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Although many investigators have shown interest  in the endocrine changes occurring in response to trauma and 
surgical  operations [10-12,14], inadequate study has been made of the state of the p i t u i t a r y - a d r e n a l  system (PAS) 

in t raumat ic  shock. For a long t ime,  the pathogenesis of shock was associated with the exhaustion of the adrenal 
cortex and with the development  of adrenocort ical  fai lure following overstrain [1,9,18,21,22]. This theory was 
supported by the fact that in hypophysectomized and adrena lec tomized  animals,  there is no adequate metabol ic  re- 
act ion to t rauma or surgical  operation, and they die quickly with signs of shock [1,21,22]. 

Patients with chronic adrenocort ical  failure develop irreversible shock even in the course of minor operations. 
The operat ive mortal i ty  among patients with Addison's disease is 56% [6]. 

Administrat ion of adrenocort icat  extracts and steroid hormones to adrena lec tomized  and heal thy animals in- 
creases their resistance to trauma [2,23]. Some of the symptoms forming the c l in ica l  picture of t raumat ic  shock 

(hypothermia,  hypotension) resemble  those of chronic adrenal  cort ical  failure [1]. 

On the basis of the theory of exhaustion of the adrenal  cortex in t raumat ic  shock which was deduced from 
these observations, many authors have described the use of steroid hormones and ACTH (with confl ict ing results) 
along with other measures in the t reatment  of shock arising in such patients [8,8]. More recent publications have 

contradicted this theory of the pathogenesis of shock. 

Following acute  blood loss in dogs, the level  of 1%hydroxycorticosteroids and ACTH in the peripheral  blood 
is e levated  in the period of hypotension [18]. Reports have also been published [7,8,20] of an increase in the l % h y -  

droxycorticosteroid (17-HCS) concentrat ion in the plasma of persons in a state of t raumat ic  shock. 

Because the state of the PAS in the various periods of t raumat ic  shock has not yet  been studied either c l in i -  

ca l ly  or exper imenta l ly ,  the present invest igat ion was carried out for this purpose, using the method of para l le l  de- 
terminat ion of the free 17-HCS and ACTH in the blood plasma. 

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

The invest igat ion was carried out on dogs of both sexes, weighing 9-28 kg, and on male  albino rats weighing 
100-840 g. Shock was produced in the dogs by crushing the soft tissues of the thigh with a heavy weight. The num- 
ber of blows appl ied  varied from 80 to 320 (mean 240). Trauma was accompanied  by a fal l  of ar ter ia l  pressure, on 
the average to 70 ram, and by the appearance of signs of shock. 

The concentrations of ACT H and 17-HCS were invest igated in the plasma of venous blood obtained before 
trauma, i m m e d i a t e l y  after trauma (which lasted 9-37 rain), and in the torpid phase of shock, 48-210 rain after trau- 
ma (at the beginning of the agonal period). The total  blood loss as a result of taking blood samples for investigation 
averaged 200 ml (0.9-2.8% of the body weight). The  blood pressure in the right carotid artery was recorded by 
means of a mercury manometer ,  and respiration by means of a cuff placed around the an imal ' s  chest and connected 
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to a Marey's tambour. The adrenocorticotropic activity of the plasma was determined by Sayers' method [19], 

based on the abil i ty of ACTH to lower the ascorbic acid level in the adrenals of rats. The concentration of the lat-  

ter was estimated by the method of Roe and Kuether [17]. The effect of endogenous ACTH on the adrenals of the 

rats was abolished by intraperitoneal inject ion of cortisone [4] or of hydrocortisone 4 h before the experiment [16]. 
The concentration of 17~HCS in the plasma was determined by the method of Silber and Porter, as modified by 

N. A. Yudaev and Yu. A. Pankov [15]. The hypophysis and adrenals of the dying animals were investigated 

histologically. 

The present report describes the results of experiments on 15 dogs and 178 rats. One dog, killed by massive 

exsanguination, was used as a control for the histological investigations of the pituitary and adrenals. 

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

The fixation and subsequent injury of the animals evoked generalized excitation and raised the arterial pressure 

from 112-170 mm (mean 130) to 130-224 mm (mean 164). The pattern of the subsequent course of the shock was 

such that the dogs could be subdivided into two groups, differing with respect to their length of survival and the dy- 

namics of the concentration of hormones in the blood. In the nine animals of group 1, the arterial pressure fell 

actually during trauma on the average to 77 ram, and a deep depression developed so that the animals did not react 

to trauma. The mean number of blows required to produce shock in this group was 194. In group 2, although the 

arterial pressure fell to 57 ram, the five dogs remained restless, with marked motor excitat ion which continued until  

death. To produce shock in the animals of this group, 146 blows had to be applied. 

The results of the investigation of the adrenocorticat activity and of the 17-HCS concentration in the plasma 

are given in the table. 

Fixation, and dissection of the blood vessels, stimulated the adenohypophysis and the adrenal cortex of the un- 

anesthetized animals,  so that the in i t ia l  concentration of I%HCS in the plasma was higher than in the healthy dogs 
(1.0-3.8 gg%). At the same t ime, in 8 of the 14 animal$ a high concentration of ACTH was found, whereas in 

healthy dogs [16] or humans [3] at rest no ACTH could be detected by Sayers' method. 

In the erecti le stage of shock in the animals of both groups, a further increase in the concentration of I%HCS 

above the ini t ia l  level was observed. The ACTH concentration was very slightly increased in the group with marked 

excitation, while in the animals with depression it was lowered to a level  lying below the l imi t  of sensitivity of the 
method. It may be assumed that the change in the secretion of ACTH in the erecti le phase was determined, in the 

first case, by the st imulating influence, and in the second case by the inhibitory influence, of the hypothalamus on 
the adenohypophysis. This suggestion is in agreement with observations [2] showing that, in traumatic shock, inhi- 

bition spreads to the subcortical centers. Depression of the function of the adenohypophysis is evidently one of the 

manifestations of inhibit ion of the brain stem. 

In the animals of group 1 in the torpid phase of shock (with marked depression), the concentrations of ACTH 

and 17-HCS in the blood plasma were considerably raised. In the dogs of group 2 (with increased excitation) in this 

phase the level of ACTH in the plasma was considerably lowered, while the concentration of 17-HCS was lowered 

by a lesser degree. The difference between the ACTH concentrations in the plasma of the two groups of animals is 

statistically significant (P < 0.02). 

These results demonstrate a parallel  trend between the severity of the traumatic shock and the concentration 

of ACTH and of 17-HCS in the blood plasma. In fact, in the dogs with a higher level of these hormones in the 

blood, the duration of survival was longer (128 rain) than in the case of the animals of the other group (76 min) 

(P < 0.05). 

Histological investigation of the adrenal Cortex of the dogs which had died, using sections stained with hema-  
toxylin and eosin, revealed slight infil tration of the adrenai cortex of some of the animals with leukocytes; in sec- 

tions stained with Sudan III from three dogs, the lipid content was reduced. 

The results obtained do not confirm the view that exhaustion of the function of the adenohypophysis and 
adrenal cortex develops in the course of brief (less than 3.5 h) t raumatic shock. The increase in the concentration 
of I?-HCS in the plasma of the peripheral blood, persisting unti l  the animals '  death, is evidence of intensified func- 
tional activity of the adrenal cortex. The two types of change in the ACTH concentration in traumatic shock, 
corresponding to differences in the character of the rBaction of the animals '  nervous system, point to the influence 

of the central nervous system on the function of the adenohypophysis. 
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A l l  a b b r e v i a t i o n s  of  p e r i o d i c a l s  in the  a b o v e  b i b l i o g r a p h y  are  l e t t e r - b y - l e t t e r  t r a n s l i t e r -  

a t i o n s  o f  t h e  a b b r e v i a t i o n s  a s  g i v e n  in the  o r i g i n a l  R u s s i a n  journal .  Some or al l  of  t h i s  per i -  

o d i c a l  l i t e r a t u r e  may  we l l  be  a v a i l a b l e  in E n g l i s h  t rans la t ion .  A c o m p l e t e  l i s t  o f  the  c o v e r - t o -  

c o v e r  E n g l i s h  t r a n s l a t i o n s  a p p e a r s  at  the  b a c k  o f  t h i s  i s s u e .  
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