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ABSTRACT 
 
Aim: Snake bite causes a significant number of mortality and morbidity throughout the world. So, 
the current study was carried out to estimate the extinct of damage caused by intraperitoneal 
introduction of cobra venom on kidney, lung and intestinal tissues of mice model using histological 
technique. 
Place and Duration of Study: The entire study including the treatment along with preparing 
histological slide was conducted in protein science laboratory, Department of Genetic Engineering 
and Biotechnology, University of Rajshahi, Bangladesh between December 2013 to July 2014. 
Methods: Twenty five mature female albino mice were divided mainly into two groups as control 
and envenomated group. Lyophilized Naja naja venom was dissolved in 0.9% NaCl solution and 
injected intraperitoneally into the mice of the envenomated group at dosages equivalent to LD50 
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(0.25 mg/kg). Whereas the animals from control group were not received any venomous 
component. Both groups of animal were sacrificed for histological study and visualized under light 
microscope. 
Results: Injection of cobra venom induced a range of histological changes in all envenomated mice 
comparing with their control. Results from the histopathological examination showed mainly 
inflammatory cellular infiltration, vacuolation in renal tubules, shrinking of glomeruli, raising space 
between the walls of Bowman’s capsule in renal tissue and alveolar haemorrhage, inflammatory 
cellular infiltration and edema in pulmonary tissue. No significant histopathological alterations in 
intestinal tissue were observed without infiltration and mild hemorrhage. 
Conclusion: The findings from the current study revealed that, cobra venom at lethal dose causes 
multiple organ failure in experimental animal which could be considered among the factors that lead 
to death. By observing the site and the mode of action on tissue level, these findings may help to 
allay the severity of damage by discovering novel anti venom drug. 
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ABBREVIATIONS  
 

SRCC (Snake Rescue and conservation centre); NaCl (Sodium chloride); LD50 (Lethal dose);        
PLA2 (Phospholipase A2). 
 

1. INTRODUCTION 
 
Snake bite is a familiar term throughout                     
the world especially in the rural  
areas of Bangladesh and causes a significant 
clinical impact on human health. Snakebite 
frequency has been estimated at about 500,000 
and mortality between 3000040000 annually 
throughout the world [1]. However, the degrees 
of envenomation related injury relies mainly on 
the nature of toxic polypeptide in the venom. 
Venom is a highly modified salivary secretion 
mainly used to initiate the breakdown of food 
stuff into soluble compounds for proper digestion 
[2]. Biochemically snake venom is a complex 
mixture of several protein riches substances 
including toxins, enzymes, growth factors, 
activators and inhibitors with broad spectrum 
biological activities, stored in venom glands at 
the back of the head [3-5]. The venomous 
components which are mainly responsible for 
severe clinical injury of the victims are pro-
coagulant enzymes, anticoagulant enzymes, 
cytolytic or necrotic toxins, hemolytic and 
myolytic phospholipases A2, pre- and post-
synaptic neurotoxins, and haemorrhagins [6]. A 
number of these toxic proteins singly or jointly 
interact with components of important 
physiological system of envenomated individual 
and producing diverse clinical effects [7]. 
 
Cobra (Naja naja) is the most venomous snake 
of Elapidae family, responsible for a significant 
number of deaths yearly in our country. Elapidae 
comprises approximately 325 species of 
venomous snake, including cobras, mambas, 

sea snakes and coral snakes widely distributed 
in the tropical and subtropical regions of the 
world, especially in southeastern Asia [8]. The 
symptoms of cobra envenomation mainly are 
local pain, severe swelling, blistering, necrosis 
and other non-specific effects [6]. Cobra 
envenoming cause’s multiple-organ failure 
resulting death in case of severe envenomation 
[9]. The neurotoxin of cobra venom exerts action 
by blocking the transmission of nerve signals to 
muscles leading to the subsequent stopping of 
nerve transmission to the heart and lungs and 
death occurs rapidly due to complete failure of 
respiratory function. Histological, histochemical 
and biochemical fluctuations triggered by the 
venom of African black-necked spitting cobra 
(Naja nigricollis) and Egyptian cobra (Naja haje) 
have already been evaluated on rodent animal 
[10-12]. Whereas toxic effects of Naja naja on 
tissue level have not ever been recorded in the 
Bangladesh. Since Naja naja is the most 
venomous snake in this region and their venom 
compounds are slightly different from the other 
places. So, there was a paramount need to 
evaluate the mode of action of cobra venom on 
tissue level of the most important organs of 
human body using rodent animal as model. 
Hence, the current study was aimed to detect the 
intensity of damage resulting intraperitoneal 
injection of cobra venom on rodent animal. 
 

2. MATERIALS AND METHODS 
 

2.1 Experimental Animals 
 

A total of twenty five female albino mice (26-30 
gm) were collected from the Department of 
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Pharmacy of Jahangirnagar University, Dhaka, 
Bangladesh. The mice were kept in metal cages 
(5 per cage) and allowed to feed ordinary poultry 
food and tap water and kept at the animal house 
of Biochemistry Department, Faculty of Science, 
Rajshahi University. All mice were handled in 
accordance with the typical guide for the care 
and use of laboratory animals (under the license 
of Institutional animal, medical ethics, bio-safety 
and bio-security committee (IAMEBBC) for 
experimentations on animal, human, microbes 
and living natural sources . 
No.33/320/IAMEBBC/IBSC). 
 

2.2 Preparation of N. naja Venom 
 

Cobra venom was collected from the Snake 
Rescue and conservation centre (SRCC) at 
Darusha, Rajshahi. In protein science lab, 
collected venom was milked, lyophilized and 
stored in a refrigerator at 4°C. Prior to use the 
venom was dissolved in 0.9% NaCl solution. 
LD50 dose of crude venom was determined by a 
technique previously described by Meier et al. 
[13]. The LD50 of cobra venom from our current 
study was calculated was 0.25 mg/kg of mice 
body weight. 
 

2.3 Experimental Design 
 

The animals were randomly distributed into two 
groups including control and envenomated 
group. 
 

2.3.1 Control group 
 

A total of five mice were injected intraperitoneally 
with only 200 μL physiological saline (0.9% 
NaCl) solution and serve as control.  
 

2.3.2 Envenomated group 
 

Twenty mice of the envenomated group were 
intraperitoneally injected with crude cobra venom 
as a single dose equivalent to LD50 of Naja naja 
venom (0.25 mg / Kg). 
 

2.4 Histopathological Examination 
 

Histopathological analysis of three organ from 
both groups of animal were conducted based on 
the technique previously described by Carleton 
et al. [14]. The animals were anesthetized using 
chloroform and sacrificed by cervical dislocation. 
Kidney, lung and intestine were collected and 
washed with normal saline, then fixed with 
Bouin’s fluid (fixative) for -16-18 hour and 
subsequent washing under running tap water for 
one hour until complete removal of all traces of 

chemical. Followed by washing, dehydration of 
the tissues was conducted by immersing the 
tissue in a series of gradually increasing 
concentrations of alcohol (50%, 70%, 80%, 95% 
and absolute alcohol) and embedded into 
paraffin wax for making blocks. The block was to 
be trimmed by removing of wax from the surface 
of block to expose the tissue. Sectioning of the 
tissue was performed by using a microtome (The 
microtome machine was sold from Tokyo, Japan 
by the trade name of SHIBUYA produced by 
optical. Co LTD). The microtome was pre-set to 
cut the tissue as thicknesses around 6 µm. 
Blocks Small ribbons of tissue sections were 
placed on microscopic slide with the help of 
warm distil water containing few drops of Mayer’s 
albumen and deparaffinized with xylene solution. 
Haematoxylene and alcoholic eosin solution was 
used to stain the tissue for preparing permanent 
slide. Histopathological changes were observed 
under 20 x and 40 x magnification of a light 
microscope (The microscope was purchased 
from Italy by the trade name optika) and snaps 
were taken. 
 

3. RESULTS AND DISCUSSION 
 

3.1 Histopathological Changes in Kidney 
 

Renal tissue of control mice (Fig. 1A) showed 
normal organization of the renal corpuscles with 
intact Bowman's capsules each enclosing by a 
tuft of glomerular capillaries. The typical renal 
tubule consists of intact proximal and distal 
convoluted tubules, loop of Henle and collecting 
tubules. Injection of cobra venom induced a 
range of histopathological alterations in renal 
tissues after 6 hours of the envenomation. 
Histological investigation of renal tissue showed 
that N. naja venom caused an inflammatory 
cellular infiltration, vacuolation in renal tubules, 
shrinking of glomeruli, degeneration of the distal 
and proximal convoluted tubules and raising 
space between the walls of Bowman’s capsule 
(Fig. 1B). Since the toxic substances are 
circulated throughout the body with blood flow 
and whole blood samples of higher organism are 
filtered in the kidney. So kidney injury is among 
the common and most serious symptoms of 
cobra envenoming. The result of the present 
observations (Fig. 1B) were in agreement with 
findings reported by Amany et al. [15] which 
indicated that inflammatory cellular infiltration, 
vacuolation in the tubule and shrinkage of 
glomeruli in most cases in renal structure of 
envenoming mice injected with 1/2 LD50 N. haje 
venom. 
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Fig. 1. Histological photograph of kidney tissue albino mice. (A) Control kidney showing 
compact glomerular and tubular structure. (B) Histological section from envenomated renal 

tissue showed vacuolation in the tubule (VT), shrinking glomeruli (CG) and raising space 
between the walls of Bowman’s capsule (RS) .Sections were stained with hematoxylin and 

eosin (400X H and E) 
 

According to Rahmy et al. [16] and Gunatilake et 
al. [17] a sub-lethal dose of the cobra venom was 
found to encourage injurious effects on the 
histological and histochemical patterns of the 
renal tissue of rabbit including complete necrosis 
in the glomeruli and proximal and distal 
convoluted tubular cell. Alterations in the 
glomerular architecture might be due to structural 
and molecular alterations in the glomerular 
basement membranes [18]. Renal tissue of 
envenomated animals showed tubular lesions 
with subsequent accumulation of inflammatory 
cells in the tubular tissues probably due to 
recovery of the injury by cobra itself. Cytoplasmic 
vacuolation appeared in renal tubules is a clinical 
sign of irregular lipid inclusions and fat 
metabolism happening under pathological cases 
[19]. Severe cellular swelling of the tubular 
epithelial lining cells resulting inflammation might 
be due to the action of venom phospholipase 
leading to cellular damage followed by scattering 
of the cellular contents in the tubular lumina [20]. 
The venom phospholipase (PLA2) is probably the 
key factor responsible for tissue injury by 
disturbing cell membrane permeability through 
disorganizing of lipid bilayer on the plasma 
membrane resulting pore formation with 
subsequent influx of Na

+
 and water [21]. 

Interaction between plasma membrane and 
phospholipase encourages the reduction of 
Na

+
/K

+
 ATPase activities with subsequent 

changes in the ionic gradients and followed by 
disordering the membrane lipid bilayer ultimately 
leading to cell death of envenomated person 
[22]. It is predicted that all the noticed renal injury 

could be the reason of injecting higher Naja naja 
venom in the envenomed mice as formerly stated 
by Ismail et al. [23]. Renal injuries might be due 
to either direct or indirect effect of the venom 
composition [24]. The direct effects were mainly 
attributed to the exerting the venomous 
components which have an acute effects on the 
function as well as organization of the renal 
tissue, whereas the indirect action might be due 
to the deadly effect brought about by reactive 
metabolites or mediators produced in the kidney 
during envenoming [25]. 
 

3.2 Histopathological Changes in Lung 
Tissue 

 

Pulmonary tissues of control mice (Fig. 2A) 
showed the normal and compact organization of 
bronchii, bronchioles and terminal bronchioles 
followed by specialized sac-like structures called 
alveoli consisting surface epithelium, blood 
vessels and supporting tissue surrounded by a 
double layer membrane structure called plura. 
Crude cobra venom persuaded some severe 
changes in their histological structure by showing 
significant inflammatory cellular infiltration and 
edema (Fig. 2B). The organism of envenomated 
group also showed alveolar haemorrhage and 
mionecrosis after 6 hours of envenomation with 
LD50 dose of cobra venom. 
 
The essentiality to maintain the integrity of lung is 
inevitable for any higher animal due to its 
gaseous exchange activity and cleaning of blood 
cells with oxygen. 
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Fig. 2. Photomicrograph of histological section of lung tissue of albino mice. (A) The image 
from control pulmonary tissue showing compact configuration with intact alveoli and 

associated vessels and capillaries.  (B) Lung tissue of envenomated group indicated extensive 
tissue damages and showing inflammatory cellular infiltration (II) and alveolar haemorrhage 

(AH). Sections were stained with hematoxylin and eosin (400 X H and E) 
 
Individuals death occurred by cobra 
envenomation were mainly claimed due to the 
neurotoxic action of both presynaptic and 
postsynaptic neurotoxins followed by peripheral 
respiratory paralysis [26]. PLA2 induces 
mionecrosis with subsequent infiltration of 
inflammatory cell to the affected tissue. The 
accumulation of polymorphonuclear leukocytes 
(mainly neutrophils) followed by macrophages 
indicated the establishment of neurotoxic effect 
of phospholipage [27]. In the current study, the 
rapid accumulation of polymorphonuclear cells 
suggesting severe attract of PLA2 on the 
pulmonary tissue. Neutrophils have a significant 
contribution in the mediation of micro vascular 
damages leading to pulmonary tissue damage 
[28]. Leukocyte plays a key role in producing a 
range of inflammatory mediators contributing an 
important role in venom related respiratory 
failure. Inflammation may also be caused by 
reactive oxygen atom present in the venom and 
is also responsible for tissue damage 
(mionecrosis) occurring at the subsequent 
phases of inflammatory process. The lung 
integrity is maintained by the conservation of 
clear airspace and the regulation of fluid 
movement between the vascular, interstitial, and 
airway compartments. Edematous swelling of 
lung tissue with subsequent accumulation of 
pulmonary infiltrate blocks the alveolar airspaces 
disrupting gas exchange and lung mechanics, 
leading eventually to respiratory failure.  
 

3.3 Histopathological Alteration in 
Intestinal Tissue 

 
It was observed that the intestinal tissue from 
control mice was normally compact and regular 

structure of finger-like extensions villus, the 
mucosa and submucosa (Fig. 3A). But the tissue 
of envenomated grouped showed minor 
alteration in the structure (Fig. 4B). Histological 
evaluation of intestinal tissue demonstrated that 
N. naja envenomation caused no significant 
histopathological changes without cellular 
infiltration and mild hemorrhage (Fig. 3B). The 
degree of action of cobra venom on intestinal 
tissue was not sufficient to cause severe clinical 
sign compared with previously mentioned 
organs. Toxicological evaluation of Naja naja 
venom on intestinal tissue until precisely 
documented anywhere, though the toxin from 
other venomous animal like as scorpion have 
detrimental effect on intestinal tissues which 
showed slight bleeding (low dose), severe 
bleeding (high dose), mucosal necrosis  and 
swelling and inflammation [29]. However, the 
current study demonstrated that mice were 
envenomated with cobra venom at LD50 

producing a range of histopathological alterations 
such as inflammatory cellular infiltration in 
intestine probably due to recovery of the toxic 
effect by tissue itself and mild hemorrhage 
probably due to circulation of the venom 
components with blood flow in mucosa and sub 
mucosa (Fig. 3B). 
 
The clinical injury, their sites and mode of action 
on tissue level along with the alteration in 
biochemical patterns must be taken in 
consideration in curing the victims bitten with 
Naja naja by producing the sustainable 
antivenom drugs for neutralizing the toxin 
reaction produced by venomous snake like as 
cobra.  



 
 
 
 

Reza et al.; BBJ, 6(3): 119-125, 2015; Article no.BBJ.2015.034 
 
 

 
124 

 

 
 
Fig. 3. Photomicrograph of histological section of intestinal tissue of albino mice (A) Intestinal 
tissue of control mice showed regular and compact configuration with villus, mucosa and sub 

mucosa. (B) Whereas, envenomated intestinal tissue appeared with inflammatory cellular 
infiltration (II) and mild hemorrhage (MH). Sections were stained with hematoxylin and eosin 

(400X H and E) 
 

4. CONCLUSION  
 
It can be concluded that the exposure of                 
Naja naja venom encourages serious 
histopathological alterations on renal and 
pulmonary tissue and moderately on intestinal 
tissue of envenomed mice. Therefore, further 
studies need to be carried out for the isolation 
and purification of cobra venom and applying this 
valuable natural raw material in the discovery of 
anti-venom related drug along with other 
pharmaceutical valuable product. 
 
COMPETING INTERESTS 
 
Authors have declared that no competing 
interests exist. 
 

REFERENCES 
 
1. Swaroop S, Grab B. Snake bite mortality in 

the world. Bull World Health Organ. 
1954;10:35–76. 

2. Fry BG. From genome to venom, 
molecular origin and evolution of the snake 
venom proteome inferred from 
phylogenetic analysis of toxin sequences 
and related body proteins. Genome Res. 
2005;15:403–420. 

3. Rahmy TR, Hemmaid KZ. Histological and 
histochemical alterations in the liver 
following intramuscular injection with a 
sublethal dose of the Egyptian cobra 
venom. J Nat Toxins. 2000;9:21–32. 

4. Al-Sadoon MK, Abdel Moneim AE, Diab 
MM, Bauomy AA. Hepatic and renal tissue 
damages induced by Cerastes cerastes 

gasperetti crude venom. Life Sci J. 
2013;10:191–197. 

5. Cherifi Fand Laraba-Djebari F. Isolated 
biomolecules of pharmacological interest in 
hemostasis from Cerastes cerastes 
venom. J Venom Anim Toxins Incl Trop 
Dis. 2013;19:11. 

6. Tohamy AA, Mohamed AF, Abdel Moneim 
AE, Diab MSM. Biological effects of 
Najahaje crude venom on the hepatic and 
renal tissues of mice. J King Saud Univ 
Sci. 2014;26:205–212. 

7. Yamazaki Y, Morita T. Snake venom 
components affecting blood coagulation 
and the vascular system: Structural 
similarities and marked diversity. Curr 
Pharm Des. 2007;13:2872–2886. 

8. Westhoff G, Tzchatzsh K and Bleckmann 
H. The spitting behavior of two species of 
spitting cobras. J Comp Physio. 
2005;191:873-881. 

9. Cher CDN, Armugam A, Zhu YZ and 
Jeyaseelan K. Molecular basis of 
cardiotoxicity upon cobra envenomation. 
Cell Mol Life Sci. 2005;62:105–118. 

10. El-Fiky MA. Hyperglycemic effect of a 
neurotoxic fraction (F3) from Naja haje 
venom: Role of hypothalamo-pituitary 
adrenal axis (HPA). J Nat Toxins. 
1999;8:203–212. 

11. Imam AH, Rahmy TR. Reactive astrocytic 
response and increased proliferatic cell 
nuclear antigen expression in cerebral 
cortex of envenomated rats. J Toxicol 
Toxin Rev. 2001;20:245–259. 

12. Lougin M. Abdel Ghani, Mohamed F. El-
Asmer, Osama A. Abbas, Tarek R. Rahmy. 



 
 
 
 

Reza et al.; BBJ, 6(3): 119-125, 2015; Article no.BBJ.2015.034 
 
 

 
125 

 

Histological and immunohistochemical 
studies on the nephrotoxic effects of Naja 
nigricollis snake venom. Egyp J Nat Toxin. 
2010;7:29-52. 

13. Meier J, Theakston RD. Approximate LD50 
determinations of snake venoms using 
eight to ten experimental animals. Toxicon. 
1986;24:395–401. 

14. Carleton HM, Drury RAB, Wallington EA. 
Carleton's histological technique. Ulster 
Med J. 1967;36(2):1. 

15. Amany A. Tohamy, Aly F. Mohamed, 
Ahmed E. Abdel Moneim. Biological effects 
of Naja haje crude venom on the hepatic 
and renal tissues of mice. J Ki Saud Uni 
Sci. 2014;26:205–212. 

16. Rahmy TR. Acute envenomation with 
cobra snake venom: Histological and 
histochemical studies on the kidney of 
rabbit. J Egypt Ger Soc Zool. 1999;28:79-
104. 

17. Gunatilake M, Jayakody RL, Angunawela 
P and de Tissera A. Direct nephrotoxic 
effects produced by venoms of Sri Lankan 
cobra, Russell's viper and hump nosed 
viper. Ceylon J Med Sci. 2003;46:61-66. 

18. Miner JH, Sanes JR. Molecular and 
functional defects in kidneys of mice 
lacking collagen alpha 3 (IV)-implications 
for alport syndrome. J Cell Biol. 
1996;135:1403-1413. 

19. Ebaid H, Dkhil M, Danfour M, Tohamy A, 
Gabry M. Piroxicam induced hepatic and 
renal histopathological changes in mice. 
Lib J Med. 2007;2:82–89. 

20. Rahmy TR. Histopathological, 
histochemical and biochemical studies on 
the effects of venoms of Sinai snakes on 
the animal body. Ph.D. Thesis, Zoology 
Department, Faculty of Science, Suez 
Canal University, Ismaila, Egypt; 1989. 

21. Segelke BW, Nguyen D, Chee R, Xuong 
NH, Dennis EA. Structure of two novel 
crystal forms of Naja naja phospholipase 

A2 lacking C
a2+

 reveals trimeric packing. J 
Mol Biol. 1998;279:223–232. 

22. Chethankumar M, Srinivas L. Gangliosides 
as potential inhibitors of Naja naja venom 
PLA2 (NV-PLA2) induced human 
erythrocyte membrane damage. Afr J 
Biochem Res. 2008;2:8–14. 

23. Ismail M, Aly MHM, Abd-Elsalam MA, 
Morad AM. A three-compartment open 
pharmacokinetic model can explain 
variable toxicities of cobra venoms and 
their alpha toxins. Toxicon. 1996;34:1011-
1026. 

24. Martins AM, Monteiro HS, Junior EO, 
Mènezes DB and Fonteles MC. Effects of 
Crotalus durissus cascavella venom in the 
isolated rat kidney. Toxicon.1998;36:1441-
1450. 

25. Niesink RJM, de Vries J, Hollinger MA. 
Toxicology Principles and Applications. 
CRC Press, Inc. and Open University, 
Netherlands. 1996;453-725. 

26. Nair X, Nettleton D, Clever D, Tramposch 
KM, Ghosh S, Franson RC. Swine as a 
model of skin inflammation. Phospholipase 
A2-induced inflammation. Inflammation. 
1993;17:205–215. 

27. Harris JB, Maltin CA. Myotoxic activity of 
the crude venoms and the principal 
neurotoxin, taipoxin, of Australian taipan, 
Oxyuranus scutellatus. Br J Pharmacol. 
1982;76: 61–75. 

28. Macnee W and Selby C. New perspectives 
on basic mechanisms in lung disease. 2. 
Neutrophil traffic in the lungs: Role of 
haemodynamics, cell adhesion, and 
deformability. Thorax. 1993;48:79–88. 

29. Dehghani R, Khamehchian T, 
Vazirianzadeh B, Vatandoost H, Moravvej 
SA. Toxic effect of scorpion, Hemiscorpius 
letpurs venom on mice. The Journal of 
Animal & Plant Sciences. 2012;22:593-
596.

_________________________________________________________________________________ 
© 2015 Reza et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License 
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution and reproduction in any medium, 
provided the original work is properly cited. 
 
 
 Peer-review history: 

The peer review history for this paper can be accessed here: 
http://www.sciencedomain.org/review-history.php?iid=1027&id=11&aid=8136 

 


