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Administrat ion of chlorpromazine (2.5-3 mg/kg) increased  the cor t i co - s te ro id  level in the blood 
plasma of intact dogs, inhibited the adrenocor t ica l  response during development of anaphylactic and blood 
t ransfus ion shock, and modified the response  of the adrenal  cortex in the course  of t raumat ic  shock and 
hypothermia.  

The theory of the hypothalamico-hypophyseal system as the sole mechanism responsible for the inte- 
gration and correlation of endocrine functions has recently been established and developed. According to 
this theory, an important role is attached to physiological interaction between the bulbar reticular forma- 
tion and the hypothalamus [3, 6, i0, II, 13-15]. In this connection it is interesting to attempt to modify the 
response of the hypothalamico-hypophyseo-adrenal system to stress situations in a particular direction by 
administration of pharmacological agents affecting the function of the reticular formation. Investigation of 
the ability of drugs of the phenothiazine series to suppress the responses of the pituitary and adrenals to 
stimuli of various types has yielded conflicting resultso Some workers have reported the blocking action 
of ehlorpromazine and its analogs on the formation of the stress reaction [7, 8, 12], while others have shown 
that ehlorpromazine does not inhibit the secretion of corticotropin and glueoeorticoids in response to stress 
agents [2,3, 9, 16]. 

To continue the study of the regulatory mechanisms of the adrenocortical system, in the present in- 
vestigation observations were made on responses of the adrenal cortex to shock-producing stimulation dur- 
ing the action of chlorpromazine. 

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

Experiments  were  car r ied  out on 84 noninbred male dogs~ Anaphylactic,  b lood- t ransfus ion,  and t r au -  
matic shock and hypothermia were  produced in unanesthetized animals.  Anaphylactic shock was produced 
by intravenous injection of horse  se rum in a dose of 1-2 ml /kg  body weight into dogs sensi t ized with the 
same se rum,  15-21 days af ter  the 3rd  sensi t izing injection. Blood- t ransfus ion shock was caused by t r ans -  
fusion of human (donors')  or  rabbit  blood i~ doses of 10 or  3 ml /kg  body weight respect ively .  Traumat ic  
shock was produced by crushing the soft t i ssues  of the thigh. Hypothermia was produced by immers ing  the 
animal in an ice bath. The a r te r ia l  p r e s su re  in the carot id a r t e r y  and the t racheal  respi ra t ion were r e -  
corded on a kymograph.  Chlorpromazine in a dose of 2.5-3 mg/kg  was injected in t ramuscula r ly  30-40 rain 
before stimulation. The index of function of the hypophyseo-adrenal  sys tem was the concentrat ion of 17- 
hydroxycor t icos te ro ids  (17-HC) in p lasma obtained f rom blood taken f rom the inferior  vena cava at the 
level of the or i f ices  of the lumbo-adrenal  veins,  determined by the method of Silber and Por te r  as modified 
by Yudaev and Pankov. Blood for analysis  was taken through a polyethylene catheter  introduced into the 
femora l  vein. 

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

Chlorpromazine  lowered the a r te r ia l  p r e s s u r e  f rom 140-160 to 110-130 mm Hg and in most  cases  
caused a moderate  inc rease  in the 17-HC concentrat ion in the blood plasma.  

Injection of a react ing dose of se rum after  injection of ch lorpromazine  led in every  case to severe 
shock, terminat ing in death in 6 of the 13 exper iments .  Meanwhile the response of the adrenal cortex was 
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Fig. 2. Concentration of 17-hydroxy- 
eosteroids in plasma (in #g%) during 
traumatic shock and hyperthermia in 
animals receiving chlorpromazine. 

TABLE 1. Concentration of 17-Hydroxycor t ieos tero ids  (in #g%) in P lasma of Dogs with Anaphylactic,  
Blood-Transfus ion,  and Traumat ic  Shock and Hypothermia 

Pathological p roeess  

Anaphylactic shock 
Blood-Transfus ion shock 

Traumatic shock 

Hypothermia 

Initial 
background 

23.3 * 2.17 
12.5:~ 1.87 

Initial 
background 

15.1• 

Initial 
background 

Time after  s t r e s s  procedure  

2 - 3  min 

34.1• 
17.5• 

E rectile 
phase 

31.8-~2.48 

After  im-  
mers ion  

in ice 

15 rain 

59.8*6.72 
30.6• 

At arterial pres- 
sure of 60-80 mm 

Hg 

20.1• 

With body temp- 
erature lowered 

1-2 ~ 

30 min 60 rain 120 rain 

58.8+6.77 35.4*4.73 46.3• 
29.0• 42.3-+5.14 25.9~3.23 

At a r t e r i a l  p re s su re  
of 30-40 mm Hg 

45.7• 

30-32 ~ 25-26 ~ 

180 rain 

58.0• 
25.0 • 4.09 

Terminal period 

38.26•176 

Termina l  period 

12.3+2.03 22.0~2.44 22.7 ~=4.17 24.6 ~5.32 32.3• 14.6• 

virtually absent during the 2 h after the reacting injection (Fig. I), distinguishing it sharply from the reac- 

tion before injection of chlorpromazine (Table i). 

A similar blocking effect of chlorpromazine on the hypothalamico-hypophyseo-adrenal system was 
observed after transfusion of heterogenie blood. Differences in the course of blood-transfusion shock in 
animals receiving chlorpromazine are worthy of attention. Whereas after transfusion of donors' blood to 
intact dogs, the shock hypotension was slight or absent, in animals whose reactivity was modified by chlor- 
promazine, in every case shock developed with, in some cases, a secondary lowering of arterial pressure. 
The 17-HC concentration in the plasma fluctuated within narrow limits, remaining almost at the background 
level (Fig. i). 

Traumatic shock in the dogs receiving injections of chlorpromazine was characterized by an ill-de- 
fined erectile phase and by rapid progression of the hemodynamic disturbances. The initial response of 
the adrenal cortex to mechanical trauma corresponded to the changes observed in intact animals after 
trauma (Fig. 2). Whereas, however, in the animals without premedication, profound Shock was accompan- 
ied by the highest increase in the 17-HC level and death occurred when the blood eorticoid concentration 
was high, the torpid phase of traumatic shock in animals receiving chlorpromazine was characterized by a 
progressive decrease in the 17-HC concentration, parallel to the fall of arterial pressure. The animals 
died with a subnormal 17-HC level. It can accordingly be concluded that chlorpromazine prevents the 
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seconda ry  r i s e  in 17-HC concentra t ion cha rac t e r i s t i c  of profound shock in unanesthet ized dogs. This con- 
clusion was conf i rmed by  the study of the adrenocor t i ca l  r e sponse  in the course  of hypo thermia  p receded  
by  admin is t ra t ion  of ch lo rp romaz ine .  While not prevent ing the p r i m a r y  r e sponse  of the adrena l  cor tex  to 
cold t r a u m a ,  ch lo rp romaz ine  prevented  a fur ther  i nc rea se  in the p l a sma  co r t i cos t e ro ids  during changes in 
the body t e m p e r a t u r e  (Fig. 2). 

Hence,  the s tudy of the effect  of ch lo rp romaz ine  on development  of the reac t ion  of an imals  to s t r e s s  
showed that the drug se lec t ive ly  blocks the s t r e s s o r  effect  of s e v e r a l  s t imul i  but is ineffective in si tuat ions 
connected main ly  with the c rea t ion  of ex te rocep t ive  informat ion (mechanical  and cold t r auma) .  

T0 inves t iga te  the m e c h a n i s m  of act ion of ch lo rp romaz ine  on va r ious  components  of the hypothala-  
m ico -hypophyseo -ad rena l  s y s t e m ,  in the next group of expe r imen t s  the effect  of the compound was studied 
on the s e c r e t o r y  ac t iv i ty  of the adrena l  cor tex  and its abil i ty to respond to specif ic  s t imu la to r s  (cor t i co-  
t rop in  and adrenalin) aga ins t  the background of ch lo rp romaz ine  admin i s t ra t ion .  Data in the l i t e r a tu re  con-  
ce rn ing  the c h a r a c t e r  of this effect  of ch lo rp romaz ine  on the g lucocor t icoid  function of the adrenal  a r e  con-  
f l ict ing,  although mos t  w o r k e r s  [1, 6, 9, 10] cons ider  that  ch lo rp romaz ine  i nc rea se s  product ion of co r t i co -  
s t e ro ids .  The resu l t s  now obtained showed that  30 min a f t e r  i n t r amuscu l a r  injection of ch lo rp romaz ine  
the 17-HC concentra t ion  in p l a s m a  f r o m  pe r iphe ra l  venous blood was inc reased  f r o m  3.35• to 5.74• 
0.56 ~g% (P < 0.001). 

In t ravenous  injection of 20 i.u. ACTH 30 min a f t e r  injection of ch lo rp romaz ine  increased  the co r t i -  
cos te ro id  concentra t ion  by 4-5 t i m e s .  Ch lo rpromaz ine  thus does not p revent  the r e sponse  of the adrenal  
cor tex  to exogenous ACTH, so that,  consequently,  the absence  of ad renocor t i ca l  r e sponse  to ce r t a in  types  
of  s t r e s s o r  s t imul i  aga ins t  the background of ch lo rp romaz ine  is independent of the d i rec t  act ion of the drug 
on the adrenal  cor tex ,  but  is a s soc ia t ed  with d is turbance  of the ad renocor t i co t rop ic  function of the p i tu i tary .  
To study the m e c h a n i s m s  respons ib le  for  inhibition of ACTH sec re t ion  under  the influence of c h l o r p r o m a -  
z ine ,  a function t e s t  was p e r f o r m e d  in which adrenal in  [4] was injected aga ins t  the background of c h l o r p r o m -  
azine.  

Injection of 4 ~g/kg  adrena l in  into intact  dogs i nc rea sed  the p l a s m a  17-HC concentra t ion by  2-4 t imes  
30-40 min a f t e r  subcutaneous injection.  Inject ion of adrenal in  aga ins t  the background of ch lo rp romaz ine ,  
however ,  did not change the p l a s m a  cor t i cos te ro id  concent ra t ion  or  lowered  it. Analysis  of these  r e su l t s  
sugges ts  that  the d i s turbance  of the p i tu i ta ry  ad renocor t i co t rop ic  function by  admin i s t r a t ion  of c h l o r p r o m a -  
zine is connected with the blocking action of the drug on the adrenerg ic  ac t ivat ing m e c h a n i s m s  of the r e t i -  
cu la r  fo rmat ion  and hypotha lamus ,  the exis tence  of which has  r ecen t ly  r ece ived  factual  conf i rmat ion  [5]. 
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