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The effects of an acute LD50 dose of Walterennesia aegyptia crude venom was studied in male albino 
rats over a period of seven days. The following analyses were performed at timed intervals of 1 h, 3 h, 6 
h, 12 h, 24 h, 72 h and 7 days: white blood cells (WBC), red blood cells (RBC), Platelets count, 
hemoglobin content (Hb), hematocrit (Hct) and blood indices [Mean Cell Volume (MCV), mean cell 
hemoglobin (MCH) and mean cell hemoglobin concentration (MCHC)]. Serum enzymatic activities 
include alanine transaminase (ALT), aspartate transaminase (AST), γ-glutamyl transferase (γ-GT) and 
alkaline phosphatase (ALP), with the following metabolites concentrations (glucose, total protein, 
triglycerides and creatinine). These parameters were found to fluctuate with time, with tendency to 
regain normal control level within the first 6 h. The 12 to 24 h seems to be crucial for the process of 
physiological recovery. The process of physiological adaptation and recovery from LD50 venom dose 
seems to stabilize after one week, leaving the animal alive with several lesions and disturbed 
physiological profile. 
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INTRODUCTION 
 
Annually, there are more than 2.5 million cases of snake 
bite, mostly in rural tropical areas of which about 100,000 
are fatal, (White, 2005). Disturbances of haemostasis are 
among the most severe effects following snake bite by 
members of several genera from all four families 
(Ducancel and Goyffon, 2008). Walterinnesia aegyptia is 
a monotypic elapid snake found in Africa as well as 
sandy areas of Kuwait, Syria, Saudi Arabia, Lebanon, 
Jordan, Iran, Iraq, and Egypt (Russell, 1991). 
Envenomation by W. aegyptia is known to cause rapid 
deaths and paralysis (Tsai, 2008). The venom of W. 
aegyptia was found to contain various enzymes including 
phospholipases A2 (PLAs) (Simon and Bdolah, 1980), L-
amino acid oxidase, and proteolytic enzymes (Gitter and 
de Vries, 1968).Three-finger toxins, non-enzymatic 
proteins of 60 to 74 amino acid  residues,  were  thought  to  
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be present only in elapid venoms, but their presence was 
recently demonstrated in colubrid and viperid venoms as 
well (Doley et al., 2008). Despite their structural similarity, 
they differ widely in their activities, being mostly cardio- 
and neurotoxic but some of them also act on the 
haemostatic system (Kini, 2002; Kini and Doley, 2010). 

Venom from the W. aegyptia and Pseudocerastes 
persicus fieldi have been found to have the highest 
haemolytic activity of the elapids and vipers and also 
possessed the highest phospholipase A2 activity (El 
Hakim et al., 2008). W. aegyptia was reported to induce 
elevation in serum total proteins, glucose and to alter 
enzyme activities (Al-Jammaz et al., 1992). Also disorder 
was seen in liver enzyme activities, total protein and 
glycogen content. Dramatic disturbance of the kidney 
glycogen, total protein content and enzyme activities in 
the kidneys of envenomated animals was recorded (Al-
Jammaz et al., 1994). Reduction in serum total albumin, 
uric acid, cholesterol, phosphorus and calcium levels 
along with disturbances in serum electrolyte levels (Al-
Jammaz, 2001).  Metabolic  activity  of   cultured   human  
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fibroblasts was also affected  (Al-Saleh,1996).This study 
aims to determine the bio-physiological effects of  an 
acute LD50 dose of W. aegyptia crude venom at time 
intervals of 1, 3, 6, 12, 24 and 72 h as well as a week 
after envenomation of male rats. This will be achieved 
through monitoring of changes in certain biochemical 
parameters.  
 
 
MATERIALS AND METHODS 
 
Venom collection and preparation 

 
The venom was obtained from W. aegyptia. Specimens kept in 
serpentarum at the Zoology Department, College of Science, King 
Saud University. Snakes were collected from the central region of 
Saudi Arabia by a professional hunter. The snakes were kept in 
large tanks; heat was provided from a 100 watt lamp for a period of 
9 h. Water was always available. Venoms was milked from adult 
snakes, lyophilized and reconstituted in saline solution prior to use 

in the investigation. 
 
 
Determination of LD50 dose 

 
The LD50 value was determined (Sun, 1963) and obtained from a 
dose mortality curve set up especially for venom. At the end of the 
experiment, surviving animals were anesthetized with pentobarbital 
(60 mg/kg body weight) and whole blood was drawn by hart 
puncture technique. Dead animals were neglected (Figure 1).  
 
 
Experimental animals 
 
Adult male albino rats (mass range: 200 to 250 g) were divided in 
two groups: 
 

1. Control group: treated with physiological saline injection (0.2 

ml,i.p.). 
2. LD50 group: treated with LD50 (0.175 mg/kg, i.p.) of the crude W. 

aegyptia venom. 
 

Scarification of treated animals and two blood samples were 
collected into heparinzed syringe by heart puncture technique at 
intervals of 1, 3, 6, 12, 24, 72 h and the 7

th
 day. The first sample 

was collected in a heparinized tube (2.25 µl heparine /5 ml blood) 

for blood components count analyzed by an XF9030B Haematology 
Analyzer. The second non-heparinized blood sample was 
centrifuged (1000x g for 10 min), collected in test tubes with screw 
caps and stored at -20°C until analyzed. In serum, creatinine was 
estimated according to Bartels et al. (1971). Total proteins were 
measured according to method of Lowry et al. (1951). Triglyceride 
level was carried out using kits from Boehringer - Mannheim. The 
level of glucose was determined according to method of Howanitz 
and Howanitz (1984). Transaminase (ALT and AST), alkaline 
phosphatase (ALP) and γ-glutamyl transferase (γ-GT) activities 
were determined according to the recommendations of 
Scandinavian Committee on Enzymes (SCE) and using Kits from 
Sera-Pack (Ames Division, Miles Ltd. England). 

 
 
Statistical analysis 

 
In order to compare between the control and LD50 group at 
different time intervals, a Student T-test was used. The data are 
presented as means ± SE  and  statistically  analyzed  using  SPSS 

 

 

 
 
10. Significance was set at the level of P < 0.05.  

 

 
RESULTS 
 
Effect of an acute dose of LD 50 of W. aegyptia crude 
venom on blood elements 

 
In the present study, the count of WBC was found to 

have increased after 12 and 24 h ( X  6.8 ± 0.6 and X  
9.3 ± 0.8, respectively). RBC and Hct values increased 
above control at the beginning of the experiment reaching 

maximum values after 12 h ( X  6.94 ± 0.28 and X  47.5 
± 2.1, respectively), then begin to decline steadily, till the 
7th day where each was significantly found to be 

decreased ( X  2.9 ± 0.2 and 20.0 ± 2.8, respectively). 
The Mean Cell Volume (MCV) initially increased, 

reaching maximum value 24 h ( X  81.6 ± 3.0) from the 
beginning of the experiment, then declined to control 

levels after 72 h ( X  65.1 ± 2.8) and continues to drop 
until the end of the experiment. As for Hb content, it was 
found to be closely related to the values of MCH and 

MCHC. Hb content increased significantly after 12 h ( X  

13.2 ± 0.35), then returns to control after 72 h ( X  8.8 ± 

0.35) and declined until the 7th day ( X  5.5 ± 0.8) (Table 
1).  

 
 
Effect of an acute dose of LD 50 of W. aegyptia crude 
venom on enzymes activities 

 
In the present study, serum AST increased significantly 

after 3, 12, 72 h and at the 7th day ( X  209 ± 6.1, X  

218.3 ± 6.7, X  226.9 ± 8.1 and  X  235.2 ± 7.9, 
respectively). Serum ALT was found to be significantly 

decreased at 1 h ( X  43.7 ± 1.5), followed by some 
fluctuations in its activity, but was still significantly 

decreased after 24 and 72 h ( X  52.4 ± 2.6 and X  52.4 
± 3.7, respectively )  and reached the control level activity 

at the 7th day ( X  140.8 ± 4.1). Serum ALP activity 

significantly increased at 1, 3 and 24 h ( X  551.4 ± 10.9, 

X  556.1 ± 11.2 and X  385 ± 7.9, respectively). The 
enzyme activity fluctuated eventually decreased to reach 
the control activity at the 7th day. Serum γ-GT activity 

significantly elevated for the first 1 h ( X  35.5 ± 1.7), then 

decreased steadily between 6 h and the 7th days ( X  7.1 

± 0.5 and X  7.1 ± 1.39, respectively) (Table 2). 
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Figure 1. Twenty four hours dose mortality curve of male albino rats administered different doses of W. 

aegyptia venom. 

 
 
 
Effect of an acute dose of LD 50 of W. aegyptia crude 
venom on metabolites’ concentrations 
 

Hypoglycaemia was observed after  24 and 72 h ( X  

102.8 ± 5.6 and X  91.7 ± 4.3, respectively) with severe 

hyperglycaemia after 3 and 12 h  ( X  556.1 ± 12.5 and 

X   219.4 ± 7.5 respectively) of rat treatment, returning to 

control level at the 7th day ( X  133.3 ± 5.8). Serum total 
protein significantly increased at each point of testing in 
the experiment. Serum triglycerides significantly 

increased after 1, 3 and 12 h ( X  279.4 ± 10.4, X  202.4 

± 9.4 and X 283.4 ± 9.5, respectively), and still 

increased after 7 days ( X  275.3 ± 11.5), with some 
fluctuations in between. Serum creatinine increased 

significantly at 3, 6, 12 h and on the 7th day ( X  2.3 ± 

0.06, X  3.8 ± 0.07, X  3.25 ± 0.03 and X  3.0 ± 0.06, 
respectively) (Table 3).  
 
 

DISCUSSION 
 

W. aegyptia venom contains a number of enzymes and 
proteins that have characteristic effects on the nervous 
system alongside with other components (Warrell et al., 
1989). In addition, some groups have reported that the 
components of W. aegyptia venom have an impact on 
blood components.  Mackay  et al.  (1969)  reported  that  
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Table 1. Effect of an acute dose of LD 50 of W. aegyptia crude venom on WBCs (10

3
/mm

3
), RBCs (10

6
 /mm

3
) ,platelets (10

3
/mm

3
), Hb 

content (g/dl), Hct value (%), MCV (fl), MCH (pg) and MCHC (g/dl) over 7 days in male rats. Results are represented in form of Mean± SE, 
where * is significant at < 0.05. 
 

Blood 
parameter 

WBCs 
10

3
/mm

3
 

RBCsx 
10

6
/mm

3
 

Hb g/dl 
Platelets1

0
3
/mm

3
 

Hct (%) MCV (fl) MCH(pg) MCHC(g/dl ) 

Control 4.1±0.46 4.8±0.29 9.1±0.43 453±39.8 28.9±2.14 60.10±2.9 18.9±0.86 31.5±1.15 

1 h 2.5±0.25
*
 5.36±0.22 10.8±0.50 561±33 34.2±2.8 63.8±3.2 20.1±0.8 31.6±0.8 

3 h 2.6±0.26
*
 5.96±0.24

*
 11.2±0.45 647±45

*
 34.9±2.0 58.6±2.9 18.8±0.72 32.1±0.87 

6 h 2.7±0.29
*
 5.60±0.23 10.6±0.67 1096±70

*
 35.8±2.5 63.9±3.4 18.9±0.74 29.6±0.84 

12 h 6.8±0.6
*
 6.94±0.28

*
 13.2±0.35

*
 459±45 47.5±2.1

*
 68.4±3.1 19±0.65

*
 27.8±0.85 

24 h 9.3±0.8
*
 5.39±0.26 10.6±0.60 428±40 39.1±2.2

*
 81.6±3.0

*
 18.4±0.7 30.2±0.88 

72 h 4.5±0.42 4.79±0.23 8.8±0.35 252±35
*
 35.1±1.9

*
 65.10±2.8 19.7±0.69 22.5±0.82

*
 

7 days 3.5±0.33 2.9±0.20
*
 5.5±0.80

*
 180±40

*
 20±2.8 58±3.0 17±0.63

*
 20±0.79

*
 

 

Control n = 6; all other groups are n = 5 

 
 
 

Table 2. Effect of an acute dose of LD50 of W. aegyptia crude venom on 
transaminases (AST, u/l and ALT, u/l), γ-GT (u/l) and ALP (u/l) over 7 days in 

male rats. Results are represented in form of Mean± SE, where * is significant 
at < 0.05. 
 

Serum enzymes AST (u/l) ALT( u/l) γ -GT (u/l ) ALP (u/l) 

Control 157.2±5.4 140±4.3 14.2±0.9 186.4±6.8 

1 h 165.9±3.9 43.7
*
±1.5 35.5

*
±1.7 551.4

*
±10.9 

3 h 209.5
*
±6.1 61.1

*
±2.1 14.2±0.8 556.1

*
±11.2 

6 h 148.4±5.4 69.8
*
±3.1 7.1

*
±0.5 287.2

*
±9.8 

12 h 218.3
*
±6.7 113.5±3.4 7.1

*
±0.45 148.8

*
±5.6 

24 h 174.6±5.9 52.4
*
±2.6 10.7

*
±0.60 385

*
±7.9 

72 h 226.9
*
±8.1 52.4

*
±3.7 10.7

*
±0.71 220.8

*
±6.5 

7 days 253.2
*
±7.9 140.8±4.1 7.1

*
±0.39 297.1

*
±8.1 

 
 
 

 

cobra venom from the elapid family cause drop in the 
number of white blood cells a short period after injection. 
This is consistent with the results of the present study.  
Leucopoenia may be due to liver failure (Kumar and 
Clark, 2005) which was observed as a result of 
envenomation. In the present study, the count of WBC 
increased after 12 and 24 h and this observation is 
consistent with observations of Amin et al. (2008) who 
reported that Bangladesh snake venom caused 
leucocytosis after a period of injection. Lifshitz et al. 
(2003) hypothesized that a sympathetic effect, as a result 
of the stress experienced by the victims, could release 
temporarily WBCs from the marginal pools. Another 
possibility is that the venom can release inflammatory 
cytokines from macrophages. Envenomation, including 
snake bite could be classified as a type of exposure to 
stress that leads to disputation in the production of white 
blood cells and has an impact on different blood 
components (Maes et al., 1998).  

Polycythemia could be a result of kidney or liver failure 
or an imbalance in the haemoglobin composition leading 
to a decrease in plasma volume and thus increasing the 

amount of hematocrit. This lead in turn to a case of 
hemoconcentration (Chafer, 2004). Causes for a 
decrease RBCs could be exposure to extreme 
physiological stress such as envenomation (Benoit et al., 
2001). Both RBC and platelets counts fluctuated during 
the experiment indicating that the process of clotting 
arose to resist bleeding or haemorrhage and then 
declined parallel to RBCs. Thrombocytosis is seen in 
many inflammatory disorders, as well as in acute or 
chronic blood loss and haemolytic cases. On the other 
hand, Thrombocytopenia could occur as result of chronic 
infections and liver disease (Greer et al., 2008). 

The present results show that envenomation causes a 
significant increase in the MCV. This increase reached a 
maximum after 24 h. This might be explained in term of 
RBCs trying to carry the largest amount of haemoglobin 
as a mechanism to counteract hypoxia caused by the 
venom initial. Increase in size of the RBCs was noticed 
following by decline to control levels after 72 h. These 
results are in disagreement with those observed in other 
snakes from the same family (Nagi and Abdul, 2007). In 
that study it was concluded that the cobra venom does 
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Table 3. Effect of an acute dose of LD50 of W. aegyptia crude venom on total protein (g/dl), Creatinine (mg/dl) and 
Triglycerides (mg/dl) glucose (g/dl) over 7 days in male rats. Results are represented in form of Mean± SE, where * is 
significant at < 0.05. 
 

Metabolites Glucose (mg/dl) Total proteins (g/dl) Triglycerides (g/dl) Creatinine mg/dl 

Control 141.7±4.6 6.9±1.3 129.6±6.5 1.3±0.05 

1 h 130.6±5.1 7.1±2.3 279.4
*
±10.4 2.2±0.06 

3 h 556.1
*
±12.5 6.8±1.2 202.4

*
±9.4 2.3

*
±0.06 

6 h 130.6±6.2 6.6±1.4 153.8±5.7 3.8
*
±0.07 

12 h 219.4
*
±7.5 6.6±1.6 283.4

*
±9.5 3.25

*
±0.03 

24 h 102.8
*
±5.6 6.3±1.5 174.1±8.5 1.9±0.04 

72 h 91.7
*
±4.3 6.7±1.1 186.2±7.4 1.9±0.07 

7 days 133.3±5.8 7.3±1.4 275.3
*
±11.5 3.0

*
±0.06 

 
 
 
not change the shape of RBCs. As for the Hb content, it 
was found to be closely related to the values of MCH and 
MCHC. Hb content did not rise significantly after the first 
hour of the experiment, but the increase became 
significant after 12 h before dropping to control levels 
after 72 h and further declining below control value after 7 
days. This could be attributed to a physiological 
mechanism attempting to restore the normal blood 
composition. It could act by increasing production of 
these components exceeding their normal level as an 
overshoot in production, followed by a decrease below 
the normal level. This wave will repeat until it reaches the 
normal level (Sejrsen and Nielsen, 2006). The 
physiological reaction observed in the current 
experiment, where a high haemoglobin content was 
observed accompanied by a change in MCH and 
associated with it, to endorse more oxygen-linking  to 
Haemoglobin to deliver it to vital organs, was not parallel 
to changes in MCHC. This indicates that the physiological 
response to envenomation with W. aegyptia tends not to 
be an increase the haemoglobin concentration and prefer 
to increase the size of the RBCs to carry more 
haemoglobin. This mechanism may vary depending on 
the type of venom used, as Hydrophis spiralis venom was 
found to lower haemoglobin, RBCs and WBCs in guinea 
pigs and rabbits (Karthikeyan et al., 2007). 
AST increased with time, significant increase was seen 
after 3, 12 and 72 h and at the 7

th
 day. On the other 

hand, serum ALT was found to highly and significantly 
decreased after the first hour, followed by some 
fluctuation in its activity, but still significantly low after 24 
and 72 h. It reached the control level at the 7

th
 day. The 

increase in AST activity was persistent in envenomated - 
experimental animals, while the opposite was observed in 
ALT enzyme activity. An increase of serum AST and 
minimal changes in ALT activities after different types of 
snakes’ envenomation was observed (Assi and Naser, 
1999). Symptoms similar to hepatitis, liver cirrhosis and 
muscular dystrophy were also reported (Porth, 1990). 

ALP enzyme activity underwent significant increase at 
1, 3 and 24 h. The enzyme activity then fluctuated but 

eventually decreased to reach the control activity on the 
7

th
 day. ALP enzyme is found mainly in the bile ducts of 

the liver and increase in ALP activity can indicate 
obstructive or cholestatic liver disease where bile is not 
properly transported from the liver because of bile duct 
obstruction. Studies by AL-Jammaz et al. (1992) on W. 
aegyptia venom correlate well with our recent findings. 
Serum γ-GT enzyme activity was found to be significantly 
elevated for the first 12 h of the experiment, then 
decrease steadily from 24 h till the 7

th
 day of the 

experiment. γ -GT is produced in many tissues as well as 
the liver. Elevations in serum γ -GT, especially along with 
elevations in alkaline phosphatase, suggest bile duct 
disease. An increase occurs in certain enzymes such as 
ALP and γ-GT which are possible marker for cell damage 
and degeneration as reported by Mohamed et al. (1978) 
in an experiment using LD50 of N. haje venom. Decrease 
in these enzymes reduced synthesis, direct inhibition or 
failure to excrete this is due to cell damage by the toxic 
venom (Mohamed et al., 1981). 

In the present study, hypoglycemia was observed after 
3, 24 and 72 h with a sever hyperglycaemia 12 h after 
envenomation, returning to control level at the 7th day. 
This reduction of blood glucose level reflects a 
disturbance in carbohydrate metabolism which could be 
attributed to some endogenous insulin-releasing effect of 
the venom components. The stress caused by venom 
administration might be another factor in reducing the 
blood glucose level. Such stress might have occurred as 
direct effect of the venom enhancing the release of 
insulin, or indirectly by inhibiting catecholamine release 
due to exhaustion or blocking of the adrenal sympathetic 
supply (Abu-Sinna et al., 1993). Moreover, hypoglycemia 
following W. aegyptia venom injection has been 
interpreted to be due to either an increased out-pouring 
of insulin, or to an inhibition of the diabtogenic factors of 
the anterior pituitary and suprarenal cortex (Mohamed et 
al., 1965). The hyperglycaemia observed is in 
accordance with Fahim (1998). Several explanations 
were given to the hyperglycaemia produced after snakes 
or scorpion  envenomation  such  as  altered  neurotrans-  
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mission of adrenergic mechanism (Freire-Maia and 
Ferreira, 1961), β -receptor activation (Corrado et al., 
1968) or release of tissue and medullary catecholamines 
(El-Asmar et al., 1974). Some components of the venom 
itself could induce hyperglycaemia, and metabolic 
dysfunction, as inhibition of glucose uptake by skeletal 
muscle, inhibition of insulin release or stimulation of 
glucagon secretion (Johnson and Ensinck, 1976), 
glycogenolysis and/or retarded glucose utilization at the 
peripheral tissues (Mohamed et al., 1965). Even a role of 
hypothalamo-pituitary adrenal axis -HPA- (El-Fiky, 1999) 
was suggested as possible mechanisms for the 
increased serum glucose level. An interesting 
observation in this experiment is that the hyperglycaemia 
declined steadily with time. It is then possible that there is 
an endogenous insulin releasing effect of one or more 
venom components; in addition, it is possible that venom 
components themselves may possess insulin - like effect 
as proposed by Abu-Sinna et al. (1993). Serum total 
protein maintained its significant increase all over the 
period of the experiment. The ability of W. aegyptia crude 
venom to disturb protein metabolism was previously 
observed by Al-Saleh (1996) .The increased serum level 
could be due to tissue destruction (Moustafa et al., 1974) 
or due to Hb concentration (Ismail and Osman, 1973), as 
well as to the action of protease inhibitor activities 
present in the venom Yang (1999). Total protein is known 
to increase in inflammatory conditions such as chronic or 
severe infections, while low total protein can result from 
protein loss, as occurs in haemorrhage, 
glomerulonephritis , nephrosis and chronic liver disease. 

This could be explained on the basis of the venom 
components such as cytotoxins, neurotoxics, myotoxins 
and phospholipases A2. Serum triglycerides were found 
to be highly and significantly increase after 1 and 12 h 
and still increased after seven days, with some fluctuation 
during the time of experiment. This disturbance indicate 
that plasma lipids are possible targets for the W. aegyptia 
venom. Phospholipases A2 (PLA2) specifically catalyzes 
hydrolysis of the sn-2 ester bond in glycerophospholipids 
to give lysophospholipids and fatty acids. SPLA2s in 
snake venoms are either GI or GII (Valentin and 
Lambeau, 2000).GI sPLA2s are found in venoms of 
Elapidae (Sajevic et al., 2011). The increases in serum 
triglycerides levels in envenomated rats observed in the 
present study could be due to hepatocyte damage 
rendering them unable to phosphorylate the increasing 
amounts of fatty acids, hence leading to fatty liver and 
alteration of cell membranes of tis1sues. Serum 
creatinine level increased during the period of the 
experiment. The increase was found to be significant 
after 3 and 12 h and on the 7

th
 day, while the increase 

was highly significant after 6 h. This rise indicates 
impairment of renal function and nephrotoxicity. Similar 
observations were reported in rats following administration of 

various snake venoms (Rahmy et al., 1995, Omran et al., 
1997). The tissue distribution of the venom showed the 
highest uptake in the kidney (Ismail et al., 1996). 

 
 
 
 
Conclusion 
 

It appears that LD50 of W. aegyptia crude venom might 
have produced tissues injuries, especially in liver, heart, 
kidney and muscles and those injuries appeared to be 
time dependent. 
 

 

ACKNOWLEDGEMENTS 
 

This research  project was supported by the National 
Plan for Science and Technology (NPST) funded by King 
Abdulaziz City for Sciences and Technology (KACST) 
through the project :- 10-BIO969-02. The authors declare 
no conflict of interest. 
 
 
REFERENCES 
 
Abu-Sinna G, AL-Zahaby AS, Abd EL-Aal A, Abd EL-baset A , Soliman 

NA (1993). The Effect of the viper Cerastes cerastes cerastes venom 

and venom fractions on carbohydrate metabolism. Toxicon. 31: 791-
801. 

Al-Jammaz I (2001). Effects of W. aegyptia crude venom on rat 

metabolism over various periods of time. Pakistan J. Bio. Sci. 4:1429-
1431. 

Al-Jammaz I, Al-Sadoon MK, Attia MA, Fahim A (1992). Effect of W. 
aegyptia  venom on serum,  tissue metabolites and some enzyme 

activities in male albino rats. II. Enzyme activities. Ain Shams Sci.   

Bull.  30: 207-222. 
Al-Jammaz I, Al-Sadoon MK, Fahim A, Attia MA (1994). The effects of 

Walterinnesia aegyptia venom on the serum and tissue metabolites 

and on some enzyme activities in albino rats. lll. Effects on lipid 
metabolism and two dehydrogenases. J. King Saud Univ. Saudi 
Arabia Sci. 6(2): 207-215. 

 Al-Saleh SS (1996).The effect of the desert cobra (W. aegyptia) crude 

venom and its protein fractions on the metabolic activity of cultured 
human fibroblasts. Cell Biol. Toxicol. 2: 127-134. 

Amin MR, Mamun SM, Rashid R, Rahman M, Ghose A, Sharmin S, 
Rahman MR, Faiz MA (2008). Anti-snake venom: Use and adverse 
reaction in a snake bite study clinic in Bangladesh Venom. Anim. 

Toxins incl. Trop. Dis. Botucatu. 14: 4. 
Assi AA , Nasser H (1999). An in vitro and in vivo study of some 

biological and biochemical effects of Sistrurus Malarius Barbouri 

venom. Toxicol. 20: 81-94. 
Bartels H (1971). Clin. Chim.Acta 32:81. 
Benoit D, Esa L, Ralph G (2001).The driving test as a stress model: 

Effects on blood picture, serum cortisol and the production of 
interleukins in man. Life Sci. 68: 1641-1647.  

Chafer AI (2004).Thrombocytosis. N. Engl. J. Med. 350: 1211. 

Corrado AP, Antonio A, Diniz CR (1968).Brazilian scorpion venom 
(Tityus serrulatus), an unusual sympathetic postganglionic stimulant. 

J. Pharmacol Exp. Ther. 164: 253-258. 

Doley R, Pahari S, Mackessy SP, Kini RM (2008). Accelerated 
exchange of exon segments in Viperid three-finger toxin genes 
(Sistrurus catenatus edwardsii; Desert Massasauga). BMC Evol. Biol. 

8: 196-207. 

Ducancel F, Goyffon M (2008). Atractaspis venoms. (Les venins des 
Atractaspis).  Med. Trop. 68: 340-347. 

El-Hakim AE, Walaa H, Salama E, Mahdi M , Wahby AF (2008). 

Assessment of the Phospholipase A2 Patterns of Some Egyptian 
Snakes Venoms. Bull. Nrc. 33: 181-191.  

El-Asmar MF, Soliman, SF, Ismail M, Osman OH (1974). Glycemic 
effect of venom from the scorpion (Buthus minax, L. Koch). 

Toxicon.12: 249-251. 
El-Fiky MA (1999). Hyperglycemic effect of a neurotoxic fraction from 

Naja haje venom: Role of  hypothalamo-pituitary adrenal axis . J. Nat. 

Toxins. 8: 203-212.  
Fahim A (1998). Biochemical effects of the viper, Bitis arietans, crude 

http://www.ncbi.nlm.nih.gov/pubmed?term=%22Corrado%20AP%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Antonio%20A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Diniz%20CR%22%5BAuthor%5D
javascript:AL_get(this,%20'jour',%20'J%20Pharmacol%20Exp%20Ther.');


 
 
 
 
venom on albino rats. Egypt. J. Zool. 30: 35-54. 

Freire-Maia L, Ferreira MC (1961). Study of the mechanisms of 
hyperglycemia and arterial hypertension produced by the venom of 

the scorpion in the dog. Mems. Inst. Oswaldo cruz. 2: 59-67.  
Gitter S, De Vries A (1968). Symptomatology, pathology and treatment 

of bites of near eastern, European and north African snakes. In: 

Burchel, W., Buckley, E.,  Delofeu, V. (Eds.), Venomous Animals and 
their Venoms, Acad Press New York. 1: 359-401. 

Greer JP, Foerrster J, Rodgers G, Paraskevas F, Glader B, Arber DA, 

Means .Jr. Robert T (2008). In Wintrobe's Clinical Hematology(12th 
edition)Source: Lippincott Williams & Wilkins (LWW). 

Howanitz PJ, Howanitz JH (1984). In clinical diagnosis and anagement 

by laboratory Methods,17
th
  Ed, Philadelphia, WB. Saunders. PP. 

168. 
Ismail M, Aly MH, Abd-Elsalam MA , Morad AM (1996). A three-

compartment open pharmacokinetic model can explain variable 
toxicities of cobra venoms and their alpha toxins. Toxicon. 34: 1011-
1026. 

Ismail M, Osman OH (1973). Effect of the venom from the scorpion 
Leiurus quinquestriatus on histamine formation and inactivation in the 

rat. Toxicon. 11: 225-229. 

Johnson DG , Ensinck  JW (1976). Stimulation of glucagon secretion by 
scorpion toxin in the perfused rat pancreas. Diabetes, 25: 645-652. 

Karthikeyan RS, Karthigayan M, Balasubashini S, Vijayalakshmi S, 

Somasundaram T (2007). Antitumor Effect of Snake Venom 
(Hydrophis spiralis) on Ehrlich Ascites Carcinoma Bearing Mice. Int. 

J. Cancer Res. 3: 167-173. 

Kini RM (2002). Molecular moulds with multiple missions: Functional 
sites in three-finger toxins. Clin. Exp. Pharmacol. Physiol. 29: 815-
822. 

Kini RM, Doley R (2010). Structure, function and evolution of three-
finger toxins: Mini proteins with multiple targets. Toxicon. 56: 855-
867. 

Kumar C (2005). In Clinical Medicine (6
th
 ed.). Elsevier Saunders. pp. 

496. 
Lifshitz M, Maimon N, Livnat S (2003).W. aegyptia envenomation in a 

22-year-old female: A case report. Toxicon. 41: 535-537. 
Lowry O, Rosenbraugh N, Farr L, Rondall R (1951). Protein 

measurement with the Folin-phenol reagent. J. Biol. Chem. 183: 265. 

Nagi A, Abdul-Hayee AH (2007). Effects of cobra venom on blood 
coagulation, platelets & fibrinolysis. Pak. J. Med. Health Sci. 1(3): 
106-10 

Mackay N, Ferguson JC, Mcnicol GP (1969). Effects of three cobra 

venoms on blood coagulation, platelet aggregation, and fibrinolysis. 
J. Clin. Path. 22: 304-311. 

Maes M, Van der Planken M , Van Gastel A  (1998). Influence of 
academic stress on hematological measurements in subjectively 
healthy volunteers. Psychiatry Res. 80: 201-212.  

Mohamed AH, El-Serougi MS , Kamel AM (1965). Effect of W. aegyptia 

venom on blood glucose in diabetic animals. Toxicon. 3: 163-165. 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 

Al-Sadoon et al.         659 
 
 
 
Mohamed AH, Salah AM, Ahmed S, Behir S (1978). Histopathological 

effects of Naja haje snake venom and a venom gland extract of the 
scorpion Buthus quinquestriatus on the liver, suprarenal gland and 

pancreas of mice. Toxicon. 16: 253-264. 
Mohamed AH, Fouad S, El-Assar S, Salem AM, Abdel Aal A, Amr H, 

Zahran F, Abbas N (1981). Effect of several snake venoms on serum 

and tissue transaminases, Alkaline phosphatase and Lactate 
dehydrogenase. Toxicon. 19: 605-609.  

Moustafa FA, Ahmed YY , El-Asmar MF (1974). Effect of scorpion 
(Buthus minaz L. Koch) venom on succinic dehydrogenase and 

cholinesterase activity of mouse tissue. Toxicon. 12: 237-240. 
Rahmy TR, Ramadan RA, Farid TM, EL-Asmar MF (1995): Renal 

lesions induced by cobra envenomation .J. Egypt. Ger. Soc. Zool. 
17(C) 251-271. 

Omran MA, Abdel-Nabi MI (1997). Changes in the arterial blood 

pressure, heart rate and normal ECG parameters of rat after 
envenomation with Egyptian cobra (Naja haje) venom. Hum. Exp. 

Toxicol. 16: 327-333. 

Porth CM (1990). Alterations in function of the hepatobilary system and 
Exocrine pancreas In: Pathophysiology concepts of altered health 
states , 3

rd
 ed. (pub.)J.B. Lippincott Comp. Philadelphia, PP. 719-739. 

Russell FE (1991). Venomous snakes of the Middle East. Vet. Hum. 
Toxicol. 33: 68-75. 

Sajevic T, Leonardi A,  Kriza I (2011). Haemostatically active proteins in 

snake venoms. Toxicon. 57: 627–645. 
Sejrsen KT, Nielsen MO (2006). In Ruminant physiology; Digestion 

metabolism and impact of nutrition on gene expression, immunology 

and stress. Wageningen Academic Publishers, NL: pp. 590. 
Simon T,  Bdolah A (1980). Isolation of phospholipase A2 from the 

venom of the desert black snake W. aegyptia. Toxicon. 18: 369-373. 

Sun R (1963). A forthright and practical method for comprehensive 
calculation of LD50. Learned J. Pharmacy. 10(2): 65. 

Tsai H, Wang Y, Tsai I (2008). Cloning, characterization and 

phylogenetic analyses of members of three major venom families 
from a single specimen of W. aegyptia. Toxicon. 51: 1245-1254. 

Valentin E, Lambeau G (2000). Increasing molecular diversity of 

secreted  phospholipases A2 and their receptors and binding 
proteins. Biochim. Biophys. Acta. 1488: 59-70. 

Warrell DA, Phillips RE , Theakston DG, Galigedara Y, Abeysekera DT , 

Dissanayakc P , Hutton RA, Aloysius DJ  (1989). Neurotoxic 
envenoming by Irian Krait (Bungarus caerules), Cobra (Naja naja 
naja) and Russell's viper (Vipera russelli pulchella) in Anuradhypura. 

Toxicon. 27: 75- 85. 
White J (2005). Snake venoms and coagulopathy. Toxicon. 45: 951-

967. 

Yang CC (1999). Cobrotoxin: Structure and function. J. Nat .Toxins. 
8(2): 221-233. 

 
 

. 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 


