
 

International Journal of Ecotoxicology and Ecobiology 
2017; 2(3): 98-101 

http://www.sciencepublishinggroup.com/j/ijee 

doi: 10.11648/j.ijee.20170203.11  
 

Thermoprotective Properties of the Venom of the 
Transcaucasian Vipera (Macrovipera Lebetina Obtusa 
Dyigubsky, 1832) 

Topchiyeva Shafiga
*
, Babaev Elmar 

National Academy of Sciences of Azerbaijan, Baku, Azerbaijan 

Email address: 
shafiga.topchiyeva@mail.ru (T. Shafiga) 
*Corresponding author 

To cite this article: 
Topchiyeva Shafiga, Babaev Elmar. Thermoprotective Properties of the Venom of the Transcaucasian Vipera (Macrovipera Lebetina Obtusa 

Dyigubsky, 1832). International Journal of Ecotoxicology and Ecobiology. Vol. 2, No. 3, 2017, pp. 98-101.  

doi: 10.11648/j.ijee.20170203.11 

Received: May 15, 2017; Accepted: June 20, 2017; Published: July 21, 2017 

 

Abstract: The paper presents data on the study of the thermoprotective properties of the venom of the Transcaucasian 

Vipeta (Macrovipera lebetina obtuse) on 120 white mongrel mice subjected to thermal exposure (30 - 50°C) for 30 minutes 

with the injection of zootoxin in doses (2 mg / kg and 4 mg / kg). It was found that the lifespan of mice was increased with 

respect to a series of experiments in which the injection of venoms under the conditions of normothermia was used for 28 - 30 

minutes and 15 - 20 minutes to 120.0 ± 8.5 and 160.0 ± 19.7 minutes, respectively. It was found that in the posthyperthermic 

period after a 30-minute thermal exposure (30 - 50°C) in the control group of animal experiments, a 100% mortality was 

observed during 24 hours, and with the preliminary injection of a venom in the range of doses 2 - 4 mg / kg Survival in 30% - 

50% of experimental animals was noted. Thus, the thermoprotective property of the venom of the Transcaucasian vipera has 

been proved.  
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1. Introduction 

Venomous snakes inhabit all continents of the globe 

except Antarctica. They are particularly abundant in tropical 

areas of Asia, Africa, South America and Australia. Russia 

and Azerbaijan [1, 2, 3]. 

Venoms of viper species are poorly characterized. 

By the method of atomic absorption spectrometry, the 

trace element composition of venom Macrovipera lebetina 

obtusa, from different regions of Azerbaijan has been studied. 

Ions - Cr, Pb, Cd, Zn was revealed in venom of snake. – 

Radiospectrometric studies have shown that the venom 

samples contain radionuclides Ra 228 (0.08 - 0.174 mBq/g), 

Ra 226 (0.35 - 2.48, mBq / g) K 40 (1.35 - 23.4 Bq/kg) and 

Cs 137 (MDA=0.315 [4]. 

By autors the isolated phospholipase A 2 were studied in 

more details and found to exert their toxins action both on 

lipid membranes [5] and on nicotinic acetylcholine receptor 

[6]. 

Phospholipase A 2 and nucleotide degrading enzymes 

were reported for the first time. Compositions of Vipera 

kaznakovi and Vipera orlovi venoms were described for 

the first time and showed the greatest similarity among the 

four venoms studied, which probably reflected close 

relationship between these species within the “kaznakovi” 

complex [7]. 

At present, the conventional view is that according to 

which the basic biological properties of animal venoms are 

determined by non-enzymatic polypeptides, along with 

them, powerful enzyme systems are contained in the 

venoms, the nature and specificity of which in most cases 

determine the identity of the integral picture of poisoning. 

From single literature data, a fundamentally new 

thermoprotective property of zootoxins, which the authors 

associate with the main polypeptides of venoms is known 

[8, 9, 10]. 

The effect of high ambient temperature on living 

organisms, including on animal organisms, covers a number 
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of physiological and biochemical issues. One of the such 

questions is the spectrum of the short-term effect of 

temperature on living organisms or episodic cases of 

overheating, which are not characteristic in conditions of 

vital activity and life. The organism more often faces a more 

or less prolonged influence of a high external temperature, 

which is associated with climatogeographical conditions or 

with specific processes [11, 12]. 

It should be noted that living organisms encounter 

periodically with a prolonged influence of a high external 

temperature, which is due to climatic conditions or to the 

specifics of the processes. 

From literature sources it is known that the extreme 

temperature for mice starts from 40°C and above. Under 

conditions of experimental hyperthermia (50 and 60°C), 

zootoxins of different taxonomic groups in a certain range of 

doses exhibit a thermoprotective effect in one way or another. 

Experimental studies of domestic and foreign authors are 

related to the study of the picture of poisoning with zootoxins, 

their effect on the main functional systems under normal 

conditions (20°C). The question of the reaction of the 

functional systems of the organism in conditions of an 

elevated temperature when infected with poisons of animals 

remains open [13, 14, 15]. 

The aim of this work was the study of the thermoprotective 

properties of the poison of the Transcaucasian vipera 

(Macrovipera lebetina obtusa) at the level of the whole 

organism. 

2. Materials and Methods 

The material of the research was the venom of the 

Transcaucasian vipera, dried in a desiccators over sodium 

chloride vapor. 

Experimental studies conducted on the mice with a body 

weight of 18 - 22 g (n = 120). All mice before the experiment 

were kept on the general diet of the vivarium. Solutions of 

samples of the venom of the vipera were prepared 

immediately before the experiment and were administered 

intraperitoneally. To investigate the dose of the dependent 

effect of the venom of the vipera under hyperthermia, the 

probit analysis was used to determine the DL 50 for the 

sample of the vipera venom, which was found to be 2.6 (2.0 - 

3.2) mg / kg. 

Experiments on the study of the effect of high 

temperatures on the lifespan of experimental mice were 

carried out in a thermocamera designed by us, in the form of 

a sealed device 1.0 x 0.5 x 1.0 m with insulated walls and 

ventilation holes. The experiments were carried out at 

temperatures of 20, 30, 40, 50°C. The high temperature was 

maintained by means of a fan heater located outside the 

chamber and a temperature stabilization unit, the sensor of 

which was located inside the chamber. In the chamber there 

was free access to food and water. The survival time, as well 

as behavioral responses of mice (activity, death pattern, etc.) 

was recorded at given temperature conditions. The received 

data were subjected to statistical processing by the Student's 

criterion. 

3. Results and Discussion 

Experiments on the effect of temperature in the range of 40 

- 50°C showed that for mice not acclimatized to high 

temperatures, it is inadequate and leads to stress reactions, 

resulting in the subsequent rapid death of experimental 

animals as a result of excessive heat input into the body. 

Under these temperature conditions, white mice, on average, 

lived up to 35 minutes. 

At the injection of the venom to the mice, a two-phase 

pattern was observed in the survival of experimental animals. 

At low doses, there was an increase in the lifetime, at higher 

doses, there was a decrease in the lifespan of mice compared 

to control. 

It should be noted that in the experiments with the venom 

of vipera, at the first minutes of heating up to 30°C, the 

initial lack of mobility, mild lethargy, which turned to "over 

activity" in the 15th minute (intensive search for an exit, 

active movement from angle to corner, aggressiveness) was 

noted. 

At intraperitoneal injection of the venom of a vipera in a 

dose of 2 mg / kg, an increase in the motor activity of the 

animals was observed on 15 minutes of thermal exposure, 

after 40 minutes the death of the first mouse was noted, and 

the last mouse died only after 60 minutes. 

At a dose of 4 mg / kg, high motor activity was recorded 

already on the 10 minute of heating. 

In general, the life expectancy in the experiment was much 

higher than control. 

At the injection of the venom (Intraperitoneal injection for 

mouse) of vipera a at a dose of 4 mg / kg at 12 minutes of 

thermal exposure, an increase in the motor activity of the 

animals was observed, after 50 minutes the death of the first 

mouse was observed, the last mouse died only after 90 

minutes. 

At intraperitoneal injection of the venom of vipera in a 

dose of 4 mg / kg and with a temperature exposure of up to 

50°C, a sharp increase in the heat resistance of animals 

occurred. After 1 hour after placing in a thermo camera, the 

mice had a "disheveled" appearance and moved crawling 

along the cell, clustered together. Under such a thermal 

regime, the life span of mice increased significantly (in 

comparison with the group of mice treated with the venom of 

vipera at a dose of 2 mg / kg, they lived from 120.0 ± 8.5 

minutes, up to 160.0 ± 9.7 minutes). 

Thus, in a series of experiments on mice, we estimated the 

life span of animals exposed to thermal exposure (30 - 50°C) 

for 30 minutes with the injection of the venom of vipera in 

doses (2 mg / kg and 4 mg / kg) Thermoprotective action. 

Thus, if all animals (0% of survivors) perished in the control 

series within 30 minutes of thermal exposure, then the effect 

of a high external temperature with the injection of 

Macrovipera lebetina obtusa venom to the experimental 

animal was accompanied by the survival of the majority of 

mice (Tables 1, 2, 3). 
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Table 1. Data on the lifespan of mice with a temperature exposure of up to 

30°C venom of vipera, min (M ± m). 

A dose of vipera venom 
The lifespan of mice in minutes 

Control Experience 

2 mg / kg body weight 28 - 30 60.0 ± 3.7 

4 mg / kg body weight 15- 20  90.0 ± 5.3 

Table 2. Data on the lifespan of mice with a temperature exposure of up to 

40°C venom of vipera, min (M ± m). 

A dose of vipera venom 
The lifespan of mice in minutes 

Control Experience 

2 mg/kg body weight 28 - 30 80.0 ± 7.9 

4 mg/kg body weight 15 - 20  130.0 ± 15.3 

Table 3. Data on the lifespan of mice with a temperature exposure of up to 

50°C venom of vipera, min (M ± m). 

A dose of vipera venom 
The lifespan of mice in minutes 

Control Control 

2 mg/kg body weight 28 - 30 120.0 ± 8.5 

4 mg/kg body weight 15 - 20  160.0 ± 19.7 

From the foregoing it follows that with intraperitoneal 

injection to mice 2 - 4 mg / kg of the investigated samples of 

the venom of the vipera, with thermal exposure, the lifespan 

of experimental animals increases with respect to a series of 

experiments in which the introduction of poisons under the 

conditions of normothermy was used. 

Our experimental studies indicate significant changes in 

the functioning of the organism during acute overheating. 

With the introduction of various doses of the venom of vipera 

(at 30, 40, 50°C), the life span of experimental animals does 

not decrease, in contrast to cases with a temperature of 20°C, 

but, on the contrary, increases. 

After passing the optimal dose interval, the effectiveness 

of the protective action of the venom starts to decrease, and 

the survival rate of mice decreases compared to the control. 

Probably, in this case, the negative influence of toxic 

components increases and prevails over the increase of heat 

resistance, causing irreversible changes in the body. With 

simultaneous exposure to high temperature and venom of 

vipera, the maximum thermal protection effect is observed 

with the injection of zootoxin followed by exposure in a 

thermal chamber at 50°C. The toxic effect of toxic 

components is enhanced and prevails over the increase in 

heat resistance, causing irreversible changes in the body. In 

this case, the life span of mice at 50°C is - 160 ± 19.7 min 

Thus, as follows from the results of our investigations, 

vipera venom has a thermoprotective effect. In our opinion, 

this effect is associated with the nonspecific reaction of the 

mice organism to the snake venom, which acts as a stressor. 

With prolonged or repeated stress effects, the power of 

stress-limiting systems is increased and, in all probability, the 

stabilization of structures is formed, which manifests itself in 

the considerable stability of intracellular structures to 

unfavorable environmental influences. 

An increase in the external temperature to 30, 40, and 

50°C is accompanied by a decrease in the lifespan of 

experimental animals, and this value depends on the 

temperature load. At temperatures of 30, 40 and 50°C, the 

life expectancy of experimental animals increases. 

From the foregoing it follows that in experiments on 

laboratory animals an increase in the lifespan of experimental 

animals was revealed with the preliminary injection of 

venom of vipera, in comparison with the use of only a high 

external temperature. 

4. Conclusions 

It has been established that with the joint use of venom of 

vipera and high external temperature, the maximum thermal 

protection effect is observed at a temperature load of up to 50°C 

was experimentally revealed that with intraperitoneal injection 

to mice of 2 - 4 mg / kg of the investigated samples of the 

vipera venom, with thermal exposure, the life span of 

experimental animals increases with respect to a series of 

experiments in which the injection of venom under 

normothermia conditions from 28 - 30 minutes and 15 - 20 

Minutes to 120.0 ± 8.5 and 160.0 ± 19.7 minutes, respectively. 

The thermoprotective property of vipera venom was 

revealed. It was found that in the posthyperthermic period 

after a 30-minute thermal exposure (30 - 50 °C), in the 

control group of animal experiments, a 100% mortality was 

observed during 24 hours, and with preliminary 

intraperitoneal injection of a vipera venom in a dose range of 

2 - 4 mg / kg survival in 30% - 50% of experimental animals 

was noted. 
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