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Disturbances of the hormonal regulation of homeostasis and, in particular, of water and 
electrolyte homeostasis, linked with the powerful postaggressive response of the body to a 
pathological focus in the heart muscle, are the most important aspect in the pathogenesis of 
acute myocardial infarction. One of the most characteristic manifestations of these distur- 
bances ishypocalcemia, due to inhibition of parathyroid function [i, 5]. However, the pos- 
sibility cannot be ruled out that a fall in the plasma parathormone level may cause the de- 
velopment of other metabolic disorders and they also induce disturbances of the functions 
of various organs, because the parathyroid glands are closely connected functionally with 
activity of the kidneys [4, 8] and the cardiovascular [6, i0, ii] and endocrine [7, 9] sys- 
tems. 

A fall in the plasma parathormone concentration in patients with myocardial infarction 
is an unfavorable prognostic sign, and artificially created experimental parathyroid hypo- 
function increases the mortality of the experimental animals from acute myocardial ischemia 
[i]. It is logical to suggest that the use of parathormone may be pathogenetically indicated 
in acute myocardial infarction. 

It was accordingly decided to study the effect of parathyroidin, the Soviet pharmaco- 
poeial preparation consisting of a purified extract of bovine parathyroid glands, on the 
course of acute experimental myocardial ischemia in rats. 

EXPERIMENTAL METHOD 

Experiments were carried out on 187 noninbred albino rats of both sexes weighing 180- 
200 g. Acute myocardial ischemia was produced in 137 animals by coagulation of the descend- 
ing branch of the left coronary artery [12] under ether anesthesia. In the first 3 days af- 
ter the operation 57 rats each received 0.5 ml of physiological saline daily by intraperi- 
toneal injection. Eighty rats with acute myocardial ischemia were given parathyroidin at the 
same times in a dose of IU/100 gbodyweight daily in 0.5 ml of physiological saline; 50 rats 
undergoing a mock operation served as the control group. 

The calcium concentration in samples of blood plasma was determined spectrophotometrical- 
ly by means of Bio-Lab-Test kits, and lactic acid concentration and activity of creatine phos- 
phokinase (CPK) and lactate dehydrogenase (LDH) were determined by kits from Boehringer. 

For the period of the experiment the animals were kept in metabolism cages and the 24- 
hourly urine was collected for determination of the calcium concentration, by a trilonometric 
method, and the 24-hourly Ca ++ excretion was calculated. 

Mortality of the animals from acute myocardial ischemia was calculated during the period 
from 1 h to 5 days after the beginning of the experiment. Early postoperative mortality was 
disregarded for it was identical in the groups of rats with experimental myocardial ischemia 
and in rats undergoing the mock operation. 

The results were subjected to statistical analysis with determination of (M • m). 
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TABLE I. Parameters of Calcium Exchange and Blood Enzyme Activity and Lactic Acid 

Level in Rats with Acute Myocardial Ischemia Not Receiving (I) and Receiving (II) 
Parathyroid Extract 

Parameter studied 

Diuresis, ml/min 
Blood calcium concentration, 

mM 
Calcium excretion, pmoles / 

24 h 
CPK, units/liter 
LDH, units/liter 
Lactate, mM 

Control 

5,58_+0,31 

2,53• 

1st day 

Ischemia 

5th day 

6,31=K0,34 
70,0~6,1 

120,5___14,6 
0,50~0,03 

2nd-3rd day 

1 ] II 

1,00• 2,58___0,51" 

2,17• 2,25___0,05* 

2,94• I7 3,09+_0,10 
135,0_+ 14,6" 54,4:i:8,8 
141,8___13,4 t45,5_+7,3 
0,81_+0,15" 0,55:L0,11 

i ] ii 

2,51+__0,30" 3,47_+0,26* 

2,22+_0,07" 2,31__+0,05" 

3,85_+0,65 4,46__+0,15 
142,1___10,8" 63,5_+10,5 

4,50• 

2,25_+0,05* 

4,61• 

130,0_+5,9 
0,70+_0,09* 

I II 

4,91___0,11 

2,47~0,04 

5,90+_0,13 

109,0_+2,5 
0,59_+0,06 

Legend. Blood CPK activity measured on 2nd day, calcium metabolism parameters on 3rd 

day after start of experiment. *P < 0.05 compared with control. 

EXPERIMENTAL RESULTS 

In rats with acute myocardial ischemia and not receiving parathyroid extract the blood 
CPK activity doubled on the ist and 2nd days after the beginning of the experiment; the LDH 
level also was a little higher, but the increase was not statistically significant compared 
with the control (Table i). The blood lactate level was statistically significantly raised 
on the first day of acute myocardial ischemia and remained high until the 5th day of the ex- 

periment inclusive. The calcium exchange also showed considerable changes. The plasma Ca ++ 
concentration fell from the ist through the 5th days after the beginning of the experiment. 

Diuresis and the 24-hourly calcium excretion with the urine were depressed. The mortality 
among the experimental animals during 5 days of observation was 27%. 

In the group of animals receiving parathyroid extract the parameters of calcium exchange 
(the plasma Ca ++ level and its excretion with the urine) were restored to normal by the 5th 
day of the experiment. CPK activity on the ist and 2nd days after the beginning of the ex- 
periment was almost halved compared with the corresponding value in the group of rats not re- 
ceiving parathyroid extract, i.e., it did not differ from the CPK level in animals undergoing 

the mock operation. The blood lactate level also returned to normal. The blood LDH activity 
in animals receiving parathyroid extract, just as in the untreated animals, did not differ 

significantly from the control. Mortality in the group of rats receiving parathyroid extract 

fell to 15%. 

It can be concluded from these results that parathyroid extract had a favorable effect 
on the course of experimental myocardial infarction. This is confirmed by the fall in the 
blood CPK activity to the control level under the influence of parathyroidin. An increase 
in the blood CPK activity in myocardial infarction is known to be the result of death of 

cardiomyocytes. Conversely, a fall in the CPK level may be evidence of limitation of the 
zone of necrosis of the heart muscle under the influence of parathyroid extract. This latter 
explanation may be connected with the fact that parathyroid hormone can play the role of an- 
tagonist of B-adrenoreceptor stimulators [ii], and it can accordingly protect the myocardium 
against the harmful action of catecholamines [i], whose role in the development of acute myo- 

cardial infarction is not disputed [2]. 

Elevation of the blood lactate level in shock and shock-inducing states, including myo- 
cardial infarction, is connected with a disturbance of tissue metabolism. Since the blood 
LDH concentration was not increased by parathyroid extract and, consequently, it could not 
have been a factor lowering the blood lactic acid level, the fall in the serum lactate in the 
present experiments can be regarded as the result of normalization of tissue metabolism. 

The decrease in the 24-hourly diuresis in rats with acute myocardial ischemia was the 
result of the strong stress reaction and was due, on the one hand, to liberation of large 
quantities of varopressin, angiotensin, and aldosterone into the blood and, on the other hand, 
to a disturbance of the microcirculation in the kidney. Inhibition of diuresis is an unfa- 
vorable factor not only in myocardial infarction, but also in other postaggressive states. 
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The increase in diuresis in rats receiving parathyroid extract is evidence of normaliza- 
tion of renal function under the influence of this preparation. In that case, the mechanism 
of action of parathyroid hormone may be based on blockade of the peripheral effects of vaso- 
pressin [4] and also on an increase in velocity of the renal blood flow [8], 

A fall of the plasma calcium concentration is an unfavorable prognostic sign in myocardi- 
al infarction [3] and is connected with parathyroid insufficiency [i]. Consequently, normal- 
ization of the parameters of calcium exchange under the influence of parathyroid extract in 
the present experiments can also be interpreted as a favorable effect of the treatment given. 

It can thus be concluded from the results that administration of parathyroid extract in 
acute experimental myocardial ischemia has a beneficial action. Solid evidence in support of 
this conclusion is given by the reduction in mortality of the experimental animals from acute 
myocardial ischemia by 1.8 times after administration of parathyroidin. 

LITERATURE CITED 

i. G. K. Zoloev, V. D. Slepushkin, V. N. Avdienko, et al., in: Mechanisms of Pathological 
Reactions [in Russian], Vol. 2, Tomsk (1982), pp. 98-100. 

2. ~. Z. Meerson, M. G. Pshennikova, and A. A. Ugolev, Kardiologiya, No. 5, 54 (1982). 
3. E. K. Nikitina,,Kardiologiya, No. 9, 22 (1970). 
4. N. N. Pronina, E. A. Totrova, V. F. Ezhov, et al., in: The State of Renal Function under 

Extremal Conditions [in Russian], Leningrad (1976), pp. 163-164. 
5. V. D. Slepushkin, G. K. Zoloev, Io A. Prum, et al., in: Proceedings of the 6th All-Union 

Conference on Physiology of the Kidneys and Water--Electrolyte Metabolism [in Russian], 
Novosibirsk (1981), p. 253, 

6. E. Bogin, S. Massrey, and J. Harrary, J. Clin. Invest., 67, 1215 (1981). 
7. J. H. Castro, J. F. Caro, H. J. Kim, et al., J. Clin. Endocrinol., 51, 397 (1980). 
8. G. A. Charbon~ F. Brummer, and R. Reneman, Arch. Int. Pharmacodyn., 1717 i (1968). 
9. J. D. Dunn and M. E. Hess, J. Endocrinol., 71, 47 (1976). 

i0. S. Larno, F. Lhoste, M.-C. Audair, et al., J. Mol. Cell. Cardiol., 12, 955 (1980). 
ii. F. Lhoste, F. Dr~cke, S. Larno, et al., Clin. Exp. Pharmacol. Physiol., Z, 119 (1980). 
12. S. J. Staab, L. V. de Paul, L. C. Cesar, et al., J. Pharmacol. Sci., 66, 1483 (1977). 

EFFECT OF STAPHYLOCOCCAL TOXIN ALONE AND TOGETHER WITH ANTISTAPHYLOCOCCAL 

GAMIiA-GLOBULIN ON ELECTRICAL AND CONTRACTILE ACTIVITY OF THE GUINEA PIG 

MYOCARDIUM 

E. G. Vornovitskii, V. B. Ignat'eva, UDC 616.127-008.3-02:[616.919:579.861.2+615. 
S. B. Pashutin, and S. M. Belotskii 373:547.962.4]-092.9 

KEY WORDS: staphylococcal toxin; myocardium; action potential; amplitude of con- 

tractions. 

One of the key factors in septicemic shock is the direct action of microbial toxins and~ 
in particular, of staphylococcal toxin (ST) on the cardiovascular system. Observations on 
patients in a state of septicemic shock have shown that the stroke ejection of the heart and 
cardiac output may be either reduced [i, 2, 14] or increased [7, i0, 12, 15]. Electrophysio- 
logical experiments have shown that ST reduces the amplitude of intracellular potentials and 
the amplitude of contractions of preparations of the guinea pig and rabbit myocardium [9]. 
Differences in values of the cardiac output obtained in patients with septicemic shock sug- 
gest that ST may have not only an inhibitory, but also a stimulating action on the myocardium. 
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