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CHANGES IN THE RATE OF METABOLIC CLEARANCE OF 

CORTISOL IN DOGS AFTER TERMINAL STATES 

A. V. Volkov UDC 616-036.882-092.9-08-07:616. 

453-008.6-072.7 

In the early period of resuscitation after circulatory arrest for 15 min in dogs the 
rate of metabolic clearance of 17-hydroxycorticosteroids (17-HCS) was found to be 
reduced, more especially in animals which subsequently died. This decrease was due 
mainly to a decrease in the clearance of plasma 17-HCS by organs in the splanchnic 
region and was evidently connected with the circulatory disturbances. 

KEY WORDS: circulatory arrest; postresuscitation period; rate of metabolic olearance 
of 17-hydroxycorticosteroids. 

Increased secretion of certain adaptive hormones in various types of stress and terminal 
states has recently been conclusively proved, but the problem of coexisting changes in hormone 
utilization in the body still remains unexplained. The most complete picture of the uptake 
of hormones by effector tissues is given by the rate of metabolic clearance of the hormone, 
reflecting the volume of plasma irreversibly freed from hormone in unit time [Ii]. Its value, 
according to various workers [4, 9, 12, 13], correlates directly with the strength of the 

hormonal effect. 

Changes in the rate of metabolic clearance of cortisol in the postresuscitation period 
after circulatory arrest for 15 min were studied. 

Laboratory of Experimental Physiology of Resuscitation, Academy of Medical Sciences of 
the USSR, Moscow. (Presented by Academician of the Academy of Medical Sciences of the USSR 
V. A. Negovskii.) Translated from Byulleten' Eksperimental'noi Biologii i Meditsiny, Vol. 
83, No. 2, pp. 142-143, February, 1977. Original article submitted April 20, 1976. 

This material is protected by  copyright registered in the name o f  Plenum Publishing Corporation, 227 West 1 7th Street, New York, iV. Y. 
10011. No part o f  this publication may be reproduced, stored in a retrieval system, or transmitted, in any form or by  any means, electronic, 
mechanical, photocopying,  microfilming, recording or otherwise, wi thout  written permission o f  the publisher. A copy o f  this ar~'cle is 
available f rom the publisher for  $ 7.50. 

132 



EXPERIMENTAL METHOD 

Experiments were carried out on 34 anesthetized (pantopon 4 mg/kg, pentobarbital 10-25 
mg/kg), heparinized (I00 i.u./kg) dogs weighing 15-30 kg. In control experiments (Ii dogs) 
the possibility of using the method of determining the rate of metabolic clearance of cortisol 
(RMCC) was studied. For this purpose, the RMCC was determined repeatedly in five experiments 
at intervals of 1-2 h, in another three experiments its changes were studied after abolishing 
the secretion of endogenous hormones by adrenalectomy, and in a further three experiments 
after a test laparotomy. In the experiments of group i (ii dogs) the RMCC was investigated 
in the initial state and during 1-6 h of the recovery period after circulatory arrest for 
15 min caused by electric shock [2]. In the experiments of group 2 (I0 dogs) the extra- 
splanchnic RMCC was determined. For this purpose, the vessels of the liver, spleen, pancreas, 
and gastrointestinal tract were ligated in six animals just recovering from circulatory arrest. 
In four experiments of group 2 a similar operation was performed on animals in which a ter- 
minal state had not been produced. In addition, in two animals the RMCC was reinvestigated 
during hypovolemic hypotension for 5 h to a level of 60-90 mm Hg and a reduction of the car- 
diac output to 45 • 5% of its initial value in order to determine the role of circulatory 
disturbances in hormone utilization. The RMCC was determined by a method of single loading 
with the hormone [7, 8, ii]. Through an arterio-venous shunt of the femoral vessels the 
animals received cortisol sodium hemisuccinate in a dose of i mg/kg over a period of 1 min. 
The concentration of free 17-hydroxycorticosteroids (17-HCS) in the plasma [3] was determined 
before and 30, 60, 90, and 120 min after loading. The rate of metabolic clearance of 17-HCS 
was calculated from the monoexponential curve of disappearance of the injected cortisol. 

EXPERIMENTAL RESULTS 

During repeated determinations in the control dogs no significant change was found in 
the rate of metabolic clearance of 17-HCS (17.7 • 3.3 and 16.3 • 2.4 ml/min.kg). Adrenalec- 
tomy and laparotomy increased this figure equally (by 45-50%; P < 0.05). The control experi- 
ments thus confirmed that the method can be used and their results also indicated a change 
in the index under stress conditions, in agreement with data in the literature [5-7, i0]. 

Depending on the results of resuscitation after circulatory arrest for 15 min the animals 
of group i were divided into two subgroups: those which survived and those which died during 
the first 24 h. In the five dogs which survived stable cardiac activity was restored sooner 
(on average by 3 min; P < 0.05), but the recovery time of certain other functions (respira- 
tion, corneal and spinal reflexes) did not differ significantly from that in animals which 
died during the first 24 h of the experiments. Between the first and sixth hours of the 
postresuscitation period, the rate of metabolic clearance (RMC) of 17-HCS fell by 35% below 
its initial level in the dogs which died (P < 0.05) but by only 10% in those which survived. 
The plasma 17-HCS level before cortisol loading was the same before the experiment and after 
resuscitation in both the surviving and the dying dogs, namely 16.1 • 1.4, 16.2 • 1.4, and 
15.8 • 2.4 ~g% respectively. On the basis of the plasma endogenous 17-HCS level before 
loading and their RMC, the production of endogenous 17-HCS was calculated. It was 1.9 • 0.2 
~g/min.kg before the experiment, compared with 1.4 • 0.2 after resuscitation in the dying 
dogs and 2.0 • 0.I ~g/min.kg in the survivors. The differences between the values for the 
subgroups were statistically significant (P • 0.02). 

The decrease in RMC of 17-HCS in the early postresuscitation period can be attributed 
both to hypoxic injury to specific tissue receptors of the hormones and to the development 
of a low cardiac output syndrome, which was most marked in the nonviable animals [1]. In 
fact, in the experiments with hypovolemic hypotension accompanied by a sharp fall in cardiac 
output the RMC of 17-HCS was 42% lower than initially. 

Since glucocorticoids are utilized by virtually all tissues of the body, the question 
naturally arose: Which tissues are mainly responsible for the change in the total RMC of 
17-HCS during resuscitation? In control "eviscerated" animals the rate of extrasplanchnic 
17-HCS clearance was 11-17% of the total rate of this process. In the postresuscitation 
period in 4 of 6 experiments on "eviscerated" animals it reached almost 40% of the total 
rate, and only in one experiment was it a lower percentage than in the control. 

Consequently, in the postresuscitation state the total rate of 17-HCS clearance was 
reduced on account of a sharp decrease in the role of organs of the splanchnic region in that 
process, whereas the 17-HCS clearance by extrasplanchnic tissues was evidently actually in- 
creased. 
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CHANGES IN SOME GAS EXCHANGE INDICES IN DOGS IN THE INITIAL STAGE 

OF TRAUMATIC SHOCK BY CANNON'S METHOD 

B. R. Yaremenko and Yu. Yu. Keerig UDC 616-001.36-092.9-07:[616. 
152.11+616.152.21]-074 

Experiments in which traumatic shock was produced by Cannon's method in 35 dogs showed 
that metabolic acidosis during shock develops against the background of a sharply in- 
creased oxygen consumption in the initial stage of trauma when the arterial pressure 
is much higher than originally. The brain is under the most favorable conditions of 
gas exchange in traumatic shock, whereas the skeletal muscle of the limbs is less 
favorably situated. It is concluded that in severe trauma, despite sustained func- 
tion of the respiratory and cardiovascular systems, the tissues of the brain and 
skeletal muscle do not receive sufficient oxygen as a result of circulatory distur- 
bances and a sharp rise in their oxygen demand. 

KEY WORDS: gas exchange; metabolic acidosis; a~id-base balance. 

Unjustifiably little attention has so far been paid to study of the functions of the 
main systems responsible for homeostasis in the initial period of traumatic shock. Moreover, 
there is no general agreement among specialists even on the meaning of the concepts of the 
"initial" and "late" stages of shock [I, 4, 9]. Some workers regard shock as purely a state 
of sharply depressed functions of the body after severe trauma or blood loss [8]. The gas 
exchange and, in particular, the acid--base balance have been investigated on several occa- 
sions in traumatic shock [2, 4]. However, the lack of any unified model of traumatic shock 
and of any combined approach to the study of its pathogenesis, coupled with neglect of the 
importance of the time factor and the fragmentary nature of information about the oxygen 
budget of the body in this severe complaint, does not permit the disturbance of the gas ex- 
change to be analyzed with sufficient depth in the course of its development. From the 
writers' point of view the most important stage in the development of traumatic shock, and 
the one which has received least study, is the erectile stage (the stage of excitation). It 
is at themoment of trauma or immediately after that the vital homeostatic mechanisms are 
overwhelmed, with the subsequent development of marked metabolic disturbances and a serious 
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