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Introduction of the malarial plasmodium into the erythrocyte and the subsequent vital 
activity of the parasite lead to a disturbance of the homeostatic mechanisms of the cell, 
culminating in its death. Investigations [5, i0] have shown that the erythrocytic forms of 
various species of malarial plasmodia actively utilize many compounds and cofactors of the 
host cell: NADPH, ATP, glutathione, riboflavin, pantothenic acid, and so on. Etkin and Eaton 
[6] showed by indirect methods that hydrogen peroxide accumulates in the erythrocyte, cata- 
lase activity is reduced, and hemoglobin is converted into methemoglobin. These and other 
facts served as grounds for the hypothesis [4] that lipid peroxidation (LPO) is activated 
during the development of malarial plasmodia in erythrocytes. 

The object of this investigation was to study total activity of the enzymes glutathione 
peroxidase and superoxide dismutase in the blood and the dynamics of accumulation of LPO prod- 
ucts (products reacting with 2-thiobarbituric acid -- TPA-active products) in the blood stream 
depending on growth of the parasitemia during the development of malarial infection in mice. 
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Fig. i. Dynamics of changes in blood superoxide 
dismutase activity (i) and parasitemia (2). Ab- 
scissa, time (days); ordinate, left -- percent of 
affected erythrocytes, right -- enzyme activity 
(in percent of normal). 

Fig. 2. Dynamics of changes in blood glutathione 
peroxidase activity (i) and parasitemia (3). Ab- 
scissa, time (days); ordinate, left -- percent of 
affected erythrocytes (2), right -- enzyme activ- 
ity (in percent of normal). 
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F i g .  3. Dynamics o f  b l o o d  c o n -  
c e n t r a t i o n  o f  T B A - a c t i v e  p r o d u c t s  
(1) and p a r s i t e m i a  (2 ) .  A b s c i s s a ,  
t ime ( d a y s ) ;  o r d i n a t e ,  l e f t  -- p e r -  
c e n t  of  a f f e c t e d  e r y t h r o c y t e s  ( 2 ) ,  
r i g h t  -- b lood  c o n c e n t r a t i o n  of  
TBA-ac t i ve  p r o d u c t s  ( in  p e r c e n t  
of  n o r m a l ) .  

EXPERIMENTAL METHOD 

Male BALB/c mice weighing 20 • 2 g were infected by intraperitoneal injection of 105 
parasites of a virulent strain of Plasmod~um berghe~. Animals of the experimental group (i0 
mice at each point), after preliminary heparinization (200 i.u. per mouse) were decapitated 
on the ist-6th day after the beginning of infection. The collected blood was used to deter- 
mine the percentage of affected erythrocytes in thin films and for quantitative determina- 
tion of TBA-active products [i]. After precipitation of hemoglobin with a cold (--20~ mix- 
ture of chloroform and ethanol, total glutathione peroxidase [2] and superoxide dismutase 
[7] activity was determined in the hemolyzed blood. 

EXPERIMENTAL RESULTS 

It will be clear from Fig. 1 that superoxide dismutase activity fell sharply during de- 
velopment of the disease (by 75-80%) and correlated with the percentage of affected erythro- 
cytes. Gluthathione peroxidase activity fell by 83-87%, in the same relationship (Fig. 2). 
Direct correlation could be seen between the dynamics of parasitemia and the quantity of TBA- 
active products (Fig. 3). 

The results confirm to some extent the hypothesis [4] that vital activity of the plas- 
modia is accompanied by activation of LPO reactions in the erythrocyte, and also by a sharp 
decline in activity of the enzyme system (studied in the present investigation) responsible 
for detoxication of peroxides and active forms of oxygen. We know from data in the litera- 
ture [8, 9] that disturbance of the activity of these enzymes leads to a reduction in the 
life span of the erythrocyte and to rupture of its membrane. It has also been suggested [3] 
that LPO products and superoxide radicals formed in excess may, in turn, inactivate the en- 
zymes protecting the host cell. 

Disturbance of the integrity of the erythrocyte membranes may thus depend both on the 
intensity of these reactions in the cell and on the concentrations of substrates and co- 
factors necessary for the normal functions of enzymes of the host cell. To determine the 
degree of participation of each of the above factors in stabilization and destabilization of 
the erythrocyte membranes further investigations are needed. 

i~ 

2. 
3. 

LITERATURE CITED 

Yu. A. Vladimirov and A. I. Archakov, Lipid Peroxidation in Biological Membranes [in 
Russian], Moscow (1972). 
D. T. Y. Chiu, F. H. Stults, and A. L. Tappel, Biochim. Biophys. Acta, 445, 558 (1976). 
J. W. Eaton, J. R. Eckman, and R. Shaffer, in: Hemoglobin and Red Cell. Structure and 
Function, New York (1972), p. 121. 

1202 



4. J. W. Eaton, J. R. Eckman, et al., Nature, 264, 758 (1976). 
5. J. R. Eckman and J. W. Eaton, Nature, 278, 754 (1979). 
6. N. Etkin and J. W. Eaton, in: Erythrocyte Structure and Function, New York (1975), p. 

219. 
7. J. Fridovich, Adv. Enzymol., 41, 35 (1974). 
8. Y. O. Kobayashi, S. Okahata, and T. Usui, Biochem. Biophys. Res. Commun., 91, 1288 

(1979). 
9. G. Perona, G. C. Guidi, et al., Br. J. Haematol., 39, 399 (1978). 

i0. W. Trager, Bull. World Health Org. (Russian edition), 55, 295 (1978). 

EXTRUSION OF IONIZED CALCIUM AS A MARKER OF PLATELET RELEASE 

P. S. Grybauskas, M. Z. Puodzuikyniene, 
and J. J. Rud~oniene 

UDC 611.018.52+612.115.3 

KEY WORDS: platelets; ionized calcium; secretion. 

The platelet release reaction (PRR) of biologically active substances is unchanged by 
the action of a critical concentration of aggregating substances on the platelets, of which 
thrombin gives the most complete natural effect. The study of PRR is interesting in order to 
understand the mechanisms of prevention of formation of platelet aggregates in the circula- 
tion and the development of vascular thrombosis. 

Aggregating platelets release a number of pharmacologically active substances [i], si- 
multaneously with which they also release ionized calcium (Ca++). Quantitative determination 
of extruded ATP, ADP, serotonin, various enzymes, and other substances requires the use of 
complex techniques, whereas no great difficulty arises during precise measurement of Ca ++ by 
the use of an ion-selective technique [7]. 

The method of atomic absorptiometry has shown [3] that the total calcium content in hu- 
man platelets may reach 260 • 62 nmoles/109 cells. Under the influence of thrombin, depend- 
ing on the functional activity of the cells, up to 58-85% of the Ca ++ is released from the 
platelets [8]. The exceptional importance of this ion in the activity of all cells of the 
body is confirmed by the latest convincing evidence [2, 4, 6]. Accordingly the possibility 
of monitoring PRR by Ca-selective electrodes can facilitate the study of this phenomenon in 
pathological states associated with the risk of disturbances of blood coagulation, and also 
during treatment with various drugs. 

This paper gives the results of an investigation of the release of Ca++ from platelets 
under the influence of thrombin, using an ion-selective electrode. 

EXPERIMENTAL METHOD 

Platelet-enriched plasma was obtained from citrated human plasma in the usual way. Plate- 
lets were isolated by repeated centrifugation for 15 min at i000 g, then washed three times 
with buffer consisting of 0.9% NaCI, 0.5% glucose, and 0.02 M Tris-HCl, pH 7.4. The plate- 
lets were then resuspended in the same buffer up to a concentration of 2.2.108 cells/ml. To 
unify the conditions of measurement the calcium concentration in the suspension was adjusted 
to 10 -5 M. 

Commercial thrombin, manufactured by the Kaunas Bacterial Preparations Factory, was di- 
alyzed for 48 h against Tris-HCl, pH 7.0, to remove as much as possible of the calcium con- 
tained in it. Thrombin with activity of I00 units/ml and with a residual calcium content of 
0.i mmole/liter was used in the experiment. 
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