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ABSTRACT 

The purpose of this study was to investigate the possible role of Cerastes 
cerastes crude venom (CCV) in attenuating (doxorubicin) DOX oxidative 
damage in male rats. Forty male rats, matched in age and weight were sorted 
into four groups, control, CCV-group, DOX-group and CCV + DOX-groups. 
DOX given as a single dose i.p. injection of 10 mg per kg body weight) induced 
a significant increase in serum advanced oxidation protein products (AOPP), 
malondialdehyde (MDA), urea, total proteins, AST, ALT, triglycerides and 
cholesterol.  Meanwhile significant decrease in reduced glutathione (GSH), 
superoxide dimutase (SOD),uric acid as well as RBCs, platelet counts, 
hemoglobin content (Hb), haematocrit value (Hct), total leukocytes, neutrophils 
and lymphocytes count was recorded after 14 days.  CCV  i.p. injected daily at a 
dose of ¼ LD50 for 14 days showed a significant decrease of the  content of 
serum AOPP and MDA, lymphocytes and a significant increase of GSH, uric 
acid,   RBCs count, Hb, Hct,  total proteins, triglycerides, neutrophils count 
compared to control. In DOX+ CCV-group, CCV was given daily for 7 days 
before DOX, 10 mg/kg, followed by CCV for 7more days, a significant 
inhibition of the serum triglycerides, cholesterol, urea and total protein, AST, 
ALT, AOPP, MDA, and a significant elevation of GSH, SOD, uric acid, RBCs, 
platelet counts, Hb, Hct, were shown as compared with DOX- group. It could be 
concluded that CCV at low doses can be used as a natural antioxidant to 
alleviate oxidative injuries of DOX.  
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INTRODUCTION 

Doxorubicin also called Adriamycin is an antibiotic anthracycline. It 
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has been employed for more than 30 years in the battle against cancer, although 
its use is limited due to its chronic and acute toxic side effects which appear 
within minutes after infusion, including nausea, vomiting, myelosuppression 
and arrhythmia(1). DOX can block the synthesis of DNA by intercalating into 
the DNA strand causing transient double strand DNA breaks and then 
modulating DNA super-coiling (1). It forms a complex that translocates into the 
nucleus, creating a ternary complex DOX–DNA–TOP2 (topoisomerase II) that 
disturbs the DNA structure and impedes its synthesis (2). 

The production of free radicals and oxidative stress is closely involved 
with DOX action besides its both anti-tumor and toxic effects.  Several studies 
were carried out to modulate doxorubicin-induced oxidative stress by using 
Silymarin (3) or were treated with γ-glutamyl cysteine ethyl ester (4). Granulocyte 
colony-stimulating factor was used against Adriamycin induced cardiac, renal 
and hepatic toxicities (5). 

Snake venoms are complex mixtures of pharmacologically active 
proteins and polypeptides. Some of these proteins exhibit lethal and debilitating 
effects as a consequence of neurotoxic, cardiotoxic and tissue necrotizing 
effects, whereas others induce various pharmacological effects, but are of a 
lower order of toxicity. Studies of snake venoms and toxins have focused on the 
determination of the mode and mechanism of action of toxins and develop 
specific research tools that are useful in understanding normal physiological 
processes at both cellular and molecular levels (6). Studies investigating toxic 
effects of CCV on blood  counts are confusing, some studies reported reduction 

(7), meanwhile others reported no changes in red blood cells and related 
parameters (8). Besides these conflicting results, the effect of venom injection 
varies among venom family, time of exposure, temperature and dose. CCV 
injection stimulated endogenous antioxidants defenses via phospholipase like 
protein, which results in alteration of phospholipids synthesis and may function 
as a potential mechanism in antioxidant defense. Another study revealed that 
CCV contains biochemical factor that activated white blood cells and inhibited 
platelet aggregation (9). 

This study aims to determine the possible role of Cerastes cerastes 
crude venom i.p.  administration at low doses to alleviate the doxorubicin 
induced oxidative damages in male rats, that can be achieved through 
monitoring changes in certain biochemical parameters over 14 days interval.  
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MATERIAL AND METHODS 

Experimental animals and animal groups  

Forty adult male rats, albino Rattus rattus, weighing 130-150g were 
made available from the faculty of pharmacy, King Saud University, Saudi 
Arabia. All animal procedures were in accordance with the standards set forth in 
the guidelines for the care and use of experimental animals by the Committee 
for Purpose of Supervision of Experiments on Animals (CPCSEA) and the 
National Institutes of Health protocol (NIH). The study protocol was approved 
by the Animal Ethics Committee of the Zoology Department, Faculty of 
Science, King Saud University. Animals were allowed to acclimate in metal 
cages inside a well- ventilated room for 2 weeks prior to the commencement of 
the experiment. They were maintained under standard laboratory conditions- 
temperature 23◦C, relative humidity 60-70% and a 12:12 h light/dark cycle and 
were fed a standard commercial pellet diet and water ad libitum.  

Experimental design and venom injection 

Animals matched in age and body size were randomly assigned into 
four groups; Animals of the control group were injected i.p. with saline solution 
only. Animals of the group CCV were injected i.p. with ¼ LD50 of diluted crude 
CCV as described previously (9) for 14 days. Animals of group DOX were 
injected ip with a single dose of 10 mg /kg doxorubicin (doxorubicin HCl 
(EBWE Pharma A-4866 Unterach, Austria) according to Othman et al (10). 
Animals of CCV + DOX-group were injected i.p. with ¼ LD50 CCV daily for 7 
days before DOX treatment followed by other injections for 7 days.  Animals 
were killed on the 15th day from onset of the experiment.  

Blood sample collection 

        Animals were slightly anaesthetized with ether and two blood 
samples were collected by heart puncture.  The first sample was collected in 
heparinized tube (2.25µl heparine /5ml blood) for  RBC, Hb, Hct , platelets and 
total leukocytes neutrophils and lymphocytes counts  analyzed by automated 
blood counter (coulter model T 450 x, Contronics Co., USA).  Blood GSH 
content was measured according to Beutler et al.(11), based on the determination 
of yellow color that develop when 5.5 dithiol-bis (2-nitrobenzoic acid) is added 
to sulfhydryl compounds. The second blood sample, non-heparinized, was 
centrifuged (1000x g for 10 min), collected in test tubes with screw caps and 
stored at-20 °C until analyzed. In serum, MDA was estimated according to 
Yoshioka et al., (12), the TBARS levels in serum were expressed as MDA 
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equivalents and AOPP was measured (13). Serum cholesterol and triglycerides 
were measured using kits according to Richmound(14), and Fossati and Prencipe 
(15) respectively. Serum total protein and urea were determined by kits according 
to the methods of Lowry et al. (16) and Tobacco et al. (17) respectively. SOD 
enzyme activity was determined by commercial assay kit (RANSOD, Randex 
Company, Spinach) and uric acid was determined (18). 

Statistical analysis 

All results are expressed as mean± SE. Comparisons among groups 
(n=8 in each group) were performed by one-way analysis of variance (ANOVA) 
followed by the Tukey's post-test. The level of statistical significance was set at 
P< 0.05 (19). 

RESULTS  

       The results in Table (1) demonstrated that daily administration of  
CCV (¼ LD50) for 14 days showed significant (p< 0.05) increase in blood GSH 
and serum uric acid and significant decrease in MDA and AOPP compared to 
control group. Rats given a single dose of DOX (10 mg /kg, i.p.) discerned 
significant (p< 0.05) drop in blood GSH, SOD and serum uric acid and 
significant rise in MDA and AOPP compared to the control group ((P< 0.05). 
Animals treated with DOX (10 mg /Kg a single dose) + CCV (¼ LD50 daily for 
7 days before DOX treatment and for 7 days after DOX treatment) showed a 
significant increase in blood GSH level, SOD and serum uric acid  and 
significant decrease in AOPP and MDA as compared with DOX- group. 

Table (1): Blood GSH and SOD, serum MDA, AOPP and Uric acid in different 
groups. 

groups Control CCV DOX CCV+ DOX 
GSH(mg/dl) 47.23±6.3bcd 53.39±5.5ac 35.19±3.9 abd 40.03±3.0 ac 
MDA(nmol/l) 56.30 ±2.85 bc 44.27±2.19 acd 92.85±4.54 abd 68.69±3.48 bc 
AOPP(umol/l) 44.33±3.29 bc 31.53±1.36acd 51.02±3.31 abcd 42.41±3.48 bc 
SOD  Umol/ml) 5.68± 0.25 6.71± 0.13 3.43± 0.35a,b 5.33± 0.33c 
Uric  acid (mg/dl) 3.38±0.52bc 4.98±0.35acd 1.65±.29abd 2.68±0.57bc 

a: significant with control,  b: significant with CCV, c: significant with DOX, d: significant 
with DOX +CCV, Mean ±SE, significantly at p< 0.05 level.  

The results in Table (2) demonstrated that animals daily given CCV (¼ 
LD50)  showed significant (p< 0.05) elevation in Hb, Hct , RBCs and platelet 
counts compared to control group, whereas  rats given DOX (single dose) 
showed significant (p< 0.05) drop in these parameters compared to the control 
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group ((P< 0.05). Animals treated with DOX (a single dose) + CCV daily for 7 
days before DOX treatment and for 7 days after DOX treatment) showed a 
significant elevation in the given hematological parameters as compared with 
DOX- group. 

Table (2): RBCs, platelets, Hb and Hct in different groups. 

groups Control CCV DOX CCV+ DOX 
RBCs(x106 µL) 6.4±0.36bc 7.6±0.25ac 3.5±0.47abd 4.9±0.5c 
Hb (g/dl) 13.22 ±0.39bc 15.47±0.57 acd 7.41±0.46 abd 10.16±0.8 bc 
Hct  41.63±1.5 bc 48.45±1.4 ac 22.23±1.37 abd 33.57±2.9 c 
platelets(x103 µL) 972.0±37.2bcd 1099.6±70.8acd 570.0±34.5abd 920.5±37.8 abc 

Legends as table 1 
 

Results revealed no change in total leukocytes, while neutrophils were 
increased and lymphocytes count were decreased significantly in CCV-group in 
comparison with the control group. Meanwhile DOX injection showed 
significant (p< 0.05) decrease in the above mentioned parameters (P < 0.05). 
Combined treatment with DOX (10 mg /Kg, a single  dose  +CCV daily   for 7 
days before DOX treatment and for 7 days after DOX treatment showed 
significant (P < 0.05)  increase in total leukocyte, neutrophils and lymphocyte 
count as compared with DOX- group (Table 3). 

Table (3): Leukocytes, neutrophils and lymphocytes(x103/µ L) count in different 
groups. 

groups Control CCV DOX CCV+ DOX 
Leukocytes  10.47±2.12c 10.09±1.6c 2.52±0.46 ab 4.67±1.67 ab 
Neutrophils 1.66 ±.32bc 2.45±0.7ac 0.82±0.03ab 1.35±0.15 ab 
Lymphocytes 8.8±1.64bc 7.5± 1.3ac 1.70±0.17ab 3.23±.58 ab 

Legends as table 1 

Serum triglycerides and total proteins content were significantly 
increased, while cholesterol, urea, ALT and AST  were not changed in rats 
given CCV for 14 days daily compared with control group. Animals given DOX 
(10 mg /kg, a single dose) showed significant (P< 0.05) increase in serum 
triglycerides, cholesterol levels, total proteins, urea, ALT and AST, while 
animals given CCV (¼ LD50) for  7 days before a single dose of DOX and for 7 
days after DOX treatment, significantly (p< 0.05) decreased these parameters 
compared with DOX- group (Table 4). 

 
 



Salama and AL-Sadoon, J. Rad. Res. Appl. Sci., Vol. 5, No. 2(2012) 413 

Table (4): Serum triglycerides (mg/dl), Cholesterol (mg/dl), urea (mg/dl), total 
proteins (g/dl) ,AST (u/l) and ALT (u/l)   in different groups. 

groups Control CCV DOX CCV+ DOX 

Triglycerides 44.05±2.6bc 54.69±3.43acd 74.69±4.20abcd 62.59±5.24bc 
Cholesterol 85.09±5.58bc 84.09±4.39cd 115.24±4.33abd 72.29±2.89bc 
Urea 56.02±6.01bcd 57.95±6.26c 95.04±10.26abd 74.34±4.76ac 
Total protein 6.78±.69bcd 7.44±.59c 8.86±.47abd 5.13±.61ac 
ALT 29.71±1.14 bc 26.71±1.11 47.79±3.13abcd 34.34±3.19 bc 
AST 86.82±5.79bcd 87.78±5.08c 120.29±3.65abd 95.03±5.70ac 

Legends as table1. 

DISCUSSION 

There are more than 300 species of venomous snakes in the world, and 
their venoms have numerous molecules with diverse biomedical functions. Each 
component in the venom has different target and alters biological functions of 
the target’s cells or molecules in various reactions.  Snake venoms are excellent 
sources of molecules for drug discovery, and once purified, characterized, and 
cloned, could have potential applications in medicine (20). 

Our results showed significant decrease of serum AOPP and MDA and 
a significant increase of  blood GSH level, furthermore, RBCs , platelets count , 
Hb  and Hct showed significant increase in the CCV- group compared with the 
control group. These results coordinate with Al-Sadeen and Haffor (9).  Haffor 
and Al-Sadeen(21) indicated that the CCV contains a protein that has the 
potential to suppress ROS formation and enhance biological antioxidant 
potential in using a dose of ¼ LD50 for 8 days. Also a dose of1/10th LD50 dose of 
NKV (Naja kaouthia venom) and VRV (Vipera russelli venom) strengthened 
antioxidant system of Ehrlich ascites carcinoma treated mice given from day 1 
to10. This was reflected an decreased MDA formation and increased GSH level 
and produced increase in a member of a family of peroxidases that reduce both 
H2O2 and free organic hydroperoxidases treated group as compared to control 
mice (22). 

Also, results of the present study coordinate with Al-Sadoon and Haffer 
(9) using CCV (¼ LD50 i.p. for 8 days) and detected that RBCs, platelets, Hb and 
Hct were increased in venom treated group as compared to saline group. The 
venom induced platelet changes recorded in the present study was attributed to 
the cystein rich peptide and halysin from venom (23). Clearly, cystein and halysin 
are potent platelet aggregation inhibitors that slow down platelet aggregation 
stimulated via adenosine diphosphate mechanism (9). Large numbers of new 
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snaclecs (Snake venom C-type lectins) from different snake species have been 
reported to activate platelets. Some of these such as agkaggregin (24) and 
rhodoaggretin (25), use receptors that have not yet been identified (26).  

Cysteine is thought to be the most critical amino acid, as it is rate 
limiting in GSH synthesis .The tripeptide glutathione is the main antioxidant 
defense system in humans. Decreased GSH production can be due to shortage of 
its precursors: glutamate, glycine, and cysteine. Cysteine is thought to be the 
most critical amino acid, as it is rate limiting in GSH synthesis (27). Glutathione 
neutralizes reactive oxygen species (ROS) and thereby plays a pivotal role in 
the defense against oxidative stress. Oxidative stress indicates an excess of ROS 
due either to overproduction of ROS or to a depletion of GSH, leading to 
damage of protein, lipids and DNA (28).  

The production of free radicals and oxidative stress is closely involved 
with DOX action. There are four different modes of free radical production by 
doxorubicin (1) Production of semiquinone,(2) Activation of NAD(P)H 
oxidases (NOXs),(3) Non-enzymatic mechanism and (4) Products from the 
metabolism of DOX  (29) . DOX is inherently prone to generate of reactive 
oxygen species that in turn peroxidates cell membrane lipids and also depresses 
endogenous antioxidants (30). The current study confirms the effect of 
doxorubicin on the production of reactive oxygen species in animal as reflected 
by an increased serum MDA as well as AOPP levels and decreased uric acid 
and GSH levels and SOD activity. This might be attributed to a direct action of 
DOX on the SOD and GSH synthesis pathways, and/or an indirect function of 
DOX -stimulated generation of ROS.  

Doxorubicin undergoes biotransformation by cytochrome P450 and 
flavin enzymes in the cardiac myocyte and generates quinine type free radicals 
that react with oxygen to generate superoxide radical. This superoxide radical 
damages several macromolecular cellular components and causes lipid and 
protein peroxidation (31). 

Animals treated with doxorubicin (10mg /kg i.p. a single dose), showed 
significant decrease in RBCs count, Hct  and Hb, indicating severe anemia and 
also a decrease in platelets count, compared to saline control. The developed 
anemia could be attributed by hematopoiesis and hemoglobin synthesis 
reduction and probably due to a severe hemolysis in response to 
oxidant/antioxidant system imbalance. It was proven that free radicals interact 
with cell membranes and thereby induce cell leakage and lyses (32). 
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Our results showed significant decrease in serum AOPP and MDA and 
a significant increase in blood GSH level, SOD activity, serum uric acid.  
RBCs, platelet counts, Hb and Hct were recorded to be increased in the 
DOX+CCV-group compared with DOX-group implicating an antioxidant 
activity of the venom.  

The antioxidant activity of CCV may due to (1) inhibition lipid 
peroxidation by scavenging free radicals; (2) raising glutathione levels due to 
the 14 cysteine polypeptides in Phospholipases A2 (3) stabilizing red blood cell 
membranes where RBCs and Hb and Hct were preserved (33).  

Animals given CCV (¼ LD50), showed significant increase in 
neutrophils, triglycerides and total protein and significant decrease in 
lymphocytes count as compared to  saline control. These results were consistent 
with Al-Sadoon and Haffor (9), who suggested that CCV contains biological 
factors that activated WBCs proliferation. Also, Fuly et al., (34)concluded that 
the lysopho-sphatidylcholine (LPC) generated by the enzymatic activity of a 
Phospholipases A2 isolated from the snake Lachesis muta venom can modulate 
both lymphocyte spontaneous natural killer (NK) and protein kinase C (PKC) 
activities. They also showed that these effects were blocked by staurosporine, 
suggesting a direct effect of LPC on PKC activation pathway. Depending on the 
stimulus, lymphocytes can proliferate or exert a spontaneous NK activity (large-
granule lymphocytes). In addition to their cytotoxic role, NK cells produce 
cytokines involved in signaling of hematopoiesis and in the response of the 
adaptive immune system to different agents (35).  

Animals given DOX (10mg/kg ip single dose) showed significant 
decrease in total leukocyte; neutrophils, lymphocytes counts. These results were 
consistent with Papadopoulou and Tsiftsoglou(36), who proved that a single i.p. 
injection of adriamycin in rats caused reversible myelosuppression, 
characterized by a reduction in peripheral WBCs and failure of bone marrow to 
generate colonies and develop stromal cell environment. DOX, which induces 
tumor cell death, may also cause apoptosis in normal bone-marrow cells. Such a 
mechanism could implicate the reduction of hemopoietic progenitors seen in 
DOX-treated animals manifested by the reduction of counts observed in 
peripheral blood. Animals given DOX (10 mg/kg i.p. a single dose) showed 
significant increase in serum triglycerides, cholesterol, urea, total protein, ALT 
and AST which indicates a decrease in hepatic and renal functions. The increase 
in the content and activity of these metabolites and enzymes are attributed to an 
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increase in their release following DOX-induced lipid peroxidation of renal and 
hepatic cell membranes (37) as shown in the present results. This comes in 
agreement with literature using different DOX doses, duration and drug delivery 
strategies (38; 39).  

In combined treated animal group, the mitigation of the total leukocyte; 
neutrophils, lymphocytes counts and depression of serum triglycerides and 
cholesterol, urea, total proteins, ALT and AST activities was significantly 
imperative compared with DOX treated group. Modulation of leukocytes, 
lymphocytes and neutrophils might be due to biological factors in CCV that 
activated WBCs proliferation (9), repairing enzymes against peroxidative 
damage to membrane phospholipids in the cell (40). The slight restoration of both 
serum triglycerides and cholesterol might be due to the proposed insulin 
releasing effect of the venom components which acts to antagonize the effects 
of lipolytic hormones or enzymes (41). In our opinion, these observations might 
be due to the presence of certain protein fractions in the venom that inhibit 
oxidative stress which is caused by DOX treatment. This was confirmed by the 
significant reduction in oxidative stress parameters.  
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  المؤتمر الدولي الثالثالمؤتمر الدولي الثالث

  تطبیقاتھاتطبیقاتھاللعلوم اإلشعاعیة وللعلوم اإلشعاعیة و
   مصر- الغردقة – ٢٠١٢ نوفمبر ١٦ – ١٢

 
أضرار  تخفیف فى المقرنة األفعى  سم من الصغیرة للجرعات  الدور المحتمل

  . ذكور الجرذان  فى كسوروبیسینبالدو  األكسدة المستحثة
  )٢(  محمد خالد السعدونـ )١( صفوت فريد سالمة

 .صر مدینة نصر ، م٢٩. ب.  قسم بیولوجیا اإلشعاع ، المركز القومي لبحوث وتكنولوجیا اإلشعاع ، ص) ١(

 . السعودیة –الریاض –جامعة الملك سعود –كلیة العلوم – قسم علم الحیوان ) ٢(

  
بعض العناصرالطبیعیة یتركب سم الثعابین من مخلوط من البروتینات و العدید من اإلنزیمات و 

 )  ¼٥٠LD(ویھدف ھذا البحث الى   تقییم التأثیر البیولوجى المحتمل للجرعات الصغیرة  . والنادرة 
لمدة اربعة عشرة یوما متتالیة من سم  االفعى  المقرنة علي ذكور  الجرذان المعرضة لجرعة واحد من 

 الجانبیة  السیئة لعقار اآلثار او معالجة اإلقاللكیلوجرام في ١/ملجرام١٠(عقار الدوكسوروبیسین 
  مجموعة -١: إلى   قسمت الحیوانات.الدوكسوروبیسین المستخدم فى عالج العدید من انواع السرطان 

  مجموعة معالجة -٢.  عشرة یوما متتالیة أربعةضابطة تم حقنھا فى الغشاء البرتونى بمحلول ملحى لمدة 
لمدة أربعة  عشرة   ¼٥٠LDتم حقنھا فى الغشاء البرتونى بسم االفعى المقرنة بجرعة مقدارھا . بالسم

تم حقنھا فى الغشاء البرتونى بالعقاربجرعة .  مجموعة معالجة بالعقار الدوكسوروبیسین-٣یوما متتالیة 
  مجموعة الدوكسوروبیسین والسم معا -٤كیلوجرام من وزن الجسم جرعة واحدة ١/ملجرام ١٠مقدارھا 

سبعة ایاما متتالیة ثم  لمدة  ¼٥٠LDتم حقنھا فى الغشاء البرتونى بسم االفعى المقرنة بجرعة مقدارھا  . 
 بالسم لحقنااستمر كیلوجرام من وزن الجسم جرعة واحدة ثم ١/ملجرام ١٠بالعقاربجرعة واحدة مقدارھا 

تم  اختیار بعض  .وتم اختبار الحیوانات فى الیوم الخامس عشر من بدایة التجربة . لمدة سبعة  ایام متتالیة
اسة و ھي العد الكلى و النوعى للخالیا الدم البیضاء و العد الكلى السم  في ھذه  الدر المعاییر كدالئل لتأثیر

.  لخالیا الدم الحمراء والصفائح الدمویة والھیموجلوبین والھیماتوكریت والجلوتاثیون المختزل في الدم
د التأكسدى وھي مالون ثنائي اجھباإلضافة إلى اختیار بعض المعاییر كدالئل لتأثیر السم المعدل لإل

 .ھید و نواتج أكسدة البروتین المتقدم والتغیرات االنزیمیة وایض الدھون فى مصل الحیواناتااللد
أظھرت القیاسات في مجموعة الجرذان التي حقنت بالسم  وجود زیادة  إحصائیة في كل مؤشرات الدم 

ن ثنائى مالو(وكذلك وجود زیادة إحصائیة في الجلوتاثیون ووجود نقص إحصائى في ناتج أكسدة الدھون 
و نواتج أكسدة البروتین المتقدم و تغیرات إنزیمیة  فى الجرذان مما یدل على اھمیة ھذة ) الاللدھید

أما الجرذان التي حقنت  بالعقار .الجرعات من السم فى امكانیة عالج االجھاد التاكسیدى فى الجرذان
رات الدم و كذلك وجود نقص  إحصائى في كل مؤشفقد دلت نتائج القیاسات وجود نقصالدوكسوروبیسین 

ونواتج ) مالون ثنائى الاللدھید( في ناتج أكسدة الدھون یةي الجلوتاثیون ووجود زیادة إحصائإحصائى ف
أما .أكسدة البروتین المتقدم وتغیرات انزیمیة تدعم النقص الحادث فى المعاییر الدمویة فى الجرذان

ثم حقنت بجرعة واحدة من عقار الدوكسوروبیسین ثم  ایام متتالیة ٧الجرذان التي حقنت  بالسم لمدة 
فقد دلت القیاسات على تحسن احصائى فى  المعاییر الدمویة . ایام متتالیة بالسم ٧حقنت مرة ثانیة لمدة 

توصي الدارسة بأن   .د التاكسدى  والتغیرات االنزیمیة وایض الدھون فى الجرذان اجھومعاییر قیاس اإل
سم االفعى المقرنة لھا تاثیرات فسیولوجیة محسنة على القیاسات الدمویة الجرعات الصغیرة  من 

واإلنزیمیة وایض الدھون واالجھاد التاكسدى فى الجرذان ووجوب عمل مزید من الدراسات على إمكانیة  
 . أن یكون ھذا السم وسیلة ناجحة لوقف تدمیر عقار الدوكسوروبیسین  للخالیا الحیة السلیمة

  


