
N U C L E I C  A C I D S  IN O R G A N S  A N D  T I S S U E S  

IN V i p e r a  l e b e t i n a  V E N O M  I N T O X I C A T I O N  

(UDC 616-099.4-07:616-008.939.6-07) 

F.  F.  T a l y z i n ,  I. B. Y u r k o v a ,  N. V. D a l i n ,  a n d  A.  S.  M e s h a l o v  

Department  of General  Biology, First Moscow Sechenov Medica l  Institute 
and the Mechnikov Vaccine and Serum Institute 

Presented by Acting Member of the Academy of Medical  Sciences of USSR 
N. N. Zhukov-Verezhnikov 

Translated from Byulleten '  l~ksperimental 'noi Biologii i Meditsiny, Vol. 57, No. 5, 
pp. 45-48, May, 1964 
Original  a r t i c le  submitted May 25, 1963 

The mechanism of act ion of Vipera lebet ina L. venom in an imal  organisms has not been comple te ly  e lucidated  

until  the present t ime.  The variety of mechanisms of pathogenesis has been said to be caused by the complexi ty  of 
substances which make up the venom. 

The venom contains a spreading factor and a component which is ident ica l  with proinvasine I of Haas [7]. The 

venom is character ized by its proteolyt ic  ac t iv i ty  [8] which is the reason for its cytotoxic  effect.  This is re la ted to 

the presence in the venom of amino acid  oxidase-1,  which hastens the action of proteolyt ic  enzymes in the cells of 
the in toxica ted  organism, which subsequently results in cytolysis [9]. 

Among the components of venoms of snakes belonging to the fami ly  Viperidae there are substances causing c o -  
agulat ion and having a marked proteolyt ic  act ivi ty;  these substances may be blocked by heparin [1]. The act ion of 
the venom of V. lebet ina may be blocked by a number of non-specif ic  agents which retard the free radical  reactions 
[4, 5]. These two publications [4, 5] have indicated that ei ther  the direct  or indirect  act ion of the venom is directed 
towards nucleic  acids in the cells and tissues of the in toxicated animal .  

In order to confirm this hypothesis we have studied the nucleic  acid contents in organs and tissues of animals  
subjected to the action of the venorn of V. lebetina.  
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M A T E R I A L S  AND M E T H O D S  

Experiments were conducted on white mice weighing 20-25 g. The dessicated venom, dissolved in neutral 
saline was injected subcutaneously into mice in one or two minimum lethal doses (MLD). Mice were killed 1-8 ha f -  

ter injection. Nucleic acid concentrations were determined spectrophotometrically according to Spirin [3] in fresh 
liver and spieen tissues. Two samples were ~aken from each animal;  these were 30 mg fragmertts of ~he liver tissue 

and the splenic pulp. Tissues were homogenized in 10 ml of 0.5 N chloric acid solution, following which the homo- 
genate was hydrolyzed for 20 rain in water bath at 100~ After chill ing on ice the homogenate was centrifuged for 

15 rain ar 2500 rpm. The supematant fluid was examined in a spectrophotometer at wave lengths of 260, 270, and 

290 m> . The total concentration of all  the nucleic acids and of free nucleotides was calculated from the optical 

density. 
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Nucleic acid concentration in the blood was determined by the same method modified by Simakov [2]. For 
this, 0.1 ml  of whole blood obtained by cardiac puncture, was hemolysed in 1.4 ml  of distilled water and added to 
13.5 ml of 0.6 N chloric acid solution. Subsequently the method used was that described above. The quantities de- 
termined by this method represented the concentration of aI1 nucleic  acids and free nucleotides in 0.1 ml of whole 

blood diluted 150 times. 

R E S U L T S  

Porty-nine white mice were used in the experiment which involved two MLD, Six mice  were killed after 1 h, 

nine after 2 and 3 h, six after 4 h and seven after 5 h; 12 control mice were also killed. 

In this experiment 98 spleen samples, 91 blood samples and 93 liver samples were studied, The results were 

treated statistically by means of S tuden t ' s t  test (Table 1), 

Sixty-three mice were used in the experiment involving 1 MLD of the venom, Five mice were killed after2 h, 
6 after 3h ,  11 after 4h ,  9 af ter5 h, 7 after 6h ,  9 after 7 h a n d 4 a f t e r 8  h; 12 controls were used, 122 spleen sam- 
ples, 118 blood samples and 123 liver samples were studied. The results are presented in Table 2. 

Thus, a total of 645 samples were examined for DNA content in two experiments. 

The results obtained illustrate a sharp decrease in nucleic acid content in blood and spleen after the injection 
of 2 MLD of the venom, This decrease was statistically significant as early as 1 h after injection of the venom and 
was retained during the second and the third hours of observation, At the fourth and fifth hours the amounts of nucleic 
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Fig. 1. Changes in nucleic  acid content in blood 

following the intoxication of mice  with different 

doses of V. lebetina venom (deviation from the norm). 
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Fig. 2. Changes in nucleic  acid content in spleen 

following the intoxication of mice  with different 

doses of V. lebetina venom (deviation from the norm). 

acids became increased to a certain degree (with maxima on the fourth hour for blood and on the fifth hour for spleen). 
This increase in the nucleic  acid level,  however, did not reach normal values. 

In the l iver the nucleic  acid content during the first 4 h of observation was not statistically different from that 

of the controls. However, at the fifth hour there was a statistically significant increase in the nucleic acid level  in 
the l iver parenehyma. 

When 1 MLD of the venom was injected, the nucleic  acid content in the organs and tissues examined was also 
altered, but in a way different to that in the preceding experiment (Table 2). 

In animals which received I MiD, the nucleic  acid content in blood and spleen began to fall only after 3-4 h 
following injection. 

The statistically significant increase in the acid concentration in spleen at the fifth hour and in blood at the 

sixth hour was most characterist ic of this experhnent.  This was followed by a second sharp decrease in the nucleic  

acid level  culminating in death. It must be noted that throughout the entire period of observation the nucleic acid 

content of l iver remained within normal limits and onty after ? h there occurred a statistically significant decrease 
in its content; this was usually followed by death of the animal.  

A comparison of the changes in the amounts of nucleic  acids in blood and spleen depending on the dose of the 

venom, as seen in Figs. 1 and 2 which were constructed from data in Tables 1 and 2 had led to a conclusion on the 

existence of general patterns in the development  of these changes. Thus, intoxication with the venom is followed by 

a decrease in the amount of nucleic  acids, followed by a certain increase in their level,  followed by a sharp decrease 
and death of the mice .  

It must be added that inject ion with 2 MLD's led to an intense poisoning and the rapid death of the exper imen-  

tal animals. As a result of this, in the experimental  series involving 2 MiD's ,  we were not able to note the sharply 

defined second fall  in the nucleic  acid level  in the spleen tissue, such as was seen in experhnents with 1 MiD which 
produced a lower degree of intoxication. 

The increase in the nucleic  acid content in tissues of mice  injected with the venom may be regarded as a de-  

fense reaction which ul t imately  fails because of the large amount of the venom injected.  The defense mechanisms 
fail as a result of this, and the animals die. 

The data obtained indicate also that one of the main reasons for the death of animals is the breakdown in nu- 

c le ic  acid metabolism, especially so in the re t iculo-endothel ia l  system. This deprives the animal  of its ability to 
protect itself from the venom. 

S U M M A R Y  

Spirin's method was used in the study of nucleic  acid content in the organs and tissues of mice,  intoxicated 

with the Vipera lebitina venom. A reduction of nucleic  acids in the blood and spleen was revealed; the intensity of 

this drop depended on the dose of the venom administered. The evidence obtained led to a supposition that one of 
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the chief  causes of the an imals '  death is the disturbance of nucleic  acid  metabol ism,  especia l ly  in the re t i cu lo-endo-  
thel ia l  system. 
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