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Chronic administration of  amitriptyline 
decreases the number of ~2-adrenoreceptors 
which are quanti tated by the binding of  
[3H]clonidine to neural membranes isolated 
from specific areas of  the rat brain (Smith 
et al., 1980). This effect appears to be the 
molecular mechanism by which the long-term 
administration of  tricyclic drugs increases 
the neuronal release of  noradrenaline. This 
increase in noradrenaline release was previ- 
ously shown to be secondary to the develop- 
ment  of presynaptic ~2-adrenoreceptor sub- 
sensitivity (Crews and Smith, 1978, 1980). 
Since desensitization of  the ~2-adrenorecep- 
tor  might be relevant to the clinical effective- 
ness of  tricyclic drugs, the assessment of  the 
function of  this receptor  in a readily available 
peripheral tissue is of  both  theoretical and 
practical value. The alpha adrenoreceptors 
on human platelets appear to be of  the ~2- 
subtype (Hoffman et al., 1979). By use of the 
highly specific radioligands, [3H]clonidine 
and [3H]yohimbine,  we have shown that  
~2-adrenoreceptors on human platelets 
resemble those found in the rat brain (Gar- 
cla-Sevilla et al., 1980 and in preparation). We 
now report  that  the chronic administration of  
various tricyclic drugs to psychiatric patients 
reduces the number  of  ~2-binding sites on 
blood platelet membranes.  
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Blood was obtained from psychiatric 
patients who were drug free for at least two 
weeks and again from the same patients 
after t reatment  with tricyclic antidepres- 
sants. Acid-citrate<iextrose ( A C D ) s o l u t i o n  
was used as the anticoagulant. After centri- 
fugation {160 X g for 10 min) the platelet- 
rich plasma was ti trated to pH 6.5 with ACD 
solution and recentrifuged ( 5 1 0 0 X g  for 
15 min). The platelet pellet was washed twice 
with 5 ml of  Tyrode buffer  and recentrifuged. 
The pellet was lysed by homogenization in 
2 ml of  hypotonic  buffer (Tris-EDTA, 5 mM; 
pH 7.5). After centrifugation ( 3 9 0 0 0 X g  
for 10 min) the platelet membranes were 
resuspended in the 50 mM Tris-HC1 buffer 
(pH 7.5) used in the assay. Total [3H]cloni- 
dine binding was measured in 1 ml aliquots 
of the membranes which were incubated in 
duplicate for 20 min at 25°C with the labelled 
ligand (5 X 10 -1° to 6.4 X 10 -S M, specific 
activity 23.8 Ci/mmol, N.E.N., Boston). 
Nonspecific binding, assessed in the presence 
of  unlabelled clonidine, 10 -s M, was not  
affected by drug treatment.  Specific binding, 
the difference between total  and nonspecific 
binding, represented 90% of  the total binding 
at 4 X 10 -9 M. Incubations were terminated 
by rapid filtration under vacuum through 
Whatman GF/C glass fiber filters. After wash- 
ing with 20 ml of  incubation buffer,  the 
filters were air dried and counted for radio- 
activity. 

Chronic administration of  imipramine led 
to a significant decrease (35 + 7%) in the 
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TABLE 1 

[3H]Clonidine binding to human platelet membranes before and after chronic imipramine treatment a 

Patient b Imipramine HC1 Drug-free Treated Paired t-test 
No. 

Dose Duration K D Bma x K D Bma x 
(mg/day) (weeks) (nM) (fmol/mg (nM) (fmol/mg 

protein) protein) 

AK D ABma x 

1 175 4 9.7 48 4.3 37 --5.4 --11 
2 175 2 4.5 29 2.6 18 --1.9 --11 
3 200 4 2.8 37 2.6 28 --0.2 --9 
4 75 2 4.7 28 3.9 13 --0.8 --15 
5 50 7 4.4 21 1.0 16 --3.4 --5 

Mean 5.2 33 2.9 22 --2.3 c --10 d 
± S.E.M. -+ 1.2 + 5 ± 0.6 -+ 4 + 0.9 + 1.6 

a KD and Bma x were calculated by Scatchard analysis of full saturation curves for platelets from each subject. 
b Diagnoses include endogenous depression (Patients 1, 2 and 3) and agoraphobia with panic attacks (Patients 
4 and 5). 
c t = 2.49, P < 0.05. 
d t = 6.25, P < 0.005. 

n u m b e r  o f  high af f in i ty  b inding  sites (Bmax) 
fo r  [3H]c lonid ine  ( t a b l e 1 ) .  The  KD for  
[3H]c lonid ine  b ind ing  was also decreased  
slightly.  T r e a t m e n t  o f  an endogenous ly  
depressed  pa t i en t  wi th  no r t r i p ty l i ne  (75 
m g / d a y  for  5 w e e k s )  also resul ted  in a 
decreased  Bmax (20%) for  the  high a f f in i ty  
b inding  site. Binding p a r a m e t e r s  for  m e m -  
branes  f r o m  drug-free  pa t i en t s  did no t  d i f fe r  
f r o m  those  d e t e r m i n e d  wi th  a n o r m a l  con t ro l  
p o p u l a t i o n  (K D = 5.3 +- 0.4 nM; Bmax = 35 ± 
3 f m o l / m g  p ro t e in ;  n = 15).  In vi t ro ,  tri- 
cyclic  an t idep re s san t  drugs also inh ib i ted  the  
b inding  o f  [3H]c lon id ine  to  p la te le t  m e m -  
branes.  However ,  this  inh ib i t ion  was c o m -  
pet i t ive  (K D increased)  and  was n o t  asso- 
c ia ted wi th  a change in the  n u m b e r  o f  b ind ing  
sites (Bmax) (Garc/a-Sevi l la  e t  al., 1980  and  in 
p repa ra t ion) .  

These  resul ts  ind ica te  t h a t  a2-adrenore-  
cep to r s  on  h u m a n  pla te le ts ,  l ike those  on  
neu rons  in the  ra t  bra in ,  are decreased  in 
n u m b e r  a f t e r  the  chron ic  admin i s t r a t i on  of  

t r icycl ic  an t idepressan t  drugs.  The  specif ic  
b inding  o f  radio label led  a s - r e c e p t o r  l igands 
to  h u m a n  p la te le t  m e m b r a n e s  migh t  be a 
s imple  and useful  l a b o r a t o r y  tes t  to  m o n i t o r  
t he r apeu t i c  responsiveness  no t  on ly  in endo-  
genous  depress ion  bu t  in o the r  clinical dis- 
orders  which  migh t  involve a l te red  nor-  
adrenergic  neu rona l  func t ion .  
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