
The resul ts  do not contradict  the hypothesis of the regula tory  role of enderpines in relation to eatechol-  
amine metabol i sm [3]. It is well known that sudden changes in the s t ructure  of emotions are  accompanied by 
the liberation of adrenalin into the blood s t ream.  This hypothesis is confirmed by experiments  in which water 
and adrenalin were given. Subcutaneous injection of water invariably makes it necessary  to increase  the pool 
of f ree  endogenous adrenalin in the myocardium on account of emotional and pain s t r e ss  in the experimental  
animals and the concentrat ions of all three types of enderpines are  reduced compared with their  level in the 
experiment  with injection of water  (Fig. 1B). 

Consequently, the mechanisms connected with metabol ism of the enderpines and their  function are  con- 
nected with changes in the free adrenalin (and, probably, of other catecholamines also) level and they respond 
to this level by a feedback mechanism,  i.e., they c a r r y  out the homeostas is  which we postulated previously [3]. 

The action of a -methyldopamine  (an inhibitor of catecholamine synthesis) also can evidently be explained 
s imilar ly .  This substance probably induces a compensa tory  increase  in the concentration of one fraction of 
e nderpines (RP3) in response  to a fall in the catecholamine level produced by that substance.  
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Experimental  investigations of energy metabol ism in different organs during shock and after blood loss,  
published in the l i terature ,  descr ibe  its changes during the f i r s t  3-4 h after  the beginning of development of the 
pathological p rocess .  However, in patients with th i rd-degree  t raumatic  shock the period of unstable hemodynam- 
ies las ts  much longer (according to data given by the I. I. Dzhanelidze Emergency  Aid Research  Institute, up 
to 16 h). Accordingly  it was decided to study the dynamics of changes in energy metabol ism during the 24-h 
period after  acute blood loss in the l iver and kidneys, the functions of which are  disturbed very significantly in 

this p rocess .  

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

F i f t y m a l e  ra ts  weighing 220-320 g were used. The animals were fixed to a f rame,  pentobarbital was in- 
jeered (40 rag/100 g intraperi toneally),  and the femora l  a r t e ry  was catheter ized to measure  the a r te r ia l  blood 
p ressu re  (BP). Bleeding (2.5% of body weight) was car r ied  out for 10 rain. Anesthesia  was maintained through- 
out the experiment.  The fixation of the ra ts  was subsequently re leased somewhat. Heparin was injected in 
fract ional  doses (total dose not more  than 500 units) into the femora l  a r te ry .  Depending on the course  of the 
pos themorrhagie  period the animals were divided into four groups.  In the rats  of group 1, BP fell immediately 
after blood loss on average to 9 mm Hg, after which it became stabilized at between 40 and 60 mm Hg (in 50% 
of the animals it did not exceed 45 mm Hg), after which it again fell progress ive ly .  Energy metabolism was 
investigated 3.6 h after  blood loss,  when the mean value of BP was 39 mm Hg. In the animals of groups 2, 3 and 

I. I. Dzhanelidze Emergency  Aid Research  Institute, Leningrad.  (Presented by Academician of the Academy 
of Medical Sciences of the USSR V. K. Kulagin.) Translated f rom Byulleten' ~ksper imenta l 'no i  Biologii i Med- 
itsiny, Vol. 89, I~o. 7, pp. 30-31, July, 1980. Original ar t icle  submitted August 14, 1979. 
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4 BP after blood loss averaged 18, 23, and 24 mm Hg respectively and it became stabilized at the level of 50- 
80 mm Hg. Tissues were taken for analysis after 7.2, 16.6, and 24 h respectively. Simultaneously with the 
experimental animals, four groups of control restrained rats were studied, which were sacrificed when the 
mean value of their BP was 87, 97, 64, and 68 mm Hg respectively. The energy potential of the cells was cal- 
culated by Atkinson' s method [2]. 

EXPERIMENTAL RESULTS 

Fixation of the animals caused no significant changes in the concentration of energy metabolites in the 

liver and kidneys, with the exception of a decrease in glucose and glycogen (Table i). The system of adenine 

nucleotides and the redox state of the cells of these organs were resistant to acute blood loss. In the rats of 

group 1 with the severest course of the posthemorrhagic period, in which energy metabolism was investigated 

in the stage of decompensation of the circulation when BP was 35-40 mm Hg, after temporary stabilization at 

the level of 40-60 mm Hg no significant changes were observed in the indices studied other than exhaustion of 

the glycogen reserves. In animals with less marked disturbances of the hemodynamics and with stabilization 

of BP at the level of 50-80 mm Hg (groups 2, 3, and 4), a sufficiently high level of adenine nucleotides remained 

in the liver and kidneys during the 24-h period after blood loss, and in the liver there was even a small increase 

in their total reserves. 

Disturbances of energy metabolism in the liver and kidneys of rats after a single blood loss has been 

described in the literature [6, i0], but they are difficult to compare with the results of the present experiments, 

for the authors cited did not measure BP or the extent of the blood loss. The effect of blood loss on the content 

of adenine nucleotides in the liver [4, 5, 7-9] and kidneys [4] has been studied mainly on the model of hemor- 

rhagicshoeksuggestedby Wiggers, with the blood pressure stabilized at 30 or 40 mm Hg. Marked changes in 

the concentration of these metabolites were found as early as after 1-2 h in the case of "reversible" shock 

and they reached high levels of severity after 2-3 h in the case of "irreversible" shock, when the A TP concen- 

tration fell to 15-20% of the initial level, and the lactate/pyruvate ratio was increased. 

The absence of significant changes in the concentrations of metabolites studied in the liver and kidneys 
of rats in the present experiments, by contrast with the results cited above, may be attributed to differences 
in the method of producing the blood loss and other factors. 

LITERATURE CITED 
J I 

1. G~ D. Shushkov, T. V. Kazueva, E. E. Kovrizhnykh, et al., Byull. Eksp. Biol. Med., No. 11, 27 (1974). 
2. D . E .  Atkinson, Biochemistry (Washington), 7_, 4030 (1968). 
3. H.V. Bergmeyer  (editor), Methoden der enzymatischen Analyse, Weinheim (1974). 
4. J .H .  Chaudry, M. M. Sayeed, and A. E. Baue, Can. J. Biochem. Pharmacol.,  52, 131 (1974). 
5. J . H .  Chaudry, S. Zweig, M. M. Sayeed, et al., J. Surg. Res., 21, 27 (1976). 
6. G.A.  Le Page, J. Physiol. (London), 147, 446 (1946). 
7. A . T .  Miller,  A. L. Shen, and F. B. Bonner, Arch. Int. Physiol. Biochem., 82, 69 (1974). 
8. K. Ozawa, T. Ida, T. Kamano, et al., Res. Exp. Med., 169, 145 (1976). 
9. D .K.  Rosenbaum, E. D. Frank, and A. M. Rutenberg, Can. J. Physiol., 188, 86 (1957). 

10. D. Staples, C. Topuzlu, and E. Blair,  Surgery, 66_.., 883 (1969). 

896 


