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Summary 

The aim of the present study is to prepare ethanol extract of Pomegranate peel and the effects of 

this extract on testicular weight to body weight ratio, Serum cholesterol, testosterone concentration 

and histopathological changes of testes in rabbits treated with carbon tetrachloride (CCl4). Twenty 

four adult male rabbits were used. They were divided randomly into four equal groups. Animals 

were treated for 56 days as following: Rabbits of the 1
st
 group were received 1 ml distal water orally 

once a day and olive oil 0.5 ml /kg B.W. I.P twice a week as control group. The second group were 

treated I.P with 500mg / kg B.W. of CCl4 mixing with equal volume of olive oil (0.5 ml/kg B.W.) 

twice a week (group T1). The third group was received pomegranate peel extract orally                           

(100 mg/kg B.W) once a day and olive oil 0.5 ml /kg B.W. I.P twice a week (group T2). The fourth 

group were received pomegranate peel extract (100 mg/kg B.W) once a day oral I.P with 500 mg / 

kg B.W. of CCl4 mixing with equal volume of olive oil (o.5 ml/kg B.W.) twice a week (group T3). 

Blood samples were collected at (0, 14, 28, 42 and 56) days for measuring testosterone 

concentration, Serum cholesterol after treatments. Animals weighed and scarified and testis were 

removed and weighed, Samples of testis were taken for histopathological study. The results of the 

present study showed that treatment with pomegranate peel extract causes a significant (P>0.05) 

increase in testicular weight to body weight ratio. Also a significant (P>0.05) decreased of serum 

cholesterol and a significantly (P>0.05) elevation of testosterone concentration were observed. 

Histopathological examination of the testis was revealed that the extract of Pomegranate peel 

protect the testis against lesions caused by CCl4. In conclusion, Pomegranate peel extract could 

protect the tissue of testicles from CCl4 perhaps, by its anti-oxidative effect of pomegranate peel 

extract, hence eliminating the deleterious effects or toxic effect of CCl4. 
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Introduction 

Pomegranate (Punicagranatum L.) has 

been used in the folk medicine of many 

cultures especially in the Middle East (1). 

Edible parts of pomegranate fruit represent 

52% of total fruit weight, comprising 78% 

juice and 22% seed (2). Non edible part called 

pomegranate peel extract or husk extract is 

primarily composed of alkaloids and 

polyphenols, which is composed from 

Anthocyanidins, Pelargonidin, Ellagotannins, 

Gallic acid, Ellagicacd, Psuedopelletierine and 

Isopelletierine (3 and 4). Pomegranate has 

become more popular because of the 

attribution of important physiological 

properties, such as anticancer (5 and 6) anti-

proliferative apoptotic (7) cardio protective (8) 

anti-hyperlipidemic (9). Dried fruit peel is 

used for diarrhea and to treat respiratory and 

urinary tract infections. Also, pomegranate 

fruit peel exerted diverse pharmacological 

functions as antioxidant activit, antifertility 

effect, cytotoxic activity, hepatoprotective 

activity and hypoglycemic activity (10-15). 

Additionally, many investigators (16 and 17) 

have reported that pomegranate and its 

derivatives have free radical scavenger and 

potent antioxidant activity. 

Carbon tetrachloride (CCl4) is a halo 

alkane used in a variety of industrial and 

chemical applications. It has been widely used 

for its solvent properties, as intermediate in the 

synthesis of chlorofluorocarbons (18). CCl4 

leads to generation of free radicals caused cell 

injury and apoptosis to cells (19). It is known 

to be hepatotoxic as well as nephrotoxic to 

experimental animals (20). It also causes a 

decrease in the amount of mature spermatozoa 

in testis (21) with degeneration in sperm and 
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loss of sperm in epididymis tube in 

experimental animal (22). 

 

Materials and Methods 

Carbon tetrachloride (CCl4) was obtained 

from the chemistry department / Baghdad 

University. While Pomegranate peel purchased 

from local market was dried and powdered 

before extraction. 

A hundred gm of pomegranate peel dry 

powder was taken, mixed with 50% ethyl 

alcohol and heated to  (60 -70) C̊ for two hours 

by using  Soxhelt  extractor then separated by 

centrifuge 5000 rpm for 20 minutes. The 

supernatant solution was collected in sterile 

container, this process was returned three 

times then the solution was collected in sterile 

container (23). After the above process done 

the ethyl-alcohol was removed from the 

solution by Rotary Evaporator, then the final 

result of the extracted material was kept, the 

above extracted material was alcoholic extract 

of pomegranate (24). 

Twenty four adult male rabbit were 

obtained from local market of Baghdad, 

housed in cages and placed in room for two 

weeks for adaptation. Room temperature was 

maintained at (21 - 25˚C), air of the room was 

changed continuously by using ventilation 

vacuum and with light/dark cycle of 12:12 

h/day. Animals were housed at the animal 

house, College of Veterinary Medicine, 

Baghdad University and were fed on pellet of 

freshly prepared ration along the experimental 

periods. 

The rabbits were divided randomly into 

four equal groups and handled as follows: 

Control Group: Rabbits treated orally with 

distal water daily via Gavage needle and olive 

oil (0.5ml /Kg B.W. I.P) twice a week for 56 

days. Group T1: Rabbits treated with (0.5 ml 

/Kg B.W. I.P) of CCl4 and mixed with an equal 

volume of olive oil (0.5 ml / Kg B.W.) twice a 

week for 56 days (25). Group T2: Rabbits 

treated orally with 100 mg /Kg B.W. of 

Pomegranate Peel Extract (PPE) daily via 

Gavage needle and with olive oil (0.5 ml /Kg 

B.W. I.P) twice a week for 56 days (26). 

Group T3: Rabbits treated orally with 100 mg 

/Kg B.W. of PPE daily via Gavage needle and 

(0.5 ml /Kg B.W.  I.P of CCl4 mixed with an 

equal volume of olive oil (0.5 ml / Kg B.W.) 

twice a week for 56 days. 

Blood sample were collected at 0, 14, 28, 

42 and 56 days of experiment via cardiac 

puncture technique. Blood collected in vacuum 

test tubes (for serum separation). Serum 

separated from coagulated blood sample by 

centrifugation at 2500 rpm for 15 min. and 

kept by freezing at -20 C̊ until used. 

Cholesterol in the sample was measured by 

spectrophotometer. Measure the absorbance 

(A) of the Standard and sample at 500 nm 

against the blank (27). Testosterone hormone 

concentration measured by ELISA method 

according to Kit manufacturer’s instructions.  

After the end of experiment period animals 

weighted by electrical balance and then 

sampling. Testes were obtained and weighted 

by sensitive balance after being cleaned from 

the accessory connective and adipose tissues. 

The testes were excised and preserved in 10% 

formalin buffer solution until preparation of 

histopathological section. Tissue was cut at 3-

5µm and embedded in paraffin and several 

tissue sections of testes was stained with 

hematoxylin-Eiosin stain (H&E) for 

histopathological study (28). 

Results are expressed as mean + SE. 

Statistical analysis of data was performed on 

the basis of Chi square (x2), two-way analysis 

of variance (ANOVA II), and one- way 

analysis of variance. Group differences were 

determined using least significant difference 

(LSD) test at P<0.05 (29). 

 

Results and Discussion 

Table (1) showed a significant decrease of 

testosterone concentration in T1 group as 

compared with the control and T2 group at 

along time of the experimental periods. Also 

within group showed a significant decrement 

of testosterone in T1 group as compared with 

pretreated time. There were no significant 

differences in testosterone concentration in T2 

and T3 group as compared with the control 

group, whereas, T3 group showed a significant 

increase in testosterone concentration as 

compared with T1 group. Also in T3 group 

within time showed significant decrease of 

testosterone as compared with pretreated time. 
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CCl4 caused advance cirrhosis which may 

lead to testicular atrophy and low serum 

testosterone (30). Also hypogonadism result 

from oxidative stress by CCl4 (31 and 32) lead 

to decrease in leydig cell number which is 

responsible for synthesis and secretion of 

testosterone hormone (33). CCl4 toxicity 

affected the pituitary gland causing a reduction 

in level of FSH and LH leading to inhibition of 

steroid biosynthesis by leydig cells which may 

cause decrease of testosterone (34). 

The elevation of hormone level in T3 

group could be due to pomegranate which 

contains a group of phytochemicals called 

ellagitannins. Several of these, including 

ellagic acid and gallagic acid, which inhibit 

aromatase and 17 beta-hydroxysteroid 

dehydrogenase enzymes or have anti 

estrogenic activity (35 and 36), these prevent 

conversion of testosterone to estrone and 

elevation of testosterone concentration. 

Perhaps presence of ellagic acid , ellagitanin, 

gallic acid, flavonoid, punicalgina,  

anthocyanin and hydrolysable  tannin found in 

PPE (4) cause elevation of testosterone by 

protect leydig cell and spermatozoa from 

toxicity induced by some chemical agent (37). 

(Table, 2) showed that testicular weight to 

body weight ratio significant increased in T2 

group as compared with the control, T1 and T3 

groups. 

 The results also showed testicular weight 

to body weight ratio significant increased in 

(T1group) as compared with the control group. 

While showed a significant decreased when 

compared with T2 group. Data in (Table, 2) 

also demonstrated that there were no 

significant differences in T3 group when 

compared with control group, whereas, 

showed significant elevation as compared with 

T1 group. 

A decrease in testicular weight to body 

weight ratio in T1 group is most likely due to a 

decrease in the level of serum testosterone 

(38). Furthermore, concentrations of 

testosterone play an important role in 

spermatogenesis (39), so a significant decrease 

of testosterone may cause a decrease in the 

number and function of somatic and germinal 

cells of testis followed by a testicular weight 

reduction. 

Some experimental studies demonstrated 

that CCl4 lead to generation of free radicals 

and produced cell injury (19 and 40) and also 

exposure of animal to CCl4 causes advance 

cirrhotic which lead to testicular atrophy and 

gonadal dysfunction (31). Animals in (T3 

group) showed a significant increase in 

testicular weight to body weight ratio as 

compared with T1 group, that may be due to 

effect of PPE compound as antioxidant which 

remove oxidative stress and free radicals (41) 

generated by CCl4 administration.PPE 

provided marked increases in all the 

spermatogenic cells ranging from 

spermatogonia, spermatocytes, spermatids to 

spermatozoa as compared to the control. 

Additionally PPE provided an increase in the 

diameter of seminiferous tubule and germinal 

cell layer thickness (42). 
  

Table ,1: Effect of CCl4, (PPE) and (PPE+ CCl4) on testosterone hormone concentration 

(ng/ml) in adult  male rabbit. M ± S.E. (n = 6). 
        Group 

 

Time 

 

Control group 

T1 Group 

(CCl4) 

T2 Group 

(PPE) 

   T3 Group 

(CCl4+PPE) 

Zero time 4.18 ± 0.65 

A               a 

4.52 ± 0.71 

A              a 

3.88  ±  1.42 

A              a 

4.23  ±  0.92 

A              a 

14 day 3.95 ± 0.75 

A              a 

1.13  ± 0.18 

B               b 

3.36  ±  0.97 

A              a 

2.87  ±  0.71 

B             ab 

28 day 4.45  ±  0.47 

A              a 

1.23  ± 0.32 

B               b 

4.51  ± 0.44 

A              a 

2.81  ±  0.55 

B             ab 

42 day 3.99  ±  0.73 

A               a 

1.32  ±  0.41 

B              b 

4.44  ±  0.46 

A              a 

2.47  ±  0.20 

B             ab 

56 day 4.29  ±  0.58 

A              a 

1.32  ±  0.24 

B               b 

5.10  ± 0.39 

A              a 

2.07  ± 0.44 

B             ab 

L SD =1.7 
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- T1: Animals received CCl4 500mg/kg B.W. - T2: Animals received PPE 100 mg/kg B.W. -T3 Animal  received 

PPE 100mg/kg and CCl4 500 mg/kg - Capital letters denote significant differences within group  (P<0.05). -Small 

letters denote significant differences between groups (P<0.05). 

Table , 2: Effect of CCl4, (PPE) and (PPE+ CCl4) on testicular weight to body weight ratio (%) 

in adult male rabbit. 
    Group 

 

Time 

Control group T1 Group 

(CCl4) 

T2 Group 

(PPE) 

T3 Group 

(CCl4+PPE) 

 

After 56 day of 

treatment 

 

0.185 ±0.003 

b 

 

0.143 ± 0.005 

c 

 

0.210± 0.007 

a 

 

0.177 ± 0.005 

b 

-

T1: Animals received CCl4 500mg/kg B.W.  - T2: Animals received PPE 100 mg/kg B.W.    

-T3 Animal received PPE 100mg/kg and CCl4 500 mg/kg.   

- Small letters denote significant differences between groups (P<0.05). 

 

The result of (Table, 3) showed a 

significant increase in the value of serum 

cholesterol in (T1 group) as compared with 

the control group and other groups at days 14, 

28, 48 and 56 of experimental periods. 

Animals in T2 group showed a significant 

decrease in the values of serum cholesterol at 

a day 28, 42 and 56 of experiment as 

compared with control group and other 

treated groups. Moreover, T3 group showed 

significant increase in the values of total 

serum cholesterol as compared with control 

group at experimental periods, whereas, 

significant decrease in the values of serum 

cholesterol in (T3 group) as compared with 

T1 group. 

There was a significant increase in the 

value of serum cholesterol in T3 group at day 

14, 28, and 42 of experiment compared with 

zero time. While group (T1) showed 

significant increase in the value of total serum 

cholesterol as compared with zero time 

(Table, 3). 

Among various chemical agent, CCl4 has 

been thoroughly stated for its hepatotoxic 

properties (43) which in turn increase the 

accumulation fat in the liver lead to 

hyperlipidemia(44). The increase in serum 

cholesterol value in CCl4 treated animals was 

attributable mainly an increase in cholesterol  

 

 

 

 

 

 

 

in LDL (Low-density lipoprotein) fraction 

and decrease in HDL (High-density 

lipoprotein) (44). Serum LDL cholesterol 

levels are known to be regulated by receptor 

mediated clearance of the lipoprotein, so the 

increase of serum LDL in CCl4 induced 

animals cause reduction of catabolic 

pathways. HDL inhabit the uptake of LDL by 

the arterial wall facilitates the transport of 

cholesterol from peripheral tissue to liver 

where it’s catabolized excreted from the body 

(45). Polyphenol substance in pomegranate 

causes decreased cholesterol absorption, 

increase fecal excretion of cholesterol, had a 

beneficial effect on enzymes involved in 

cholesterol metabolism, significantly reduced 

total and LDL cholesterol, and improved total 

/HDL and LDL/HDL cholesterol ratios (46). 

The restore level of total serum cholesterol in 

T3 group may be due to a powerful 

antioxidant capacity of ellagic acid present in 

PPE and effective scavenger of several 

reactive oxygen species (47). Also may be 

due to PPE contain water soluble 

polyphenols, anthocyanins and hydrolysable 

tannin (48) work as antioxidant compound 

and play important role in reduce liver 

toxicity and return it to normal function. Also, 

the greatest mechanism of polyphenol found 

in PPE for combating cholesterol (26). 
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Table , 3: Effect of CCl4, (PPE) and (PPE+ CCl4) on  total serum cholesterol (mg / dl ) in 

adult male rabbits. M ± S.E. (n = 6). 
Group 

 

Time 

Control group T1 Group 

(CCl4) 

T2 Group 

(PPE) 

T3 Group 

(CCl4+PPE) 

Zero time 41.16  ±2.26 

A             a 

46.33  ±  3.00 

C              a 

42.66  ±  0.95 

A              a 

48.50  ±  4.16 

C              a 

14 day 48.33 ±  5.14 

A             c 

121.50   ±7.56 

A              a 

41.16  ±  1.25 

A              c 

80.33  ±  5.26 

A              b 

28 day 44.166± 3.45 

A              c 

114.00  ±  5.38 

A               a 

32.66  ±  3.29 

AB            c 

85.33  ±  6.52 

A              b 

42 day 41.00  ±  3.65 

A              c 

117.00  ±  6.81 

A               a 

27.66  ± 2 .18 

B              d 

83.66  ±  5.22 

A             b 

56 day 39.33  ±  2.40 

A              c 

101.66   ±  2.90 

B              a 

23.83  ± 2.19 

B               d 

71.66  ±  5.94 

B             b 

L SD =11.45 

 - T1: Animals received CCl4 500mg/kg B.W.- T2: Animals received PPE  100 mg/kg B.W.-T3 Animal received 

PPE 100mg/kg and CCl4  500 mg/kg. - Capital letters denote significant differences within group (P<0.05).-Small 

letters denote significant differences between groups (P<0.05). 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure, 1: Histopathological examination of testis rabbits (a) control group. (b) T1 group treated with 500mg/kg 

mixed with 0.5 ml of olive oil.(I.P) Twice daily. (c)T2 group treated with 100mg/kg PPE daily with 0.5 ml of olive 

oil.(I.P) Twice daily (d) T3 group treated with 100mg/kg PPE plus 500mg/kg CCl4 mixed with 0.5 ml of olive 

oil(I.P) Twice daily .After 56 day of treated.  

 

Histopathological examination of testis 

rabbits in T1 group (fig. 1-b) showed fibrosis 

of interstitial tissue which replace the atrophy 

leydig cell, reduction in size of the 

seminiferous tubule, degeneration and 

vacuolation in spermatogonia, spermatocytes 

and less number of germ cells, irregular 

seminiferous tubules and reduced seminiferous 

epithelial layers. Atrophy of leydig cell may be 

due to CCl4 induce oxidative stress and 

increase free radical in testis therefore may 

cause destruction to the leydig cell and 

atrophied of leydig cells (32). 

    Whereas, testis rabbits in T2 group showed 

full differentiation and proliferation of 

spermatogensis  in the center  of seminiferous 

a b 

d c 
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tubules were compact with sperm,  and protein 

material in the lumen of seminiferous tubule 

(fig. 1-c), This may be  due to an increase of 

testosterone concentration which supports 

spermatogenesis and increases spermatocyte 

maturation; facilitating round to elongated 

spermatid progression and  the release of 

spermatids from Sertoli cells may cause 

differentiation and proliferation of 

spermatogenesis (49 and 50). Section of testis 

tissue obtained from rabbits in T3 group 

showed a moderate proliferation and 

differentiation of spermatogenesis, 

proliferation of leydig cells and all stage of 

spermatogenesis (fig. 1-d) as well as 

epididymis lumen filled with sperm cell. This 

results may be due to that pomegranate has a 

protective role against CCl4 toxicity (contain 

ellagic acid , ellagitanin(51), gallic acid, 

punicalgina and anthocyanin are also found in 

the hydrolysable tannin (4), therefore  

moderate proliferation and differentiation of 

spermatogenesis. 

     Conclusion from these results, pomegranate 

peel protect the testis from CCl4 damages 

perhaps, by its anti-oxidative effect, hence 

eliminating the deleterious effects of toxic 

metabolites from CCl4.  
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 الدور الوقائي لمستخلص قشور الرمان على خصى ذكور ألارانب البالغه المعاملة برابع كلوريد الكاربون
 وسن محمد حسين و  جواد كاظم عراك

العراق - جامعة بغداد -كلية الطب البيطري -فرع الفسلجة والادوية  

 

 الخلاصة

تأثيره على نسبة وزن الخصى الى وزن الجسم , مستوى وتهدف الدراسة الحالية الى تحضيرمستخلص اثيلي من لب الرمان       

على الخصى في ذكور الارانب البالغة  النسجية المرضيةالكولستيرول في الدم , تركيز هرمون الشحمون الخصوري والتأثيرات 

قسمت بصوره عشوائية الى اربع مجاميع  ،ربعه وعشرون من ذكور الارانب البالغهالمعاملة برابع كلوريد الكاربون.استعملت ا

مل/كغم وزن الجسم زيت  5.6مل ماء مقطر يوميا و  1يوم كما يلي : المجموعة الاولى أعطيت  65وعولجت لمدة  متساوية 

انيه اعطيت مستخلص لب الرمان الزيتون حقنا في البريتون مرتين في الاسبوع واعتبرت مجموعه سيطرة . المجموعة الث

مل/كغم وزن الجسم زيت الزيتون حقنا في البريتون مرتين في الاسبوع  5.6ملغم /كغم وزن الجسم عن طريق الفم يوميا و 155

ملغم /كغم وزن الجسم من رابع كلوريد الكاربون مخلوطه مع كميه  655 الاولى( . المجموعة الثالثه اعطيت المعالجة )المجموعة

الثانية(. المجموعة الرابعة اعطيت مستخلص  المعالجة ساويه من زيت الزيتون حقنا في البريتون مرتين في الاسبوع )المجموعهمت

ملغم /كغم وزن الجسم من رابع كلوريد  655ملغم / كغم من وزن الجسم يوميا عن طريق الفم اضافه الى  155لب الرمان 

الثالثة(. تم سحب  المعالجة يت الزيتون حقنا في البريتون مرتين في الاسبوع )المجموعةالكاربون مخلوطه مع كميه متساويه من ز

( لحساب تركيز هرمون الشحمون الخصوي ومستوى الكولسترول في الدم. في نهاية 65و 18و 82و 11و5  الدم في الايام )

 جيوزن الجسم واجراء الفحص النس الىلغرض معرفة نسبه وزن الخصى  ووزنتعزل الخصى تم التجربه وزنت الارانب و

للخصى. اظهرت النتائج ان اعطاء مستخلص لب الرمان اظهر زياده معنويه في نسبة وزن الخصى الى وزن الجسم بينما  المرضي

وأظهر الفحص النسجي اظهرت نقصان معنوي في مستوى الكولسترول وارتفاعا معنويا في تركيز هرمون الشحمون الخصوي, 

نستنتج من هذه الدراسة ان  .لافات التي سببها التعرض لرابع كلوريد الكاربونمن الخصى ستخلص لب الرمان وقى االمرضي إن م

مستخلص لب الرمان له القدره على حماية نسيج الخصى المعرض لرابع كلوريد الكاربون  وقد يعود السبب الى الفعل المضاد 

 ر الظارة لسمية رباعي كلوريد الكاربون.للاكسدة للب الرمان وبالتالي القضاء على الاثا
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