
provided by the author. These latter techniques were deemed methods of choice 
for identifying drugs subject to abuse extracted from biological material. 
(HSRI 

REVIEW OF METHODS QF ANALYSIS FOR PHENOTIIIAZINE DRUGS, G. Cimbura, Journal of 
Chromatographic Science v10 n5 p287-93 (May 1972) 

Methods of analysis of phenothiazine drugs in biological material were review- 
ed. The methods covered include direct screening tests, extraction techniques. 
photometry, ultraviolet spectrophotometry, thin-layer and paper chromatography, 
gas-liquid chromatography, and spectrofluorometry. The main advantages and 
limitations of the methods reviewed are briefly discussed. (JA) 

SIMULTANEOUS MEASUREMENT OF IMIPRAMINE AND DESIPRAMINE BY SELECTED ION RECORD- 
ING WITH DEUTERATED INTERNAL STANDARDS, M. Claeys; G. Muscettola; S. P. Markey, 
Biomedical Maes Spectrometry v3 n3 p110-6 (Jun 1976) 

A gas chromatographic-mass spectrometric method for the quantitative determina- 
tion of irnipramine and its N-demethylated metabolite, desipramine, in plasma 
samplea at the nanogram level is reported. The method involves derivatization 
of the extracted drugs with trifluoroacetylimidazole. Specificity is provided 
by selected ion recording of the M + 1 ions formed upon chemical ionization 
with methane as reagent gas. Quantitation is achieved by stable isotope di- 
lution techniques, using deuterium labeled analogs as internal standards. 

Preliminary resultsjwere reported summarizing the maximum daily dosage of 
imipramine, the steady state plasma levels of imipramine, desipramine and their 
total, and the mean steady state ratio for eight patients. Large variability 
and lack of correlation between plasma drug levels and clinical outcome were 
evident in the preliminary study. (tlSRI) 

PLASMA PHENCYCLIDINE PHARMACOKINETICS IN DOG AND MONKEY USING A GAS CHROMATO- 
GRAPHY-MASS FRAGMENTOGRAPIlY ASSAY, A. E. Wilson; E. F. Domino, The Pharmacolo- 
gist v18 n2 p142 (Fall 1976) 

The pharrnacokinetic application of a published mass fragmentography assay for 
phencyclidine (PCP) was reported. Using phencyclidine-dg and monitoring the 
most abundant ions, the authors obtained a sensitivity of 1 ng/ml for the 
method. 



Al~quots of venous blood we rA [ , h t > l r i e d  following the ~njection of 1.0 d n c  1.1 
mg/kg 1 . v .  PCP in 6 doqq and 7 Mdraca ~ulatta monkeys, respectively. In both 
species, a complex plasma d~~arpe7rance curve of PCP was observed. i H S R 1 '  

SENSITIVE GLC PROCFDIJRE FOR ST".llJI,'i'i\NEOrIS LICTERMINATION OF PHENYTOIN AND ITS 
MAJOR METABOLlTE FROM PLASM1 I 'OLJ,oWING SINGLE DOSES OF PHENYTOIN, K. K. EEldha: 
I. J. McGilveray: D. L. Wilson, Journal of Pharmaceutical Sciences v65 n8 
p1240-3 (Aug 1976) 

An improved method was repo:ted Lor the simultaneous determination of phenytoin 
(diphenylhydantoin) and its rnetabollte, 5-(p-hydroxypheny1)-5-phen lhydantoin, 
in plasma and urine. After sample hydrolysis by incubation with 3-glucuroni- 
dase (4 hours, 37'1, an ether extraction, a back extraction into basic buffer, 
and reextrcction with eth~r were performed. The drug, its metabolite, and 
internal standard were determined in dried extracts dissolved in trimethyl- 
anilinium hydroxide by gas-liquid chromatography (GLC) with flame-ionization 
detection as their respective methyl derivatives following flash-heater methyl- 
ation. A sensitivity of 150 n.! of phenytoin and 125 ng of metakolite per ml 
of sample was reported: recoveries were 76 and 64%, respectively. 

A 200 mg dose of phenytoin was qiven to a healthy male volunteer 1 8 4  kg), blood 
was withdrawn at different time inte 1s over 96 hours, and aliquots of plasma 
were assayed. Plasma phenytoin was a n d  to be 1-3 acg/rnl during the first 
hour after drug ad~j.nistrat.ior1. Comparison with an ultraviolet method was 
made, and the results presented. (tlsRf) 

GLC DCTERMINATION OE DOXEJ'IN PLASMA LCVELS, J. E. O'Brlen; 0. N. Hlnsvark, 
Journal of Pharmaceutical Sc1enc:e:; v65 r.7 ~1068-9 (Jul 1976) 

A procedure is described !'or the "~ree step extraction of doxepin, a tricyclic 
antidepressant, from plasma and i t s  determination by gas-liquid chromatograph- 
ic (GLC)-flame 1onj.zation d,?tectjon. The method permits the resolution and 
quantitative determination of the C ~ Z -  and trans-isomer of doxepin, as weLl as 
its desmethyl metabolite. Doxepin levels in the plasma of chronically treated 
patients were determined t:o demonstrate that the method had adequate sensitiv- 
ity (1.0 nq/ml.) for meastiring drun lcvels in the blood after therapeutic doses. 
(JAM) 

GLC DETERMINATION OF METIiOTRIMEPMZINE AND ITS SULFOXIDE IN PLASMA, S. G. Dahl; 
S. Jacobsen, 2ournal of PJ-armace!?gcal Sciences v65 n9 p1329-32 (Sep 1976) 

A gas-liquid chromatographic iGLC)-flame ionization detection method was de- 
veloped for the assay of methotr~meprazine and its sulfoxide metabolite in 
plasma. Sample clean up w3s acc~mpiished by a three step extraction pxocedure 
with two washes. Silylation of glassware and gas-chromatographic (GC)-column 
was necessary for reproducible quant,tation of low concentrations of che com- 
pounds. For a 6 ml aliquot, the ser!sitivity was 2-3 ng/ml for unchanged drug, 
and 4-5 ng/ml for metabolite. The coefficient of variation, calculated from 
duplicate analyses of plasma samples, was 8-15% for concentrations between 10 
and 100 ng/ml. 

The method, suitable for the analysis of chlorpromazine, its sulfoxide, and 
promazine as well, was used to determine plasma levels of the compounds after 
single and multiple therapeutic doses. Patients treated with orally adminis- 
tered methotrimeprazine hati higher plasma levels of the sulfoxide than of un- 
metabolized drug. (JAM) 
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INDUCTION EFFECT OF DIAZEPAM ON ITS OWN METABOLISM, R. Sellrnan; J. Kanto; E. 
Raijola: A. Pekkarinen, A i i l . p h a r . m a ~ 8  e t  toxicologia v37 n5 p345-51 
(NOV 1975) 

The purpose of this study wiis to examine more closely the increased elimina- 
tion.of diazepam after long..term uee in man by measurement of plasma concen- 
trations after intravenous lnjectlon of diazepam ( 1 0  mg). Diazepam, N-de- 
methyldiazepam, and oxazeparn were determined in 0.5 ml plasma samples by a 
gas-liquid chromatography-electron capture detection method; recoveries for 
the bompounds were greater than 90%. 

An increased elimination rate of diazepam was indicated in psychiatric patients 
receiving continuous diazepam therapy as compared to a group of healthy vol- 
unteers and a group of psychiatric patients not given diazepam. A significant- 
ly lower increase of diazepam concentrations in the plasma was found at 15 
minutes, 1, 3, 6, and 24 hours after drug administration in those given long- 
term diazepam therapy. The increase of N-demethyldiazepam was significantly 
higher in these patients suggesting increased formation of diazepam's princi- 
pal metabolite. (HSRL) 

CUl4ULATfON IN CEREBROSPINAL FLUID OF THE N-DESMETHYL METABOLITE AFTER LONG- 
TERM TREATMENT WITH DIAZEPAM IN MAN, J. IIendel, Acta pharmacologia et toxi- 
cologis v37 nl p17-22 (Jul 1975) 

The purpose of this study was to evaluate possible differences in the relative 
distribution patterns of diazepam and its principal metabolite, N-desmethyl- 
diazepam, between blood and cerebrospinal fluid (CSF) in man. Thirteen pat- 
ients were given diazepam (10 mg) intramuscularly 12 hours and 1 hour before 
spinal puncture. Plasma and CSF concentrations of the compounds were deter- 
mined simultaneously by gas chromatograpy-electron capture detection. The 
lower limit of the method was 1.0 ng/ml of plasma and 0.5 ng/ml of CSF; the 
recoveries of diazepam and N-desmethyldiazepam were greater than 95%. 

Five patients treated with diazepam over several months showed a significantly 
higher N-desmethyldiazepam ratio (CSF/plasma) than eight patients not previous- 
ly treated with diazepam. This result indicated a cumulation of this psycho- 
active metabolite in the brain of man during long-term treatment with diazepam. 
(JAM) 

INTERPRETATION OF POST MORTEM SERUM LEVELS OF CARDIAC GLYCOSIDES AFTER SUS- 
PECTED OVERDOSAGEa A .  C. Moffat, Acta pharmacologia et toxicologia v35 n5 
p386-94 (Nov 1974) 

Post mortem serum concentrations of cardiac glycosides have been measured by 
radioirnmunoassay in 13 patients who had suddenly died from suspected overdos- 
age. With digoxin, the highest level observed was 71 ng/ml after an intra- 
mascular injection to an infant, while levels of 7.2-24 ng/ml were found after 
oral administration to adults. 

The levels found were much higher than the mean therapeutic levels, which were 
1.34 ng/ml for optimally digitalised patients and 3.11 ng/ml for those showing 
evidence of toxicity, although some overlap did occur. Other cardiac glyco- 
sides (digitoxin, lanatoaide C and deslanoside) showed a similar relationship 
between concentrations found during therapy and after overdosage. (JAM) 
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RAPID MASS SCREENING AND CCNPIRMn'PJON OF URINARY AMPHETAMINE AND METHAMPHETA- 
MINE BY GAS CHROMAToGRAPIiY, N .  C .  J a i n ;  R .  D. Budd; T .  C .  S n e a t h ,  C l i n i c a l  
T o x i c 0 1 2  v8 n2 p211-24 ( F p r  1975) 

A p r o c e d u r e  i s  d e s c r i b e d  f o r  t h e  mass s c r e e n i n g  and c o n f i r m a t i o n  o f  amphetamine 
and methamphetamine i n  u r i ~ e  u s i n g  g a s  chromatography ( G C )  w i t h  f l ame i o n i z a -  
t i o n  d e t e c t o r .  The amphetamzne d r u g s  a r e  s c r e e n e d  a s  f r e e  d r u g s  on a  10% 
Apieaon L-10% KOH column a f t e r  a t h r e e  s t e p  e x t r a c t i o n ,  and conf i rmed  a s  t h e i r  
t r i f l u o r o a c e t a m i d e  d e r i v a t i v e s  on a 3 %  OV-17 column. The d u a l  approach  e l i m -  
i n a t e s  f a l s e  p o s i t i v e s  and i n t e r f e r i n g  s u b s t a n c e s  t h a t  may be p r e s e n t  i n  t h e  
u r i n e ,  and h a s  been found s p e c i f i c  f o r  t h e  amphetamines.  

I n  e c r e e n i n g ,  when a  low p e r c e n t a g e  o f  p o s i t i v e s  a r e  found ,  :he a u t h o r s  recom- 
mend combining a l i q u o t s  of t h e  c h l o r o f o r m  e x t r a c t s  of  spec imens  f o r  GC-injec- 
t i o n .  Such a  p r o c e d u r e  i s  advantaqeous  i f  p o s i t i v e  r a t e s  a r e  l e s s  t h a n  25%.  
I n d i v i d u a l  samples  a r e  s u b s e q u e n t l y  d e t e r m i n e d  and conf i rmed  when a combined 
i n j e c t i o n  y i e l d s  a p o s i t j v e  r e s u l t .  (WSRI) 

RAPID ANALYSIS OF THE CENTRAL NERVOUS SYSTEM STIMULANTS, AMPHETmINES, VIA GAS 
CHROMATOGRAPHY-MASS SPECTROMETRY: RAPfn ACYLATION I N  THE PRESENCE OF A MERCURY 
CATALYST, A .  Wu, C l l n l c a L  Toxicology vR n2 p224-32 (Apr 1 9 7 5 )  

A c y l a t i o n  w i t h  t r i f l u o r o d c e t i c  a n h y d r i d e  i n  t h e  p r e s e n c e  of  a  c a t a l y s t ,  mer- 
c u r i c  t r i f l u o r o a c e t a t e ,  was a p p l i e d  t c  t h e  g a s  chromatographic -mass  s p e c t r o -  
m e t r i c  (GS/MS) ass:,y o f  a m p h e t a m ~ n e ,  methamphetamine, m e s c a l i n e ,  and metliyl- 
enedioxyamphetaminc?. Ur lne  was e x t r a c t e d  t h r e e  t i m e s  w i t h  p o r t i c n s  o f  benzene/  
e t h e r  ( 3 / 1 ) ;  t h e  combined e x t r a c t s  were d r i e d  o v e r  anhydrous  scdium s u l f a t e  
and t h e n  c o n c e n t r a t e d .  Fo l lowinq  d e r i v a t i z a t i o n  ( 8 0 ° ,  30 s e c o n d s ) ,  a l i q u o t s  
were i n j e c t e d  i n t o  t h e  GC/MS u n i t ;  a n a l y s i s  t i m e  was 10 m i n u t e s .  Detect:ion o f  
300 pg were a c h i e v e d  i n  a p r e l i m i n a r y  t r i a l .  The t e c h n i q u e  was a p p l i e d  
r o u t i n e l y  f o r  c o u r t  samples  and law enforcement  a u t h o r i t i e s .  (HSRI) 

A PROCEDURE FOR DRUG SCRF:ENING WITHOUT THE NEED TO TRANSPORT URINES: USE OF 
ION EXCHANGE PAPERS A N D  FIEMAC;GI.,UTINATION INHIBITION, G .  J .  A l e x a n d e r ,  Clinical 
Toxico logy  v9 n3 p435-46 ( J u n  1976) 

A p r o c e d u r e  was d e v i s e d  f o r  d ruq  a b u s e  s c r e e n i n g  i n  u r i n e  spec imens  by a h s o r -  
b i n g  t h e  d r u g s  o n t o  p a p e r s  loader1 w i t h  ion-exchange r e s i n .  The p r e l i m i n a r y  
t r e a t m e n t  c o n s i s t s  o f  l o c a l  t r e a t m e n t  o f  samples  c o l l e c t e d  a t  many d i s t a n t  
c l i n i c s  w i t h  p a p e r s  t h a t  a b s o r b  50-65% of  a l k a l o i d  d r u g s  and 25% o f  b a r b i t u r -  
a t e s .  A f t e r  d r y i n g ,  t h e  p a p e r s  a r e  s e n t  v i a  r e g u l a r  m a i l  t o  a  c e n t r a l  a n a l y -  
t i c a l  l a b o r a t o r y  f o r  p r o c e s s i n g .  P o r t i o n s  o f  t h e  spec imens  a r e  r e c o n s t i t u t e d  
i n  aqueous  s a l i n e  b u f f e r s  (2 .9 -9 .78  r e c o v e r y  o v e r a l l ) ,  w h i l e  d r u g s  from o t h e r  
p o r t i o n s  a r e  e x t r a c t e d  w i t h  s o l v e n t s  a t  a p p r o p r i a t e  pH. 

Drugs a r e  d e t e c t e d  i n  t h c  r e c o n s t i t u t e d  aqueous media by h e m a g g l u t i n a t i o n  
i n h i h i t i o n  and s p e c t r o p h o t o f l u n r i m e t r y ,  and conf i rmed  i n  t h e  s o l v e n t  e x t r a c t s  
by t h i n - l a y e r  chromatography .  Recovery o f  l a b e l e d  d r u g s  a f t e r  t h i s  t r e a t m e n t  
and u r i n e  s c r e e n i n g  d a t a  showed t h a t  t h e  p r o c e d u r e  i s  s a f e ,  c o n v e n i e n t ,  and 
r e l i a b l e  f o r  o p i a t e  a l k a l o i d s ,  methadone,  amphetamines,  and p h e n o t h i a z i n e  
t r a n q u i l i z e r s  b u t  i s  l e s s  s u i t a b l e  f o r  b a r b i t u r a t e s .  (ASM) 
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STREET DRUG 3DENTIFICATION TROGRAM, R. C ,  Guptd: G. D. Lundberg, Clinical 
Toxicology v9 n2 p281-43 (Apr 1976) 

A monthly report (July 19751 from a drug investigation laboratory is presented. 
Tabulated results from street drug monitoring include appearance of sample 
(capsule, tablet form, powder, color, etc.), supposed drug name, qualitative 
and quantitative test results, source of sample, and street price, The rela- 
tive increase of the incidence of phencylidine and cocaine were noted, in 
addition to a high percentaqe of falsely represented drug samples. (HSRI) 

SPIN IMMUNOASSAY FOR OPIATES IN URINE--RESULTS OF SCREENING MILITARY PERSONNEL, 
J. Cate, IV: M. Clarkson; J. Strickland; N. A. D'Amato, Clinical Toxicology 
v9 n2 p235-43 (Apr 1976) 

Described was a system for urinary opiate screening by spin immunoassay (FRAT), 
a technique utilizing the principles of competitive protein binding and free 
radical assay detection; sample positives were confirmed by gas-liquid chroma- 
tography (GLC) and spectrophotofluorometry. The authors used 0.35 mcg/ml 
morphine as the lower limit for morphine detection to increase the sensitivity 
for screening purposes; the GLC detection limit for morphine and codeine was 
0.4 mcg/ml. 

Results of screening and confirmation of opiates in 215,900 urine samples over 
a period of 15 months was reported. The system proved reliable and workable; 
its advantages included minimal sample proceesing, rapid turn around time, high 
sensitivity, nonradioactive reagents, and trouble free instrumentation, The 
relatively high cost of reagent kits and initial capital outlay for an electron 
spin resonance spectrometer were the principal disadvantages. The system would 
be most appropriately applied to screening a large population of mostly drug 
free individuals. (HSRI) 

SCREENING FOR DRUGS OF ABUSE IN URINE SAMPLES FROM A DRUG ADDICTION CENTER, M. 
A. Peat, Clinical Toxicology v9 n2 p203-19 (Apr 1976) 

Analytical methods used in a laboratory monitoring urine specimens collected 
from patients attending one of the Drug Dependency Units were described and 
compared with other published methods. A thin-layer chromatographic system 
and its application to urinary drug identification were described. Schemes 
for the pH-dependent solvent extraction of narcotics, barbiturates, and 
amphetamines were presented, and the chromatographic behavior of other drugs 
of abuse were reported. 

A majority of drug dependent patients were found to be stabilized on their 
prescribed drugs. Continued monitoring of urine samples was held to be 
advisable in the treatment and control of drug abuse, especially for the 
detection of change in the patient's clinical or physiological behavior. 
(HSRI ) 

1976 30 refs 

GAMMAFLOW: A COMPLETELY AUTOMATED RADIOIMMUNOASSAY SYSTEM, G. Brooker; W. L. 
Terasaki; M. G. Price, Science v194 114262 p270-6 (15 Oct 1976) 

The development of a completely automated on-line radioimmunoassay system was 
reported. Gammaflow combines the sample or standard with the labeled ligand 
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and antibody, incubates thc satnple ( u p  to 21 mjnutes), separates and deter- 
mlnee the amount of labelec. i lqar~cl bountl, nncl then cqomputes the amount of dn- 
known eample by comparison to ~tandard cTurves. Samples are processed at a rate 
of 20-40 per hour, and the unc>ttended system was shown to have both long range 
etabillty and reproducibility. 

Asaaye have been performed tor dlqoxin, cyclic adenosine monophosphate, cyclic 
guanoaine monophoophate, insulln, anglotensln I,  and thyroxine. The standard 
curves thus obtained and the assay scnsitivitJes compared favorably with those 
published using manual assays. The system was discussed in terms of assay 
variables, such as Incubation tlme and temperature, flexibility in establish- 
ing new radiolmmunoassay pr?tocols, and different column separators. Descrip- 
tions of the assay conditions and a flow diagram of the automated process were 
included. (IjSRI) 

PROGRAMMED MULTIPLE DEVELOPMENT IN THIN-LAYER CHROMATOGRAPHY, T. H. Jupille; 
J. A .  Perry, Science v194 n4262 p288-93 (15 Oct 1976) 

p- 

Programmed Multiple Development (PMD) is a thin-layer chromatography (TLCI 
technique featuring rcpeat:ed development of a TLC plate with the same solvent 
in the same direction for gradually increasing distances. Between develop- 
ments, the plate is drted by control19 evaporation while it remains in contact 
with the solvent reeevoir. An additi&l spot reconcentration step occurs 
during aolvent removal, thus increasing the ability of the system to resolve 
sample components. Chromatographic principles of the method, a schematic dia- 
gram of a PMD developer, and descriptions of its adjustable parameters are 
presented. 

Problems encountered in the application of the technique, such as solvent de- 
mixing and vapor phase transfer, are discussed. Applications are described 
which featured requirements for high sensitivity, resolution of closely rela- 
ted molecules, and the resolution of complex mixtures. The authors conclude 
that improvements in existinq models for PMD.spot behavior will allow easier 
and more rapid optimization of PMD program parameters as well as easier trans- 
fer of conventional TLC separation systems to PMD. (HSRI) 

FORENSIC ASPECTS OF IIIGH-PRESSURE LIQUID CHROMATOGRAPHY, B. B. Wheals, Journal 
of Chromatography v122 p85-105 (7 Jul 1976) 

This paper reviews the applications of high-pressure liquid chromatography 
(HPLC) to forensic problems, and discusses some of the developments that 
have taken place in the use of this technique in the Metropolitan Police 
Laboratory, London. Preparation of oc tadecy l t r i ch lo ros i l ane -modi f i ed  silica 
is described, and some of the chrorni~tographic characteristics of this material 
are investigated. 

Injection techniques and fluorimetric detection are also discussed. Applica- 
tions of HPLC to the analysis of cannabis, opium alkaloids, amphetamine related 
materials, LSD, and polynuclear hydrocarbons are described. The author con- 
cludes that the importance of qualitative analysis in forensic drug work means 
that HPLC, excellent for quantitation, is considerably less important than 
thin-layer chromatography. Similarly, gas chromatography will probably remain 
where it serves adequately. Future prospects for the technique may include 
trace metal analysis with the fluorimetric detection of separated metal che- 
late~, fluorimetric drug metabolite analysis, and as a preparative tool for 
subsequent spectroscopic examination. (HSRI) 
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THE RADIOIWUNOASSAY OF DRUGS. A REVIEW, J. Landon, The Analyst vlOl n1201 
p225-43 (Apr 1976) 1 

An exteneive review (144 references) of ba~ic principles and the requirements 
for a drug radioirnmunoassay is followed by a discussion of the advantages and 
disadvantages of the available techniques. A table listing the drugs for 
which radioimmunoassays have been reported is furnished wlth references. 
Topics for discussion incluie the development of a suitable antiserum, the 
production of imunogens, the obtaining of an appropriate labelled antigen, 
and methods for the separation of antibody-bound and free fractions. 

Concepts important for the evaluation of drug radioimmunoassays, such as sen- 
sitivity, specificity, and usefulness, are discussed. Anticipated trends in 
the area of research are the continued development of drug radioimmunoassay 
kits, increased automation of the assay procedure, and the use of alternative, 
but related, analytical techniques. The author concludes that radioimmunoassay 
techniques will be employed to an increasing extent in the determination of 
drug levels in biological fluids. Emphasis should be placed on quality control 
and assay result validity, especially in clinical applications, and use of both 
physicochemical and immunological means is recommended. (HSRI) 

RAPID SCREENING AND CONFIRMATION OF AMPHETAMINE, METHAMPHETAMINE, METHADONE, 
AND METHADONE METABOLITE IN URINE BY GAS/THIN LAYER CHROMATOGRAPHY, N. C. Jain; 
R. D. Budd; W. J. Leung; T. C. Sneath, Journal of Chromatographic Science v14 
n6 p293-5 (10 Jun 1976) 

A method suitable for large scale screening and confirmation of urine speci- 
mens for amphetamine, methamphetamine, methadone, and its primary metabolite 
(2-ethylidene-1,5-dimethyl-3,3-diphenylprrolidine) is described. The drugs 
are extracted from alkaline urine into organic solvent. The amphetamine drugs 
are then back-extracted into a small volume of acid; following reextraction 
into an organic phase, amphetamine and related compounds are identified by gas 
chromatography both as free bases on a 10% Apiezon L-10% KOH column and as 
their trifluoroacetamide derivatives on a 3% OV-17 column. 

The initial organic layer, which contains methadone and its metabolite, is 
analyzed by split sample thin-layer chromatography using two solvent systems; 
this dual analysis allows one step screening and confirmation, and eliminates 
the possibility of false positives caused by other drugs or urinary substances. 
The possible behavior of these substances are reported. The sensitivity level 
of the method is 0.1 mcg/ml for amphetamine and methamphetamine in urine, and 
0.5 mcg/ml for methadone and its metabolite. (JAM) 

THIN-LAYER CHROMATOGRAPHIC SCREENING AND CONFIRMATION OF BASIC DRUGS OF ABUSE 
IN URINE, N, C. Jain; W. J. Leung; R. D. Budd; T. C. Sneath, Journal of Chro- 
matography v115 n2 p519-26 (24 Dec 1975) 

Thin-layer chromatographic procedures were presented for the identification 
of methadone, primary metabolite of methadone (2-ethylidine-1,5-dimethyl-3,3- 
diphenylpyrrol-idine) , propoxyphene, norpropoxyphene, cocaine, benzoylecgonine, 
methaqualone, and phencyclidine from urine specimens. The chromatographic 
behavior of the drugs of interest, as well as other drugs that may be found in 
the urine, was described on nine different solvent systems. Preferred solvent 
systems for screening and confirmation of individual drugs were indicated. 

The procedure for initial screening requires only one extraction, but, by 
splitting the sample, dual analysis required for identification is possible. 



The method 1s  aens l t  I V P ,  : l c ~  ~ c . 4  I I ~ ~ J  n iowt  o f  the. I I 1,t ( ' t i  > I  ~ q s  i t  , a z ,  . 
mcq/ml o r  l e s ~ .  (,JAM] 

DI?TERMINATION Or' (!III.ORl M I P l . A M T N E  AN[) DE!~MI.~'T'I.1YI,CIIl,c,RTMII'tthMINE IN FII!YAN I'I,A:iMA 
BY IUH-PA1 R PAR'I'l'1'ION r : ' I I I~OFiA' t 'Oc; l~i \ l ' I l ' i  , 1j .  MI>) L R  trtin~: S . rks t~org  , Journ_J_i!!E 
Chrofi,toyrnjhy v116 n l  1,4'1'..-9 ( 2 1  , l ; r r i  1976) 

The n p p l t c n t i r ~ n  of i n n - [ ~ o ~ r  r,h~.on~ntorlrnpl~y to  t l ~ v  detcrrnination c f  chlori.rni- 
premine (CIM) and i t 8  jlrinr i I J , I I  ~netitbol i t e ,  r1esmethylchlorimi~)ramine (DCIM) , 
In human plasina wan rc.llor tud .  Q i ~ a n t i t a t  ive e x t r a c t i o n  was achieved by shakinq 
a l k a l i n i z e d  plasma wlth d ic thy l  c t h c r  Pr)r 90 minutes,  followed by ii two s t e p  
o x t r a c t i o n  procedure dcmniqned t.o reduce f l u l f l  volume and br ing the  compounds 
i n t o  the  mobile pha~c. .  A n  u l t ~ . n v l o l e t  d e t e c t o r  was employed; q u a n t i t a t i o n  was 
bared on paak-height nleaeurr*m~rit~ and s t l n d a r d  cu rves .  Limits of s e n s i t i v i t y  
wore approximate1 y 2 5  rlq/ml . 
Plaoma c o n c e n t r ~ l t i n n s  o f  both ( ' T M  and IICTM ind t h e l r  r a t l o  rn the  f ~ r s t  dosage 
i n t e r v a l  of the  day v a r ~ e c l  rnnrk l -c i ly  betwc~r~n th1c .e  p a t l e n t s  t r e a t e d  wlth 
chlorimtpramine hyr l roch lo r~dc  for a t  l e a s t  two wrcks.  Plasma Levels of meta- 
b o l l t u  (100-500 ng/rnl) were hlqhcr than t h o s ~  of t h e  parent druq ( 1 0 0  nq/ml 
a v e r o q e ) .  The p o s s j b l l l t y  of assay l n t e r f e r c r ~ c e  I J ~  o t h e r  tricyclic an t ldepres -  
.santa wan r a i o e d .  ( I I S H T )  

MAS FRACMENMGRAPIII ' D F ' I ' T R M I N A T I O N  01' DIPHENY1,I~YDANTOTN AND I T S  WIN METAB('- 
I , ITE,  5- (4-HYDROX\ill l lFNYL) -5-PHENYl,HYDANTOlN, IN IiIJMAN PLASMA, C. i loppel :  R .  
Garle:  M .  Elander ,  JSUJ?I,I of  Chromatograp& v l l b  nl p53-61 ( 7  ,Tan 1 9 7 6 )  

A method i s  desc r lh rd  Tor the  mass f rdorn~ntoqraphlc  dr ter rn lnat lon of d l p h e r . y l -  
hydnntoin fDPH1 ond l t ~  m d l n  metabol I t e ,  5- (4-hydroxypheny1)-5-phenyihydantoln 
(4-OH-DPIO , in 0.01-0.1 rnl o f  h~rmar~ ~~ lns rna  a s  t h e l r  d ~ m e t h y l  and t r lmethyl  
r!et ivativce,  r e s [~ec t ivc . ly .  The derivatives a r e  formed by e x t r a c t l v p  a l k y l a t l o n  
r ~ s l n q  t e t r abu ty lamonlum hydrogen s u l p h a t e ,  The syn thee l s  o f  pen tad~ ,u te ra t ed  
4-OII -DPI I  was reported, arid thc  compnund was 11qod a s  t h ~  i n t e r n a l  standarrl. for 
mas9 f r a q m ~ n t c ~ q r n l ~ h y  procedures .  

Opt Lmal condl t ionn fo r  the r x t r a c t ~  v v  -11 ky la t lon  t ~ c h n l q u e  were s tud led  by oas 
chromatography-Flame l u r i ~ z a t ~ ~ ~ n  rlotc5r t l r r r l ,  ard t h e  success fu l  analyses  of DPH 
nnd e ~ q h t .  d a r \ v a t i v e s  wrrrr nccompl ~shr , r l .  Following a c l d l c  hydrolysis n f  t h e  
plasma eample ,  con j u c l a t ~ t l  I-(XI-Dl'tl and a d lhydrodiol  mctabol l te  a r e  measured 
by the  method. ilsrnc, 100 mcl plasma c~amplcs, t he  1owc.r l i m i t  of detection -,s 
about 30 ny/rnl (0 0 3  n m ~ l e / m l ) .  ( J A M )  

GAS CHROMATOrJRAPIIIC SEPARATTON 01.' ALLYIABARBITAL A N D  BUTABARBITAL, N .  C.  ,Ja i n ;  
T. Sneattl: R .  Rudd; D. Chinn; W. I,eung: H. Olson, ~ourna1 .  of  Chromatography 
v l lh  nl pl94-6 ( 7  Jan 1 9 7 6 3  

An l n v e s t l g q t l o n  l n t o  the  g a s  chromatographrc sepa ra t ron  o f  f r e e  and metllyl~tted 
b a r b l t u r a t e s ,  wlth p n r t l c u l a r  r e fc rence  t o  a l l y l b a r b l t a l  and b u t a b a r b l t a l ,  was 
r epor t ed .  O f  the  1 5  columns rncluded rn t h e  s tudy ,  four  were found t h a t  could 
c l e a r l y  s e p a r a t e  the  rncthylated d c r l v a t l v e s  of  a l l y l b a r b i t a l  and b u t a b a r b l t a l .  
Rc la t lve  r e t e n t i o n  tlrnes of common b a r b l t u r a t e s  on these columns were tabu- 
l a t e d .  I t  was concluded t h a t  49, OV-210 sepa ra ted  most f r e e  b a r b i t u r a t e s ,  ~ n -  
c lud ing  a l l y l b a r b i t a l  and b u t a b a r b l t a l ,  whereas 3 %  O V - 1 7  and 3% OV-25 were 
most s u i t a b l e  t o  d i s t i n g u i s h  t h e l r  methyl d e r i v a t i v e s .  (HSRf) 
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KINETICS OF HEROIN DEACETY,ATfON IN AQUEOIlS ALKALINE SOLUTION AND IN HUMAN 
SERUM AND WHOLE BLOOD, G. 1. Nakamura; J .  I Thornton; T. T. Noquchl, Journal 
ofChromatography vllO nl p81-9 (2 5 ~ 1 ,  1975) 

A kinetic study of heroin hydrolysis in alkaline aqueous solution at room 
temperature was conducted by a gas chromatography-flame ionization detection 
(GC-FID) method to measure the consecutive reactions of diacetylmorphine 
(heroin) to monoacetylmorphine and of monoacetylmorphine to morphine. A first 
order reaction was observed in both instances, and the rate for the deacetyla- 
tion of heroin was greater than that of monoacetylmorphine. 

The differences in the rate of heroin hydrolysis in fresh human serum and 
post-mortem whole blood was studied using GC-FIC and thin-layer chromatography. 
In the serum, no cleavage of 6-monoacetylmorphine was observed, while in whole 
blood both acetyl groups of heroin were cleaved, resulting in the formation of 
morphine, Relatively large amounts of rnonoacetylmorphine remained in the 
hydrolyeate of both serum and whole blood. Hydrolysis proceeded at twice the 
rate in whole blood as in serum. Finally, spontaneous hydrolysis of heroin 
was eliminated as a possible deacetylation mechanism. (HSRI) 

QUANTITATIVE DETERMINATION OF COCAINE AND ITS METABOLITES BENZOYLECGONINE AND 
ECGONINE BY GAS/LIQUID CHROMATOGRAPHY, J. I. Javaid; H. Dekirmenjian; E. G. 
Brunngraber; J. M. Davis, Journal of Chromatography vllO nl p141-9 (2 Jul 1975) 

A quantitative method was developed to determine cocaine and its metabolites, 
benzoylecgonine and ecgonine. The method involved the formation of fluoro- 
carbon derivatives which were separated on 3% and 5% OV-1 columns, and detec- 
ted in picomole quantities using an electron capture detector. Ecgonine and 
benzoylecgonine were derivatized with a mixture of hexafluoroisopropano1- 
heptafluorobutyric anhydride (1:2). Cocaine was first reduced by lithium 
aluminum hydride and then acylated by pentafluoroproprionic anhydride. By 
these techniques, cocaine and its metabolites could be determined in the same 
sample. It was demonstrated that cocaine could be determined in urine and 
plasma by this method. (JAM) 

GAS CHROMATOGRAPIiIC METHOD FOR T f E  MICRODETERMINATION OF BARBITURATES IN 
BLOOD USING A NITROGEN/SELECTIVE FLAME IONIZATION DETECTOR, B. H. Dvorchik, 
Journal of Chromatography v105 nl p49-56 (19 Feb 1975) 

A quantitative gas-liquid chromatographic method for the simultaneous deter- 
mination of unmodified barbital, pentobarbital, secobarbital, and hexobarbital 
from whole blood was described. The method involved one extraction from whole 
blood into chloroform with subsequent injection into a gas chromatograph 
equipped with a nitrogen-sensitive flame ionization detector. Recommendations 
for increasing the sensitivity of the method (10 mcg/ml of whole blood) were 
noted. The applicability of the method to pharmacokinetic studies and to the 
analysis of barbiturates in small samples of blood was indicated. (JAM) 

SENSITIVE METHOD FOR THE ROUTINE DETERMINATION OF TRICYCLIC ANTIDEPRESSANTS IN 
PLASMA USING A SPECIFIC NITROGEN DETECTOR, L. A .  Gifford; P. Turner; C. M. B. 
Pare, Journal of Chromatography v105 nl p107-13 (19 Feb 1975) 

The sensitivity of the alkali flame ionization detector (AFID) as a specific 



n i t r o g e n  d c t c c t o r  was s t u d l e d  l r ,  r ~ l a t - l u n  to t h e  t ~ l c . ) r c l ~ r  ~ n t l d c u r c s s a n t s ,  dnd 
t h e  l lml t s  o f  d e t e c t i o n  f o r  t h e  5-[I-D1llr.n~ [ L ,  f l a z c l , l n r s  and 5-H-Dlbenzo [ a , d l -  
c y c l o h e p t e n e s  were m e a s u r ~ t i .  f ' h ~  sys tcrl proved yo be e q u a l l y  s t : ~ i s ~  t~ v e  t o  
secondary  and t e r t ~ a r y  a n ~ n e s ,  t h u s  e n a b l i n g  r o u t l n e  a n a l y s l s  of Lmlpramlne 
and a m i t r l p t y l i n e  a t  t h e r a p e u t l r  c o n c e n t r a t l o n s .  

By use of  t h e  b a ~ k f l u s h  system ricsc-rlbed, ~ n t c r f ~ t e n c e  from P x t r a n e o u s  e r t r a c -  
t l o n  p r v d u c t s  were c o n ~ l d c r a h l y  rcduced and r c [ , r o d u c ~ b i l l t y  was ~ m p r o v e d  by 
e l l m ~ n a t i n g  d e t ~ c t o r  s a t u r i l t l o n .  A s imple  c x t r a c t l o n  procedure  was made pos- 
s l b l e  by t h e  J mproved d e t e c t o r  s c t ~ s  I t i v l  t y ,  and no d e r l v a t l z a t l o n  p r o c e d ~ r e s  
were n e c e s s a r y .  A g e n e r a l  methofl f o r  t h e  e s t r r n a t l o n  o f  plasma t r i c y c l i c  
l e v e l 8  was described and c x c m p l l f l e d :  method s e n s l t l v l t y  was I n  t h e  nanogram/- 
m l  o f  plasma r a n g e .  ( I ~ F R I )  

DETERMINATION OF TRICtlLOROETLIRNOL AT THERAPEUTIC A N D  OVERDOSE LEVELS I N  BLOOD 
AND URINE BY ELECTRON CAPTIIRE G A S  CIIROMATOGRAPHY, D .  J .  B e r r y ,  J o u r n a l  of  
Chromatography v107 n l  p107-14 ( 9  Apr 1975) 

h g a s  c h r o m a t o g r a p h ~ c  ( G C )  method f o r  t h e  d c t e r m l n a t l o n  of t r ~ c h l o r o e t h a n o l ,  
t h e  a c t l v e  m e t a b o l ~ t e  of c h l o r a l  h y d r a t e ,  l n  blood and u r l n e  was r e p o r t e d  
u s l n g  e l e c t r o n  c a p t u r e  d c t e c t l o q .  A hundred- fo ld  d l l u t l o n  o f  t h e  sample w l t h  
a n  e t h a n o l ~ c  solution of ~ n t e r n a l  st$$.8ard preceded  GC ~ n j e c t l o n .  The p r a c t l c e  
of  p u r g l n q  t h e  d e t e c t o r  was o b l l y a t o r y .  A s e n s l t l v l t y  of  1 mcg/ml of  body 
f l u i d  was l n r l l c a t e d  f o r  t h e  msthod. I \ l o n l ~ n c a r l t y  l n  t h e  c a l l b r a t l o n  graph  
made l t  n p c e s s a r y  t r )  p r e p a r e  a s t a n d a r d  c u r v e  on a d a l l y  b a s l s .  

T r l c h l o r o e t h a n o l  plasma l e v c l s  were d e t e r m ~ n e d  In  f l v e  s u b j e c t s  f o r  t h e  t u n e  
p e r l o d  0 . 5 - 2 4  h o u r s  f - l lowlng  a s l n g l c  o r a l  dose  of  c h l o r a l  h y d r a t e .  Two 
dosage  forms were s t u d l e d .  Plasma c o n c e n t r a t l o n s  of  t r l c h l o r o e t h a n o l  were 
a l s o  r e p o r t e d  f o r  some c a s e s  of s e l f - p o l s o n l n g .  ( H S R I )  

RAPID A N D  SENSITIVE GAS CiIROiMATOGRAPIIJC DETERMINATIOli OF DIACETYLMORPHINE AidD 
ITS METABOLITE MONOArF'I'YLMORPIIINC IN BLOOD IJSING A NITROGEN DEl'bCTOR, D .  11. 
Smlth:  W .  J .  C o l e ,  , Journa l  of  Chromatography v105 n2 2377-81 (26  Feb 19751 - - - - - -- -- -- 

A q u a n t i t a t i v e  g a s  chromat:ographic method f o r  t h e  d 6 t e r m i n a t l o n  of  plasma con- 
c e n t r a t i o n s  of d i a c c t y l m o r p h i n e  ( h e r o i n ,  PAM) and i t s  m e t a b o l i t e  n o n o a c e t y l -  
morphine ( M A M )  u s i n g  a s  a l k a l i  f lame d e t e c t o r  ( n i t r o g e n  d e t e c t o r )  was d e s c r i b e d .  
Plasma samples (pH 9 . 0 )  c o n t a i n i n g  e t h y l m o r p h i n e  a c e t a t e  a s  i n t e r n a l  s t a n d a r d  
a r e  e x t r a c t e d  w i t h  bcnzenc.  The' d r i e d  benzene e x t r a c t s  a r e  a n a l y s e d  a s  t h e i r  
c o r r e s p o n d i n g  a c e t y l a t e d  a e r l v a t i v e s  f o l l o w i n g  t r e a t m e n t  w i t h  t r i f l u o r o a c e t i c  
anhydride-benzene ( 1 : 5 ) .  Q u a n t i t a t i o n  o f  n a r c o t i c  l e v e l s  down t o  100 ng/ml 
and d e t e c t i o n  t o  20 ng/ml were r e p o r t e d .  

Blood l e v e l s  of  DAM and MAM In  a  2 >  kg dog following t h e  intravenous admlnls -  
t r a t l o n  of  DAM ( 1 6  mq) were s t u d i e d  us-ng t h e  method d e s c r ~ b e d .  No DAM was 
d e t e c t a b l e  I n  t h e  blood a f t e r  3 rnlnutes;  MAM showed a  s l o w e r  r a t e  of  d l s a p -  
p e a r a n c e  t h a n  t h e  p a r e n t  compound and was d e t e c t a b l e  f o r  e l g h t  m l n u t e s .  ( J A M )  

QUANTITATIVE GAS CIIHOMATOGRAPHJC DETERYINATION OF DIAZEPAM AND ITS M A J O R  META-. 
BOLITE IN HUMAN SERUM, J .  M .  S t e y n ;  H .  K. L. Hundt, J o u r n a l  o f  C h r o m a t o g r m  
v107 n l  p196-200 ( 9  Apr 1975) 

A g a s  chrornatoqraphic method u t i l i z i n g  f lame i o n i z a t i o n  d e t e c t i o n  was rep l s r ted  
f o r  t h e  q u a n t i t a t i v e  d e t e r m i n a t i o n  o f  diazepam and i t s  major  m e t a b o l i t e  a s  
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t,helr respective bcnzophenonee. Buffered serum samples containing an internal 
standard are extracted three times with diethyl ether. The combined ether 
extracts are extracted with 6 N H C 1 ,  whrch in turn is washed with ether three 
times. The benzophenones f3rmed from the subsequent 5cid hydrolysis step are 
extracted from neutral solution into carbon tetrachloride, an aliquot of which 
is injected into the gas chromatogra~h. A summary of the results for the 
recovery of diazepam obtained with serum in the range between 10 and 100 mcg 
per 100 ml wae presented. (HSRI) 

SIMULTANEOUS DETECTION OF A WIDE VARIETY OF COMMONLY ABUSED DRUGS IN A URINE 
SCREENING PROGRAM USING THIN-LAYER IDENTIFICATION TECHNIQUES, K. K. Kaistha; 
R. Tadrus; R. Janda, Journal of Chromatography v107 n2 p359-79 (16 Apr 1975) 

A single step extraction method and thin-layer chromatographic techniques 
capable of identifying a wide variety of drugs of abuse are presented. The 
drugs are absorbed from urine on paper loaded with cation-exchange resin; an 
ammonium chloride-ammonia buffer (ptl 10.1) is used to elute compounds from the 
paper. A two-stage solvent system 1s used to obtain a chromatogram on pre- 
coated silica gel glass microfiber sheets, thus providing optimum separation 
of a wide range of drugs. Different detection reagents are then applied in 
succession to marked areas of the developed chronatogram. 

Extensive tabulations provide relevant data both for the color reactions ob- 
tained for the drugs using the consecutive application of detection reagents; 
and for the chromatographic behaviors of the drugs, alone and in various com- 
binations, in two two-stage developing solvent systems. These techniques have 
been found to be well suited for urine screening programs; the cost of analy- 
sls per urine specimen is less than US $1 (1975). (JAM) 

THE SEPARATION OF A WIDE RANGE OF DRUGS OF ABUSE BY HIGH-PRESSURE LIQUID CHRO- 
MATOGRAPHY, I. Jane, Journal of Chromatography vlll nl p227-33 ( 2 0  Aug 1975) 

The convenient analysis of illicit drug samples by high-pressure liquid chro- 
matography was reported. The method described allowed the separation of a 
wide range of drugs by isocratlc elution on a single column, and had been 
applied to the routine analysis of a large number of samples. A weighed 
amount of sample is dissolved in water or dilut hydrochloric acid, and an 
aliquot is injected onto the colunn. The ultraviolet-detector wavelength is 
adjusted to the maximum response for the compound of interest, Retention data 
for the phenethylamines, opium alkaloids and other drugs of forensic interest . 
was given. (HSRI) 

DETERMINATION OF THERAPEUTIC LEVELS OF AMITRIPTYLINE IN SERUM BY GAS-LIQUID 
CHROMATOGRAPHY, P. C. N. Eichholtz, Journal of Chromatography vlll n2 p456-8 
13 Sep 1975) 

The modification of a published gas-liquid chromatographic method for the de- 
termination of serum amitriptyline was reported. A three-step extraction pro- 
cedure was followed by derivatization of amitriptyline with hexamethyldisila- 
zane. If an 8 ml serum sample is used, the limit of sensitivity for the 
method is 40 ng/ml. A sample of 8 ml of serum from a depressive patient who 
had been treated with 35 mg amitriptyline hydrochloride t.i.d. for two weeks 
contained 80 ng/ml. (HSRI) 



DETERMINATION OF NITiUZEPA14 IN SI:RtlM BY GAS-LIQUTD CHROMATOGIUiPHY. APPLICA- 
TION IN BIOAVAILABILITY STIDIES, K. M ,  J ~ n s c n ,  Journal of Chromatography vlll 
n2 p3R6-96 (3 Sep 1975) 

A gad chromatographic mettlod with electron capture detection was used for mea- 
suring eerum concentrations of nitrazepam in bioavnilability studies. The 
analytical procedure coneiigted of c:xtractinq nitrazepam with benzene, conver- 
ting the ieolated nitrazepjm intr) 2-amino-5-ni t robenzophenone by boiling in 
acidic medium, and dissolv~ng the extracted residue in benzene containing an 
internal standard. The limit of detection was 5 ng/ml; the recovery of nitra- 
zaepam (10-40 ng/ml of ser~~rn) was essentially quantitative. The metabolites' 
of nitrazepam (the 7-amino and 7-acetamido compounds) were not included in the 
determination. 

At. an interval of one week, fifteen healthy volunteers each received one 5 mg 
tablet of nitraz~pam of two different brands. Blood samples were drawn im- 
mediately before and 1 / 2 ,  I ,  2 ,  4 ,  7, 2 4 ,  4 8 ,  and 7 2  hours after administra- 
tion. Peak serum concentrations of 2 5 - 5 0  r~y/ml (mean 3 5  nq/ml) were obtained 
at 2 hours; a half-life of approximately 25 hours was obtained with both 
brands. A brief rcvicw of othcr ncthods developed for the determination of 
nitrazepam was inclildcd, and the results of this study were compared to ]sub- 
lished work. ( I ISRI)  

1975 llrefs 

GAS CHROMATOGRAPIIIC-MASS FRAGMENTOGRAPHIC DETERMINATION OF "STEADY-STATE" 
PLASMA LEVELS OF IMIPRANTNE AND DESIPRAMINE IN CHRONICALLY TREATED PATIENTS, 
G. Belvedere: L. Burti; A. Friqerio; C. Pantarotto, Journal of C h r o m a t o g r m  
vlll n2 p313-21 ( 3  Sep 1975) 

A method for the simultaneous determination of imlpramine (IMI) and its prin- 
clpal metabolite, desipramine (DMt), in the blood plasma of depressed patients 
under chronic treatment was described. Following extraction, acetylation of 
DM1 produced a derlvativc with suitable retention time and avoided on-column 
absorption. Overall recoveries of 80% were reported for the compounds. Con- 
centrations were det.ernined by focusing the mass spectrometer on the ions at 
m/e 280 and 2 3 5  fur I M I ,  3 0 8 ,  236, and 114 for DM1 (N-acetyl derivative), and 
284 and 238 for promazine (internal standard). Fragmentation patterns were 
reported and found similar for the three compounds. Determinations were 
possible at levels as low as 10 ng/ml in plasma. 

Plasma levels of IMI and DM1 were reported in two healthy volunteers after a 
single dose of IYT, and in four patients undergoing chronic treatment. In 
three of the four, imipramine plasma levels were significantly higher than 
those of desipramine. ( J A M 1  

CANNABINOID ASSAYS IN t lUMANS,  R. I?. Willette, ed., NIDA Research M o n o g r a ~ h ,  
U. S. Department of Hcal.th, Education and Welfare (May 1976) 

This monograph contalns "state of the art" techniques for determining levels 
of cannabinoids in the human body. Methods described range from those appli- 
cable to routlne screening and survey work to others suitable for research or 
method validation purposes. Irmnunoassay, high-pressure liquid chromatographic, 
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electron capture gas chqomatographic, and gas chromatographic-mass spectro- 
metric procedures are presented. (HSRI) 
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PROCEDURES COMPARED FOR EX'I'RACTING BENZODIAZEPINES FROM BLOOD, A. W. Missen, 
Clinical Chemistry v22 n6 p927-8 (Jun 1976) - 
Adsorption methods were compared for the analytical recovery from blood of 
therapeutic concentrations of nitrazepam, diazepam, and N-desmethyldiazepam. 
Activated charcoal, Amberlite XAD-2 ion-exchange resin, and Celite eluates 
were analyzed by electron capture/gas chromatography. 

It was noted that results for authentic blood samples analyzed by each of the 
three procedures did not always correlate with corresponding recoveries from 
supplemented (spiked) blood samples. Application to the blood screening for 
benzodiazepines and other drugs in drivers was briefly mentioned. (HSRI) 

MEASUREMENT OF CLOMIPRAMINE, N-DESMETHYLCLCMIPRAMINE, IMIPRAMINE, AND DEHYDRO- 
IMIPRAMINE IN BIOLOGICAL FLUIDS BY SELECTIVE: ION MONITORING, AND PHARMACOKI- 
NETICS OF CLOMIPRAMINE, J.-P. Dubois; W. Kiing; W. Theobald; B. Wirz, Clinical 
Chemistry v22 n6 p892-7 (Jun 1976) 

The quantitative determination of tricyclic antidepressants in whole blood, 
plasma and urine was reported using a combined gas chromatograph-mass spectro- 
meter system and deuterium-labeled internal standards. Recoveries exceedkd 
95% with a low coefficient of variation for compounds added to human whole 
blood; for clomipramine and dehydroimipramine hydrogen fumarate, the detection 
limits were 0.3 mcg/l. 

Six healthy volunteers who received a slngle oral dose of 50 mg clomipramine 
hydrochloride showed peak drug concentrations in the blood 3 to 5 hours after 
administration with a range of 14.4-30.1 mcq/l. Plasma/whole blood concentra- 
tion ratios varied from 0.70-1.20, and cumulative renal elimination from 0-72 
hours is less than 0.2% of the dose. It was concluded that this method 1s 
surtable for rn vjvo bioavaillability studies of unchanged clomipramine, 
dehydroimipramine,and imipramine after a single oral dose of as little as 
25mg. (JAM) 

DIAZEPAM ABUSE: INCIDENCE, RAPID SCREENING, AND CONFIRMING METHODS, T. A .  
Rejent; K. C. Wahl, Clinical Chemistry v22 n6 p889-91 (Jun 1976) 

A quantitative gas-chromatographic method for the simultaneous analysis of 
diazepam and sedatives was described. A single extraction at low pH was used, 
and the balance of the sarr~ple preserved for confirmation by ultraviolet spec- 
trophotometry and thin-layer chromatography. Because therapeutic concentra- 
tions of diazepam were below the range of sensitivity of the initial screening 
procedure, positive findings necessarily reflected overuse of the compound. 

Blood samples from 2500 patients suspected to be drug overdose victims were 
screened for the most commonly abused drugs. Of these, 61% had positive find- 
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1 n q s ,  i n c l u d i n q  diazepam i n  one of every  f o u r ;  e t h y l  a l c o h o l  was d e t e c t e d  most 
f r e q u e n t l y ,  i n  900 c a s e s .  rhe  prevalence of  e t h a n o l ,  diazepam and o t h e r  d r u g s ,  
and t h e  a g e  d i s t r i b u t i o n  of  t h e i r  i n c i d e n c e  bo th  a l o n e  and i n  v a r i o u s  combina- 
t i o n s  were r e p o r t e d .  (JAM1 

PHARMACOKINET'LC INTERPRETA'PION OF DATA GATHEllED DURING THCRAP1:U'IIC DRUG 
MONITORING, B .  H .  Dvorchik; E. S .  Vesell, C l i n i c a l  Chemistry v?2 n6 p868-78 
( Jun  19761 

Some pharmacokine t ic  p r i n c i , p l e s  a r e  rcviewed t h a t  can f a c i l i t a t e  i n t e r p r e t a -  
t i o n  of  d a t a  o b t a i n e d  d u r i n " ~  t h e r a p e u t i c  druq moni tor ing .  Topics  i n c l u d e  
d i s c u s s i o n  of  t h e  one- and two-compartment models ,  volume of  drug d i s t r i b u t i o n ,  
drug c l e a r a n c e ,  organ c l e a r a n c e ,  f i r s t  pass  e f f e c t ,  c h r o n i c  o r  r e p e t i t i v e  
d o s i n g ,  and b z o a v a i l a b i l i t y .  The use of  u r i n e  and s a l i v a  t o  measure drug 
c l e a r a n c e  and drug  b ind inq  t o  plasma p r o t e i n s ,  r e s p e c t i v e l y ,  i s  a l s o  discussed. 
The use of s a l i v a  t o  e s t i m a t e  r a p i d l y ,  c o n v e n i e n t l y  and noninvas ive ly  t h e  con- 
c e n t r a t i o n  of t h e  f r e e ,  pharmacoloq ica l ly  a c t i v e  form o f  t h e  drug a s  w e l l  a s  
t h e  f r a c t i o n  o f  druq bound t o  plasma p r o t e i n  i s  d e s c r i b e d .  (JAM) 

ANALYSIS OF RESULTS OF Toxtco1,or;IcnL E X A M I N A T I O N S  PERFORMED B Y  CORONERS' OR 
MEDICAI, EXAMINERS' LABORATORIES IK 2000 DRUG-INVOLVED 3EATHS I N  NINE MAJOR 
U .  S .  CITIES, E .  C .  Dinovo: t. A .  C o t t s c h a l k ;  F. L .  YcGuire; H .  B i r c h ;  J .  F .  
t i e i s e r ,  C l i n i c a l  Chemistry, v22 n6 p847-50 ( l u n  1976) 

T h i s  r e p o r t  d e t a i l s  j n t e r c l t y  d i f f e r e n c e s  i n  mcthodology and p r a c t i c e s  of 
t o x i c o l o g i c a l  examina t lon ,  a s  w e l l  a s  i.n t h e  type  and number of  d rugs  r e p c ' r t e d .  
The 2000 c a s e s  comprised a  r e p r e s e n t a t i v e  sample of  p s y c h o a c t i v e  drug  d e a t h s  
from each of  t h e  n i n e  c i t i e s  from 1972 through 1 9 7 4 .  

V a r i a t i o n s  i n  t h e  number of  d rugs  c j u a n t i t a t i v e l y  measured p e r  c a s e  s t u d i e d ,  t h e  
number of  d i f f e r e n t  d ruys  q u a n t j  t a t i v e l y  measured, and t h e  number and type  of 
d rugs  found p e r  c a s e  were r e p o r t e d .  From t h e  d a t a  a s  a  whole, in format ion  i s  
p r e s e n t e d  f o r  33  d rnqs  a s  t o  t h e  c o n c e n t r a t i o n  i n  p h v s i o l o g i c a l  t i s s u e s  and 
f l u i d s .  Analys l s  of s i n q l "  p s y c h a a c t i v e  drug c a s e s  and s ing le -drug-p lus -e than-  
01 c a s e s  shows t h a t ,  i n  t h e  p resence  of a l c o h o l ,  t h e  t o x i c  blood c o n c e n t r a t i o n  
of imipramine,  a m i t r i p t y l i n e ,  meprobamate, t h i o r i d a z i n e ,  morphine, propoxy- 
phene,  methaqualone,  and a l l  b a r b i t u r a t e s  was decreased  by an average  of  50%.  
f J A M )  

RESULTS OF A KINE-LABOFATORY SURIJT.Y OF FORENSIC TOXICOLOGY PROFICIENCY, E .  C 
Dinovo; L .  A .  C o t t s c h a l k ,  ! ; l inical  Chemistry v22 n6 p843-6 ( Jun  1976) 

A b r i e f  p r o f i c i e n c y  t e s t i n g  program was performed on b e h a l f  of  t h e  Nat iona l  
I n s t i t u t e  on Drug Ahuse i n  i t s  e f f o r t  t o  improve t h e  i n v e s t i g a t i n g  and r e -  
p o r t i n g  o f  d r u g - r e l a t e d  d e a t h s  i n  n i n e  major U .  S .  c i t i e s .  F ive  s t a n d a r d  drug  
samples were used i n  t h e  s t u d y ;  t h r e e  samples c o n s i s t e d  of d r u g s ,  h u t  no 
m e t a b o l i t e s ,  added t o  d r u g - f r e e  u r i n e ,  and two c o n s i s t e d  o f  d r u g s  added t o  
30 g / l  s o l u t i o n  of human albumin.  Some samples were s e n t  a s  complete  unknowns, 
and p a r t i a l  i n f o r m a t i o n  was s u p p l i e d  wi th  o t h e r s .  

The r e s u l t s  f o r  t h e  p r o f i c i e n c y  samples p o i n t  o u t  s t a r t l i n g  i n t s r l a b o r a t o r y  
differences i n  accuracy  and p r e c i s i o n  o f  d e t e c t i o n  of d r u g s .  These observed  
v a r i a t i o n s  i n  t o x i c o l o g ~ c a l  p r o f i c i e n c y  may i n t r o d u c e  a  s i g n i f i c a n t  source  of 
e r r o r  i n  drug-death s t a t i s t i c s  and i n  e p i d e m i o l o g i c a l  d e d u c t i o n s  based on 
t h e s e  s t a t i s t i c s .  ( J A M )  
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TABULATION QF THERAPEUTIC, TOXIC, AND LETHAL CONCENTRATIONS OF DRUGS AND 
CHEMICALS IN BLOOD, C. L.  klinek, Clinical Chemistr~ v22 n6 p832-6 (Jun 1976) 

Therapeutic, toxic and lethal concentrations o f  druge and chemicals in blood 
are presented, General factors effecting the pharmacological response to a 
drug and relevant to the uale of the data, e.g., therapeutic monitoring, 
generic equivalency, efficacy of treatment in poisoning, and cause of death, 
are tabulated as well. Cocsideration of these factors is essential to the 
correct utilization of blood concentration data. Generally, the values 
represented are for the adult man, and via the oral route of administration. 
References containing additional collections of such data are given. (HSRI) 

1976 llrefs 

DETERMINATION OF CLOMIPRAMINE AND DESMETHYLCLOMIPRAMINE IN PLASMA OR URINE BY 
THE DOUBLE-RADIOISOTOPE DERIVATIVE TECHNIQUE, G. Carnis; J. Godbillion; J. P. 
Metayer, Clinical Chemistry v22 n6 p817-23 (Jun 1976) 

A double isotope derivative method was developed for the determination of 
clomipramine (CM) and its principal metab lite (desmethylclomipramine, DCM) 
in plasma and urine. After addition of lac-labeled CM and DCM as internal 
standards and extractive isolation of both compounds, DCM is acetylated with 
3~-acetic anhydride. The derivative is separated from CM by thin-layer 
chromatography, and its radioactivity measured. CM, extracted from silica 
gel, is reacted with trichloroethyl chloroformate; the urethane is saponified 
and decarboxylated. The resulting DCM is acetylated, purified and its radio- 
activity measured as described. 

The sensitivity of the method is 15 mcg/l for CM and 2 mcg/l for DCM. Speci- 
ficity, precision, reproducibility, accuracy, and method sensitivity are fully 
reported. Concentrations of CM and DCM in plasma after single and repeated 
doses in volunteers and patients, respectively, are given. Concentrations of 
desmethylclomipramine tended to exceed the corresponding clomipramine concen- 
trations and showed less variability. (JAM) 

GAS-CHROMATOGRAPHIC ANALYSIS FOR THERAPEUTIC CONCENTRATIONS OF AMITRIPTYLINE 
AND NORTRIPTYLINE IN PLASMA, WITH USE OF A NITROGEN DETECTOR, D. N. Bailey; 
P. I. Jatlow, Clinical Chemistry v22 n6 p777-81 (Jun 1976) 

A gas-chromatographic procedure for the simultaneous determination of ami- 
triptyline and its active metabolite, nortriptyline, in human plasma was 
described. Both drugs are extracted at pH 10.5 into hexane/isoamyl alcohol; 
back-extracted into dilute HC1; and re-extracted into the solvent mixture 
after alkalinization of the HC1 solution. The solvent residue is chromato- 
graphed with protriptyline as the internal standard. The sensitivity limit 
for the method was 5 ncg/l of plasma. 

Forty-seven commonly used basic drugs were screened for interference in the 
assay; only doxepin and desipramine interfered with the proposed procedure. 
The method was applied to patients receiving therapeutic doses 3f both drugs 
and also to patients who had taken overdoses of amitriptyline. Plasma drug 
values in overdose ranged up to 1080 mcg/l for amitriptyline, to 337 mcg/l 
for nortriptyline, and to 1260 mcg/l for the sum of both. (JAM) 
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KRPID BA[)IOfSOTOP'IC FROCCDllUE FOtf DETF,RMTNATtON OF NORTRIPTYLING IN PLASMA, 
K ,  P ,  Maguiro: G. D. Burrowrr: J ,  P. C'nyhlan: B ,  A .  Scoqgins, Clinical Chemistry 
v22 n6 p76l-4 (Jun 1976) 

A double i so tope derivative di I u t  ion jrroc-it(iurr) f o r  neasurinq plasma nortrip- 
tyline is described. In the mcthrxl, 4c'-r~o~.triptyl inc? is used for estimating 
procedural losses ~ I I A  3~-acetic nnhydr itlr for deri.vative formation. Sam~les 
may be purified by 'bin-layer chromatoqraphy following the addition of 10 mcg 
nortriptyline acetate to eliminate interference by the major metabolite of 
nortriptyline, 1 0 - h y d r o x y n o r t r i p t y l i n e .  Radioactive derivatives are located 
on silica gel sheets by the absorption of added marker at 254 nm. Recovery of 
the 14~-indicator through t he  nethod was about 258; the lower limit of sensi- 
tivity of the assay was 5 mcg/l, and was primarily due to the low specific 
activity of 14~-nortri~t~line. 

The method was used to investigate the variation in steady-state drug concen- 
trations in plasma of persons who werr on a 150 mg/day dose of nortriptyline. 
Intra-individual variation from day to day was 10-14%. This variation was not 
significantly affected by the dosage schedule, the time of sampling after an 
oral dose, or the storage of plasma samples. For 19 patients on 150 mg/day, 
the mean concentration of plasma nortriptyline was 181 + 22 (SE) mcg/l. (JAM) 

RADIOIMMUNOASSAY, ENZYME [MMUNOASSAY, SPECTROPHOTOMETRY, AND GAS-LIQUID C'HRO- 
MATOGRAPHY COMPARED FOR DETERMINATION OF PIIENOBARBITAL AND DIPHENYLIIYDANTOIN, 
V. Splehler; L. Sun: D. S .  Miyada; S. G. Sarandis; E. R. Walwick; M .  I q .  Kleln; 
D. 8. Jordan; B. Jeesen, Cl~nical Chem~stry v22 n6 p749-53 (Jun 1976) 

Sera from eplleptlc patlents wore assayed for phenobarbltal and dlphenylhy- 
dantoln by four different analytical procedures. Quantitative results ot- 
talned by radlo~mmunoassay ( r l  and enzyme Inmunoassay (11) were compared to 
each other and to the rcsults obtained on allquots of the same sample by 
gas-llquld 3hromatogtaphy ( I I i )  and ~ltravlolet spectrophotometry (IV). For 
phenobarbltal the correlatlnn cocfflclcnts were 1 vs. 11, 0.909; I vs. 111, 
0.947; I1 vs. 111, 0.917; I vi. i V ,  0.950; I1 vs. IV, 0.953. For dlphenyl- 
hydantoln the correlation coefflclents were I vs. 11, 0.953; I vs. 111, 0.951; 
I1 vs. 111, 0.957: I vs. TV, 0 . 8 6 2 ;  I1 vs. IV, 0.898. 

Immunoassays can be performed more quickly, while gas-liquid chromatography 
permitted simultaneous analysls for several drugs (primidone, phenoharbital, 
diphenylhydantoin) which, with batching of specimens, lends itself well to 
nonemergency analysis. The imrnunoassays can be substituted for gas-liquid 
chromatography or ultraviolet spectrophotometry without changing the resulting 
clinical interpretations. (JAX) 

ANALYTICAL TOXICOLOGY: APPLICATIONS OF ELEMENT-SENSITIVE ELECTROLYTIC COIV- 
DUCTIVITY DETECTION FOR GAS CHROhNTOGRAPHY, B. E. Pape, Clinical Chemistry 
v22 n6 p739-48 (Jun 1976) 

A discussion of general detector principles precedes the report of selected 
applications of electrolytic conductivity detection (ELCD) to problems in ana- 
lytical toxicology. The system components, the principles of ElCD operation, 
and detector variables, such as reactant gas, reaction catalysts, and furnace 
temperature, are described. The cjualitative and quantitative analysis of 
ethchlorvynol, methaqualone, meprobamate, benzodiazepines, tricyclic antidepres- 
sants, and phenothiazines, as well as plasma drug screening, are reported. 
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The author concludee that the element-selective Itall EQD is more sensit~ve 
than flame ionization detection, and permits gas-liquid chromatographic 
analyeis with le8e sgmple clean-up, direct injection of sample extracts with- 
out prior concentration, and a more certain qualitative identification. Vari- 
ous ElCB furnace chemistry modes permit the detection of organic nitrogen, 
sulfur, or carbon, &s contrasted to other less flexible element selective 
detectors. ( H S R I )  

QUANTITATIVE ENZYME IMMUNOASSAY: CURRENT STATUS, S. L. Scharpf); W. M. 
Cooreman; W .  J. Blomme; G. M. Laekeman, Clinical Chemistry v22 n6 p733-8 
(Jun 1976) 

The current (1976) status of this group of techniques for the assay of endo- 
genous and exogenous compounds in biological fluids is briefly reviewed. 
General features of quantitative radio- and enzyme-immunoassays, enzyme-linked 
irnrnunosorbent assay and the homogenous enzyme immunoassay (EMIT) are described. 
Applications of the homogeneous enzyme immunoassay in monitoring drugs in 
urine and plasma are referenced, and several are discussed in some detail. 
(HSRI ) 

DETECTION OF DRUGS PF ABUSE: BY RADIOIMMUNOASSAY A SUMMARY OF PUBLISHED DATA 
AND SOME NEW INFORMhTION, Fl. Cleeland; J. Christenson; M. Usategui-Gomez; J. 
Heveran; R. Davis; k .  Grunberg, Clinical Chemistry v22 n6 p712-25 (Jun 1976) 

The authors review the status of radioimmunoassays for drugs of abuse in 
regard to their applicability to rapld drug screening, quantitation of drugs 
in biological specimens, lilnits of sensitivity, specificity, and stability* 
in terms of usable shelf life of reagents. General problems related to the 
development of all assays *re dlscussed. Clinical and experimental results 
obtained with the use of these assays are dlscussed for morphine, barbiturates, 
methadone, amphetamine, methaqualone, and benzoylecgonine. The possible 
development of combined radioimmunoassays was investigated. (HSRI) 

CLINICAL PHARMACOKINETICS OF LORAZEPAM. I. ABSORPTION AND DISPOSITION OF 
ORAL 14~-LORAZEPAM, D. J. Greenblatt; R. T. Schillings; A. A. Kyriakopoulos; 
R. I. Shader; S. F .  Sisenwine; J. A. Knowles; H. W. Ruelius, Clinical Pharma- 
cology and Therapeutics v20 n3 p329-41 (Sep 1976) 

Eight healthy male subjects received 2 mg oral doses of lorazepam con- 
taining 24 mcCi/n~q of 2-14c-lorazePam. Multiple venous blood samples were 
drawn during the irst 96 hours after the dose, and all urine and stool samples 
were collected for 120 hours after dosing. Concentrations of lorazepam and 
its metabolites were determined by thin-layer chromatography/liquid scintil- 
lation spectrometry and by gas-liquid chromatography. 

Following a lag time, lorazepam was absorbed with an apparent half-life of 15 
minutes. The peak plasma concentration was 16.9 ng/ml, measured in the pooled 
sample drawn 2 hours after the dose. This corresponded to the time at which 
the clinical effects appeared to be maximal. The apparent elimination half- 
life of lorazepam was about 12 hours. Biotransformation to a pharmacologi- 
cally inactive glucuronide metabolite appeared to be the major mechanism of 
lorazepam clearance. Two other minor metabolites were identified. (JAM) 



Abstract Tndex 

AMITRIPTYLINE P1,ASMA LEVLL,S AND TIIEWIPFUTIC RESPONSE, V. E. Zieqler; B. T. CO; 
J. R .  Taylor: P. J .  Clayton; ,I. T. Diqcts, Clinlcal Pharmacology and Therapeu- 
tics v19 n6 p795-801 (Jun l t 1 7 6 )  

Clyhtecn depressed outpatierits were treated for G wceks with amltriptyllne. 
Clinical improvement was monitored uslnq the Hanulton Depression Ratlng Scale 
administered t~y two psych~at rlsts blind to the tricyclic used for treatment, 
dosage, and plasma levels. Amltrtptyllne and ~ t s  desmethyl metabolite, nor- 
trlptyline, were assayed t w ~ c e  weekly by gas chromatography-mass fragmento- 
qraphy. 

For thc 17 patients having total tricyclic plasma levels between 0 and 250 
ng/rnl, there was a neqat.ivc? correlation between the Hamilton score and the 
mean total tricyclic level an(] amitriptyline level. The mean nortriptyline 
level did not siunificontly corrc1at:c with the Hamilton score. The 10 pat:ients 
having mean total tricyclic levels ahovc 9 5  ng/ml had lower median Hamilton 
scores at weeks 3 and 6 than those whose tricyclics were lower. The percen- 
tage of recovered patients increases significantly as the alasma levels ri,se 
to 250 ng/ml, the maximum plasma level considered in this study. (JAM) 

,& 
PROPOXYPHENF AND NORPROPOXY,'LIFNL: INFLUENCE OF DIET AND FLUID ON PLASMA 
LEVELS, P. G. Welling; L. L. Lyons; F. L. S. Tse; W. A. Craig, C1,inical P k x -  
macology and Therapeutics v19 n5 ptl p559-65 (May 1976) - 
The influence of various test meals and ingested fluid volumes on the bio- 
availability and pharmacokinetics of propoxyphene has been studied in healthy 
human subjects. Plasma was assayed for propoxyphene and its major metabolite, 
norpropoxypheac, simultaneously by a qas chromatographic method. Subjects 
received the same treatment at the same time. Treatments were administered 
2 weeks apart, and the six subjects rcceived all six treatments. 

The absorptlon of drug was Jelayed by all test meals, but the overall effl- 
clency of absorptlon was clthrr not affected or was sllghtly ~ncreased. In- 
creased f l u l d  volume ~ntakc decreased propoxyphene bloavallablllty. Plasrria 
levels of rnetabollte correlated well wlth levels of unchanged druq, partrcu- 
larly In thr f ~ r s t  2 hours after doslnq, but were not markedly influenced by 
treatments. (JAM) 

PHARMACOKINETICS OF METHOTRJMEI'RAZINE AFTER SIKGLE AND MULTIPLE DOSES, S. G 
Dahl, Clinical Pharmacology and Therapeutics v19 n4 p435-42 (Apr 1976) 

Concentrations of methotrimeprazine (levomepromazine) and a metabolite, 
methotrimeprazine sulfoxide, were measured in plasma by a gas chromatographic 
method after a slngle intramuscular dose and after single and multiple oral 
doses of rnethotrimeprazine. The highest plasma concentrations of methotri- 
meprazine were found 30-90 minutes after intramuscular injection, and 1-3 
hours after oral administration. On average, 5 0 %  of orally administered d.rug 
reached the general circulation as unchanged methotrimeprazine. 

The sulfoxide could not bc traced in plasma after a 25 mg intramuscular dose, 
but was found in higher plasma concentrations than the unmetabolized drug 
after a single and multiple oral doses. This could be due to oxidation of the 
druq either in the intestinal lumen or in the intestinal wall, or during its 
first passage through the liver. The apparent half-life of the sulfoxide was 
on the average 30% shorter than the half-life of methotrimeprazine (15-30 
hours) . (JAM) 
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PLASMA LEVELS AND ANTIDEPRE,iSIVE EFFECT OF IMIPRAMINE, L. F. Gram; N. Reisby; 
I. Ibsen; A. Nagy; S. J. Denckor: P .  Bech; G. 0. Petersen; J. Christiansen, 
Clifiical Pharmacology and T l ~ e ~ e u t i c ~  v19 n3 p318-24 (Mar 1976) 

The relationship between the antidepressant effect of imipratnine, the plasma 
concentration of imipramine, and the active metabolite desipramine was studied 
in 24 patients suffering from endogenous depression. After a placebo period 
of 7 days, the patients received imipramine, 75 mg t.i.d. The dose was re- 
duced in patients with pronc~unced side effects. Blood samples for drug assay 
were drawn in the morning, 15 hours after the last drug intake. Imipramine 
and desipramine in plasma w@re assayed by quantitative in situ thin-layer 
chromatography. 

Individual variations in plasma concentration were 20- to 30-fold in both 
imipramine and desipramine. Severity of depression was assessed on the 
Hamilton Ratinq Scale. Eleven of 12 patients who responded satisfactorily to 
the treatment had plasma concentrations of imipramine greater than or equal 
to 45 mcg/L, and desipramine greater than 75 mcg/L; whereas the 12 patients 
not responding satisfactorily all had concentrations of imipramine or desipra- 
niine or both below these limits. The study reveals that the pharmacokinetic 
variability among patients explains the variability in therapeutic response. 
(JAM) 

PHENYTOIN: PHARMACOKINETICS AND BIOAVAILABILITY, R. Gugler; C. V. Manion; D. 
L. Azarnoff, Clinical Pharmacology and Therapeutics v19 n2 p135-42 (Feb 1976) 

The pharmacokinetics of a single 300 mq oral and intravenous, and 14 daily 
300 rng oral doses were studied in 6 healthy volunteers. Plasma levels were 
determined hy a highly specific radioimmunoassay permitting analysis of con- 
centrations less than 0.1 mcg/ml. The mean plasma elimination half-life was 
the same (about 17 hours) following intravenous and oral doses of phenytoin 
(diphenylhydantoin); however, following chronic oral administration, the half- 
life increased to about 19 hours. 

The absolute bioavailability of an oral dosage form varied from 57.7% to 
85.6% when based on the relationship between the corresponding single dose 
areas under the curve (ACUs). When based on the comparison of the AUC for 
multiple oral dosing with the single intravenous dose area, average bio- 
availability was 85.9% (71.8-106.3). Since the variation in the bioavaila- 
bility and elimination of phenytoin does not allow accurate prediction of the 
steady state plasma concentration, monitoring plasma levels may be of special 
importance. (JAM) 

INFLUENCE OF MAGNESIUM AND ALUMINUM HYDROXIDE MIXTURE ON CHLORDIAZEPOXIDE 
ABSORPTION, D. J. Greenblatt; R. I. Shader; J. S. Harmatz; K. Franke; J. Koch- 
Weser, Clinical Pharmacology and Therapeutics v19 n2 p234-9 (Feb 1976) 

Ten healthy male subjects ingested 25 mg of chlordiazepoxide hydrochloride 
(Librium) with 100 ml of water or with 100 ml of magnesium and aluminum 
hydroxide (Maalox) in a single dose crossover study. Multiple venous blood 
samples drawn during the first 24 hours after each dose were assayed for 
concentrations of chlordiazepoxide and its major metabolite, desmethylchlor- 
diazepoxide, by a spectrofluorometric procedure. 

The antacid prolonged the mean chlordiazepoxide absorption half-time from 
11 to 24 minutes, and in 6 of 10 subjects delayed achievement of the peak 
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blood concentrat~on by 0.5 to 3 . 0  hours. The forrnatlon of the metabolite was 
also slowed. The areas under t h ~  24 hour blood concentratlon curve for 
chlordlazepoxide and Its metabollte wcre not ~nfluenced by the antacid. The 
3pparent ellm~natlon half-ltfc of chlordlazepoxlde was not slgnlflcantly 
affected. Admlnlstratton of chlordiazepoxide with antacid reduces the rate 
of ~ t s  absorption but doe.; not altcr the completeness of absorption or the 
Apparent rate of elimlna t ~ o n .  (JAM) 

FIRST-PASS METABOLISM 01: IVIPRAMINE IN MAN, L. F. Gram; J. Christiansen, 
Cllnical Pharmacology a n d ~ T ~ e ~ a p e u t i c s  v17 n5 p555-63 (May 1975) 

Test doses of carbon-14-jmipramine were given twice to each of four subjects, 
one time by intravenous infusion (1 hour) and one time by oral administ.ration 
(in aqueous solution). Blood samples were drawn at intervals for 72 or 96 
 hour^, and urlne was collected up to 6 days. Imiprarnine and desipramine in 
plasma were measured by direct densitometry of thin-layer chromatograms. 

The systenilc availabil.ity of orally administered imipramine varied from 29 to 
77%. The decrease in ava-i.labili ty was due to an excess in metabolism after 
oral administration. This first pass metabolism did not correlate with 
plasma half-life, apparent. clearance, or the rate of metabolite excretion in 
urine. There was close correlation w4,$h the excess in formation of demethy- 
lated metabolites after oral a d m i n i s w i o n ,  which suggests that the first 
pass metabolism is mediated by demthylation; the first pass metabolism did 
not correlate to the total rate of demethylation. 

From a clinlcal point of view, t h ~  pharmacokinetic measurement of interest is 
plasma concentration of active compounds. The relative potency of imipramine 
and its active metabolite, desipramine, is unknown. Clinical studies relating 
plasma levcls of the conpounds to therapeutic effcct will give information 
as to the relative potency of the two compounds, and, therefore, to the 
clinical significance of t h c  first pass metabolism of imipramine. (HSRI) 

DETERMTNATION Or PROPOXYPIIENR AND NOHPROPOXYPHENE BY CHEMICAL IONIZATION MASS 
FRAGMENTOGRAPHY, R. L. Wolen; I:. A .  Zlege; C. M. Gruber, Jr., Clinical Pharma- 
cology and Therapeutics - v17 nl pl5-20 (Jan 1975) 

The kinetics uf proyoxyphenc and its primary metabolite, norpropoxyphene, 
have been simultaneously reevaluated in man using gas-liquid chromatography- 
mass spectrometry, de~~ter~.un labeled mass internal standards, and multiple 
ion monitorlncj. IJoilr normal adult males received. molar equivalents of two 
propoxyphene salts (300 mq of napsylate and 195 mq of hydrochloride) in a 
crossover design with a 6 week washout interval between the doses. 

Plasma concentrations wcre determined for as long as 240 hours after a single 
oral dose. Peak plasma levels were 200-250 ng/ml 1.5-4.0 hours after adm~nis- 
tration. The overall half-life of propoxyphene was 11.8 hours, while that: of 
its metabolite was 36.6 hours. (,JAM) 

THE DISPOSITION OF MORPHINE IN SURGICAL PATIENTS, B. A. Berkowitz; S .  H. Kgai; 
J .  C. Yang; J. Hempstead; S. Spector, Clinical Pharmacology and Therapeutics 
v17 n6 p629-35 (Jun 19751 

The disposition of serum morphine following administration of 10 mg/70 kg was 
deterrnlned by a sensitlvc and specific radioimmunoassay in 31 anesthetized 
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surgical patients ranging kn age from 23 to 75 years. Following intravenous 
injection, 93% of the morphine disappeared from the serum within 5 minutes. 
The early serum levels of the drug ( 2  minutes) correlated directly with the 
patients' age. Patients 2 3  to 50 years of age averaged 0.29 mcg/ml, whereas 
patients 51 to 75 years of age averaged 70% higher, 0.49 mcg/ml. 

Following intramuscular administration, morphine was rapidly absorbed with 
peak levels occurring withir 10 to 20 minutes. The serum half-life between 10 
and 240 minutes was independent of age and averaged about 2 hours after either 
mode of administration. The decline in morphine serum levels paralleled the 
decline in morphine analgeiiia and was coincident wlth the appearance of mor- 
phine glucuronide in the serum. These studies demonstrate the applicability 
and specificity of the radioimmunoassay for morphine and suggest that serum 
levels of morphine may be a useful and objective indicator of its pharmacologic 
activity. (JAM) 

PHARMACOKINETICS OF CARBAMAZEPINE IN NORMAL MAN, R. H. Levy; W. H. Pitlick; 
A .  S, Troupin; J .  R. Green; J. M. Neal, Clinical Pharmacology and Therapeutics 
v17 n6 p657-68 (Jun 1975) 

The bioavailability of commercial carbamazepine tablets with and without meals 
was compared to a propylene glycol solution with respect to extent of absorp- 
tion in 6 normal humans after a dose of 6 mg/kg. The presence of dose depen- 
dent kinetics within a clinically significant range was also investigated. 
Serum and urine samples were assayed by gas-liquid chromatography. 

Carbamazepine is rapidly absorbed from the propylene glycol solution. Eight 
per cent of the dose was absorbed from the commercial tablet resulting in 
therapeutic serum concentrations 13 to 6 mcg/ml). The data were consistent 
with dissolution rate-limited absorption. Mean half-lives ranged from 31 to 
35 hours. No dose-dependent kinetics were observed following doses of 3, 6, 
or 9 mg/kg. 

The fraction of dose absorbed, the fraction excreted unchanged in urine, the 
time of maximum serum concentration, and absorption and elimination half-lives 
appear to be independent of dose. The time course of side effects could not 
be correlated with serum carbamazepine levels suggesting that metabolites 
contributed to side effects. (JA) 

MEPERIDINE KINETICS I N  MAN. INTRAVENOUS INJECTION IN SURGICAL PATIENTS AND 
VOLUNTEERS, L. E. Mather; G. T. Tucker; A .  E. Pflug; M. J. Lindop; C. Wilker- 
son, Clinical Pharmacology and Therapeutics- v17 nl p21-30 (Jan 1975) 

The plasma concentration time profiles of meperidine following intravenous 
injection in surgical patients and volunteers were investigated by reference 
to a classical two compartment open model. Physiologic characteristics of the 
subject and variables associated with the surgery and anesthesia were screened 
as determinants of the kinetic patterns observed. 

Type of anesthesia or premedication, patients' sex, or cigarette smoking did 
not appear to be important factors in this evaluation. Increasing alcohol 
consumption was associated with increasing volumes of distribution. Increasing 
age was associated with increasing fraction of drug unbound in plasma. These 
factors may relate directly to clinical observations that heavy alcohol con- 
sumers tend to be more refractory to central nervous system depressants, and 
that elderly patients are more susceptible to respiratory depression from 
narcotics. (JAM) 
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VALIDITY OF SCREENING MCTHCDS I;'OR DNIJGS OF ABUSE T N  BIOLOGICAL FLUIDS. 1:. 
HEROIN IN U R I N E ,  C .  W .  Gorodetzky;  C .  R .  Angel ;  D .  J .  Beach: D .  H. C a t l i n ;  
S.-Y. Yeh, Clinica-1 P h a r m a - c ? l %  T u t i c  v15 n5 p461-72 (May 19i14) 

I n  e v a l u a t i n g  methods of  d e t e c t i n q  d r u g s  o f  abuse  i n  b i o l o g i c a l  f l u i d s ,  i.t i s  
o f  s p e c i a l  impor tance  t o  d e t e r m t r ~ e  the  a b i l i t y  of  d e t e c t i n g  a  d rug  o r  i t s  
m e t a b o l i t e s  i n  b i o l t r g i c a l  f l u i t i s .  To e v a l u a t e  s e v e r a l  methods o f  d e t e c t i n g  
h e r o i n  u s e  by u r i n e  a n a l y s l s  f o r  morphine anti i t s  m e t a b o l i t e s ,  s i n g l e  i n t r a -  
venous d o s e s  o f  2 . 5  and 5 mg/70 k q  h e r o i n  were a d m i n i s t e r e d  a  week a p a r t  i n  
random o r d e r  t o  1 0  n o n t o l e r a n t  s u b j e c t s .  Urine was c o l l e c t e d  f o r  t h e  week 
f o l l o w i n g .  

Along w i t h  p r e - d r u g  c o n t r o l  u r i n e s ,  each sample was coded ,  randomized,  and 
a n a l y z e d  by t h e  f o l l o w i r ~ g  methods:  ( 1 )  t h i n - l a y e r  chroniatography (TLC) w i t h  
i o d o p l a t i n a t e  p receded  by each of  4 e x t r a c t i o n  p r o c e d u r e s ,  i n c l u d i n g  o r g a n i c  
s o l v e n t  and i o n  exchange r e s i n  impregnated p a p e r  e x t r a c t i o n  bo th  w i t h  and 
w i t h o u t  p r i o r  a c i d  h y d r o l y s i s ;  ( 2 )  t h e  f r e e  r a d i c a l  a s s a y  t e c h n i q u e  (FRAT); 
( 3 )  radioimmunoassay ( R I A ) ;  and ( 4 )  t h e  Technicon A u t o a n a l y z e r .  

There was a  h i g h  p r o b a b i l i t y  of  d e t e c t i o n  f o r  t h e  f i r s t  8 h o u r r  by a l l  t h e  
methods e x c e p t  t h e  Technicon A u t o a n a l y z e r ,  which gave a  low p r o p o r t i o n  o f  
p o s i t i v e s  8 hours  a f t e r  t h e  2 . 5  mg/70 kg h e r o i n  d o s e ;  up t o  16 h o u r s  w i t h  TLC 
p r o c e d u r e s  w i t h  h y d r o l y s i s  and FRAT; and up t o  32 t o  48 h o u r s  w i t h  RIA. ( J A )  
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VALIDITY OF SCREENING METHODS FOR DRUGS OF ABUSE IN BIOLOGICAL FLUIDS. 11. 
HEROIN T N  PLASMA A N D  SALIVA, C .  W .  Gorodetzky;  M .  P. K u l l b e r g ,  C l i n i c a l  P?ar -  - 
macology and T h e r a p e u t i c s  v15 n6 p579-87 ( J u n  1974) 

F i v e  s u b j e c t s  r e c e i v e d  3 s i n g l e  i n t r a v e n o u s  d o s e s  o f  h e r o i n  ( 2 . 5 ,  5 ,  and 1 0  
mg/70 k g )  and 1 o r a l  dose  o f  dextromethorphan (60  mg/70 k g ) .  Another  4  
s u b j e c t s  r e c e i v e d  morphine ( 3 0  mg, s u b c u t a n e o u s l y )  f o u r  t imes  a  day f o r  t h r e e  
months. S a l i v a  and plasma samples  were c o l l e c t e d  a t  i n t e r v a l s  f o r  48 h o u r s  
f o l l o w i n g  each s i n g l e  d o e s  and h o u r l y  f o r  6  hours  between c h r o n i c  d o s e s .  
Plasma samples were ana lyzed  f o r  o p i a t e  by rafiioirnmunoassay (RIA) ,  and s a l i v a  
aamples by RIA, a modi f ied  f r e e  r a d i c a l  a s s a v  t e c h n i q u e  (FRAT), and t h e  
enzyme m u l t i p l i e d  immunoassay t e c h n i q u e  (EMIT). 

The low d o s e  o f  h e r o i n  was not  c o n s i s t e n t l y  d e t e c t a b l e  a t  any sampl ing  t i n e  i n  
e i t h e r  t h e  plasma o r  ~ a l i v a .  The medium and h igh  d o s e s  were d e t e c t a b l e  w i t h  
h i g h  r r o b a b i l i t y  f o r  2  t o  4 h o u r s  In  plasma,  1 t o  2  h o u r s  i n  s a l i v a .  Dextro-  
methorplian was n o t  d e t e c t a b l e  i n  plasma b u t  was d e t e c t e d  w i t h  h igh  p r o b a b i l i t y  
i n  s a l i v a  f o r  30 m i n u t e s  by EMIT and 2 hours  by FKAT. During c h r o n i c  admin is -  
t r a t i o n ,  :here were h igh  p r o b a b j l i t l e s  of  d e t e c t i o n  of  morphlne i n  plasma f o r  
a t  l e a s t  6 l ~ o u r s  and i n  s a l i v a  f o r  3 t o  4  h o u r s  a f t e r  t h e  l a s t  morphine d o s e .  
While  t h e s e  f l u i d s  do no t  a p p e a r  t o  be a s  u s e f u l  a s  u r i n e  i n  r o u t i n e  s c r e e n i n g  
f o r  h e r o i n ,  they  may be u s e f u l  i n  t h e  d e t e c t i o n  of  h i g h  dose  c h r o n i c  a b u s e .  
(JA) 

DISPOSITION OF PROPOXYPHENE A N D  NORPROPOXYPHENE I N  M A N  AFTER A SINGLE ORAL 
DOSE, K .  V e r e b e l y ;  C .  E .  I n t u r r i s i ,  C l i n i c a l  Pharmacology and T h e r a p e u t i c s  
v15 n3 p302-9 (Mar 1974) 

The d i s p o s i t i o n  of  propoxyphene and i t s  major  b i o t r a n s f o r m a t i o n  p r o d u c t ,  
norpropoxyphene,  was s t u d i e d  i n  normal s u b j e c t s  f o l l o w i n a  a  s i n g l e  130 mg 
o r a l  d o s e .  The c o n c e n t r a t i o n  of  t h e  two compounds i n  samples o f  plasma an13 
u r i n e  was d e t e r m i n e d  by use  o f  g a s - l i q u i d  chromatography.  The peak plasma 
l e v e l  o f  propoxyphene o c c u r s  a t  2 h o u r s  f o l l o w e d  by a  r a p i d  e l i m i n a t i o n  w i t h  
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an average apparent half-life of 3 ht~urs  ( 1 . 6  to 4.1 hours range). The plasma 
level of narpropaxyphene reaches d peak a t  4 hours and lowly dacays with an 
apparent half-life of 16 8 hours   rang^ 11 , s  to ? 9 , 6  hours). 

For &-given subject, the ratio of the concentration of propoxyphene over the 
norprapoxyphene in plasmd at 4 hours IS well correlated with the apparent 
plasma half-11Pe of propc~xyphche. Thid suqgests that this single plasma sam- 
ple may provide an ~ndlcation of t h e  relative rate of N-demethylation in a 
population. The d a t a  indic<ate that individual differences in absorption and 
brutransformation may be responsible for the substantial variation of the 
plasma propoxyphene levels seen in subjects receiving the same dose. (JA) 

PHENYTOIN AND PHENOBARBITAL C0NCL::NTRATIONS IN SALIVA AND PLASMA MEASURED BY 
RADIOIMMUNOASSAY, C. E. Cook; E. Amerson; W. K. Poole; P. Lesser; L. O'Tuama, 
Clinical Pharmacology and Therapeutics v18 n6 p742-7 (Dec 1975) 

Saliva and plasma levels of phenytoin (diphenylhydantoin, DPH) and phenobar- 
bital (PB) in a series of epileptic patients werc compared by rceans of a 
radioimrnunoassay (RIA) that required only 10 mcl of saliva or plasma. There 
was an excellent llnear relation ( r  = 0.98) between the logarithms of the 
concentrations of DPH in the two fluids. The ratio saliva/plasma was remark- 
ably constant at 0.10 and was unaffected by varlring levels of PB. The ratio 
was close to the fraction of DPH reported unbound in plasma at 37 degrees. 

PB plasma and saliva levels were also closely related (r = 0.98 for logarithms 
of plasma and saliva levels). This relation was nonlinear but could be approx- 
imated by the ratio plasma/saliva = 3.4. The simplicity of sample collection 
and the sensitivity of the RIA procedure suggest that clinical monitoring of 
these anticonvulsant levels may be carried out by RIA on saliva samples. (JAM) 

SALIVARY EXCRETION OF AMORARBITAL IN MAN, T. Inaba; W. Kalow, Clinical Pharma- 
cology and Therapeutics v18 n5 ptl p558-62 (Nov 1975) 

The concentration of amobarbital in saliva and serum were determined in 5 
normal adults following ingestion of 120 mq of sodium amobarbital. Drug 
levels were measured by gas-liquid chromatography, and protein binding of 
amobarbital in serum was determined by equilibrium dialysis. 

There was excellent linear relationship between amobarbital concentrations 
in a saliva and serum ( r  = 0.993); saliva levels were 36.1% of serum levels. 
Since the pH of saliva was generally lower than that of blood in man, the 
de'gree of ionization of amobarbital in serum and saliva had to be taken into 
consideration. Estimation of protein binding of amobarbital in serum from 
concentration of amobarbital in saliva and serum was in good agreement with 
the two in vitro data of equilibrium dialysis. 

The salivary data may provide an estimate of plasma protein binding in the 
living subject. In principle, such a set of data should permit an experimen- 
tal assessment of the influence of plasma protein binding on the rate of drug 
metabolism. In addition, the determination of amobarbital in saliva is not 
only painless and noninvasive but also less time consuming than that in serum. 
(JAM) 
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TRICYCLIC ANTIDEPRESSANT OV1;RDOSE: C1,INICAL PRESENTATION AND PLASMA LE:VELS, 
D. G. Spiker; A. N. Weiss; 5. S .  Chanq; J .  F. Ruwitch, Jr.: J. T. B i g g ~ ,  
Clinical Pharmacology and  Therapeutics v18 n5 ptl p539-46 (Nov 1975) 

Fifteen patients were studied n t  8- to 12-hour intervals during the first 24 
hours after overdosing with tricyclic antidepressants, and subsequently fol- 
lowed daily for up to 144 hours. The severity of the overdose was determined 
by measuring the plasma tricyclic antidepressant level using gas chromatography- 
mass fragmentography. Nc correlation was found between total, tertiary, or 
desmethyl tricyclic antidepressant plasma levels and maximum heart rate, 
lowest blood pressure, degree of unconsciousness, or electrocardiogram (EKGI 
changes involving tht: 1 ) - R  interval or ST-T wave changes. 

There was a weak correlation bctween drug plasma level and maximum pupil s l ze ,  
and a strong correlation bctween the duration of the QRS complex and tricyclic 
antidepressant levels. All patients with a total tricyclic plasma level 
greater than 1000 ng/ml had a QRS interval greater than 100 msec. As the total 
plasma tricyclic level fell, the duration of the QRS complex returned to nor- 
mal. Thus, the most rctliable clinical sign for evaluating the seriousness of 
tricyclic antidepressant overdosage, appears to be the duration of the QRS 
complex on the electrocardiogram. (JAM) 

HUMAN BRAIN, CEREBROSPINAI, FLUID, AND PLASMA CONCENTRATIONS OF DIPIIENYLIIYDAN- 
TOIN AND PHENOBARBITAL, F .  Vajda; F. M. Williams; S. Davidson; M. A. Faiconer; 
A .  Breckenridge, Cllnical Pharmacology and Therapeutics v15 n6 p597-603 (Jun 
1974) 

The concentrations of diphenylhydantoln (DPH) and phenobarbital (PB) have 
been measured in plasma, lumbar cerebrospinal fluid (CSF), and samples of 
temporal lobe in 12 epileptic patients undergoing a temporal lobectomy. The 
brain:plasrna ratio of DPII was 0.75 + 0.19:1, and the CSF:plasma ratio was 
0.12 5 0.04:l. For PR, the mcan brain:plasma ratio was 0.59 5 0.21:l ar!d the 
CSF:plasma ratio was 0.46 + 0.12:l. The significant correlation between brain 
and plasma druq concentrations supports the value of monitoring plasma concen- 
trations of anticonvulsant drugs in patients with epilepsy. ( J A )  

METHADONE IN MAN: P I I A R ~ Y A C O K I N R 1 ' I C  AND F:XCF$TION STUDIES IN ACUTE AND CFIRONIC 
TREATMENT, K. Verebely; J. Volavka; S. Mule; R. Resnlck, Clinlcal Pharmacology 
and Therape!scs v18 n2 p180-90 (Auq 1975) 

The biologic disposition of methadone in acute and during chronic administra- 
tion was studied in 12 human volunteers. In the acute study, a biexponential 
methadone plasma level decay was observed. The acute primary half-life of 14.3 
hours in combination w ~ t h  the acute secondary half-llfe of 54.8 hours were 
longer than the single cxpone~tial chronic balf--life of 22.2 hours determined 
in the same subjects. 

The urinary and fecal excretion of methadone and its mono-N-demthylated meta- 
bolite increased from 22.2% in the acute to 62.0% in the chronic phase cf the 
study. The pupillary effects of methadone monitored throughout 24 hours were 
nearly the same in magnitude in the acute and chronic studies, whereas the 
plasma levels increased 3- to 8-fold following chronic methadone medication. 
The urinary metabolite 1 to methadone ratio tripled from the acute to the 
chronic phase. These findings suggest that both dispositional and pharmaco- 
logic tolerance are involved in the development of tolerance following chronic 
administration of methadone. (JA) 



Abstract I n d ~ x  

A MASS FRAGMENTOGRAPHIC IrETtiOD FOR THE DETERMINATION OF CHLORPROMAZINE AND TWO 
OF ITS ACTIVE METABOLITEE IN HUMAN PLASMA AND CSF, G. Alfredsson; B. Wode- 
Helgodt; G .  Sedvall, ~c&pharrnacology v4R n2 p123-31 (28 Jul i976) 

A maes fraqmentographlc ncethod for the quantltation of chlorpromazine (CPZ), 
monodemethyl-chlorprofnazine, and 7-hydroxychlorpromaz~ne in plasma, cerebro- 
spirial fLuld (CSF), and tissues has been developed. The deuterated analogues 
of the compounds serve as ~nternal standards, and hlyh specificity is attained 
by mult~ple lon determlnat~bn. Experimental error for the method is below lo%, 
and the sensitivity allobs determlnatlon of sub-nanogram quantities of CPZ per 
ml of CSF. 

The method has been applied to the analyses of drug concentrations in plasma 
and CSF of chlorpromazine-treated patients. The amount of CPZ in CSF was 
about 3% of the plasma level. The CPZ levels in plasma and CSF were signifi- 
cantly correlated. The method as described has a high specificity and relia- 
bility, and offers good opportunities to analyze the possible relations be- 
tween pharmacokinetics and clinical parameters in relation to CPZ treatment. 
(JAM) 

CLINICAL SIGNIFICANCE OF PLASMA CHLORPROMAZINE LEVELS. 11. PLASMA LEVELS OF 
THE DRUG, SOME OF ITS METABOLITES AND PROLACTIN IN PATIENTS RECEIVING LONG- 
TERM PHENOTHIAZINE TREATMENT, T. Kolakowska; D. H. Wiles; M. G. Gelder; A. S. 
McNeilly, Psychopharmacology v49 nl p101-7 (26 Aug 1976) 

Plasma levels of chlorpromazine (CPZ), three of ~ t s  metabolites and prolactin 
were measured repeatedly in 18 chronic schizophrenic patients. The patients 
were studied while on chronic phenothiazine medication (more than 5 years), 
during 4-6 weeks on placebo, and during 6-12 weeks of CPZ treatment. The 
findings were compared with those obtained during acute CPZ treatment in pa- 
tients who had received similar CPZ doses but no previous phenothiazine medi- 
cation. 

Plasma CPZ levels were similar in the chronic and the acute groups and so was 
their relation to dose. In neither group was therapeutic effect related to 
plasma CPZ level. In these chronic patients, in contrast to the findings 
during acute CPZ treatment, neither prolactin nor the appearance of parkin- 
sonian symptoms was related to plasma drug level, and both effects were less 
pronounced in those who had received chronic phenothiazine therapy. Since 
pla~ma CPZ levels of the two groups were similar, these differences may be 
due to an acquired tolerance of the nervous system to some of the antido- 
pamjxrgic effects qf the drug. (JAM) 

THE CONCENTRATIONS OF DIAZEPAM AND ITS METABOLITES IN THE PLASMA AFTER AN 
ACUTE AND CHRONIC ADMINISTRATION, J. Kanto; E. Iisalo; V. Lehtinen; J. Sal- 
minen, Psychopharmacologia (Berlin) v36 n2 p123-31 (Apr 1974) 

Plasma levels of diazepam, N-demethyldiazepam, and free oxazepam were studied 
in 12 neurotic outpatients during subchronic use, in 14 outpatients after 
chronic use, and in 8 test subjects after an acute intravenous administration. 
The psychic condition of the patients was estimated both by a psychiatrist and 
by the patients themselves. A gas chromatographic procedure using a nickel- 
63-detector was employed to determine plasma levels of diazepam and its meta- 
bolites. 

Experimental evidence was presented to support the contention that diazepam 
induces its own metabolism in man. The authors conclude that diazepam should 
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be adminlst,ered ~n small clcsrs and fo r  q h o r  t p r r l o d s  of tlmt?, or intcrrrlttcnt- 
Iy, slnce with loncj- term t terapy diazepam may become less effective. ( J A M )  

PERPHENAZINE CONCCNTRATIOMS flu I-IUMAN WHOLE BLOOD. A PILOT STUDY DURING ANTI- 
PSYCHOTIC T H C I U P Y  USING DIFI'I'IIJ'N'P ADMINISTHATTON I'ORMS, C. C. Hansen: N.-E. 
Larsen, P s y c h o p h a r m a c ~ & ~ ~ ~  (Berl In) v37 nl p 3 1 - 6  ( 1 8  Jun 1974) 

Perphenazine (PPZ, ~ r i l a f o n ~ )  has been studied in human whole blood under 
therapeutic conditions. By means of a highly sensitive gas chrnmatographic 
method, concentrations of 0.2 mcg/l of whole blood could be assayed with a 
sufficient deqree of accuracy. In three acutely psychotic patients, the PPZ 
levels were studied after admlnistration in each of three different ways: 
A )  as single doses of PI'Z (5 mg) qlveri intrcimuscularly: B) as nlultiple doses 
( 8  mg b.i.d., 22 days), given orally; and C )  as sinqle doses of PPZ enanthate 
(100 mq i.m.). 

The PPZ levels reachcld in cxpi?ri~nr!nt B were not hig!~er than those of experi- 
ment A despite the higher dose given to the patients. This result indicated 
the possit~ilities that there was iricomplete absorption and/or a "first pass 
effect," and that durirlcl protractcsri oral administration PPZ increases the rate 
of it8 own metabolis~n. In R ,  the elimination rate was rapid compared to the 
dose interval, lcading to considerable blood concentration variations between 
the two doses. The highest: PPZ concwtration, 7.4 mcg/l, was measured in 
experiment C. Neuroloyical side effects were registered, and their relation 
to blood concentrations of PPZ are briefly discussed. (HSRI) 

FIRST-PASS METABOLISM Or NORTRIPTYLINE IN M A N ,  L. F. Gram; K. F. Over@, 
Clinical P h a r m e o g y  and Therapeutics v18 n3 p305-14 (Sep 1.975) 

The kinetics of nortrlptyline were studied after oral and intravenous (i.v.1 
administrat~on of test doses of 50 mg carbon-14-nortriptyline. The systemic 
availability of orally administered nortriptyllne varied from 0.46 to 0.59 in 
six healthy male volt~nteers. The decrease in availability was due to metabo- 
lism after admlnistration. Systenlic clearance varied from 0.31 to 0.66 
L/minute. From thcse measurements indirect estimates of the hepatic blood 
flow could be made, and a variation from 0.6 to 1.5 L/minute was found. 

Quantitative measurements of first-pass metabolism could also be obtained from 
urinary metabolite excretion when the kinetics of metabolite formation and 
elimination were taken into account. Analysis of the data from the i.v. test 
according to a 2-compartment open model showed that there was a close correla- 
tion between tile rate constant of distribution from the central to peripheral 
compartment and tho elimination rate constant in the central compartment. 
Still, there was some variation in the ratio of the two constants, and this 
was attributed to the variation of the estimated hepatic blood flow. ( J A P )  

MORPHINE METABOLISM IN MAN, S. F .  Brunk; M. Delle, Clinical Pharmacology and 
Therapeutics v16 nl ptl p51-7 (Jul 1974) 

Morphine metabolism was studied in 6 normal men at weekly intervals after 
intravenous, intramuscular, subcutaneous, and oral administration. Morphine 
was rapidly absorbed after intramuscular and subcutaneous injection, producing 
plasma levels of free morphine, from 15 minutes to 3 hours, which are signifi- 
cantly higher than levels after intravenous administration. Intravenous :nor- 
phine, while initially higher, undergoes more rapid distribution, metabolism, 
and excretion. 
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Morphine is well absorbed from the gastrointestinal tract, but is so rapidly 
conjugated with glucuronide in the cells of the intestinal mucosa and liver 
that significant levels cf free morphine are not found in either the plasma 
or urine, whereas the levels of conjugated ~i~oiphine are high. N-demethylation 
of morphine is greater after oral than aftsr garenteral administration. While 
route of administration alters plasma levels of free morphine, it does not 
alter plasma half-life. ( J A )  

PLASMA NORTRIPTYLINE AND CLINICAL RESPONSE, G .  Burrows; B. A. Scoggins; L. R. 
Turecek; B. Davies, Clinical Pharmacology and Therapeutics v16 n4 p639-44 
(Oct 1974) 

The relationship of plasma nortriptyline levels to clinical response of 80 
depressed patients was studied. Plasma nortriptyline levels were estimated 
4 weeks after commencing treatment by a modified isotope derivative method. 
Percentaqe change in the Hamilton Depression Ratinq Scale was used to measure 
clinical response. There was no simple relationship between these two measures. 

Twelve of the 80 patients were studied further. Clinical response to varia- 
tions of plasma nortriptylinc levels was studied. Calculation 3f regression 
coefficients showed a positive relationship between clinical change and plas- 
ma nortriptyline levels. While this relationship differed significantly among 
patients, it was not related to age or sex. 

The twelve patients also responded to altered oral doses of nortriptyline with- 
in a few days of the alteration of plasma levels. This is in contrast to the 
10-14 day delay that is a feature of the pharmacologic response to tricyclic 
medication. The relationship appeared to be associated with the development 
of steady-state plasma levels, and indicated the need to study the value of 
rapid steady-state development in antidepressant therapy with tricyclic drugs. 
The study as a whole reemphasized the difficulty of identifying that sub- 
group of depressive patients who respond to tricyclic medication. (JAM) 

ESTIMATION OF PHARMACOKINETIC PARAMETERS OF LITHIUM FROM SALIVA AND URINE, U. 
120th; W. Prellwitz; E. Jahnchen, Clinical Pharmacology and Therapeutics v16 
n3 p490-8 (Sep 1974) 

The salivary and urinary excretion of lithium was studied in three healthy 
male subjects after oral administration of two or three different doses 
spaced 7 weeks apart. Jn all individuals the concentration of lithium in 
salivary fluid was found to be 2.2 to 3.3 times as high as the concentration 
in plasma. In each subject the sa1iva:plasma concentration ratio remained 
constant over more than a 100-fold concentration range for at least three 
months. This ratio was not markedly affected by about tenfold changes in 
saliva flow rate. 

Pharmacokinetic parameters obtained from salivary excretion data are in agree- 
ment with those obtained from plasma concentration and urinary excretion rate 
data. Renal clearance of lithium can be estimated from salivary excretion 
data. Diurnal rhythms in the urinary excretion rate of lithium were observed. 
Once the sa1iva:plasma concentration ratio is established (by taking only a 
few blood samples), the measurement of saliva concentrations should provide 
all pharmacokinetic information necessary for rational dose regimens. (JA) 



PHARl4ACOKINETICS OF T~1TO1~IIXI'NI TI1 MAN, D. C .  Hobbs; W .  M .  Welch; M .  J .  S h o r t ;  
W .  A .  Moody; C .  D. van d c t  v r l ~ l ~ , ,  ? I  l n l c a l  Pharmacology and Therapeutics v16 
n3 p t l  p 4 7 3 - 8  (Sep  1974)  

A s p e c i f i c  and s e n s l t i v ~  q n : :  chi-onl,~toqraphjC a s s a y  which i n c o r p o r a t e s  n a s s  
fragmcsntoqraptiy was devc~l r~pe t l  nnd used t o  measure c o n c e n t r a t i o n s  o f  th : .o th i -  
xene t o  l e s s  t h a n  1 riq/'ml of j ,I;t~ma i n  p s y c h o t i c  p a t i e n t s  on long- te rm t h e r a p y .  
F i f t e e n  c h r o n i c  s c h i z o p h r e n i c  p~3t.ic:nts were t r e a t e d  o r a l l y  w i t h  commcrc~ial 
t h i o t h i x e n c  c a p s u l e s  ovclr a  1Jc.riod o f  1 t o  25 mont.hs, and t h e  dose  was a d j u s -  
t e d  such  t h a t  a d e q u a t e  c c ~ n t r o l  n f  symptomatology was o b t a i n e d .  Althouyh 
t o t a l  d a i l y  d o s e s  In two qroups  of  p a t i e n t s  ranged from 15 t o  60 mg, a  f o u r -  
f o l d  d i f f e r e n c e ,  plasma druq c o n c e n t r a t i o n s  2 . 1  t o  2 . 5  h o u r s  a f t e r  d o s i n g  I n  
one g r o u p ,  and a t  peak i n  the  o t h e r  g r o u p ,  f e l l  w i t h i n  t h e  r a n g e  of  10.0 t o  
22 .5  ng/ml. T h i s  i n d i c a t e d  t h a t  d u r i n g  p r i o r  a d j u s t m e n t s  o f  dose  t o  a c h i e v e  
t h e r a p e u t i c  c o n t r o l ,  optimum plasma l e v e l s  were a l s o  b e i n g  a c h i e v e d .  The 
e f f e c t i v e  plasma l e v e l  a p p e a r s  t o  be a p p r o x i m a t e l y  t h e  same f o r  a l l  p a t . i e n t s  
d e s p i t e  t h e  w i d e l y  d i f f c r i n q  dosage n e c e s s a r y .  (HSRI) 

ABSORPTION A N D  CLEARANC!, OF SECOBARBITAL, HEPTABARBITAL, METHAQUALONE, A N D  
ETHINAMATE, J. M .  Clifford; " '"-*$ a k s o n ;  P .  E .  Wickham, C l l n i c a l  Pharmacology 
and T h e r a p e u z  v16 n2 p376-89 ( A  g 4 9 7 4 )  - 
The a b s o r p t i o n  and c l e a r a n c e  of  s t : c o b a r b i t a l ,  h e p t a b a r b i t a l ,  methaqualone,  and 
e t h i n a m a t e  were s t u d l e d  by measurements of  b lood  and plasma drug  l e v e l s  a f t e r  
s i n g l e  o r a l  dosage I n  t h e  t h e r a p e u t i c  range  t o  n o n f a s t i n g  s u b j e c t s .  Determin- 
a t i o n s  o f  blood and plasma l e v e l s  were c a r r i e d  o u t  t o  t h e  limits of  s e n l s i t i v i t y  
of  t h e  g a s - l i q u i d  chromatoqraphic  method employed i n  t h e  s t u d y .  

The mean maximum plasm? l e v e l  of e t h i n a m a t e  and methaqualone was o b s e r v e d  a f t e r  
1 and 2 h o u r s ,  r e s p e c t i v e l y .  Mean maximum blood l e v e l  of  s e c o b a r b i t a l  and 
h e p t a b a r b i t a l  was observed  a f t e r  3 and 6 h o u r s ,  r e s p e c t i v e l y .  H a l f - l i v e s  o f  
t h e  d r u g s  were r e p o r t ~ d  f o r  s e c o b a r b i t a l  ( 2 8 . 9  h o u r s ) ,  h e p t a b a r b i t a l  ( 9 . 7  
h o u r s ) ,  and e t h i n a m a t e  ( 2 . 3  h o u r s ) .  Methaqualone plasma l e v e l s  decayed i n  a  
b i p h a s i c  manner: t h e  h a l f - l i f e  of t h e  f a s t  component was c a l c u l a t e d  a s  0 . 9  
hour  and t h e  s low one a s  16 h o u r s .  Of t h e  f o u r  d r u g s ,  o n l y  e t h i n a a a t e  c o u l d  
n o t  be d e t e c t e d  i n  t h e  body 2 4  hours  a f t e r  t h e y  were a d m i n i s t e r e d .  ( J A M )  

PHARMACOKINETIC CONTROL A N D  CLINICAL INTERPRETATION OF STEADY-STATE BLOOD 
LEVELS OF D R U G S ,  G .  Levy, C l i n i c a l  Pharmacology and T h e r a p e u t i c s  v l 6  n l  p t 2  
p130-4 ( J u l  1974) 

Average s t e a d y - s t a t e  blood l e v e l s  a r e  a  f u n c t i o n  o f  t h e  d o s e ,  f r a c t i o n  of  dose  
a b s o r b e d ,  d o s i n g  interval, b i o l o g i c  h a l f - l i f e ,  and a p p a r e n t  volume of  d i s t r i -  
b u t l o n  of  d r u q s  t h a t  have a p p a r e n t l y  l i n e a r  p h a r m a c o k i n e t i c  c h a r a c t e r i s t i c s .  
The r a t e  o f  accumula t ion  of  such d r u g s ,  when administered a t  r e g u l a r  i n t e r v a l s ,  
i s  i n v e r s e l y  p r o p o r t ~ o n a l  t o  t h e  h a l f - l i f e  of  t h e i r  s l o w e s t  ( t e r m i n a l )  e l i m i n -  
a t i o n  p h a s e .  "Hidden a c c u m u l a t ~ o n "  may o c c u r  if t h e  t e r m i n a l  e l i m i n a t i ~ s n  
phase  o f  a  d rug  r e f l e c t s  t h e  c h a r a c t e r i s t i c s  of  a  r e l a t i v e l y  v e r y  s m a l l  phar -  
m a c o k i n e t i c  compartment;  t h i s  may a c c o u n t  f o r  a  g r a d u a l  i n c r e a s e  i n  t h e  i n t e n -  
s i t y  of  a  pharmacolog ic  e f f e c t  a t  a  t ime  when drug  c o n c e n t r a t i o n s  i n  plasma 
a r e  a p p a r e n t l y  a t  t h e  s t e a d y  s t a t e .  

F l u c t u a t i o n s  o f  d r u g  1.evels d u r i n g  a  d o s i n g  i n t e r v a l  a t  t h e  s t e a d y  s t a t e  due 
t o  t h e  e f f e c t s  of  a b s o r p t i o n ,  d i s t r i b u t i o n ,  and e l i m i n a t i o n  c a n  c o m p l i c a t e  
t h e  a s s e s s m e n t  and I n t e r p r e t a t i o n  o f  t h e s e  l e v e l s .  C o n t r o l  o f  s t e a d y - s t a t e  
l e v e l s  is p a r t i c u l a r l y  d i f f i c u l t  i n  t h e  c a s e  o f  d r u g s  w i t h  d i s t i n c t  n o n l i n e a r  
(Michae l l  s-ivienten) c h a r a c t ~ r i s t i c s .  A change i n  dose  ( o r  f r a c t i o n  a b s o r b e d )  
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wlll cause a more than prclportirrnal change In the steady-state drug level. 
The clinical lnterpretatlcn of steady-atate drug levels must take into consi- 
deration the passlble effects of pharmacoloqlcally active metabolites and of 
changes In drug distribution that may mod~fy the relationship between drug 
concentration In plasma and the ~ntenslty of a pharmacologic effect. (JA) 

FACTORS CAUSING INTERINDIVIDUAI, VARIATIONS OF DRUG CONCENTRATIONS IN BLOOD, 
E. S. Vesell, Clinical Pharmacology and Therapeutrcg v16 nl pt2 p135-48 
(Jul 1974) 

Multiple factors in carefully controlled studies produce individual varia- 
tions in drug blood levels. Environmental and genetically controlled 
factors to which the hepatic microsomal enzyme system is sensitive can in- 
duce such variations, as can factors which alter drug absorption, distribu- 
tion, and excretion. For several commonly used drugs, including phenylbuta- 
zone, antipyrine, ethanol., and nortriptyline, large interindividual varia- 

: tions in plasma half-lives have been shown to be controlled predominantly by 
genetic factors in man. When a variety of environmental perturbations are 
.imposed on this- genetically controlled basal drug-metabolizing capacity, 
alterations can also occur in drug absorptian, distribution and excretion. 

Co-administration of other drugs, disease states, and swiftly changing 
cardiovascular or renal status cap also alter drug blood levels. In various 
disease states, the drug receptor site may become altered so that it no 
longer responds as expected to a given drug level. Operation of several of 
these factors in severely ill patients renders interpretation of drug blood 
levels difficult . (JAM) 

APPLICATION OF RADIOIMMUNOASSAY TO PHARMACOLOGY, S. Spector, Clinical Phar- 
macology and ~heradeutics v16 nl pt2 p149-52 (Jul 1974) 

The principles underlying the radioimmunoassay are briefly described and are 
illustrated by the development of a radioimunoassay for morphine and related 
compounds. The radioimmunoassay measures the inhibition of binding of a 
labeled ligand by the antibody. The sensitivity of the system is a function 
of the avidity of the antiserum used and the specific activity of the labeled 
drug. Factors which can lead to discrepancies with the radioimmunoassay are 
noted. (HSRI ) 

DRUG LEVELS IN THE TARGET TISSUE AND EFFECT, E. J. AriEns, Elinical Pharma- 
cology and Therapeutics v16 nl pt2 p155-75 (Jul 1974). 

The dose-response relationship in drug therapy, and the dose-effect curve and 
how it is affected by many variables and differences between individuals, are 
discussed and schematized. The sequence of events is considered under three 
phases: (1) pharmaceutical (disintegration of the dosage form); (2) pharma- 
cokinetic (processes determining the drug concentration in the various com- 
partments); and (3) pharmacodynamic (interaction of the drug molecules with 
their sites of action or receptors). 

The bioactivity of the compound in relation to receptor molecules is in part 
based on the concentration in the target tissue; mass-action law may there- 
fore be expected to govern the relationship between this concentration in the 
target tissue and the effect. The role of feedback mechanisms in regulating 
the biochemical sequence of conversions is analyzed in terms of the steps 



Abst r a p t  l n d e x  

t h a t  a r e  involved  I n  a r d t ~ - l l m l t i n c l  p r o c e s s ;  t h ~  r f f c c t  of  a  particular dose  
is  modl f ied  by counte rba lan :~r lq  fredbdck m e r h a n ~ s m s ,  u n l r s s  l t  l n t e r f e r c s  
w i t h  t h e  a p p r a p r l a t e  h o m t ~ o s t ~ i t  ~ r -  rni l int~riancr  of t t  ca p l r a m e t e r  rnvolved .  

Other  f a c t o r s  whlch 1nflueri.-E t h r ~  druy c o n c c > n t r a t l o r l / r f E e c t  r e l a t l o n s h r p  a r e  
d t s c u s s e d .  Tssues n d r u g  1es1rj11, ~ n c l u d l n g  b l o a c t i v a t l o n  and b l o t o x l f l c a t i o n  
I n  t a r g e t  t l a s u e s ,  'are p r c 7 s ~ n t c ~ c j .  Herornrnendatlons c o n c e r n l n y  nletabollsm 
r e s s s t n n t  d r u g s  and r e s e a r c h  nrt-ris d r e  g l v e n .  ( J A M )  

APPLICATION OF BLOOD LEVEL DATA TO CLINICAL TRIALS, D. L. A z a r n o f f ,  C l i n i c a l  
Pharmacology and T h e r a p e u t ~ < ~ s  vlG n l  [ ~ t 2  p183-8 ( J u l  1974) 

In  t h e  evaluation of d r u q s ,  e s p r 3 c l a l l y  i r i  t h e  e a r l y  p h a s e s ,  l n t e r p a t l e n t  
v a r r a t s o n  I n  responge t o  a  f l x r t i  dose m'ry qJve  m l s l e a d l n g  r e s u l t s  concern-ng 
bo th  e f f l c a c y  and t o x l c ~ t y .  l i n l r ~ c , s  blood l e v e l  d e t c r r n l n n t l o n s  a r e  made 
d u r l n g  t h e  c l l n i c a l  t r ~ a l ,  dn c f f c c t l v c  t l r u g  cou ld  unnecessarily be l o s t  o r  
discarded. r a c t o r s  w h ~ c h  can  c . o n t r l h u t c  t o  a l ack  of  correlation between 
t h e  a d m l n l s t e r e d  dose  o f  d r u y  a n d  i t +  e f f e c t  a r e  ~ d e n t l f l e d  and discussed. 
Measurement of p l a s n ~ a  c o n c e n t r ~ ~ t l o n s  of clrugs d u r l n g  c l l n l c a l  i n v e s t l g a t l o n s ,  
w h l l e  n o t  an ~ n f a l l l b l e  s l d ,  car1 be u r c i i ~ l  when a p p l l e d  under  p r o p e r  crrcum- 
s t a n c e s .  ( J A M )  

PROFICIENCY TESTING IN FOREIJSIC D R U G  CIICYISTKY, H .  S .  Frank ,  p r e s e n t e d  a t  
t h e  7 t h  International Meer lny  o f  I ' n r e ~ =  c q c ~ e n c e s ,  Z u r l c h ,  Switzerland 
(8-12 Sep 19751 

I t  i s  t h e  r e s p o n s i b i l i t y  of  t h c  ' o r r ~ i s i i .  scientist t o  e n s u r e  t h e  a c c u r a c y  of  
i n f o r m a t i o n  prov ided  a  c o u r t  o r  law e n C o r c c r e n t  i n v e s t i g a t o r  r e g a r d i n g  t h e  
compos i t ion  of d rug  e v i d e n c e .  l'hr! f o r c ' n s i c  s c i e n c e  program o f  t h e  Drug 
Enforcement A d m i n i s t r a t i o n  undertook a  program t o  a s s e s s  t h e  a c c u r a c y  of  
i n f o r m a t i o n  g e n e r a t e d  by i t s  f l c l d  l a b o r a t o r i e s ,  and t o  d e t e r m i n e  whether  
s i g n i f i c a n t  d i f f e r e n c e s  e x i s t e d  between t h e  l a b o r a t o r i e s  o r  between t h e  
methods employed. 

I n  each of s i x  l a b o r a t o r i e s ,  d u p l ~ c a t c  a n a l y s e s  o f  a  s u p p l i e d  sample were 
made by t h r e e  a n a l y s t s ,  each us ing  t h r e e  d i f f e r e n t ,  s p e c i f i e d  methods. 
R e s u l t s  were ana lyzed  w i t h  r e g a r d  t o  a  s e t  of  d e f i n e d  p a r a m e t e r s :  c o n s i s -  
t e n c y ,  a c c u r a c y ,  b i a s ,  and v a r i a h ~ l i t y .  A new mode of  p r e s e n t a t i o n  was 
deve loped  f o r  t h e  r e s u l t s .  

The r e s u l t s  were bo th  t a b u l a t e d  dntl graphically p r e s e n t e d  f o r  each  l a b o r a t ' 3 r y  
and method. I t  was concluded t h a t  no s i g n i f i c a n t  problems e x i s t e d  w i t h  
e i t h e r  t h e  l a b o r a t o r i e s  o r  t h e  met-hods, and t h a t  t h e  proficiency t e s t i n g  
program was s u c c e s s f u l  i n  meet ing t h e  aims o f  t h e  Drug Enforcement Adminis- 
t r a t i o n  and t h e  needs  of t h e  f o r e n s i c  s c i e n t i s t s .  (HSRI)  

F o r e n s i c  S c i e n c e s  Division, O f f i c e  of  S c i e n c e  and Technology,  Drug E n f o r c e -  
ment Admin., Washington, D .  C .  20537. 

MASS SPECTROMETRY, A .  L .  Burl inqame;  B .  J .  Kimble; P .  J .  D e r r i c k ,  A n a l y t i c a i  
Chemis t ry  v48 n5 p368R-403R (Apr 1976) 

The w i d e l y  d i v e r g e n t  and i n c r e a s i n g l y  he te rogeneous  f i e l d  o f  mass s p e c t r o m e t r y  
i s  rev iewed.  The i n i t i a l  s e c t i o n s  cover  i n s t r u m e n t s ,  t e c h n i q u e s ,  and com- 
p u t e r s .  The a u t h o r s  emphasize o r g a n i c  c h e m i s t r y  i n  t h e i r  t r e a t m e n t  o f  
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developments in ion chemistry, and biomedical and environmental studies in 
the discussion of analytical applications. The review covers the literature 
from the cutoff of a previous review to the end of 1975. (HSRI) 

GAS CHROMATOGRAPHY, S. P. Cram; R. S. Juvct, Jr., Analytical Chemistry v48 
n5 p411R-42R (Apr 1976) 

This review, as one of a series, surveys developments in the field of gas 
chromatography, and covers thc years 1974-75. Books and reviews related to 
the area are cited. Columns and detectors are extensively treated. Qualita- 
tive and quantitative analyses using gas chromatography and gas chromato- 
graphy in conjunction with ancillary techniques such as mass spectrometry and 
infrared detectors are reported. Developments in general.methodology related 
to gas chromatography are also covered. (HSRI) 

STATISTICAL AND MATflEMATICAL METHODS IN ANALYTICAL CHEMISTRY, P. S. Shoenfeld; 
J. R. DeVoe, Analytical Chernist_yy v48 n5 p403R-llR (Apr 1976) 

This review focuses on those subjects which have experienced a considerable 
increase in activity since the last review in the series (1972), and covers 
the period October 1371 to January 1976. A computer-based literature search 
was used, and the key words employed were qlven. Only those applications 
which have a direct and demonstrated application to analytical chemistry are 
presented. Active areas reviewed include spectral resolution, chracteriza- 
tion and evaluation of the measurement process, optimization techniques, 
pattern recognition, and digital siqnal processing. 

In their final comments, the authors emphasize the importance of the cor- 
rectness of the result as opposed to the acknowledqed emphasis on the repro- 
ducibility of measurement and signal Interpretation in real world terms. 
Techniques for numerical and statistical analysis of the data should be 
supplanted with careful studies of systematic errors in analysis, according 
to the authors. (HSRI) 

ION EXCHANGE AND LIQUID COLUMN CHROMATOGRAPHY, H. F. Walton, &alytlcal 
C&mGtz v48 n5 p52R-66R (Apr 1976) 

Aspects of ion exchange and liquid column chromatography are reviewed. This 
report updates an earlier review and covers the literature on a selected 
basis through December 1975. Chromatographic absorbents, the properties 
of resins, and the nonchromatoqraphic uses of resins and absorbents are 
covered. Column techniques and studies of column behavior are surveyed. 
Applications are presented, and two tables are included which summarize 
reports concerning inorganic ions and compounds, including bio-organic and 
drug substances, respectively. ( H S R I )  

ULTRAVIOLET SPECTROMETRY, R .  Hummel; D. Kaufman, Analytical Chemistry v48 
n5 p268R-73R (Apr 1976) 

This review, an update of a previous review by the authors, covers the period 
from December 1973 to November 1975. Sections of the review covering differ- 
ent aspects of ultraviolet spectrometry include instrumentation, spectral 
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s t u d i t - * s ,  s o l v e n t  and pi{ c3f I r r : t s ,  s t  r u c t u r c  e l u c ~ d r l t  ion,  and t h e o r y  and 
c a l c t i l a t i n n .  Applicat i o r ~ s  i n  ttlc a r eas  o f  ino rqa t i  i c ,  o r g a n i c ,  b i o l o g i c a l ,  
and p h a r m a c c u t i c a l  a n a l y s  i t  arc. s \ ~ r v ~ y e t i .  OlSRT) 

SEPARATION A N D  (JIIANTITATIVI DI  'I I R M I N i I l ' t O N  OL' 'I 'RI('Y('LTC AN? IDJ,PHI:SSANT5 BY 
HIGH-PERFOHMANCr' TfQI11D CHI~OMATClr;RAl~IIY, 1 .  I).  Watson; M .  J .  S t e w a r t ,  LlournaL 
of  Chromatoyraphh v l l O  n2 1,389-92 ( 1 6  J u l  1 9 7 5 )  --- 
Aqueous so lu t ior is  c o n t a l r i l n y  dl f fc : r i in t  p r o p o r t i o n s  o f  a m i t r i p t y l i n e ,  n o r -  
t r i p t y l i n e ,  and p r o t r ~ p t y l : . n c  i n  t h a  r a n g c  o f  20-200 ng/ml were  made b a s i c  
and e x t r a c t e d  t w i c e  w i t h  2 .  5 vo1umc:s o f  l l g h t  p e t r o l e u m .  Poo led  e x t r a c t s  
were  f i l t e r e d  and evapora t t , c? ;  r c . s i d u e s  were  d i s s o l v e d  i n  100 mcl a l i q u o t 3  o f  
me thano l  and a p p l  ~ e t i  t o  t h e  col r in~n.  The l i q u i d  ch romatograph  was f i t t e d  
w i t h  an  u l t r n v l o l e t  d e t e c t o r ,  a n d  ammonia-methanol ,  u sed  a s  t h e  e l u t l n g  
s o l v e n t ,  r e s u l t e d  i n  no peak t a i l i n g .   he method d e s c r i b e d  combines  t h e  
a d v a n t a g e s  o f  s e n s i t i v i t y  ( 2 0  ng/ml o f  a q u e o u s  s o l u t i o n )  and s i n ~ p l e  work-up 
w i t h  c o m p l e t e  r e s o l u t i o n  o f  t.hc t h r e e  t r i c y c l i c  a n t ~ d e p r e s s a n t s .  (HSRI) 

A SIMPLE METHOD FOR DETERMLNIN:; i ) l i i ~ @ ~  A N D  ITS NAJOR METABO1,ITES I N  BIO- 
LOGICAL FLUIDS: APIILICAT'ION IN IITOAVAILABTLIllY ST'LDII.:S, E .  A r n o l d ,  Acts 
p h a r m a c n l o g l a  c t  :ox&ql;~g.ia v . l h  n4 ;1335-52 (Apr 1975 1 

A g a s  chrornatograph1~-clrctron c r l i ) t u r r  d e t e c t i o n  mrthod was d e s c r ~ b e c l  f o r  t h e  
d e t e r m l n a t l o n  of d l azepam and  i t s  ma jo r  r n e t a b o l l t e c  i n  b l o o d ,  u r l n e ,  and  
musc le  homogr?nate.  A berizenc r r t r ~ 3 c . t  L S  e v a p o r a t c d  t o  d r y n e s s  and r e c o n s t l -  
t u t e d  w i t h  an  i n t e r n a l  s t d r t d n r d .  Human b l n a v a l l a b l l l t y  s t u d l e s  following 
s l n g l e  d o s e s  (10 mg) of d ~ i l ~ r ~ ~ ~ t l r n  ~n t h e  form o f  t a b l e t s  and s u p p o s l t o r l e s  
were pe r fo rmed  u s l n q  a cross-o11cr -1cslgn rn a f o u r  week experiment. R a t s  
were  u s e d  t o  s t u d y  t h e  absor1,tlon o f  ~ n j r c t l o r ,  f l u l d q .  

The s e n s l t l v l t y  o f  thc  mcthnd b a s  5 nq d l azcpam p e r  m l  o f  s e rum.  The 
a c c u r a c y  of  t + e  a n i l l y s l s  1.; i ~ m l t r > d  by t h ~  ? o n - l ~ n e a r  r e s p o n s e  o f  t h e  d e -  
t e c t o r .  Both brclnds o f  t a b l r l t s  rc , u l t c d  I n  s l m l l a r  serum l e v e l s  (300-400 
n g / m l ) .  Max~mum serum c o ? c r n t r ~ t l o n q  d l f f e r e d  w h e n  two b r a n d s  o f  s u p p o s l -  
t o r i e s  were  t e s t e d ,  b u t  t h e  serum concentrations o b t a l n e d  (100-200 ng/ml)  
a f t e r  t h r e e  h o u r s  d l d  n o t  d l i f c r .  

The b i o l o g i c a l  h a l f - l r f c  o f  d i azepam i n  t h e  e l i m i n a t i o n  p h a s e  was c a l c u l a t e d  
t o  bc a b o u t  50 h o u r s .  N-tiesmet;tyldiazepam, a  p r i n c i p a l  metabolite, t e n d e d  
t o  a c c u m u l a t e  d u r i n q  t h e  a d r n i n i s t r a t l o n  o f  10 rng d iazepam e v e n  w i t h  week ly  
i n t e r v a l s  o f  d r u q  a d m l n l s t r a t i o n .  Three -day  u r i n e  s a m p l e s  f rom f o u r  s u b j e c t s  
g i v e n  two 10  nig t a b ; o t s  7 d a y s  a p a r t ,  e x h i b i t e d  a  u n i f o r m  e x c r e t i o n  p a t t e r n :  
s m a l l  q u a n t i t i e s  of  f r e e  dlazeparn ( l e s s  t h a n  0 . 5 %  o f  d o s e )  and cons ide rab1 .e  
y u a n t i t i e s  of c o n j u g a t e d  oxazepam,  N-desmethy ld iazepam,  and  hydroxyd iazepam 
( a b o u t  20% o f  d o s e ) .  (HSRI) 

METHODS OF IDENTIFICATION A Y i i  C(?YI-IRMATION OF ABUSIVE DRUGS I N  HU?IAN URINE, 
D .  L .  R o e r l g ;  D .  1,ewand; M .  M u e l l e r :  R .  I .  f i .  Wang, J o u r n a l  o f  Chromatography 
v l l O  n2 p 3 4 9 - 5 9  ( 1 6  J u l  1 9 7 5 )  

A t h i n - l a y e r  ch romatography  (TLC) p r o c e d u r e  u s i n g  t h e  n o n - i o n i c  r e s i n  
A m b e r l i t e  XAD-2 t o  a b s o r b  w a t e r  s o l u b l e  o r g a n i c  m o l e c u l e s  f rom u r i n e  i s  
d e s c r i b e d .  The t e c h n i q u e  can  be  used a s  t h e  i n i t i a l  d r u g  d e t e c t i o n  method 
f o r  u r i n e  s u r v e i l l a n c e  i n  a  d r u g  a b u s e  t r e a t m e n t  proqram.  Whi l e  t h e  TLC 
method i s  s u f f i c i e n t l y  s e n s i t i v e  ( m o r p h i n e ,  0 .2  mcg/ml: me thadone ,  0 . 5  mcg/rnl; 
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barbiturates, between 0.5 and 1.0 mcg/ml; 0.5 mcg/ml, amphetamine), it is 
prone to false positive results. 

Radioimmuno+ssay (RIA) is used to confirm all positive an? questionable 
positive results for morphine observed with TLC; in addition, RIAs for 
barbiturates and amphetaminas are bcinq evaluated for possible inclusion in 
the screening ayateni. Gas-liquid chromatography ( G I , C )  is used as a confir- 
matory method for other drugs, as it is more sensitive, has greater separa- 
tion ability, and is less prone to false posj.tives. The increased time for 
analysis and its greater cost have mode GLC less attractive than TLC as a 
primary method for urine surveillance. As two confirmation methods, GLC 
can detect a wider range of drugs, while RIA is faster and less expensive. 
The combined methadolocjies result Ln a urine surveillance procedure that is 
versatile, sensitive and hi8;hly reliable. (HSRI) 

1975 Zlrefs 
UM-76-M0192 

DETECTION OF AMPHETAMINE AND METHAMPHETAMINE-TYPE MATERIALS IN PHARMACEUTICAL 
AND BIOLOGICAL FLUIDS BY FLUOROMETRIC LABEIJNG, T. J. Hopen; R. C. Briner; 
H. G. Sadler; R. L. Smith, Journal of Forensic Sciences v21 n4 p842-50 
(Oct 1976) 

This report outlines a procedure by which amphetamine- and methamphetamine- 
like compounds can be detected in drug preparations and in human urine (sen- 
sitivity of 0.1 mcg/ml). Fluorescent derivatives of the compounds are syn- 
thesized using NBD-C1 (7-chloro-4-nitrobenzo-2-oxo-1,3-diazole) and are 
separated by thin-layer chromatography (TLC) using two solvent systems. 
Urine is made basic (pH 7 to 8) with sodium bicarbonate, if necessary, and 
0.4 M NBD-C1 in dioxane is added. After sufficient reaction time, the solu- 
tion is extracted twice with choloroform: the extracts are dried and 
evaporated. The residue is reconstituted in dichloroethane, and the fraction 
1s passed through an activated ~ l u o r i s i l ~  column. Eluates are dried, recon- 
stituted in a smaller volumn of dichloroethane, and spotted on TLC plates. 
Following two solvent system development, the plates are viewed with an 
ultraviolet lamp. 

Interfering substances have not been found as long as both solvent systems 
are used. The procedure can be used for general screening of suspected 
amphetamine-type preparations. ( H S R I )  

IDENT'IFICATION OF DRUGS AND OTHER TOXIC COMPOUN3S FROM THEIR ULTRAVIOLET 
SPECTRA. PART 3: U1,TRAVIOLET ABSORPTION PROPERTIES OF 22 STRUCTURAL GROUPS, 
T. J. Siek: R. J. Osiewicz; R. J. Bath, Journal of Forensic Sciences v21 
n3 p525-51 (Jul 1976) 

The ultraviolet absorption spectra of 22 different chemical (structural) 
groups of drugs and toxic compounds were studied. This paper completes a 
three-part series in which more than 500 individual compounds have been 
grouped according to structure as ~t pertains to characteristics of the 
ultraviolet absorption scan. Each qroup has a typical absorption profile 
with respect to the number of bands between 200 and 340 nm, the intensity 
of the band(s), and the changes in absorption pattern with solvent and pH 
changes. 

Phenothiazines, xanthines, coumarins, quinolines, naphthalene derivatives, 
0-alkyl benzene derivatives, opiates, ergot alkaloids, benzodiazepines, and 
various heterocyclic compounds are among the groups of compounds covered in 
this paper. In addition, an appendix is included which presents a summary 
of the ultraviolet absorption characteristics of compounds in the different 
structural groups. (ASM) 



TltI :  IUFIJTTE'ICATION OF rJ0 I N A Z O 1 , l  KONI : ! ;  O N  'l'lil;: I LI,  ICTT M A R K l ; ' r ,  P .  Daenens ; M 
Van Rovr,n, . J o i ~ r n a l  - . - . . .. . ..- - ~ ~ f - - F c > r r , n : ;  I!. S 1 . 1  r:ncc'r; . . v21 n  l pr]',Z-0 1 ( J u l  1976) 

T h i s  paper  r l e s c r i b e s  tl~c! i ~ r i ~ ~ i y t  ~ c a l  tlciLa f o r  t h c  i ~ l e n t . i f l c i l t i o n  of t h r c c  
c.ommrrcl.ll1.y ,3v,-l i.laLl<i t~yllnol 1 r.; o f  t h e  c l u ~ t ~ , l z c ~ l i n t ~ n e  w r i e s  ( m e t h i ~ c ~ u a l o n c ~ ,  
~r~t:cloc[ualone, and rl i t : r o m e t h a ~ ] ~ ~ ; i l c ~ n ~ ? )  h y  thv i t .  u l  t~ < l v ~ o l c t  ( I J V )  , i n f r a r e d  ( T I I )  , 
n u c l c d r  mdgnet i:.  resorianc3c, ( N M R )  , ,ind mdss s p e c t r a .  T h i n - l a y e r  ( T J , C )  ,?nd 
rjas-lic.111j cl (GLC) c h r o m a t n ~ l r . i p h ~ ( ,  rid t.n arc> a1 s o  pr13srn ted .  

Followlriq c ~ t r ~ t c t l o n  w i t h  c h l o r r ) f o r ~ i ~  from a l k a l ~ n c  medlun, i d e n t i f l c a t l o n  a f  
t h e  d l  f  Feren t  r l u l  nazo l l n o r ~ c  con~po~lrrtls ccln b e s t  bc done by comblned g a s  
r,hromritorlraphy-mass spectromr.t ry  ((,C-Mt,) . Whl l~ IJV d a t a  o n l y  shows t h e  
p r e s e n c e  of thrr qu lnar r i l  Lrlorlr n i i c lcv~s ,  I R  spec-tra  p r o v l d e  sufficient d e t a l l s  
f o r  l n d r v ~ t i u a l  r d e n t l  f  i c a t  lor) tlc st) I i (7 t h e  g r e a t  s l n ~ l l a r l t y  of  t h e  s p e c t r a .  
r ,C  and TIC, w h ~ c h  rnaki~ p r o b a b l c  ~ d r  ' i t ]  1 ~ c d t i o n s ,  have p o t e n t l a ]  f o r  l s o l a t l o n  
a n d  p u r i f l c a t ~ o n  1 ) r l o r  t o  f u r t l l c r  , l l i a l y s i r .  N M R  s p e c t r a  a l l o w  q u l c k  ~ d e n t l -  
f l c a t l o n  prov1dr.d t h e r e  1.; suf f l c . i rn t  pure  p r o d u c t  available f o r  t h e  d e t e r -  
m ~ n a t l o n  (15 rnq). ( I I S P I )  

I (jEtJTII'I~ATION OF DRIJGS AN[: 'l'1il:I R l )T :RIVATIVI :S ,  I ) .  R .  Wi lk inson;  F. P a v l l -  
kowski;  1 ' .  J e n s o n ,  Jou_r_n?>_!_of Por!:nsic S c i e n c e  v21 n3 ~ 5 6 4 - 7 4  ( J u l  1976) 

Thrs  pappr  r e r l r e s e n t s  h r l e f  rcvl.ow o f  t r a d i t i o n a l  p r o c e d u r e s  f a r  t h e  
. a r . a l y s ~ s  of c:or1flscatctf druids ; I I I ~  t h e  a p p l i c a t i o n  of t h e s e  p r o c e d u r e s  t o  tP.e 
1,roducti. formed a t  t e r  r e d u c t  i v c ~  l rar~lrlcnt.:~ t i o r ,  arid t i a l o c a r h o n - a c e t y l a t i o n  o f  
t t ~ e  d r u q s .  The rJur[ir3sc: of t h j  s i : i v r , s t j q a t i o n  was t o  p r e p a r c  r e f e r e n c e  
s l ~ c c t r a  ( u l t r a v i o l c ! t  spcc t rosco l ry  ( I I V I ,  ~ n f r a r e d  s p e c t r o s c o p y  (IR) and t o  
r h a r a c t e r : ~ , ?  the, cjas chroma t o ~ j r , ~ [ : I r  i c  (GC) b e h a v i o r  o f  t h e  conpounds;  t o  
d e v e l o p  dr l~r l  d c ~ r l v a t l z a t i o n  I,r(jc.crillrcs; t o  d e t e r m i n e  minimum p i l l  q u a n t i t i e s  
n e c e s s a  ry f o r  the1.r rornplcte  ; ~ n a  I yii i s ;  , in t i  t.o d e v e l o p  p r o p o s a l s  f o r  t h e  
d c ! r i v a t ~ i . a t l o r ~  r ~ f  o t h c r  d r ~ i q s  f ~ r .  ,1!1,11yr;is.  

r:onf I s c a t e d  p ~  l l s ,  a1 r c i ~ d y  tc!n t,it I 9vc.l y i d c n t  i f1r.d by some p r e v i o u s  procedure  
a s  meper lc l j r !~  ? r  p r o p ~ x y p h f . n e ,  wr'rc, ,an<~ly;. .cd b y  usc '  <)I '  U V ,  TR, and G C .  The 
same d r u y s  w?r? confirmed by ,lrl , l l . jz~ric] tho a l c o h o l s  o b t a i n e d  a f t e r  r e d u c t i v e  
fragmentat- ion w~ t h  1 1  t h i u n ~  . ~ l u v l n i ~ r r ~  i~yrlroxi t lc~ ;IS w c ' l  1 a s  t h c l r  d e r i v a t i v e s  
fnrmed by r e a c t  ivn w i t h  t r i ~ ' h l r i r f ~ a i . c > l : j c  , ~ n d  1 1 c n t a f 1 u o r o ~ ) r o p r i o n i c  a n h y d r i d e s .  
No proc! .~lurcs  wcrc : ; [ ~ c c  I f I c a l l  y I n c .  li~iiot? t o  rrmovc f i l l e r  m a t e r i a l ,  nor  were 
r n ~ c r n t e c i . ~ n ~ r ; u e s  dcvelopcd f o r  t h c  n r ~ a l y s i s  o f  small  ,Imnunts o f  material. The 
proccclurc ~ C ! S C ~ I  bed may h(: perforric3tl I > , I S  i I y w l t h  ap / j rox in ia te ly  f i v c  c o n f i s -  
a t  1 .  ( A S M I  

ANTEMORTEM CONVERSION OF CODEINE T O  MORPiiINE I N  M A N ,  G .  R .  Nakamura; E .  C .  
Gr iesemer :  '7. T .  Noguchi, , Journa l  of  F o r e n s i c  Sclen= v21  n3 p518-24 -- - - - - 
( .Jul  1976)  

r o r t y - f r v e  drug  o v e r d o s e  c a s e s  r n v o l v l n y  c o d e l n e  were ~ n v e s t l q a t e d .  Concen- 
t r a t l o n s  o f  coderne  and  rnorph~ne  were determined l n  b l o o d ,  b l l e ,  l i v e r ,  kid- 
ney,  and u r l n e .  R a t i o s  qf  c o d e ~ n e  t o  morphine were compared f o r  each o f  
t h e s e  spcclrnenr, and nv idcnce  was dcve lopcd  t h a t  c o d e l n e  was metabolized 
partially l n t o  n ~ o r . ) h i l t -  i n  t h e  antcmortcm s t a g e .  

Morphlnc c o n c e n t r a t r o n  was l c s s  t h a n  t h a t  of c o d e l n c  In  b l o o d ,  l l v e r ,  k l d n e y ,  
and * l r l n e .  However, lc a r i ~ ~ l y s c s  showed t h a t  t h e  amount o f  morphlne exceeded 
t h d t  of C O ~ E L ~ C ' ,  su( j~jr ' s t i r i ( j  a  more a c t l v c  d e m e t h y l a t i o n  a c t i v i t y  I n  t h e  
h e p a t l c  system than  In thrl blood and o t h e r  t l s s u e s  s t u d l e d .  C o n t r o l l e d  



Fort-r is  i I; Lox i cc111jcl i 1 .~1 I (111 1 I ' / ' : I , $ ,  I ~ : ~ ~ J I - ( .  i l 1 Y dr i l i j  , ~ I I , ?  l y s e s ,  r c c l u l r i n g  r a p i d  
procr : t lu rc , s ,  1 1 1  t.r;~r;(>rl:;i I i v i  t y ,  rjlli11 i t I \7t! s l ) c x c i f  ~ c i  t y ,  iiriti p u r i t y  o f  s e p a r a -  
t i o n  (:;In b o  ;~c:h~c:vr~ci  t ~ y  i n t ! . ~ r , ~ l  [ l a : :  c - h r r ~ ~ ~ i a t o r ~ r a ~ > t ~ - m a s s  s p c c t r o m e t e r -  
c o m p l ~ t o r  (CC-M: ; - ( ' oM)  :;y:;t."nis. 'I'lic! , l ! lvc3~it  ot' r e l a t i v e 1 . y  l o w - c o s t ,  p r o d u c t i o n -  
mndcl  r jas  c t i r c ~ n r , ~ t c ~ r ~ r ~ ~ ~ ~ h - r r i , ~ s : ;  spc~c:t.rornc'Lrrs (GC-+IS) f o l l o w e d  t h e  i n t r o d u c t i o n  

t h c  r ~ r i ~ c l  1r:,11 I ~ L I ~ I ~ I ~ I ~ ; ) ( I I I ~  111;iss f i 1 t ( - r  a n d  t h e  21 1 - c j l a s s  j e t  s e p a r a t o r .  
T h u s ,  final , I I I ~ I  :;[,oL:I f I c i (!(>lit I l i c < i  t i ( in  of unknown c o m p o u n d s  u t l l i z e s  t h e  
e x t r ; l c t > o n  cinri ,i;i:i i : I i roni;~l .oclr ;~phi( .  c : h a r , ~ c : t e r i s t i c s  of t h e  compound i n  c o n -  
j i ~ r r c C l o n  w l  1 1 1  1 1  :; ~ i r ~ i f j u c .  rno1cc:uldr f r ; lq rncnt .a t ion  p a t t c r n .  

l'l-~r. rlc~(1 i ~ ; i t r , ' l  c : o i n l ) u t ~ ~ r  o r  l ~ r t r r - i ~ c : t  lvr' c i a t ; ~  sys t i .m g r e a t 1  y e x t e n d s  t h c  (;C-MS 
I 1 I I f I I i r 1 1 1 y  ('(:*1i1111 c!l--mdn~cjeil t l a t a  c o l l e c t i o n  W I  t h  com- 
p u t  13-ASS I ,,t.r'il c 1 , 1 t . , 1  m;in i p u l a t  loll ;111 :1  I n t c r i ~ r c t ; ~ t  Ion  1s c~ljnrplcment.ed b y  
r , s t , ak~l  I shr-11 rli;l:;r; : ; l11 ,1 : t r ,11  I I i ~ r ~ l r ' ~  t.s I r r  (11-r1.i c;l tcicl o r  1 I l n v - s h a r c  c o m p u t e r s .  
'I'}IP I l r > x i t ) ~  1 l t  y of fX:-MS-(:OM I J ~ J ( ~ ~ ~ I ~  I O ~ I  i  !; J 1  I I ~ s L r ~ i t  1)y (11 s c ~ ~ s s i o r ~ s  o f  
mu1 t-i r ) l r T  lor1 , lc . tcc, l  I O I I - I ~ , ~ ; ~ ! ;  f ' r , ~ ~ i n ~ ( ~ ~ ! t  c ~ r j r i ~ ~ ; t i y ,  ;11L(\l nit c ,  Inir't ho t l s  o f  iori i  zinc7 
r ~ ~ r i l ) r , n r ~ r l s  I 11 t I - I ~ .  nl;)!;:; s [~c , ! . t  ronicXl l ' r  !;(jilrrc>, ;1nt1 c ju t l~ i t  i L C !  L I v c  i ~ n a l y s i s  w i t h  
; - - I .  I ) r . ' ! : l r  I t ! ,  it.?; : ~ I ~ I ' I T ~ I  11[j1.( '  11i1jIi ~ o s t ,  t h  I C; ~ ~ o w l ~ r f u l  a n a l y t i c a l  t o o l  1s 
/ : r~ : ; t - ( , f  f(zct i , ~ f ,  w t l ( ~ r 1  i  I :: t 1 1 1 , i  I I t.1, I f s  I I , ~ k ) i  I I I 11, <ln(I  o ] x ~ i - i i t : i o n a ~ l  a!;pclc:ts ~ i r p  

I 1 r .  ( l I ! ; l{ l )  

i ' l . 4 -  7 I - M O  i O R  

/\ ,I,,!; q h r , ) ~ ? ~ , ~  t r ) t ; r , ~ l , t ~ ~ f ,  L , , y ; t  ( ' 1 1 ,  I I I C < J ~  ] !o r<i t  i IIC! l i ! ~ t . h ~ ~ ~ I ~ ~ l ~ ~ ~ ~  I C!CI 1 c 1 c ~ v ~ 3 n c ! ~ ~ s  w a s  u s e d  
t . . I  I I I I I I I I I  1 ;  is 1 r 1 r  ' I 'he 1: l iprovement.s  d i s -  
(:I~ss,:~: :drlrr: , .~rnl l l r ,  t r r . , ~ t . r ~ ~ i ' l n t  , : ; ( I I V , , I I I  - f t - ( ' c  i n  lc'crt i o n ,  t i l l ?  use o f  an  a d d l t i v e  
t.1, tht. r : a r r ~ ~ r  I J J S  t o  rr,rlucc: I J C - ~ I I :  t . L ~ i L i l ~ l ~ ,  t h c  use, o1 d u a l  c o l u m n s  a n d  s a m p l e  
~ ; p ] i t ! . i r l , l  f o r  [ ' f ~ : " t . ~ ~ ! ,  ~ ( l c ~ r ~ l : i i ~ ~ r ~ ~ i t - l o ~ ~ ,  ,~r:d a u t o ~ n d t i c  d a t a  r e d u c t i o n  b y  a g a s  
r:hror,,,l t . r > ~ l r ~ ~ ~ ~ t ~ , y  I('(:) cIciLri r i y s t  c 3 m .  

,1'}1r: ~ , ~ O C : I - I ~ ; I I . ~ ~  w a i ;  I (,st c7rI f r t r  .J r1111,,!1c~r o f  c i r u q s ,  i n c l  ud iny .  h a r b i t u r ( i t e s ,  
rnc . t t~ . j r~r . / l r ) : i ,  ( 1 1  ~ ~ t . ( t . h i ~ r i ~ d c x ,  ! ~ ~ c l r r r ~ k , ; ~ i ~ l , i t c . ,  , impl ie tan~i  n c  arid r n e t h a m p h e t a ~ n i n c ,  
cod<: i rlr:, r :o r i~  i nc ,  rnc t t~~ldonc . ,  oln; l i . inix,  c l o r p r o m a z l n c ,  a n d  m o r p h i n e .  GC 
c h a r a c t e r  I s t  l c s  of t h c s r :   rid 0 1  i-ic,r d r u i j s  wt:re r e p o r t e d  f o r  t h e  s y s t e m .  
i,p[,l I 1:at.iont; ~ n  drucl  < i n a l  y:; I s wcirc ~! ros 'n tcc l  a n d  e x a m p l e s  o f  t y p i c a l  GC 
c:hrr,rnatocjr;~ins ;~rlcI c:orn[,uter I J r  i ~ i I . - o ~ i t  s wcrc' q i  v c n .  ( I I S R I )  

. ! / I !  I O I I I  ' 1 ' :  I l I ~ ~ ' I ' R I R I J r J ? 1 O N  OI' DRUGS A N D  TRACERS, G .  L .  
A t k l n , , ,  I . ; i r r ~ u l . ~ t l o n  v / 7  r14 1,177-80 (0c:t 1 9 7 6 )  . - - .- - - . - - . -. 

Cornp~lt .cr  s im111,l t  i o n  of' t . r<~r :c r  a l ~ d  d r u q  k i n c t i c s  h a s  b e e n  v a l u a b l e  i n  t h c  
a r e a s  o f  tc:sti ncl t ~ t i s i  r rnoclcl l i n q  a s s u m p t i o n s ,  c h c c k i n q  t h e o r e t i c a l  w o r k ,  
m o d e l  v a l i d a t ~ o n  a n d  i ~ p p l i c i ~ t i o n ,  a n d  d e s i g n i n g  and  a n a l y z i n q  e x p e r i m e n t s .  
I n  r n o d c l l i n g ,  s i m p l i f y i r ~ c j  r:onceptr; suc.h a s  c o m p a r t l n c n t  h o m o g e n e i t y  a n d  l i n e a r  
k i n c t ~ c s  m u s t  Lo trtst.c>tl, F o r  c x a r n p l c ,  t h e r e  i s  n o  t h e o r e t i c a l  r e a s o n  why 
k l n c t  ir:s s h o u l d  bc 1 i n c ~ a r ;  indcc,ti,  c , x a m p l e s  of n o n - l i n e a r  r e l a t i o n s h i o s  b e -  



twcen concc?ntration ant1 rc~tc, h;lvc> bc~c,ri rcpor:tt~{l. Otht '~.  uses o f  cc~lllpt~t 1.r 
s imula t ion include predict i nq upt11n;t 1 tiosinq us.tnq known minimum <inti I I I ; ~ X I  n i ~ ~ t n  

e f f e c t i v e  drug concerl trf i t ;  on,q i inti t l ~ r  invest  i t rn t  i o t i  0 I  n i t ~ ~ i c - i . i  c , ~  l 1111~t.llclci:: {(>I. 
the a n a l y s i s  o f  exl~f,r-imr'nt 3 .  

Good rlata 1s pssenf i , j l  To1 t hc :;~.~ccr!r,sful model 1 l r i c j  1 1 f  t r a c e r  atill drily 
k i n e t  i r s  rxpel-i nie~lt!;. 17rcrhl(~m:; t n r l  ildr l i m i  t s  o r ]  the! number of !;ornplrn 
w h ~ c h  can b r .  obtalnrd i ror11 onr :;111)jcc.t ~ n d  t.hr1 I ,lc.k o f  data  p l - ec i s io~ i .  O f t  c.11, 

d a t a  J s  I nadtsquate f o r  r l  I s l  i l I r ] l J l  r;h i riq Ix?twf.t.n s o v c ! r a l  s i m i l a r  models.  
Simulation I S  considerrcl cornl>lc~~ilc,ritar.y t o  cx[Jc,r inicntal work, and i t s  con- 
t I nucd appl i r : a t  ion f o r  t h r ,  form111 atiorl and intc. ' r l>ratation of experimcnts a s  
w c > L l  0 s  t he  clc~vcln~~mr~nt of rnorr, c~ornl~lrx rl~odels can be expected.  (HSRI) 




