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on t h e  1st d a y  in t he  r e m n a n t  of t h e  a m p u t a t e d  l iver ,  
were t r an s f e r r ed  i n t a c t  to,  a n d  d iv ided  over,  t he  d a u g h t e r  
cells of t he  m u l t i p l y i n g  hepa t ocy t e s .  FOUTS e t  al.7 re- 
p o r t e d  equa l  ac t iv i t i e s  of side cha in  o x i d a t i o n  for  hexo-  
b a r b i t a l  be tween  t h e  2nd a n d  8 th  d a y  a f t e r  p a r t i a l  hepa -  
t e c tomy ,  b u t  a compar i son  w i t h  t h e  1st d a y  is no t  poss ible  
f rom t h e i r  d a t a  a n d  no  l iver  we igh t s  were given.  T h e i r  
r e p o r t  of a s h a r p  decrease  in  h e x o b a r b i t a l  s leeping t i m e  
be tween  t h e  3rd a n d  5 th  day ,  in  conf l ic t  w i t h  o u r  re- 
sults,  r ema ins  the re fo re  u n e x p l a i n e d  a. 

Rdsumd. L a  p r o l o n g a t i o n  de l ' anes th6s i e  an  p e n t o b a r -  
b i t a l  fur  cons t a t6e  chez  les r a t s  p e n d a n t  1 s em a i ne  apr~s 
l ' h 6 p a t e c t o m i e  par t ie l le .  D a n s  la sui te ,  l ' e f fe t  d i spa ru t .  
Le  poids  du  foie 6 t a i t  r e d e v e n u  p re sque  n o r m a l  d~s te 
46me jour .  Les  t i ssus  h 6 p a t i q u e s  n o u v e l l e m e n t  form6s o a t  

donc  6t6 t e m p o r a i r e m e n t  i n c a p a b l e s  de  m6tabo l i se r  le 
b a r b i t u r i q u e .  
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Effec t  of  I n s u l i n  o n  C a r b o n  D i o x i d e  P r o d u c t i o n  
in  A d i p o s e  T i s s u e  f r o m  I m m a t u r e  R a t s  

T h e  pu rpose  of th i s  s t u d y  was to d e t e r m i n e  t h e  effect  of 
i m m a t u r i t y  on  in su l in - induced  c a r b o n  d ioxide  p r o d u c t i o n  
in  r a t  e p i d i d y m a l  f a t  pads .  GLmMANN ~ ha s  r e c e n t l y  re-  
p o r t e d  t h a t  conve r s ion  of g lucose- l -C  ~4 to  c a r b o n  d iox ide  
in ad ipose  t i ssue  is g r ea t e r  in r a t s  we igh ing  100-110 g 
t h a n  in those  weigh ing  200-230 g. He  also d e m o n s t r a t e d  
r e l a t ive ly  poor  CO~ p r o d u c t i o n  in older  rats ,  an  obse rva -  
t ion  p rev ious ly  r e p o r t e d  b y  HA~EN, BALL, a n d  COOPER ~. 
T h e  d i rec t  r e l a t i onsh ip  b e t w e e n  CO2 p r o d u c t i o n  a n d  l ipo- 
genesis  in  ad ipose  t i ssue  ha s  been  shown  b y  WINEGRAD 
a n d  I~ENOLD 3. 

I t  h a s  also been  k n o w n  for  some t ime  t h a t  r a t s  a n d  
r a b b i t s  are c apab l e  of syn thes i z ing  f a t t y  acids  in  u t e ro  4,s, 
b u t  r e l a t i ve ly  l i t t le  is k n o w n  a b o u t  f a t  m e t a b o l i s m  in im- 
m a t u r e  animals .  Such  d a t a  m a y  p rove  to be i m p o r t a n t  
f rom the  s t a n d p o i n t  of h u m a n  p h a r m a c o l o g y ,  since i t  
m a y  e v e n t u a l l y  he lp  to exp la in  some of t he  d i f ferences  
be tween  ch i ld ren  and  adu l t s  in response  to drugs.  T he  
p r e s e n t  r e p o r t  conce rns  t he  effect  of insu l in  on  CO 2 pro-  
d u c t i o n  in ad ipose  t i ssue  t a k e n  f rom y o u n g  r a t s  we igh ing  
35-90 g. Fo r  pu rposes  of compar i son ,  a sma l l  n u m b e r  of 
e x p e r i m e n t s  were pe r fo rmed  us ing  a d u l t  r a t s  we igh ing  
150-200 g. 

Material and methods. T h e  t e c h n i q u e  emp loyed  was 
essent ia l ly  t h a t  descr ibed  b y  BALL, MARTIN a n d  COOPER 6, 
in  wh ich  CO 2 p r o d u c t i o n  is m e a s u r e d  m a n o m e t r i c a l l y  in  
t he  W a r b u r g  a p p a r a t u s .  Male Sp rague -Dawley  r a t s  were 
s t u n n e d  b y  a b low on the  head  a n d  d e c a p i t a t e d  b y  guil lo- 
t ine .  E p i d i d y m a l  f a t  pads  were r emoved ,  weighed,  a n d  
t r a n s f e r r e d  i m m e d i a t e l y  to  f lasks  c o n t a i n i n g  2.3 ml  of 
cMcium-free  K r e b s - R i n g e r  b i c a r b o n a t e  so lu t ion  a t  p H  7.4. 
I n c u b a t i o n ,  w i th  shaking ,  was  ca r r ied  ou t  for 30 m i n  a t  
37.5 °C. Glucose,  0.1 ml,  a n d  glucogon-free insul in  7 0.1 ml,  
were t h e n  a d d e d  f rom the  s ide-arm,  r e su l t i ng  in a f inal  
c o n c e n t r a t i o n  of 4 m g / m l  a n d  0.1 U / m l  respec t ive ly .  Incu-  
b a t i o n  was a l lowed to  proceed  for  an  add i t i onM 60 min,  
a n d  t he  pos i t ive  (or nega t ive)  p ressure  read ings  a p p e a r i n g  
in m m  on  t h e  m a n o m e t e r s  were c o n v e r t e d  to  /~1 of CO 2 
evo lved  pe r  100 m g  of we t  t i ssue/h .  P re s su re  r ead ings  
pr ior  to add i t i on  of t he  s ide -a rm c o n t e n t s  were no t  used 
in t he  ca lcula t ions ,  b u t  were o b t a i n e d  to  assure  t h a t  a 

ne t  pos i t ive  p r o d u c t i o n  of gas was n o t  occur r ing  in the  
absence  of insul in .  

R a t s  were g rouped  accord ing  to w e i g h t  as fol lows:  

Group Weight 

I hnmature 35 through 50 g 
II hnmature 55 through 70 g 
III Immature 75 through 90 g 
IV Adult 150 through 200 g 

An  effor t  was  m a d e  to  al low each  f lask  to  con ta in  
r o u g h l y  100 m g  of ad ipose  t issue.  2 or more  r a t s  f rom 
g roup  I were u sua l ly  r equ i red  to fill 1 flask, whe reas  the  
t i ssue  f rom 1 a d u l t  r a t  was  a lways  suf f ic ien t  to  fill 2 or 
more  f lasks.  F o r  t h e  a d u l t  group,  t he  ave r age  va lue  of the  
f lasks  r e p r e s e n t i n g  t h e  t i ssue  f rom one r a t  was  cons idered  
as 1 expe r imen t .  T h i s  was  done  in o rder  to  j u s t i f y  the  
a s s u m p t i o n  (for s t a t i s t i c a l  analys is )  t h a t  the  va lues  ob- 
t a i n e d  were i n d e p e n d e n t  of e ach  o ther .  

All a n i m a l s  in g roups  i i ,  I I I ,  and  I V  were fed wate r  
and  P u r i n a  L a b o r a t o r y  Chow ad  lib. G r o u p  I r a t s  were 
fed as fol lows:  Ia  s ame  as g roups  I I ,  I I I ,  a n d  I V ;  I b  same,  
excep t  t h a t  t he  pe l le t s  were  c ru shed  to  m a k e  t h e  r a t i o n  
more  r ead i ly  o b t a i n a b l e ;  and ,  Ic  mi lk  a n d  mi lk -soaked  
b read .  

Results. The  resu l t s  are  p r e s e n t e d  in t he  Table .  The  
d a t a  f rom group  I a  is n o t  inc luded  in the  Table .  Since 
r a t s  of th i s  size are for  t he  mos t  p a r t  newly  weaned,  i t  was 
fe l t  t h a t  t h e i r  r e l a t ive ly  poor  p e r f o r m a n c e  (5.4 #1 CO~ 
± 6.3 S.D., in  11 e x p e r i m e n t s )  m i g h t  be p a r t i a l l y  due  to 
m e c h a n i c a l  d i f f i cu l ty  in o b t a i n i n g  a d e q u a t e  food f rom the  
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regular pellets. I t  was found t h a t  CO 2 p roduc t ion  was in- 
creased somewhat  by  feeding e i the r  the  crushed pel le ts  
(11.2 ~1 CO 2 ~ 5.9 S.D., in 14 exper iments)  or  mi lk-soaked 
bread (13.2 #1 CO, :h 3.2 S.D., in 6 exper iments) .  There 
was no stat is t ical  difference be tween  groups Ib  and Ic  
(~ ~ 0.5) and these  are therefore  considered as one group 
of 20 experiments .  

I t  can be seen t h a t  CO, p roduc t ion  increased d i rec t ly  
with weight up to 90 g. Using KRAM~R'S mul t ip le  range 
test~ . - ~  

hi he ~,uup I I I  values  were found to be s igni f icant ly  
g r than  groups I or  IV, and group IV s ignif icant ly  

greater t han  group I (~ = 0.01). 
Discussion. The reason for the  poor  per formance  in the 

YOUngest rats  is no t  known,  b u t  i t  is possible t ha t  the  
results were inf luenced by  increased levels  of g rowth  hor-  
mone which migh t  be present  a t  this  age. Al though  
\VIN~GRAI) e t  al.9 demons t r a t ed  enhanced  CO, produc-  
tion when growth  ho rmone  was added in vi t ro;  GOOD- 
MaNx0 showed t h a t  in jec t ion  of the  hormone  into rats  for 
4 days prior to sacrifice resul ted in reduced CO~ produc-  
tion as well as decreased f a t t y  acid synthesis  in the  iso- 

la ted  fat  pad.  ALTSCHULER et  al. n suggested t h a t  the  in- 
creased f a t t y  acid release in the i r  i m m a t u r e  ra ts  migh t  
also be secondary  to the  effects of the  g rowth  hormone .  
Unfor tuna te ly ,  no d a t a  concerning the  levels of g rowth  
ho rmone  in ra ts  a t  var ious  ages are avai lable  at  present .  

We have  no exp lana t ion  for the  increased CO 2 produc-  
t ion in group I I I  (75-90 g) as compared  to  t he  adu l t  
group.  Ne i ther  could HAGEN et  al. ~ ful ly  expla in  the  
poorer  response seen in older  ra ts  (over 250 g), b u t  sug- 
gested t h a t  ' d i e t a ry  or  ho rmona l '  inf luences were in- 
volved.  ALTSCHULER et. al. n found a decreased t issue 
n i t rogen con ten t  in m a t u r e  rats  compared  to an imals  
weighing less t han  100 g, co inc ident  wi th  reduced ac t iv i ty .  

Zusammen/assung. Es wurde  der Einf luss  yon  Insul in  
auf  die CO, -P roduk t ion  im Fe t t gewebe  unreifer  R o t t e n  
m i t  e inem Gewich t  zwischen 35 und 90 g manomet r i s ch  
bes t immt ,  wobei  mi t  zunehmendem Gewich t  bin zu 90 g 
eine ve rmehr t e  CO2-Produkt ion festgestel l t  werden 
konnte .  

G. E. BACON 

Carbon dioxide production froln adipose tissue in rats of various 
weights (results expressed as/tl CO 2 evolved per 100 mg wet tissue/h) 

Group Weight (g) Mean -F S.D. No. of ex- 
perimen ts 

l•b 35- 50 11,84- 5.2 and ¢) 20 
IIl 55- 70 17.4~10.4 25 
IV 75- 90 34.7+ 9.6 22 

150-200 22.74- 7.4 10 
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Ident i f icat ion of Steroid  H o r m o n e s  f rom 
Lacer ta  s icula Tes te s  

The occurrence of sex hormones  in the  gonadal  t issue of 
SOme representa t ives  of lower ver tebra tes  has  been re- 
POrted in recent  years. The  analyses  of the  tes t icular  t issue 
of raarine ver tebra tes ,  name ly  the  te leosts  Saline irideus 
and Cyprinus carpio*, Morone labrax '~, Oncorhynchus 
nerkaa and the  e lasmobranch  Scyliorhinus stellaris i have  
~hown the  presence of wel l -known steroid hormones.  
TeStes and Bidder ' s  organs of Bu/o vulgaris ~ also produce  
~ndrogen precursors  and oestrogens.  I n fo rma t ion  regard-  
lng the androgenic  mate r ia l  in Sauropsida is st i l l  lacking;  ~ herefore we have  analysed the tes t icular  t issue of the  
lZard Lacerta sicula. 

l.~rom 400 matu re  animals,  35 g of mater ia l  were ob- 
tained. The t issue was lyophi l ized and the  free steroids 
entracted wi th  organic  solvents .  The  con juga ted  s teroids  
Were ex t rac ted  a f te r  acid hydrolys is  wi th  HC1 and di- 
OXane, The  phenolic  s teroids were separa ted  f rom the  
neutral ones by  ex t rac t ion  wi th  NaOH.  Neu t ra l  and 
Phenolic fract ions were purif ied by co lumn and th in- layer  
Chromatography The ident i f icat ion of the  steroids was 
Obtained by  means  of UV-spectra ,  charac ter iza t ion  of 
ue~:a t ives ,  and gas-l iquid ch romatography .  
t: eutral ~faction. Both  free and con juga ted  neut ra l  frac- 
'~ns Were purif ied on neu t ra l  a lumina  column,  e lu ted  

with  mixtures  of pe t ro leum e ther -e thy lace ta te .  The  frac- 
t ions were then  examined  on th in- layer ,  using silica gel G 
as adsorben t  and the  mix tu r e  ace tone /ch loroform (5:95) 
as so lven t  system. 4 spots  were de tec ted  in the  free neu-  
trM ex t r ac t  by  exposure  to iodine vapour ,  corresponding 
to the Rf  values  of progesterone,  andros tenedione,  andro-  
s terone and tes tos terone.  The  UV-spec t ra  of the first  2 
spots  showed m a x i m u m  absorp t ion  a t  240 n m  in absolute  
e thanol  and 290 nm in concen t ra ted  sulphuric  acid. Gas- 
l iquid c h r o m a t o g r a p h y  of t he  e luates  f rom th in - l aye r  
ch romatography ,  using a Barbe r  Colman appara tus  wi th  
co lumn packed  wi th  SE-30 2% in Chromosorb  W and an 
argon flow of 81 ml /min ,  conf i rmed the  presence of pro-  
gesterone in the  first  spot  and of andros tenedione  in the  
second. By  these me thods  it  was also possible to de tec t  
20fl-hydroxypregn-4-en-3-one in the  first  spot  and de- 
hydroep iandros te rone  and pregnenolone in the  second. 
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