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Subcellular fract ionation of the t issue of the hypothalamus was ca r r i ed  out by differential  
centrifugation in experiments  on rats .  The effect of the ant idepressant  imipramine and the 
t ranqui l izer  diazepam on the noradrenal iu  content was determined in the isolated fract ions .  
The resul ts  showed that imipramine lowers the noradrenal in content in the synaptosomes 
but diazepam has no such effect. The adrenergic  component thus plays an important role in 
the mechanism of action of the f i r s t  of these substances,  but not in the action of the second. 
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The method of differential  centrifugation of brain tissue, which has recent ly  become very  widely used 
in research ,  has opened up new prospects  for  the study of the mechanism of action of neurntropic drugs.  
Investigations on isolated nerve endings (synaptosomes) are  most  useful for  the study of psyehotropic 
agents whose action is known to be connected with their  effect on synaptic t ransmiss ion  [3]. 

Previous  investigations showed the effect of severa l  psychopharmacological  agents on the enzymes 
of media tor  metabol ism [2, 5]. To continue this line of r e sea rch ,  it was important  to investigate the con-  
tent of noradrenal in (NA) in the synaptosomes under the influence of drugs with different types of action. 

In the investigation descr ibed below the effect of the ant idepressant  imipramine and of the t ranquil-  
i ze r  diazepam on the NA content in subcel lular  f ract ions  isolated f rom the hypothalamic region of the brain  
was studied. 

E X P E R I M E N T A L  M E T H O D  

Rats divided into groups of 8-10 animals were used. The rats  were decapitated, the brain was quick- 
ly removed in the cold, and the t issues of the hypothalamus were pooled and homogenized in 0.32 M su-  
c ro se  solution containing t ranylcypromine  (Parnate) in a concentrat ion of 0.I  mg/ml. Unpurified mitochon-  
drial  f ract ion (UMF) was isolated af ter  separat ion of the nuclei and large cell f ragments  by eentrifugation 
at 12,000 g for  20 min. To isolate synaptosomes the suspension of UMF was layered on a suc rose  density 
gradient  of 0.8-1.2 M and centrifuged for  1 h at 100,000 g [9]. As a result ,  3 separa te  f ract ions were  ob- 
tained: the top layer  containing myelin f ragments  and some light synaptosomes,  the middle layer  cons is t -  
ing almost  ent irely of synaptosomes,  and the bottom layer  consis t ing of pure mitochondria [61. 

in each f ract ion the NA content and protein distribution were  investigated. To determine NA a modi-  
fied Eu le r ' s  method [7] was used, including adsorption of NA on A120 ~ columns followed by oxidation by 
fe r r ieyanide  and spec t ro f luoromet r ic  determinat ion of the oxidized products.  The NA content was ex- 
p ressed  in rig/rag protein, determined by Lowry ' s  method [10]. 
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TABLE 1. Dis t r ibu t ion  of P ro te in  (in mg/g t i s sues  and in %) in Sub- 

c e l l u l a r  F r a c t i o n s  of Hypothalamus during Admin i s t r a t ion  of l m i -  
p r amine  and Diazepam (mean r e s u l t s  of 5-8 exper imen t s ;  M• 

Preparation 
Myelin fragments Synaptosomes Pure mitochondria 

mg/g % 

Control _ 21,121,1 79,4 

mg/g % 

2,38---+0,16 

2,52~0,27 
2,28-----0,19 

mg/g % 

10,4 2,75-+0,15 I0,3 

10.0 3,1020,10 10,9 
10,2 2,9020,23 13,7 

19,8-----1,1 
17,2•  1,2 

Imipramine 
Diazepam 

79, I 
75,3 

TABLE 2. Effect  of Im ip r a m i ne  and Diazepam on NA Content (in 
ng,/mg pro te in  and in %) in Subce l lu la r  F rac t i ons  of Hypothalamus 
(mean r e su l t s  of 5-8 expe r imen t s ;  M+m) 

Preparation 

Synaptosomes 
Fractions of  % 
ng/mg 

Pure mitochondria " Myelin fragments 
Fracdons of 
ng/mg % 

162,7• 47,3 

131,3• 56,1 
156,5-+41,2 46,5 

Fractions of  
ng/mg 

o ,  
~o 

Control . -- 151,8-----25,0 44,3 29,3-+4,8 8,4 

79,2 + -- 16,8 33,7 
141,2+26,5 42,6 

Irnipramine 
Diazepam 

23,9-- + 5,1 
37,0• 

10 
5 

10.2 
10.9 

Imip ramine  (Tofranil)  and d iazepam (Seduxen) we re  injected i n t r ape r i t onea l ly  into the ra t s  in doses  
of 10 and 5 mg/kg r e spec t i ve ly .  The an ima l s  we re  taken fo r  the expe r imen t s  1 h a f t e r  inject ion of the 

p r e p a r a t i o n s .  

E X P E R I M E N T A L  R E S U L T S  A N D  D I S C U S S I O N  

The d i s t r ibu t ion  of p ro te in  in isola ted f r ac t ions  of the hypothalamus a f t e r  s epa ra t i on  in the s u c r o s e  

g rad ien t  is given in Table  1. 

The total  p ro te in  content a f te r  f rac t iona t ion  was s i m i l a r  in the cont ro l  and exper imen ta l  s e r i e s .  More 
than 70% of pro te in  was found in the pure  mi tochondr ia  and the r e s t  was d i s t r ibu ted  uniformly between the 
f rac t ions  of myel in  f ragments  and synap tosomes .  S i m i l a r  values  fo r  the pro te in  d is t r ibu t ion ,  which ac -  
cord ing  to data in the l i t e r a t u r e  va ry  f a i r l y  widely depending on the technique of homogenization,  have also 

been obtained by o t h e r  w o r k e r s  [1]. 

The d i s t r ibu t ion  of NA (Table 2) in the s u b c e l l u l a r  f rac t ions  was as follows. Both normal ly  and af-  
t e r  inject ion of the drugs  the l a r g e s t  amount of NA was found in the f rac t ions  of synaptosomes  and myel in  
f r agmen t s  and only 8-10~c was found in the f r ac t ion  of pure  mi tochondr ia .  Under  the influence of imipramine ,  
a marked  d e c r e a s e  was observed  in the NA content in UMF (234.4 ng/mg prote in  compared  with 343.8 ng/ 
mg pro te in  in the control) ,  main ly  on account of a d e c r e a s e  in the concent ra t ion  of m e d i a t o r  in the synapto-  
somes  (79.2 ng/mg compared  with 151.8 ng/mg in the cont ro l ) .  This  d e c r e a s e  was s t a t i s t i c a l l y  s ignif icant .  

In the expe r imen t s  with d iazepam,  no app rec i ab l e  effect of this subs tance  was found on the content of 
a d r e n e r g i c  m e d i a t o r  e i t h e r  in the synap tosomes  o r  in the o ther  f r ac t ions  of hypothalamic t i s sue .  

Analys i s  of the l i t e r a t u r e  shows that in some c a s e s  the views r ega rd ing  the neurochemica l  nature  of 
action of psychot rop ie  drugs  were  fo rmed  on the bas i s  of inves t igat ions  of b ra in  homogenates  and undiffer-  
ent ia ted s t r u c t u r e s .  This  appl ies  to some extent to s tudies  with imip ramine  and d iazepam and it is ev i -  
dently one of the r ea sons  for  the con t r ad i c to ry  nature  of the data  on the mechan i sm of the i r  action [4, 8]. 
Subce l lu la r  f r ac t iona t ion  of hypothalamic t i s sue ,  as used in the p re sen t  exper imen t s ,  y ie lded  a synapto-  
somal  f r ac t ion  with a r e l a t i ve ly  high NA concent ra t ion .  In this way it was poss ib l e  to inves t iga te  the NA 
content  in a s y s t e m  f r ee  f r o m  o ther  ce l l  components  (myelin, mi tochondr ia)  and to obtain d i r ec t  proof  of 
the effect of the drugs  on the ad r ene rg i c  media to r .  

The r e su l t s  of these  expe r imen t s  showed that imip ramine ,  while causing no morpholog ica l  changes 
in the ce l l  (as shown by the absence  of change in pro te in  d is t r ibut ion) ,  def ini te ly  lowers  the NA content in 
the synap tosomes .  Changes in the o ther  f r ac t ions  were  not s t a t i s t i c a l l y  s ignif icant .  It can accord ing ly  be 
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concluded that [miprarn[ne has a d i rec t  effect on the adrenergic  rned[ator, and this is in good agreement  
with the hypothesis  of the ro le  of the hypothalamus in the mechanism of action of this ant idepressant  [4]. 
The absence of any such effect by diazepam is evidence that adrenerg[e  s t ruc tu res  play no par t  in the 
mechanism of its action. 
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