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The l i terature contains data on the hormonal function of the adrenal cortex in monkeys but they are few and 
have been obtained mainly with rhesus monkeys [6, 9]. 

The aim of the present work was to es t imate  normal values for adrenal cortex hormones in 2 species of monkey, 
rhesus monkeys and hamadryas baboons, and also to study the react ion of the adrenal cortex in monkeys to the in jec-  
tion of adrenocort icotropic hormone, neuro-emot ional  stress, and physical stresses. 

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

In ear l ier  work we found that the adrenats of hamadryas baboons and rehsus monkeys secrete mostly 17-hy- 

droxyeorticosterone (hydrocortisone). The hormone act ivi ty  of the adrenal cortex was therefore evaluated by the 

content of 17-hydroxycorticosteroids in blood plasma. 

17-Hydroxycorticosteroids were es t imated in 1.5 ml plasma by the method of Porter and Silber modified by 
N. A. Yudaev and Yu. A. Pankov [5]. This method permits the estimation only of those corticosteroids with an OH 

group at C17, i. e., 17-hydroxycorticosterone. 

To es t imate  the 17-hydroxycorticosteroids 3,5-4 ml blood was taken. 

The trials in which normal values for 17-hydroxycorticosteroids were es t imated in monkeys were on 30 sexual-  
ly mature rhesus monkeys and hamadryas baboons of both sexes, and also on 16 immature  rhesus monkeys. 

The effect  of adrenocort icotropic hormone on adrenal cortex act ivi ty  was studied in 8 adult monkeys: 4 
hamadryas baboons and 4 rhesus monkeys (males). ACTH (Sanabo) was injected intravenously at a rate of 1 unit 

per kg bodyweight. 

The effect  on adrenal cortex function of neuro-emot ional  stress Caused by stopping the tr ial  and separating 
the males from the females for 11/2-2 h was studied in adult males, 4 hamadryas baboons and 4 rhesus monkeys. The 
react ion of the cor t ical  layer of the adrenals to the action of surgical t rauma while under nembutal  narcosis was 
studied in 6 hamadryas baboons and rhesus monkeys. The operation consisted of obtaining blood flowing from the 

adrenal. 

The effect  of physical effort (15-20 rain running in a rotating wheel) on adrenal cortex act ivi ty was studied 

in 5 hamadryas baboons. 

R E S U L T S  

The results of the trials in which normal values for 17-hydroxycorticosteriods in monkeys studied are presented 

in Table 1. 
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TABLE 1, 17-Hydroxycorticosteroids in Blood Plasma of Monkeys (in /~g per 
100 ml Plasma) 

Group of animals 

;exually mature hamadryas baboons: 
males 
females 

;exually mature rhesus monkeys: 
males 
females 

Immature  rhesus monkeys 

No. of 
observations 

41 

85 

39 
40 

89 

No. of 
animals 

4 

12 

4 

i0 

18 

M• 

41~1.5 

52~1.5 

34~3 

44 • 1,2 

51• 

Table 1 shows that there was far more 17'hydroxycort icosteroids in female  rhesus monkeys and hamadryas 

baboons than in males and more in immature  rhesus monkeys than in adult  monkeys of that species. 

The data on the high concentration of 17-hydroxycorticosteroids in females and the re la t ive ly  low concentra-  

tion in males agree with findings in the l i terature on the abi l i ty  of estrogens to increase the level  of  corticosteroids 
in blood plasma and on the inhibitory effect of male sex hormones on adrenal cortex ac t iv i ty  [3, 11. 14, 15]. 

Estimation of 17-hydroxycorticosteroids during a day showed (Fig. 1), that the highest values occur from 9 a.m. 
to noon, then gradual ly  fall ,  more rapidly in rhesus monkeys than in hamadryas baboons. 

The diurnal behavior of tT-hydroxycort icosteroids in the blood plasma of monkeys established by us is con-  
firmed by findings in the l i terature [9]. 

Figure 2 shows that in rhesus monkeys the greatest increase in concentrat ion of 17-hydroxycorticosteroids in 
response to in ject ion of ACTH was observed onehour after inject ion,  whereas in hamadryas baboons the max imum 

values were found 2-3 h after in ject ion of ACTH, The amount of 17-hydroxycorticosteroids in blood increased more 
considerably in hamadryas baboons than in rhesus monkeys. One can speculate  on the differing sensit ivity of the 
cor t ical  layer  of the adrenals of monkeys of different species to exogenous ACTH. 

At the beginning of the tr ial  the level  of 17-hydroxycorticosteroids was increased in the monkeys. As the 
orientation defense reaction is reduced, the amount of 17-hydroxycorticosteroids falls also. 

The neuro-emot ional  stress in the males caused by separating them from the females is accompanied  by an 
increase in blood plasma 17-hydroxycorticosteroids (Fig. 3). Stat is t ical  analysis of the exper imenta l  results showed 
a significant increase in the level  of corticosteroids in al l  the monkeys except  for the male  Turgos (see Fig. 3), in 
which no emot ional  react ion to separation from the females was noted. 

The marked increase in the 17-hydroxycorticosteroid content of the monkeys during neuro-emot ional  stress 
indicates the part icipat ion of the higher sections of the central  nervous system in the regulat ion of the function of 
the p i tu i tary-adrenal  system. 
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Fig. I. 17-Hydroxycorticosteroids (in 

~g %) in monkeys at different times of 
the day: 1) hamadryas baboons; 2) 

rhesus monkeys. Each point is the mean 
of 8-40 estimations. 
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Fig. 2. Reaction of monkey adrenal cor-  
tex to in ject ion of ACTH, On axis of 
abscissae - t ime from ACTH inject ion (in 

h). Each point is the mean of 4-12 es- 
t imations.  Other notes as for Fig. 1. 
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Fig, 3. Effect of neuro-emotional  stress on blood plasma 17-hydroxy- 
corticosteroids of monkeys (in ~g %). Plain columns) ini t ia l  value; 
crosshatched) 2 h after separation of females from males. Each column 

is the mean of 5-10 estimations. 

Findings on the adrenal cortex reaction of monkeys under nembutal  narcosis to the effect of surgical trauma 

are presented in Table 2. 

The behavior of the corticosteroids during surgery for obtaining blood from the adrenals, shown in Table 2, 

shows that adrenal cortex activity increases for the most part immediately before surgery and before narcosis. This 

increase may be considered a result of the orientation defense reaction of monkeys to being placed on the operating 
bench. After narcosis at the t ime of surgery a relatively small  increase in 17-hydroxycorticosteroids is noted. This 

is connected with the fact that nembutal  narcosis blocks the entry of nerve impulses into the hypothalamus, the 
nuclei of which, as is well-known [1, 10, 12, 13], produce a neurosecretion which stimulates the synthesis mad secre- 

tion of ACTH in the adenohypophysis. Nembutal, in blocking the production of the neurosecretion, thereby inhibits 

secretion of ACTH, as a result of which the adrenal cortex does not receive adequate stimulus. 

The results presented agree with those in the literature [2, 7, 8] on the inhibitory effect of barbiturates of the 

nembutal  type during surgery on the activity of the hypothalamus - adenohypophysis - adrenal cortex system. 

The results of the effect of physical stress on the activity of the pituitary -adrenal  system of hamadryas baboons 

(females) are shown in Table 3, 

The individual reaction of the monkeys can be clearly seen in Table 3: whereas the greatest increase in 
adrenal function in the first 2 animals occurs 60 rain after a 20 min run, in the last 3 it was clearly observed after 

TABLE 2. Effect of Surgical Trauma with Nembutal Narcosis on the Concentration of 17-Hydroxycortico- 

steroids in the Blood Plasma of Rhesus Monkeys and Hamadryas Baboons 

Group of animals 

Rhesus monkeys: 

(Nos. 40, 98). , . 

Hamadryas baboom: 
Naut . . . . . . . .  

Zodiak . . . . . .  

~isen . . . . . . . .  

Lazurnik . . . . .  

Anyb . . . . . . . .  
L 

M + m  

Concentration of 17-hydroxycorticosteroids (in #g per 100 ml plasma) 

initial 

40 

51 

50 

54 

55 

52 

50 2 2.4 

before surge[y and 
before narcosis 

after 20 rain 

65 

67 

68 

70 

67 21.2 

during surgery 

61 

73 

64 

76 

59 

67 ~3.2 

after 90 min 

53 

68 
64 

99 

71 + 11.1 

after 120 min 

67 

69 

72 

81 

65 

87 

73 23.2 
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TABLE 3. Effect of Physical Stress on the Content of 17-Hydroxycorti- 
costeroids in the Blood Plasma of Hamadryas Baboons (Females) 

Concentration of 17-hydroxycorticosteroids (in 

gg per 100 ml plasma) 
Name of animal  

Naperstyanka . . 
N4ra . . . . . . . .  
Kaliforniy a . . . .  

Khna . . . . . . . .  
Ineya . . . . . . .  

M 2 m  

ini t ial  

43 

45 

49 

52 

53 

48 e l . 9  

after 15-20 rain running 

after 6 m i n  

52 
62 
93 

103 

73 

77 29.7 

after 60 rain 

iii 

73 

98 
I00 

81 

932 7.3 

only 6 rain. In these 3 trials, along with muscular stress, there was also a neuro-emotional  factor asso- 

ciated with the orientation defense reaction of monkeys to the experimental  conditions. 

S U M M A R Y  

Experiments were made by Porter and Silber's method in N. A. Yudaev arid Yu. A. Pankov's modification to 

establish the normal level of 17-hydroxycorticosteroids in the blood plasma of monkeys. The concentration of 17-hydroxy- 

corticosteroids in male rhesus macaques was on the average 34 2 1.3 mg %, in f e m a l e s -  44 2 1.2 mg 9 ;  in male 

and female hamadryads - 4 1  J: 1.5 mg % and 52 2 1,5 mg % respectively. 

Variable reaction of the adrenal cortex to intravenous inject ion of ACTH was found in different species of 

monkeys, in rhesus macaques the maximum increase in the amount of 17-hydroxycorticosteroids was registered one hour 

after the injection of the preparation, in hamadryads - in two hours. 

Nembutal anesthesis prevents the development of the stress condition. It was found that the neuro-emotional  

strain in monkeys brings about a marked increase in the hormonal function of the adrenal cortex. 
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