
Kufa Journal For Veterinary Medical Sciences        Vol. (10)         No. (1)           2019 

88 
 

Effect of Silymarin on Oxidative Stress Biomarker, Lipid Peroxidation and 

Reproductive Function of Diabetic  Albino Rats 

Nabeel Mahdi Abed *     Fouad Zaidan Hamza**    Rasha Salih Nuhair*** 

* Collage of Veterinary medicine /Thi Qar University/Iraq 

** Collage of Veterinary medicine /Al-Kufa  University/Iraq 

*** Collage of science /Thi Qar University/Iraq 

Zedan_fouad@yahoo.com 

Received date:12May2019  Accepted:(452) 16Juny2019  page (88-98)  Pubished: 30 Juny2019   
 

Abstract: 
   The present study was carried out in the animal house and laboratories of the College 

of Veterinary Medicine/ University of Basrah to investigate the oral administration of 

silymarin on oxidative stress biomarker, lipid peroxidation and reproductive function in 
alloxan induced diabetic of albino rats. After the period of acclimation, 32 male rats were 

divided into 4 equal groups with 8 animals in each as the following: Control group: Animals 
of this group administered distilled water, Silymarin group: administered silymarin 
(20mg/kg) dissolved in distill water orally by gavages. Alloxan  treated (DM) group : were 

given alloxan  intraperitoneal injection 150mg/BW, as single dose  for induced diabetic 
mellitus  and Alloxan + silmarin treated group : were injection  alloxan  intraperitonealy and 

then after 3 days, oral administered of (20 mg/kg bw ) silymarin . The experimental was 
continued for 45 day. At the end of the experiment, animals of each group were sacrificed, 
and blood samples were obtained for oxidative stress biomarker, Lipid Peroxidation and  

hormonal assessment and the caudal epididymis was then separated  from the testicles for 
the evaluation of epididymal sperm characteristics, while the testes were kept in 10% 

neutral buffer-formalin for  histopathological study.  The results showed  a  significant 
decrease (P ≤ 0.05) in serum superoxide dismutase (SOD) , Glutathione Peroxidase (GPX) , 
follicle stimulating hormone (FSH), and luteinizing hormone (LH) and testosterone, 

concentrations of DM group. On the other hand a significant decrease (P ≤ 0.05) in 
epididymal sperm concentration, individual sperm motility, live sperm percentage and a 

significant increase in malondialdehyde (MDA) and sperm abnormalities percentage were 
recorded in DM group. Histopathological examination of the testes revealed marked 
suppression of spermatogenesis with absence of mature spermatocytes of DM group. 

Moreover DM groups treated with Silymarine showed normal oxidative biomarkers, 
hormonal concentration, epididymal sperm characteristics, and normal testicular tissues 

compare with control group. 
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الحيوية و اكسدة الدهون والوظيفة التناسلية لذكور الجرذان المصابة  تأثير السيليمارين في  الضادات

 بالسكري
 ***نبيل مهدي عبد * فؤاد زيدان حمزة ** رشا صالح نهير 

 الخلاصة :

أجريت الدراسة الحالية في البيت الحيواني والمختبرات التابعة الى كلية الطب البيطري / جامعة البصرة لدراسة دور    
التجريع الفموي للسيليمارين على انزيمات مضادات الاكسدة ,العلامات الحيوية, اكسده الدهون والوظيفة االتناسلية في 
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مجاميع متساوية بواقع   4جرذ إلى  23الألوكسان. بعد فترة التأقلم ، تم تقسيم ذكور الجراذان المصابة بالسكري بواسطة 
جرذ لكل مجموعة وعلى النحو التالي: مجموعة السيطرة:جرعت حيوانات هذه المجموعة بالماء مقطر، مجموعة  8

عة السكري(: حقنت مجم / كجم سيليمارين مذاب في الماء المقطر. مجموعة الالوكسان  )مجمو 32السيليمارين:جرعت 
ملغم / كغم اللاوكسان داخل البريتون , جرعة مفردة لاستحداث داء السكري والمجموعةالاخيرة )مجموعة  052ب

ملغم / كغم من وزن الجسم  32أيام جرعت ب 2السكري المجرعة بالسلمارين (: استحدث السكري ومن ثم بعد 
هاية ، تم التضحية بالحيونات للحصول على عينات دم من أجل قياس يوما. في الن 45سيليمارين. استمرت التجربة  لمدة 

مستوى العلامات الحيوية , مضادات التأكسد ، والتقييم الهرموني . وبعد ذلك تم فصل البربخ الذيلي عن الخصيتين لتقييم 

المرضي. أظهرت  ٪ من الفورمالين لدراسة التشريح 02خصائص الحيوانات المنوية ، في حين تم حفظ الخصيتين في 
(، وهرمون الشحمون SOD,GPX( في مستوى انزيمات مضادات الاكسدة)P ≤ 0.05النتائج انخفاضًا معنويا )

الخصوي والهرمون المحفز للجريبات وهرمون التبويض  في الحيونات المصابة بداء السكري  في حين تم تسجيل 
، وحركة الحيوانات المنوية الفردية ، ونسبة الحيوانات  ( في تركيز الحيوانات المنويةP ≤ 0.05انخفاض معنويا  )

( ونسبة التشوهات للحيوانات المنوية في مجموعة السكري MDAالمنوية الحية وزيادة كبيرة في المالنو داي الديهايد )

ع عدم مقارنة مع مجموعة السيطرة.اما الفحص النسيجي الخصيتين فقد اظهر انخفاض ملحوظ في الحيوانات المنوية م
وجود الخلايا المنوية ناضجة للجرذان المصابة بداء السكري. اما الحيونات المصابة بداء السكري والمعامله 

بالسيليمارين فقد اظهرت تحسن معنوي في العلامات حيوية ومستويات مضادات التاكسد الطبيعية ، وتركيز هرمون 
 الخصية مقارنة مع مجموعة السيطرة . الشحمون الخصوي  ، وخصائص الحيوانات المنوية ، وأنسجة

 

Introduction:  

     Diabetes mellitus (DM) refers to a 
group of multifactorial metabolic 
disorders characterized by elevated 

blood glucose levels that result from 
defects in the body's ability to 

produce and/or insufficiency of 
insulin action (1). Without enough 
insulin, the cells of the body cannot 

absorb sufficient glucose from the 
blood; hence blood glucose levels 

increase, which is termed as 
hyperglycemia. If the glucose level in 
the blood remains high over a long 

period of time, this can result in long 
term damage to organs, such as the 

kidneys, liver, eyes, nerves, heart and 
blood vessels(2). The increased extra- 
and intracellular glucose 

concentrations result in oxidative 
stress, which seems to be due mainly 

to increased production of reactive 
oxygen species (ROS) and free 
radicals with a sharp reduction in 

antioxidant body defenses(3). 
Generation of reactive oxygen species 

and lipid peroxidation are associated 
with diabetes mellitus (4). Free 
radicals are continuously produced 

during normal physiologic processes 
and attack macromolecules including 

proteins, lipids, and DNA, so causing 
tissue injury. It has been widely 

accepted that oxidative stress plays a 

key role in the onset and development 
of diabetes complications, notably 
nephropathy(5). 

    Silymarin, a flavanolignan extracted from 
the seeds of ‘milk thistle’, has been widely 

used from ancient times because of its 
excellent hepatoprotective action. Silymarin 
is a mixture of silybin (silibinin), isosilybin, 

silychristin and silydianin. Flavanolignas 
belong to the family of the benzo gamma-

pyrones. It usually possesses good 
antioxidant activity (6). This flavonoid has a 
phenolic structure, which allows electron 

donation to free radicals and reactive oxygen 
species (ROS) in order to stabilize them and 

prevents lipid peroxidation by interaction 
with intracellular glutathione (7,8). 
Silymarin acts mainly as a hepatoprotective 

(9) and anticancer agent (10). The present 
study aimed to evaluate the oral 

administration of silymarin on oxidative 
stress biomarker, lipid peroxidation and 
reproductive function in alloxan induced 

diabetic of albino rats. 
Materials and Methods: 

Study design:  

    The experiment animals was 
conducted at the animal house of the 

veterinary medicine college 
University of Basrah. Thirty two 

healthy males rats sexually mature, 12 
weeks old , and ( 200-250 gm ) grams 
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of body weight were used. The 
experiment conditions were the same 

for all animals, where the room 
temperature was set between 20-25C 

by the use of an air conditioner, and 
the daily light Period was 12 hours by 
use of two fluorescent lamp, the rate 

of humidity was about 50% .All 
nutritional requirements were 

provided .  
After the period of acclimation, 32 
male rats were divided into 4 equal 

groups with 8 animals in each as the 
following: 

1-  Control group: Animals of this group 
administered distilled water (1 ml /kg 
bw)/day orally by gavages. 

2- Silymarin group: Animals of this 
group administered silymarin 

(20mg/kg) dissolved in distill water (1 
ml /kg bw)/day orally by gavages. 

3- Alloxan treated group: Animals of 

this group  were given alloxan 
intraperitoneal injection 150mg/BW, 

as single dose  for induced diabetic 
mellitus .  

4- Alloxan + silmarin treated group: 

Animals of this group were given 
Alloxan  intraperitoneal injection  and 

then after 3 days,   administered 
silymarin (20 mg/kg bw ) day orally 
by gavages. 

The experimental was continued for 
45 day. 

At the end of the experiment, 
animals of each group were 
anaesthetized by chloroform and 

sacrificed. Blood sample were 
collected from the heart via the 

cardiac puncture by using 5cc sterile 
syringe and dropped in plain without 
anticoagulant tubes and serum 

samples were isolated from blood by 
centrifugation at 3000rpm for 15 min, 

and used for measurement of MDA, 
SOD GPX, testosterone , FSH, and 
LH hormones concentration. The 

testes were removed from the animals 
of each treated group along with its 

epididymis. The caudal epididymis 
was then separated from the testicles 

for the evaluation of epididymal 
sperm characteristics, while the testes 

were kept in 10% neutral buffer-
formalin for histopathological study. 

Studied parameters:  

Measurement of Sperm 

Characteristics: 

The caudal epididymis placed in a 
clean Petri dish, containing 5ml of 

physiological saline then minced by a 
surgical scalpel blade according to 
(11). Sperm concentration was 

determined by using the new 
improved Neubauer   hemocytometer. 

Sperm Motility percentage was 
determined visually under light 
microscope, according to (12). Sperm 

livability (percentage of live and dead 
spermatozoa) was done by staining 

one drop of semen and one drop of 
warm Eosin-Nigrosin stain on a warm 
slide. Sperm abnormalities percentage 

was calculated  by using the same 
side used for determination of sperm 

viability according to Evan’s and 
Maxwell(12). The slides were 
examined under the microscope under 

oil immersion with x100 objective. 
Measurements of Some oxidative 

biomarker : 
Measurements of Malondialdehyde 

(MDA): The main end product of 

lipid peroxidation is 
Malondialdehyde, will be carried out 

in serum according to Yagi method 
(13). 
Measurements of Superoxide 

Dismutase  (SOD) and Glutathione 

Peroxidase (GPX): The serum 

Superoxide Dismutase  (SOD) is 
determined by ELISA kit 
Elabascience Biotechnology Inc. 

China   
Hormonal Analysis: 

Measurement of Luteinizing 

Hormone (LH) Concentration 

(ng/ml): Serum LH  was measured by 

ELISA kit supplied (Calbiotech Inc., 
USA). Catalog No. :LH231F. (14). 

Measurement of Follicle 

Stimulating Hormone (FSH) 
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Concentration (μlU/ml)   : Serum 
FSH was measured by ELISA kit 

supplied by (Foresight, ACON 
Laboratories, Inc. CA 92121 . USA ). 

(15). 
Testosterone ELISA kit: The 
quantitative determination of total 

testosterone concentration in serum or 
plasma by a microplate enzyme 

immunoassay. Kit was used by 
bioactiva diagnostica 
GmbH  (Germany). (16).   

The Histological Study: Testes samples 
were dissected and fixed in formalin, 

dehydrated and imbedded in paraffin wax. 
Then, the sections were stained by 
haematoxylin and eosin (H and E). Each 

slide contained two sections and examined 
for histopathological changes under light 

microscope. based on (17). 
Statistical Analysis: The data were 
subjected to analysis of variance and the 

significance differences at (p≤0.05) which 
were determined by analysis of variance 

(ANOVA), one-way by using the statistical 

soft ware's sigma statistical (18). 
Result: 

 Effect of Silymarin on Serum MDA, SOD 

and GPX in diabetic Male Rats :        The 

obtained from the present study revealed a 
significant increase  (P≤ 0.05) in serum 
MDA level and  a significant decrease (P ≤ 

0.05) in serum SOD and GPx enzymes level 
in DM group compared with control groups 

,Table (1). On the other hand no significant 
changes in serum MDA levels was recorded 
in silymarin groups compare with control 

group but remained significantly lower than 
those of DM group.   

    A significant decrease (P ≤ 0.05) in serum 
level of SOD enzyme was observed in DM 
groups compared with control and silymarin 

group but no significant changes between 
DM + Silymarin and control group.  

    Finally a significant decrease (P≤0.05) in 
level of GPx enzyme was recorded in DM 
groups compared with other groups while no 

significantly change between DM + 
Silymarin and control group.  

Table (1): Effect of Silymarin on Serum MDA, SOD and GPX in   diabetic Male Rats. 

         Parameter 

Group 

MDA 

(U/l) 

SOD 

(U/l) 

GPX 

(U/l) 

 Control group  3.95 ± 1.24  

b 

68.81 ± 4.84 

 a 

465.46 ± 16.6  

a 

 Silmarine group   3.22 ± 2.93 

 b  

68. 99 ± 3.78 

 a 

445.76  ± 17.9  

a 

DM group 13.40 ± 1.18 

 a 

55.12 ± 2.78  

b 

137.19 ± 18.75  

b 

DM+ Silmarine 

   

4.92 ± 0.87  

b 

64.19 ± 1.60  

a 

396.78 ± 28.19  

a 

LSD 1.72 4.7 58.37 

 Values expressed as Mean ±SD  (n=8)  

 Different small letters denote significant defferences (P≤0.05) between experimental 

groups. 

 

Effect of Silymarin on Serum 

Reproductive Hormones 

Concentration in Diabetic Male 

Rats: The results of the treatment with 
alloxan on the reproductive hormones 

in adult male rats revealed a significant 
decrease (P ≤ 0.05) in serum 

concentration of  LH, FSH, and 
testosterone(T) hormones Table (2). 
However a significant degrees of 

improvement (P≤0.05) were noted in 
male reproductive hormones 

concentration of DM male rats treated 
with Silymarine while , no significant 
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differences were recorded in serum  
concentration of  LH, FSH and T 

hormones  between silymarine  group 
and control group. 

 

 

 

 

 

Table (2): Effect of Silymarin on Serum Reproductive Hormones Concentration in 

Diabetic Male Rats. 

                 Parameters 

Groups 

LH 

ng/ml 

FSH 

ng/ml 

Testosterone 

ng/ml 

Control group 4.11 ±  1.89 

a 

2.40  ±  0.92 

a 

7.02  ±  0.09 

a 

Silmarine group 4.33 ± 1.22 

a 

2.34 ±  0.48 

a 

6.94 ±  1.03 

a 

DM group 0.91  ± 1.45 

b 

0.92  ±  0.99 

b 

2.52  ±  0.88 

b 

DM+ Silmarine 

 

3.12  ± 0.64 

b 

2.59 ±  0.41 

b 

6.34 ±  1.32 

b 

LSD 1.11 0.87 1.08 

 Values expressed as Mean ±SD  (n=8)  

 Different small letters denote significant defferences (P≤0.05) between experimental 

groups. 

Effect of Silymarin on Epididymal 

Sperm Characteristics in Diabetic 

Male Rats: Results illustrated in table 

(3) showed a significant decrease 
(P≤0.05)in sperm concentration , 
sperm motility percentage , live sperm 

percentage   and a significant increase 
in abnormal spermatozoa percentage  

in DM group compared with control 

groups. On the other hand no 
significant difference in sperms 

concentration, sperms motility , live 
sperms  percentages and abnormal 
spermatozoa percentage in DM+ 

Silymarin group compare with control 
groups

. 
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Table (3): Effect of  Silymarin on Epididymal Sperm Characteristics in  Diabetic  Male 

Rats . 

                             

Parameter

s 

Groups 

Spermss 

Concentration 

(×10
6
/ ml) 

Sperms 

Motility 

(%) 

Live sperms 

(%) 

Dead 

 sperms 

(%) 

Abnormal sperms 

(%) 

 Control group  81.49 

± 

11.33 a 

81.00  

± 

6.14 a 

80.02  

± 

6.52 a 

19.98  

± 

6.52 b 

11.00  

± 

4.11 a 

 Silmarine group   82.21 

± 

 5.37 a 

77.75  

± 

9.21 a 

79.00  

± 

5.19 a 

21.00  

± 

5.19 b 

12.37  

± 

4.55 a 

DM group 46.04 

± 

6.14 b 

44.22  

± 

5.17 b 

40.42  

± 

2.09 b 

59.58  

± 

2.09 a 

20.57  

± 

3.41 a 

DM+ Silmarine 

   

81.46 

± 

3.12 a 

80.87  

± 

6.89 a 

79.50  

± 

3.42 a 

20.50  

± 

3.41 b 

15.11  

± 

2.92 a 

LSD 24.72 30.17 28.44 11.97 9.08 

 Values expressed as Mean ±SD  (n=8)  

 Different small letters denote significant defferences (P≤0.05) between experimental 

groups. 

Histological study: 

Testis:  

    The section of testis in the control 
and Silymarin groups revealed the 
normal appearance of seminiferous 

tubules with normal spermatogenesis 
figure (1, 2). While histopathological 

section in testis of adult male rats 

treated with alloxan (DM group) figure 
(3) revealed marked suppression of 

spermatogenesis with with absence of 
mature spermatocytes. Figure (4) testis 
of DM+ Silymarin groups, showed 

impairment of spermatogenesis with 
marked restoration of spermatocytes.  
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Discussion: 
   The results indicated a significant 

increase in serum MDA level and a 
significant decrease in serum SOD and 
GPX levels in alloxan treated group 

compared with silymarine alone and 
control groups. These results agreed 

with the previous (19,20,21 and 22)  
    Diabetes is a serious and growing 
disorder which is associated with 

severe acute and chronic 
complications. Different sources of 

evidence indicate that oxidative stress 
has been implicated in diabetic 

(23,24). In other words, ROS have 
been defined as an autocatalytic 

mechanism that can lead to apoptosis 
and free radical damage which is one 
of the possible mechanisms in the 

progress of diabetic (25). Free radicals 
generated lead to lipid peroxidation 

which in turn releases a large amount 
of MDA (26). In fact, MDA together 
with catalase and hydrogen peroxide is 

used as a reliable oxidative stress 
marker in diabetes (27). Therefore, 

regulation of oxidative stress could be 
a promising therapeutic strategy used 

  
Fig (1)  ( section of testis ) control group 

reveal the normal appearance of 

seminiferous tubules (     ) with normal 

spermatogenesis (        )     H&E  500X 

Fig (2)  ( section of testis ) Silymarin group 

reveal the normal appearance of seminiferous 

tubules (      ) with normal spermatogenesis (     

)     H&E  500X 

  
Fig (3)  ( section of testis ) DM group reveal 

moderate spermatogenesis (       )  with 
absence of mature spermatocytes(    ) H&E       

500X 

 

Fig ( 4 )  ( section of testis ) DM+ Silymarin   

group reveal normal spermatogenesis(      ) 

with marked restoration of spermatocytes(  )             

H&E      500X 
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to prevent or delay diabetes 
complications . Decreased activity 

SOD may result from excessive 
utilization for neutralizing superoxide 

and ROS generated by alloxan 
toxicants, ROS are continuously 
produced during normal physiologic 

events, and removed by antioxidant 
defence mechanism. In pathological 

conditions, ROS are over produced 
and result in lipid peroxidation and 
oxidative damage. The imbalance 

between ROS and antioxidant defence 
mechanisms leads to oxidative 

modification in the cellular membrane 
or intracellular molecules (28). 
Administration of silymarin 

combination to DM experimental rats 
showed recover in serum MDA, SOD 

and GPX. This finding, also  is in line 
with some studies (29, 30 ),Some 
studies have shown that Silymarin 

protective effect was also reflected on 
preserving the integrity of the plasma 

membrane and it seems Silymarin can 
affect Ca2+ modulation as an essential 
role in hepatoprotection produced by 

Silymarin (31,32). Silymarin 
eliminates oxygen free radicals such as 

hydroxyl anions, phenoxy radicals, and 
hypochlorous acid in various model 
systems such as platelets, fibroblasts, 

liver microsomes and mitochondria 
and inhibits oxidative stress (33). 

    The present results revealed a 
significant decrease in serum LH, FSH 
and testosterone concentrations in DM 

group .These results are in consistent 
with (34, 35).The reduction of LH, 

FSH and testosterone may be resulted 
from the oxidative damage to the 
hypothalamus which responsible for 

the secretion of gonadotrophin-
releasing hormone (GnRH) that 

stimulates LH and FSH release by the 
pituitary gland (36) which in turn 
inhibit   testosterone biosynthesis in 

the testes of rat (37). Oral 
administration of silmarine for DM 

rats, induced renormalization of male 
sex hormone. Silymarin has also been 

reported to have antioxidant, anti-
inflammatory and immunomodulatory 

effects (38). The results were matched 
with the results obtained by (39) that 

found, Oral concomitant treatment 
with silymarin was effective in 
attenuating testosterone- induced 

testicular damage in adult male albino 
rats. 

     In present study, Silymarin caused 
recovery from decrease in sperm 
concentration, motility, viability and decrease 

sperm abnormalities that induced by alloxan. 
Testosterone, FSH and LH plays a crucial 

role in initiation, maintenance and maturation 
of the Spermatogonia. These improvement in 
sperm quality and quantity could be 

attributed with the increase of serum 
testosterone, FSH and LH hormones as found 

in table (2). The Antioxidant and Antiapoptic 
properties of Silymarin may be predicted to 
lend a helping hand in delivering a healthy 

and completely matured sperm (40) .The 
Hypothesis what we have derived from the 

above results is; silymarin  as a natural 
antioxidant will obviously have a protective 
effect on the mitochondrial membrane which 

usually gets disturbed in the apoptosis (40). 
     The microscopic examination of the testes 

of the male rats treated with alloxan showed a 
marked suppression of spermatogenesis with 
with absence of mature spermatocytes while, 

showed marked restoration of spermatocytes 
and impairment of spermatogenesis of DM+ 

Silymarin groups. These results are correlated 
with those reported by Vijay et al., (40) who 
revealed that an ameliorating effect of 

Silymarin on the doxorubicin induced 
decrease in testicular spermatid head 

concentrations and the daily sperm 
production. Similarly (39) reported that a 
significant decreases in testicular weights in 

testosterone treated rats compared with the 
controls whereas the mean testis weight in 

testosterone and silymarin treated rats 
showed nonsignificant difference compared 
with the controls. 

Conclusion: The results of the present study 
demonstrate that silymarin is able to control 

oxidative stress , lipid peroxidation and 
renormalization of reproductive function and 
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thus may be useful in delaying the 
complicated effects of diabetes. 

 
 

Reference: 

1- Chala, T. and Ali, G. (2016). Recent 
advance in diabetes therapy: pancreatic 

beta cell regeneration approaches Diabetes 
Manag 6(6) 108–118. 

2- Ram, M.; Singh, V.; Kumawat, S. 
Kumar, D. Lingaraju, M.C. Uttam, S. 

Rahal, A. Tandan, S.K. (2015). 

Deferoxamine modulates cytokines and 
growth factors to accelerate cutaneous 

wound healing in diabetic rats. Eur J 
Pharmacol 764:9–21. 
3- Hayoz, D.; Ziegler, T.; Brunner, H.R. 

and Ruiz, J. (1998). Diabetes mellitus and 
vascular lesions. Metabolism.;47:16–19. 

4- Balakumar,P.; Chakkarwar, V.A. and 

Singh, M. (2009). Ameliorative effect of 
combination of benfotiamine and 

fenofibrate in diabetes-induced vascular 
endothelial dysfunction and nephropathy in 

the rat. Mol. Cell. Biochem. 320: 149-162. 
5- Bonnefont, D.; Bastard, J.P.; Jaudon, 

M.C. and Dellattre, J. (2000). 

Consequences of diabetes status on the 
oxidant ⁄ antioxidant balance. Diabetes 

Metab. 2000;26: 163- 76.  
6- Letteron, P., Labbe, G., Degott, C., et 

al., (1990).Mechanism for the protective 

effects of silymarin against carbon 
tetrachlorideinduced lipid peroxidation and 

hepatotoxicity in mice: evidence that 
silymarin acts both as an inhibitor of 
metabolic activation and as a chainbreaking 

antioxidant. Biochem. Pharmacol. (39), 
2027–2034. 

7- Vargas-Mendoza N, 

Madrigal-Santillán E, Morales-González 

A, Esquivel-Soto J, Esquivel-Chirino C, 

García-Luna Y González-Rubio M, 

Gayosso-de-Lucio JA and 

Morales-González JA(2014).  
Hepatoprotective effect of silymarin. 
World J Hepatol 6: 144-149. 

8- Karimi G, Vahabzadeh M, Lari P, 

Rashedinia M and Moshiri M(2011). 

‘Silymarin’, a promising pharmacological 

agent for treatment of diseases. Iran J Basic 
Med Sci 14: 308-317. 

9- Patel, N., Joseph, C., Corcoran, G. 

B., and Ray, S. D. (2010). Silymarin 

modulates doxorubicin-induced 
oxidative stress, bcl-xL and p53 
expression while preventing apoptotic 

and necrotic cell death in the liver. 
Toxicology and Applied 

Pharmacology, 245, 143–152. 
10- Wu, K., Ning, Z., Zeng, J., Fan, 

J., Zhou, J., Zhang, T., He, D. 

(2013). Silibinin inhibits β-
catenin/ZEB1 signaling and suppresses 

bladder cancer metastasis via dual-
blocking epithelial-mesenchymal 
transition and stemness. Cellular 

Signalling, 25, 2625–2633. 
11- Yokoi,K. and Mayi, Z.K.(2003).Organ 

apoptosis with cytotoxic drugs. Toxicology, 
290: 78-85.  
12- Evan’s, G. and Maxwell, 

W.M.C.(1987).Salamon’s Artificial 
Insemination of Sheep and Goats. 

Butterworths, Sydney, Australia. Pp.: 40-42.  
13- Yagi, K. (1998). Serum malondialdehyde 
measurements. Free Rad. Antiox. Prot., 

108:101-106.  
14- Thakur, C.;Saikia, T.C.; and Yadav, 

R.N.(1997). Total serum levels of 
triiodothyronine (T3) thyroxine (T4) and 
thyrotropine (TSH) in school going children 

of Dibrugarh district: an endemic goitre 
region of Assam. Indian J Physiol 

Pharmacol.41(2):167-70. 
15- Pierce J.G. and Parsons T.F., (1981). 
Glycoprotein Hmormones: Structure and 

Function. Annu Rev Biochem; 50:465-95. 
16- Tietz, N.W., (1995). Ed., Clinical Guide 

to Laboratory Tests,. 3rd Edition, W.B. 
Saunders, Co., Philadelphia: 578-580.  
17- Luna, L.G. (1968). Manual of; histologic 

staining methods of the armed forces institute 
of pathology. 3 rd. ed. McGraw-Hill, New 

York, NY. 
18- Statistical Packages for the Social 

Sciences (SPSS), (2010). Statistical soft ware 

for windows version 19.0 Micrisoft. SPSS, 
Chicago, Illinois, USA.  



Kufa Journal For Veterinary Medical Sciences        Vol. (10)         No. (1)           2019 

89 
 

19- Rahman,k.(2007).Studies on free 
radicals, antioxidants, and co-factors, Clinical 

Interventions in Aging, ( 2). 2 :219–236,  
20- Ahmed,A.'; Fedail, J.S.; Musa, H.H.; 

Kamboh, A.A.;  Sifaldina,A.Z. and  Musa, 

T.H.(2015). Gum Arabic extracts protect 
against hepatic oxidative stress inalloxan 

induced diabetes in rats. Pathophysiology22 
(2015) 189–194. 

21- Desai, S. D..; Saheb,S.H.;Das,K.K. 

and  Haseena, S.(2015). Effect of 
Thymoquinone on MDA and SOD levels in 

Sterptozotocine Induced Diabetic Albino 
Rats. Pharm. Sci. & Res.. 7(8): 523-526. 

22- Sheweita, S.A; Mashaly, S.; Newairy, 

A.A.  Abdou, H.M. and S. M. Eweda, 

S.M. (2016). Changes in Oxidative Stress 

and Antioxidant Enzyme Activities in 
Streptozotocin-Induced Diabetes Mellitus 

in Rats: Role of Alhagi maurorum Extracts. 
Oxidative Medicine and Cellular Longevity 
:(8) 

http://dx.doi.org/10.1155/2016/5264064. 
23- Ingaramo, P.I.: Ronco, M.T.; 

Francés, D.E.; Monti, J.A. Pisani, GB. 

and Ceballos. M.P.(2011) .Tumor necrosis 
factor alpha pathways develops liver 

apoptosis in type 1 diabetes mellitus. 
Molecular Immunology. 48 : 1397-407 . 

24- Yang, R.L.; Shi, Y. H.; Hao, G.  Li, 

W.; and Le, G.W.  (2008)  Increasing 
oxidative stress with progressive 

hyperlipidemia in human: relation between 
malondialdehyde and atherogenic index, J. 

Clin. Biochem. Nutr. 43 154–158.  
25- Santos, J.C.  Valentim, I.B .; de 

Araujo, .  O.R.  Ataide Tda, R. and 

Goulart, M.O. (2013). Development of 
nonalcoholic hepatopathy: contributions of 

oxidative stress and advanced glycation 
end products, Int. J. Mol. Sci. 14 :19846–
19866. 

26- Dar, P.A.; Ali,F.; Sheikh,I.A.; Ganie, 

S.A. and  Tanveer A. Dar, T.A.(2017). 

Amelioration of hyperglycaemia and 
modulation of antioxidant status by Alcea 
rosea seeds in alloxan-induced diabetic 

rats. Pharmaceutical Biology, 55(1): 1849–
1855 

27- Packer, L.; Weber, S.U. and  

Rimbach, G. (2001). Molecular aspects of 

alpha-tocotrienol antioxidant action and 
cell signalling. J Nutr. 131:369S–373S. 

28- Tuncel, N.; Erkasap, N.; Sahinturk, 

V.; Ak, D.D. and  Tuncel, M. (1998). The 

protective effect of vasoactive intestinal 
peptide (VIP) on stressinduced gastric 
ulceration in rats. Ann N Y Acad Sci; 865: 

309- 322. 
30- Ahmadzadeh, A.;  Aghababaei, 

M.R. ; Allameh ,Z.;  Zarchii,S.R. 

and  , Mohammad Fazilati,M.(2017). 
The impact of silymarin extract on 

oxidative stress induced by gold 
nanoparticles. Biomedical Research 

2017; 28 (14): 6144-6150  
29-

Sajedianfard,J.;Nazifi,S.;Izadi,A.;Chahard

ahcherik,M.and Honarmand, M. (2016).  

Effect of Various Doses of Silymarin on the 

Oxidative Stress Induced by Busulfan 
Administration in the Different Organs of 
Rats. Turk J Pharm Sci 13(2): 233-240. 

31- Jones, B.E.; Liu,C.R. A Srinivasan, A. 

and  KL Valentino,S.(2000). Hepatocytes 

sensitized to tumor necrosis factor-α 
cytotoxicity undergo apoptosis through 
caspase-dependent and caspase-independent 

pathways. The Journal of Biological 
Chemistry.; 275 : 705-12 . 

32. Farghali, H.; Kamenikova, L.; Hynie, 

S. and  Kmonickova, E . (2000). Silymarin 
effects on intracellular calcuim and 

cytotoxicity: a study in perfused rat 
hepatocytes after oxidative stress injury, 

Pharmacol Res 41, 231-237. 
33- Kamel, R.O.(2016). Interactions between 
mefloquine and the antifibrotic drug 

silymarin on Schistosoma mansoni infections 
in mice. J Helminthol 2016; 90: 760-765. 

34- Arikawe, A. P.;Oyerinde, A.;Olatunji-

Bello, I.I., and Obika, 

L.F.O.(2012).Streptozotocin diabetes and 

insulin resistance impairment of 
spermatogenesis in adult rat testis: central Vs 

local mechanism.Niger. J. Physiol. Sci. 27: 
171 – 179. 
35- AL-Chalabi, S.M.M;  Shukri, H.M.; 

Mahmood, R. and  Khalid, L.(2016). Effect 
of Salvia officinalis L. (Sage) Aqueous 

extract on Liver and Testicular Function of 
Diabetic Albino Male Rats. Journal of 

https://www.hindawi.com/42918363/
https://www.hindawi.com/79596176/
https://www.hindawi.com/86459702/
https://www.hindawi.com/86846131/
http://dx.doi.org/10.1155/2016/5264064


Kufa Journal For Veterinary Medical Sciences        Vol. (10)         No. (1)           2019 

88 
 

Babylon University/Pure and Applied 
Sciences,2(24): 390-399.  

36- Umosen,A.J.and 

Chidiebere,U.(2014).Effect of Melatonin on 

Chlorpyrifos-Induced Alterations in 
Reproductive Hormones and Semen 
Characteristics in Wistar Rats. American 

Journal of Phytomedicine and Clinical 
Therapeutics, (2)6:742-753.  

37- Ikpeme, E.V.; Okonko, L.E .and 

Udensi, O.U. (2016). Detrimental 
effects of chlorpyrifos and 

cypermethrin on reproductive 
physiology ofmale albino rats. 

Research Journal of Environmental 
Toxicology 10(1):68–74.  
38- Pradhan, S.C. and Girish, 

C.(2006). Hepatoprotective herbal 
drug, silymarin from experimental 

pharmacology to clinical medicine. 
Indian J Med Res.; 124:491-504. 
39- El-hanbuli, H. M.; Abo-sief, A.F.  

and Mostafa,T. (2017). Protective 
effect of silymarin on the testes of rats 

treated with anabolic androgenic 
steroid: A biochemical, histological, 
histochemical and 

immunohistochemical study. Journal 
of Histology & Histopathology, http 

://www .hoajonline .com 
/journals/pdf/2055-091X-4-10. 
40- Vijay K.I.M.; Mahesh.V..; 

Sriniva,S.P.; Ganesh, Y.V. , Ajay 

G.P and Lahkar, D.R.M.(2013). 

Evaluation  of the protective effect of 
silymarin on doxorubicin induced 
chronic testicular toxicity in rats. Int J 

Pharm Bio Sci ; 4(1): (P) 473 – 484. 
 

 


