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Inhibition of the function of the pe r iphe ra l  divisions of the sympathico-adrenal  sys tem prevents  
the manifestat ions of s t imulat ion of the hypophyseo-adrenocor t ica l  sys tem by the action of 
reserp ine .  

In doses exceeding 0.25 mg/kg,  r e se rp ine  induces inc reased  activity of the hypophyseo-adrenocor t ica l  
sys tem (HAS) in animals  [4]. Special attention has been paid to the effect of r e se rp ine  on the centra l  ne r -  
vous r e sou rces  of biogenic amines:  the i r  l ibera t ion  and subsequent exhaustion as factors  responsible  for 
changes in the neurochemical  s t ruc ture  of i n t r ace reb ra l ,  and p r i m a r i l y  hypothalamo-hypophyseal ,  in te r -  
re la t ionships  [5, 6-8]. 

Meanwhile exhaustion of the centra l  nervous r e sou rces  of noradrenal in  inc reases  adrenomedul lary 
activity, with an inc rease  in the secre t ion  and synthesis  of the hormone [2], and it is accompanied also by 
an increase  in tyros ine  hydroxylase  activity in the adreanal  medulla and the super io r  cerv ica l  sympathetic 
ganglion [13]. On the bas i s  of these observat ions,  and also of the concept of r ec ip roc i ty  between individual 
components of the sympath ico-adrena l  sys tem [2, 3], in the presen t  investigation it was decided to study 
the poss ible  role  of pe r iphe ra l  catecholamine mechanisms in the production of the centra l  HAS-activating 
effect of rese rp ine .  Data in the l i t e r a tu re  concerning the role of these mechanisms in the regulation of 
adrenocor t ico t ropic  function of the p i tu i ta ry  are  contradic tory  [1, 9]. 

Bearing in mind repor t s  that the effect is s t i l l  p resen t  af ter  demedullation of the adrenals  [11], the 
abili ty of r e se rp ine  to strengthen adrenocor t ica l  function was investigated against the background of p roce -  
dures blocking pe r iphe ra l  adrenergic  activi ty at different  levels  (ganglionic, neuronal, receptor) .  

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

Experiments  were ca r r i ed  out on 200 albino ra ts  of both sexes weighing 160-250 g. The following 
p repara t ions  were used: r e se rp ine  ("Rausedil"),  dihydroergotoxin, dibenamine (N,N-dibenzyl- f l -chloro-  
ethylamine hydrochloride),  hexamethonium (1 ,6-hexamethylene-bis - t r imethylammonium iodide), p i r i l ine  
(1,2,2,6,6-pentamethyl-piperidine paratoluenesulfonate) ,  bre ty l ium (N-or thobromobenzyl-N-ethyl -N,N-  
dimethylammonium bromide),  and chlorpromazine  (10,3 ' -dimethylaminopropyl-2-chlorophenothiazine)  ; the 
doses ,  t imes ,  and methods of adminis t ra t ion  are  shown in the tables.  Separate  exper iments  were c a r r i e d  
out on demedullated animals.  Demedullation of the adrenals  was per formed by crushing the medulla through 
an incision in the capsule and cortex. Completeness  of demedullat ion was ver i f ied  on the 10th-12th day 
after  the operation. By studying the excre t ion  of catecholamines in the urine (in animals undergoing the 
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TABLE 1. Concent ra t ion  of l l - H C S  in Blood P l a s m a  and of AA in  Adrena l s  of Albino Rats af ter  
Admin i s t r a t i on  of Rese rp ine  Compared with Changes af ter  Admin i s t r a t i on  of ACTH, S t ress ,  A dr e na -  
lectomy,  and Demedul la t ion  of Adrena l s  (X ± Sx) 

G roup 
No. 

1 

2 

3 

4 
5 
6 
7 
8 
9 

10 

Pro cedu re 

Intact  an imals  

ACTH 

St ress  

Adrena lec tomy 
Demedul la t ion  
De medul la t ion + AC TH 
Rese rp ine  

Dose, t ime ,  mode of admin i s t r a t i on  

50 un i t s /100  g subcutaneous ly  af ter  
40 rain 

Swimming in water  at a t e m p e r a -  
tu re  of 16-18 ° for 15-20 min 

7-8 days af ter  opera t ion 
10 days after  opera t ion  
As in l ines  2 and 5 
1 mg/kg  subcutaneously ,  af ter  2 h 
1 mg/kg  subcutaneously ,  af ter  24 h 
1 mg/kg subcutaneously ,  af ter  48 h 
0.5 mg/kg  in t r ape r i tonea l ly  af ter  

2 h  

tCompared with group 1, P < 0.001. 
2Compared with group 1, P < 0.05. 
3Compared with group 7, P < 0.01. 

l l - H C S  (in 
~g%) 

31 =~ 0.53 

60 • 122 

105 • 2.31 t3 

5.9 +1.71 t2 

26 =~ 5.4 18 
76 ~: 121 3 
80 :~2.3 i [2 
62 ~: 4.01,3 lO 

34 ~6.2 4 
48 :e 3.2 ! 4 

, I AA (in 
n 

mg/100 g) 

19 ] 372 • 12 

4 ] 287 :e 152 
I 

249 + 15 l 

269 =~ 141 
312 =~ 102 
384 • 12 

18 

7 

8 

8 
4 
4 

the mock operat ion:  adrenal in ,  0.17 =E 0.002 ~g/day,  no rad rena l i n  0.35 :~ 0.02 #g /day ;  for the demedu l -  
lated an imals :  ad rena l in  0.015 • 0.01 pg/day ,  no rad rena l in  0.70 • 0.17 pg/day) and f rom the content  of 
ca techolamines  in the res idua l  adrenal  t i s sue s  (the content  of ca techolamines  did not exceed 1/40 of 
normal) .  Catecholamines  were de te rmined  by the t r ihydroxyindole  method [3]. The abi l i ty  of the 
demedul la ted an imals  to in tens i fy  the i r  adrenocor t i ca l  function was tes ted by the i r  r e sponse  to ACTH. 
HAS act ivi ty was es t imated  by de te rmina t ion  of the l l - h y d r o x y c o r t i c o s t e r o i d s  ( l l -HCS) in the blood 
p l a s m a  and ascorbic  acid (AA) in the adrena ls .  

EXPERIMENTAL RESULTS AND DISCUSSION 

The data in Table 1 demons t ra t e  the changes in ad renocor t i ca l  act ivi ty af ter  admin i s t r a t i on  of 
r e s e rp ine  and also, for compar i son ,  af ter  ce r ta in  other  p rocedures  ( s t ress ,  ACTH) which s t imula te  
adrenocor t i ca l  function. A marked i n c r e a s e  in  the 11-HCS level  was observed  2 h af ter  a d m i n i s t r a -  
t ion of r e s e rp ine  in a dose of 1 mg/kg .  This i n c r e a s e  was s m a l l e r  24 h af ter  inject ion,  and af ter  
48 h no i n c r e a s e  in l l - H C S  could be found. These findings cor responded  c losely  to the dynamics  of 
the changes (a dec rease  and subsequent  r e t u r n  to normal} of the AA concen t ra t ion  in the adrenals .  

The re su l t s  of e s t i m a t i o n  of  l l - H C S  and ascorbic  acid following admin i s t r a t ion  of r e s e r p i n e  
against  the background of p rocedures  prevent ing  act ivat ion of the ho rmona l  and media to r  components  
of the sympath ico-adrenM sys tem are shown in Table 2. Admin i s t r a t i on  of d ibenamine  and d ihydro-  
ergotoxin completely  prevented  the i n c r e a s e  in l l - H C S  concent ra t ion  induced by r e se rp ine .  The l l -  
HCS concent ra t ion  r ema ined  at the level  cha rac t e r i s t i c  of the effects of the ad rene rg ic  blocking agents  
themse lves :  sl ightly inc reased  after  in jec t ion of dihydroergotoxin and subs tan t ia l ly  reduced under  the 
inf luence of d ibenamine.  A we l l -ma rked  but  incomple te  p reven t ion  of the r e s e r p i n e  effect was ob-  
se rved  against  the background of hexamethonium and p i r i l ine .  Bre ty l ium and adrenodemedul la t ion  p r e -  
vented act ivat ion of HAS to a l e s s e r  degree,  but a combinat ion of these factors  complete ly  p reven ted  
the inc rease  in the l l - H C S  level  produced by rese rp ine .  Against  the background of ch lo ropromaz ine  
the action of r e s e rp ine  on the AA content  in the adrenals  was unchanged, bu t the  11-HCS level  in the 
blood was actual ly  higher  than af ter  r e s e r p i n e  alone had been  given because  ch lo rp romaz ine  i t se l f  
cons iderab ly  r a i sed  the l l - H C S  concentra t ion.  

The most  impor tan t  finding was the complete p reven t ion  of act ivat ion of the HAS by a combina-  
t ion of factors  (obviously with a pe r iphe ra l  action} such as demedul la t ion  of the ad rena l s  and blocking 
of the sympathet ic  endings by bre ty l ium.  The absence of this  effect following demedul la t ion  and 
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TABLE 2. Effect of Blocking of the Sympath ico-Adrena l  Sys tem at Different  Levels  on Effect of Rese rp ine  
on Hypothalamo-I-Iypophyseo-Adrenal  S rstem of Rats  (.~ • S~-) 

Group 
No. 

6 

7 

8 

9 

10 
11 

12 
13 
14 
15 
16 

17 

18 

P rocedure  

Intact  an imals  
Rese rp ine  
Dibenamine  

Dibenamine + reserpine 

Dihydroergotoxin 

Dihydroergotoxin + r e s e r -  
pine 

Hexamethonium 

Hexamethonium + r e s e r -  
pine 

P i r i l i ne  

Piriline + reserpine 

Bretylium 

Brety l iurn  + r e se rp ine  
Demedul la t ion  of Adrenals  
Demedul l  ation + r e se rp ine  
Demedul la t ion  + b r e ty l i um 
Demedul la t ion  + b re ty -  

l ium + r e s e r p i n e  
Chlorpromaz ine  

Chlo rp romaz ine  + r e s e r -  
pine 

50 

).9 

L2 

7 

3 

6 

3 

6 
6 

9 
[8 
3 
3 
6 

3 

5 

Dose, t ime ,  mode of 
admin i s t r a t ion  

1 mg/~g subcutaneously ,  af ter  2 h 
15 mg/kg  subcutaneous ly ,  af ter  

24 h 
As in l ines  2 and 3 
1 mg/kg  in t r ape r i tonea l ly ,  af ter  2 

h 10 rain, second inject ion 40 
rain la te r  

As in l ines 2 and 5 

10 mg/kg in t r ape r i tonea l ly ,  after  
2 h 30 min  

As in l ines  2 and 7 

10 mg/kg in t rape r i tonea l ly ,  after  
2 h 30 min  

As in l ines 2 and 9 
30 mg/kg  in t r ape r i tonea l ly ,  af ter  

2 h 30 rain 
As in l ines 2 and 11 
After  10 days 
As in l ines  2 and 13 
" " " 11 and 13 

" " " 2, 11, and 13 

2 mg/kg  subcutaneous ly ,  af ter  2 
h 30 min  

As in l ines  2 and 18 

1Compared with value in in tac t  ra t s ,  P < 0.001. 
2The same ,  P < 0.05. 
3Compared with value in r e s e r p i n i z e d  ra t s ,  P < 0.001. 
4The same ,  P < 0.05. 

II-HCS in 
blood p l a s m a  
(in Pg%) 

30 * 0.61 
85 * 1.41 
20 ~: 2.71 

22 • 3.92,3 
40 ± 6.4 

38 • 6.1 

41 • 5.5 

54 i 6,9 I' 3 

32 • 2.7 

57 ± 7.21' 3 

35 * 8 . 9  

61 ~- 9.21' 3 

26 ± 5.4 
59 :~ 4.41' 3 

19.5 ± 3.51 
25 ± 6.43 

63 + 91 

94 • 3.4 I' 4 

AA in adrena l s  
(in mg/100 g} 

487 ± 12 
291 • l0 t 

454 • 21 

392 • 171'3 

472 • 17 

317 ± 111 

m 

293 • 81 

admin i s t r a t i on  of b r e t y l i u m  separa te ly  may indicate  a role  of the hormona l  and media to r  components  of 
the sympa th i co -ad rena l  s y s t e m  as a l t e rna t ive  pathways for the me c ha n i sm  of the HAS-act ivat ing effect of 
r e se rp ine .  This combina t ion  was jus t  as effective as d ibenamine ,  i .e . ,  s - r e c e p t o r  blocking of both h o r -  
monal  and media to r  effects of the ca techolamines .  

These r e su l t s  do not cont radic t  exis t ing  views rega rd ing  the role  of the cen t ra l  effects of r e s e r p i n e  
in HAS activation.  However,  whereas  exhaust ion of the r e s o u r c e s  of biogenic amines  in the b r a i n  may be 
the t r i gge r  mechan i sm  of HAS activat ion,  pe r iphe ra l  ad rene rg ic  mechan i sms  probably  act as the pathways 
for r ea l i za t ion  of this effect or,  at leas t  as fac tors  n e c e s s a r y  for  this  effect to be produced. 
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