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FUNCTIONAL STATE OF THE HYPOTHALAMO-HYPOPHYSEO-ADRENAL SYSTEM 

IN GUINEA PIGS EXPOSED TO RADIAL ACCELERATION 

V. E. Ryzhenkov and N. S. Sapronov UDC 612.432+612.45+612.826.4].014.47:531.113 

The effect of an increased gravitational field on activity of the hypothalamo-hypo- 
physeo-adrenal system was studied in experiments on guinea pigs. A single exposure 
led to activation of this system; however, during repeated exposure to radial ac- 
celeration the animals ceased to respond by an increase in the blood corticosteroid 
level, evidently on account of adaptation of the central components of the system 
and not of exhaustion of the adrenal cortex. 

KEY WORDS: Hypothalamo-hypophyseo-ad~enal system; radial acceleration; cortico- 
steroids. 

The study of the action of acceleration and the associated overloading on the neuroendo- 
trine regulatory mechanism is an urgent problem in aviation and space medicine [2]. 

In this investigation the effect of single and repeatedexposure to radial acceleration 
on the state of the hypothalamo-hypophyseo-adrenal system, the hormones of which have an im- 
portant influence on the resistance of the body to unfavorable environmental factors [6, 7], 
was studied. 

EXPERIMENTAL METHOD 

Experiments were carried out on 96 male guinea pigs weighing 320-400 g. In these ani- 
mals, as in man, the main adrenocortical hormone is cortisol (17-HCS) [4, 8]. Its concen- 
tration was determined in the blood plasma [5] of the animals after they had been spun in a 
special centrifuge with a lever 60 cm long. Twenty minutes before exposure to radial ac- 
celeration (llg for i0 min) the guinea pigs received an intraperitoneal injection of methyl- 
diazine (i0 mg/kg), chlorpromazine (I0 mg/kg), or physiological saline. Control animals re- 
ceived physiological saline over a period of Ii days. Blood samples were taken from the 
heart in the morning. The results were subjected to statistical analysis [i]. 

EXPERIMENTAL RESULTS AND DISCUSSION 

The 17-HCS concentration in the blood plasma of the guinea pigs 90 min after a single 
spinning was much higher than in the control animals. During repeated acceleration, start- 
ing from the sixth day, the 17-HCS concentration was almost unchanged after spinning (Table 
i). 
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TABLE I. Effect of Increased Gravita- 
tional Field on 17-HCS Concentration in 
Blood Plasma of Guinea Pigs (M • m) 

Day of ex- 
periment 

1 
3 
6 
9 

11 

17-HCS conch., pg% 
control expt. 

38,6+--3,3 * 80,4--4,6 
48,6-----2,3 64,4-----4,8 
40,3• 45,7-----5,7 
38,4-----4,2 54,3~9,1 
45,6+3,1 47,5-+8,7 

<0,05 
<0,05 
> 0,05 
> 0,05 
>0,05 

*Each figure is mean of 6-8 determina- 
tions. 
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Fig. I. Effect of ethimizole on blood 
plasma 17-HCS concentration in guinea 
pigs. Ordinate, 17-HCS concentration 
(in ~g %). I) Intact animals; 2) ani- 
mals exposed to repeated spinning on 
centrifuge. Unshaded columns) before 
injection; shaded columns) 2 h after 
injection of ethimizole. Values of 
M • m shown. 

Fig. 2. Response of hypophyseo-adrenal 
system of guinea pigs to single expo- 
sure to an increased gravitational 
field: i) animals receiving physiolog- 
ical saline; 2) animals receiving meth- 
yldiazine; 3) animals receivin~ chlor- 
promazine. Unshaded colums) control; 
shaded columns) 90 min after spinning. 
Remainder of legend as in Fig. i. 

The gradual weakening of the response of the adrenal cortex to repeated radical accel- 
eration could be attributed either to habituation (training) of the central mechanisms or 
to exhaustion of the reserves of the glands. To study this question the substance ethimi- 
zole (ethylamide of imidazolecarboxylic acid), which increases adrenocortical activity in 
guinea pigs through its influence on thehypothalamic regulation of ACTHsecretion [3], was used. 
Ethimizole was injected intraperitoneally into the guinea pigs 20-24 h after the last spin- 
ning in a dose of 20 mg/kg, and blood samples were taken from the heart 2 h later. The 
stimulating effect of ethimizole on the adrenal cortex was completely preserved in animals 
exposed to radial acceleration for II days (Fig. i). Weakening Of the response of the hy- 
pophyseo-adrenal system to repeated radial acceleration was thus the result not of exhaus- 
tion of this system but of adaptation of the central mechanisms to the corresponding pro- 
cedure. This conclusion is also confirmed by the fact that some autonomic responses aris- 
ing in guinea pigs during exposure to an increased gravitational field (an increase in the 
heart and respiration rates, disturbances of movement coordination) gradually diminished and 
disappeared completely on the 6th-llth day of spinning. 
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To study the possible role of central cholinergic and adrenergic mechanisms in the ac- 
tion of the increased gravitational field on the hypophyseo-adrenal system the effectiveness 
of preliminary injection of the central muscarinic cholinolytic drug methyldiazine (i0 
mg/kg) or the adrenergic blocking drug chlorpromazine (I0 mg/kg) was studied. Neither sub- 
stance had any significant effect on the manifestation of the adrenocortical response to a 
single spinning (Fig. 2). Consequently, stimulation of the function of the hypothalamo- 
hypophyseo-adrenal system during a single exposure to radial acceleration evidently is not 
dependent on integrity of the central cholinergic or adrenergic mechanisms. 
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EFFECT OF CYTOSTATIC AGENTS ON DEVELOPMENT OF THE FEBRILE 

REACTION TO INJECTION OF BACTERIAL PYROGEN 

A. V. Sorokin, O. M. Efremov, UDC 615.277.3.015.4:612.57~612.57.014.46 615.277.3 
0. A. El'kina, E. G. Rybakina, 
and I. K. Ukhanova 

The development of the febrile reaction tO injection of bacterial lipopolysac- 
charide (pyrogenal) in rabbits after preliminary treatment with actinomycin D and 
cortisone was studied. This treatment did not change the reactivity of the tem- 
perature regulating centers of the rabbits to endogenous pyrogen. After intra- 
venous injection of the bacterial pyrogen the febrile reaction was considerably 
shortened, and after intracisternal injection of the pyrogen the reaction was 
sharply inhibited. These results indicate an important role of polymorphonuclear 
leukocytes and of endogenous pyrogen formation by these cells in the mechanism of 
fever in response to the action of bacterial pyrogen. 

KEY WORDS: Fever; pyrogens; inflammation; cytostatic agents. 

In the modern view the development of fever in various pathological conditions is due 
to endogenous pyrogens formed by the blood cells, mainly by polymorphonuclear leukocytes and 
monocytes. Endogenous pyrogens are considered to be natural and adequate stimuli for the 
temperature regulating centers, and the role of bacterial pyrogens is simply to stimulate 
the synthesis of endogenous pyrogens by the leukocytes [2, 4, 6, I0]. At the same time, it 
is known that a high fever can be observed in patients with agranulocytosis or severe granu- 
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