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 الخلاصة 

جرذ ذكر بالغ سوي لدراسة مدى تداخل استعمال الاستروجين  25استخدم في هذه الدراسة 
. بجرعة قميمة في تأثير معاممة الجرذان البالغة بالسيميتدين عمى فعالية الجهاز التناسمي الذكري
 G1قسمت الحيوانات عشوائيا الى خمس مجاميع تضمنت مجموعة السيطرة و مجموعة المعاممة 

وزن الجسم عن طريق الفم بواسطة الأنبوب  من كغم\ممغم 50التي أعطيت السيمتيدين جرعة 
أيام متتالية  10مدة لتحت الجمد  µg 0.01يوم و حقنت الاسرادايول بجرعة  60مدة لالمعدي 

كغم \ممغم 50التي أعطيت السيمتيدين جرعة  G2من اليوم الأول لمتجربة و مجموعة المعاممة 
أيام  10تحت الجمد مدة  µg 0.01م عن طريق الفم وحقنت الاسرادايول بجرعة وزن الجس

التي أعطيت السيمتيدين جرعة  G3من التجربة و مجموعة المعاممة  30 - 20متتالية من اليوم 
تحت الجمد مدة  µg 0.01كغم وزن الجسم عن طريق الفم وحقنت الاسرادايول بجرعة \ممغم 50
التي أعطيت السيمتيدين جرعة  G4و مجموعة المعاممة  50 - 40وم أيام متتالية من الي 10
تحت الجمد مدة  µg 0.01كغم وزن الجسم عن طريق الفم وحقنت الاسرادايول بجرعة \ممغم 50
قتل  تم .التجربة انتهاء تم اخذ وزن الجرذان قبل و بعد, 60 -50أيام متتالية من اليوم  10

من العين بواسطة أنبوب  قبل القتل بقميل مباشرة حب الدمتم سحيث , 61الحيوانات في اليوم 
كذلك تم حساب أوزان الأعضاء . في المصل FSHشعري لقياس مستوى هرمون التستوستيرون و

تم . و الحويصمة المنوية والبروستات( الرأس و الجسم و الذيل)التناسمية وهي الخصى و البربخ 
لوحظ زيادة في وزن كل من . النطف الحية و الميتةحساب عدد النطف الكمي و النسبة المئوية 

مقارنة  G3, G4مجاميع المعاممة الالخصى والبروستات مع نقصان وزن الحويصمة المنوية في 
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مقارنة بمجموعة السيطرة في حين  FSHلوحظ زيادة في مستوى هرمون كما .بمجموعة السيطرة
في عدد  انخفاضحدث . مجاميعالكافة  فترة التجربة في ةلم يتغير مستوى التستوستيرون طيل

النطف الكمية و النسبة المئوية لمنطف الحية و زيادة في النسبة المئوية لمنطف الميتة مقارنة 
لمجهاز التناسمي الذكري ولم يتداخل  و تثبيط أدى السيمتيدين الى إحداث أذى .بمجموعة السيطرة

  .الاستروجين في عكس هذا التأثير الضار

 
Abstract 

To show if a small dose of estrogen can interfere with the effect of 
Cimetidine on male reproductive system. Five groups of five randomly 
selected adult male rats were utilized. Rats were given food (laboratory 
rat chow) and water ad libitum. Rats were treated orally with Cimetidine 
50mg/kg and subcutaneous injection with estradiol 0.01µg for 60 days. 
The animals were grouped as: group1, treated from days 1-10. Group2, 
treated from days 20-30. Group3, treated from days 40-50. Group4, 
treated from days 50-60. Group 5 received no treatment as a control 
group. Blood samples were taken from the eyes (by using capillary tubes) 
to measure testosterone (T) and follicular stimulating hormone (FSH) 
levels. Measurement of weights of the reproductive organs including the 
testis, epididymis (head, body, and tail), seminal vesicle and prostate 
were done. Body weight for each animal was recorded before and after 
treatment. Also we counted the total sperm count and the percentage of 
dead and alive spermatozoa for the treated groups using Eosin–negrosin 
stain. The testis weight and prostate weight was significantly increased in 
both groups 3 and 4, while seminal vesicle weight was significantly 
reduced. FSH levels were significantly increased, while testosterone 
levels were unchanged. Total sperm count and a number of a live sperms 
were significantly reduced and the number of dead sperms was 
significantly increased among the treated groups. Cimetidine has hazards 
on male reproductive function while estrogen didn't play any role to 
abolish this action. 
Key Words: testis, spermatogenesis, cimetidine, estrogen. 

 
Introduction 

Cimetidine (Tagamet) is a H2 receptor antagonist. (Winters et al., 
1979) has used initially in the treatment of gastric and duodenal ulcers. It 
is currently sold "over the counter" to reduce gastric acid secretion and 
the resulting discomfort as heart burn. Cimetidine has been widely 
prescribed worldwide during the last 20 -30 years. 
A well known side effect of cimetidine is its ability to compete and block 
dihydrotestosterone (DHT) by occupying the androgen receptor (Winters 
et al., 1979), making it a weak antiandrogen for tissues requiring DHT. 
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The peripheral accessory organ weights are reduced in rodents, probably 
due to DHT deficiency. The consequences of the loss of DHT activity in 
the testis are not well known since the role of DHT is currently still under 
investigation with regards to its ability to support spermatogenesis (Chen 
et al., 1994;

 
O'Donnell et al., 1996). 

The development of male reproductive tract is a dynamic process 

requiring the interaction of many factors and hormones, one of the major 

factors essential for the development of the internal and external male 
reproductive tract are the androgens, testosterone and DHT

 
(Wilson, 

1987). 

The musculinization of the reproductive structures is mediated by 
testosterone, the musculinization of the external genitalia and prostate is 

largely mediated by DHT which is a more potent metabolite of 

testosterone and is produced by the action of 5 α reductase
, 

(Wilson, 

1987). 
Although it has been known for many years that estrogen 

administration has deleterious effects on male fertility, data from 

transgenic deficient in estrogen or aromatase point to an essential 
physiological role of estrogen in male fertility. The increased interest in 

the role of estrogens in the male is largely due to the demonstration that 

male fertility is impaired in mice lacking estrogen alpha receptor (Lubahn
 

et al., 1993; Korach,1994)., aromatase (Robertson et al.,; 1999 Toda et 

al., 2001). 

Despite the huge amount of published data on the response of the 

testis and spermatogenesis to either estrogen deprivation or estrogen 

treatment, the exact role for estrogen in spermatogenesis remains unclear. 

The confusion as to the involvement of estrogen in initiation and 

maintenance of testicular function and spermatogenesis is likely due to 

the fact that estrogen action is important at numerous levels in male 

reproductive physiology including effects on the hypothalamic-pituitary – 

testis axis, Leydig cells, Sertoli cells, germ cells and epididymal function 

(Meistrich et al., 1975). 

In adult rat testis estrogen is synthesized by Leydig cells producing a 

relatively high concentration in the rete testis fluid and in the semen of 

several species, estrogen receptors are present in the testis, efferent 

ductules and epididymis of most species (Hess and Carnes, 2004) points 

the role of estrogen in the regulation of these tissues and thus in 

modifying sperm maturation and activation. Estrogen deficiency in the 

adult rat promotes efferent ductile epididymal dysfunction (Meistrich et 

al., 1975). 

Estrogen beta receptor is found in the Sertoli cells and nearly in all 

the germ cells (Nie et al., 2002; Sannders et al., 2002). 

This study aims to answer two important questions: 
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1. Can exposure to estrogen interfere on male fertility when the male 

is receiving cimetidine?  

2. Does estrogen play any role on spermatogenesis? 

 
Materials and Methods 

Animals 

25 adult male albino Wistar rats weighing 230 - 400g were used in 

accord with the NIH Guide for care and use of laboratory animals. The 

animal were obtained from libratory animal house of veterinary college 

and subdivided into five groups. Animals were fed on laboratory rat chow 

and water given ad libitum. Animals treated with cimetidine (tagadin) and 

estradiol benzoate (topestradiol 0.2%, supplied by TOPSURF enterprises 

Inc. Vancouver Canada).  

 

Treatment 

Estradiol was given during different periods in this experiment to 

determine the best period of estradiol administration in order to reverse 

the effect of cimetidine on male fertility in rats.  

All the animals were given oral daily dose 50 mg cimetidine per Kg body 

weight for 60 days. 

Group1:The rats of this group received estradiol benzoate 0.01 µg\rat 

subcutaneous injection for 10 days from day 1 – day 10 of experiment with 

cimetidine 50 mg\kg body weight given orally. 

Group2: The rats of this group received estradiol benzoate 0.01 µg\rat 

subcutaneous injection starting from days 20 - 30 of experiment with 

cimetidine 50 mg\kg body weight also given orally. 

Group3: The rats of this group received estradiol benzoate 0.01 µg\rat 

subcutaneous injection starting from day 40 -50 of experiment with cimetidine 

50 mg\kg body weight were also given orally. 

Group4: The rats of this group received estradiol benzoate 0.01 µg\rat 

subcutaneous injection starting from day 50 - 60 of experiment with cimetidine 

50 mg\kg body weight were also given orally. 

Group5: The animal of this group were given only normal saline. 

 

Hormone assays 

Blood samples were taken from rat eyes by using capillary tube and 

collecting blood in plane tubes (without anticoagulant) to obtain serum. 
(Blood samples were separated by centrifugation at 10000 rpm for 15 

minutes), for measuring testosterone (T) and Follicle Stimulating 

Hormone (FSH) levels. Testosterone in serum of rats was measured by 

ELISA using a commercial kit (Biocheck, Inc. faster city CA 94404). 

FSH was measured using a commercial kit (Monobind Inc Lake Forest 

CA 92630 USA). 
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Organ Weights 
Recording the weights of the reproductive organs including the 

testis, epididymis, seminal vesicle and prostate were done (using 
Sartorius "BL210S" balance) Sartorius AG GÖTTNGEN Germany. Body 
weight for each animal was recorded before and at the end of each 

experiment.  
Also we estimate total sperm count (Sakamato and Hashimoto, 

1980) and the percentage of dead and a live spermatozoa for the treated 
groups (Luna, 1968; Noakes and Parkison, 2001) using Eosin – negrosin 
stain. 
Statistics: All data were presented as Mean ± S.E of mean and analyzed 
via SPSS version 11.5 software ONE-WAY ANOVA test. The 

significance level for comparisons was considered to be < 0.05.  ,أبو زيد) 
2010) 

 

Results 
There was no statistical significant difference in body weight before and 
at the end of treatment (see table 1). 
 

Table 1: Comparison of Mean ± S.E of body weight of rats in gram between 
control group and treated groups using ANOVA. 

Parameter 

 

Groups   
Zero time 

After 15 

days 

After 30 

days 

After 45 

days 

After 60 

days 

Control 259.2 ± 9.1 299.6 ± 5.1 312.2 ± 12.6 325.4 ± 16.7 331.8 ± 23.6 

G 1 315.4 ± 15.9 308.6 ± 24.3 317.2 ± 22 326 ± 21.7 330.4 ± 18.6 

G 2 309.4 ± 32.1 356.8 ± 26.7 364 ± 22.9 370 ± 26.3 374.4 ± 20.7 

G 3 301 ± 17.3 314 ± 16.5 331.8 ± 15.4 341.2 ± 16.3 340 ± 16.3 

G 4 314.2 ± 27.4 319.2 ± 24.5 326 ± 23.8 337.4 ± 22 350.2 ± 26.8 

Numbers represent Mean ± S.E. 

 

The weight of testis in G1 and G2 was not statistically different from the 
control group while there was a significant increase in testis weight in G3 
and G4 as compared with control group (see table 2). 

There was no significant difference in the weight of the head of 
epididymis in mg/100g body weight in all groups as compared with 
control group. 
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The weight of the body of the epididymis was significantly different 

in group4 as compared with control, while there was no statistical 

difference in G1, G2, G3 from the control group. 

The weight of the tail of the epididymis was not statistically different 

in the treated groups as compared to the control group. 

A trend toward a decrease in the weight of the seminal vesicle was 

noted and it was statistically significant in treated groups as compared to 

the control group. 

The weight of the prostate was significantly increased in G2, G3 and 

G4 as compared to control group while in G1 there was no statistical 

difference from the control group. 

 
Table 2: Comparison of Mean ± S.E of organ weights in treated groups and 

control group mg /100g body weight using ANOVA ; n = 5 for each group. 

 

Prostate 

 

Seminal 

vesicle 

 

Testis 

 

Epididymis (mg \ 100g BW) 

 

Organ 

weight 

(mg)  

 

groups 
Tail  Body  Head  

 
327.83±33.63 

 
179.47±4.96 

 
306.08±15.46 

 
70.39±13.85 

 
12.82±1.37 

 
84.96±18.95 

 

control 

 
338.98±31.20 

 
154.51±10.02* 

 
311.36±21.00 

 
102.38±33.51 

 
13.19±1.06 

 
71.99±9.74 

 

G 1 

 

281.51±32.64* 

 

125.68±6.7* 

 

338.19±17.25 

 

78.32±23.06 

 

12.61±1.54 

 

64.62±10.91 
 

G 2 

 

355.15±40.34* 

 

157.12±17.55* 

 

309.59±44.95* 

 

69.81±26.97 

 

10.97±2.34 

 

70.38±19.68 
 

G 3 

 

428.32±63.99* 

 

165.32±23.99* 

 

411.44±31.98* 

 

56.55±6.45 

 

16.83±1.95* 

 

61.59±6.34 
 

G 4 

Numbers represent Mean ± S.E * mean significant p ≤ 0.05. 

 

Table 3 shows that the total sperm count significantly reduced in all the 

treated groups as compared to control group. There was a statistical 

significant decrease in the % of a live sperms in G1, G2 and G3 as 

compared to control group while no significant difference between G4 

and the control group. 

There was a significant increase in the number of the % of a dead sperms 

in G1, G2 and G3 as compared to the control group while there was no 

significant difference between G4 and the control group. 

 FSH levels were significantly increased in all groups as compared to the 

control group. There was no significant difference in testosterone levels 

in all groups as compared to the control group. (see table 3)  
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Table 3: Comparison of Mean ± S.E of number of sperms, a live and dead 

sperms in groups and control group using ANOVA. 

Testosterone 

(ng/ml) 
FSH(µg/ml) 

Dead 

sperm% 

A live 

sperm% 

Sperm 

count(×10
6
/ml) 

Parameter 

 

groups 

 

7.87 ± 0.90 

 

5.48±0.40 

 

24.40±3.64 

 

75.60±3.64 

 

2.08 ± 0.14 

 

control 

 

6.88 ± 1.41 

 

11.90±0.97** 

 

49.00±4.28** 

 

51.00±4.28** 

 

1.00 ± 0.10** 

 

G 1 

 

7.37 ± 0.74 

 

9.51±0.55* 

 

56.00±2.75** 

 

44.80±5.07** 

 

0.82 ± 0.04** 

 

G 2 

 

8.45 ± 1.18 

 

11.08±1.23** 

 

57.00±3.61** 

 

42.20±4.11** 

 

0.67 ± 0.04** 

 

G 3 

 

7.63 ± 0.98 

 

13.90±1.89** 

 

23.40±1.24 

 

73.00±2.9 

 

1.29 ± 0.06* 

 

G4 

Numbers represent Mean ± S.E, * mean significant p ≤ 0.05, ** mean significant p ≤ 0.01 

 
Discussion 

Estrogen primary function in the male reproductive tract appears to 

be the regulation of fluid reabsorption in the efferent ductules via the 

estrogen alpha receptor (ERα). Disruption of the receptor or by treatment 

with anti - estrogen results in dilution of caudal epididymal sperm, 

disruption of sperm morphology and inhibition of sodium transport and 

subsequent water reabsorption and eventually leads to decrease fertility 

(Iguchi et al., 2001). 

Could cimetidine be acting via reduction in gonadotropin secretion? 

There is conflicting information whether or not cimetidine affects plasma 

gonadotropins levels (Winters et al., 1979) if some effects are present 

they are little in the testis, for example Leydig, Sertoli and germ cells 

show none of the stage related effects of classical gonadotropin 

withdrawal (Russell and Clermont 1978). 

Long term treatment with cimetidine has not been reported to reduce 

weights in rats (Rabaset al., 1981; Leslie et al., 1981), The present study 

shows similar results, however in most of the previous studies, the mean 

value of testis weights in cimetidine treated animals is always 

numerically below that of controls although with a statistical comparison 

with controls the mean level does not reach the level of significance. This 

conflicts with our results as there is an increase in testis weight in G3 and 

G4. We note also that testis weight is not a sensitive parameter for 

demonstration of toxic effects (Berndtson et al., 1989). This study is in 



The Effect Of Estrogen On The Male Reproductive System Of Rats … 

105 

agreement with the well known effects of cimetidine on accessory sex 

organ weights which has been reported before. 

Our findings may reflect weak anti androgenic properties of 

cimetidine acting to block DHT from binding to the androgen receptor 

and thus preventing DHT action (Winters et al., 1979). A second possible 

mechanism of cimetidine may be the result of chronic antagonism of the 

H2 receptors. Vascular smooth muscle cells of the body are generally 

known to be H2 responsive (Rabe and Serfain 1997).  

The decrease in total sperm count among treated groups is in 

agreement of previous study (Wang et al., 1982), this may be due to 

depletion of germ cells as noted in previous studies.  

We agree with (Lui et al., 2000) when he mentioned that the increase 

in FSH levels in all treated groups is due to decreased spermatogenesis 

and depletion of germ cells.  

Some previous studies reported decreased testosterone levels in 

cimetidine treated rats (Parker et al., 1984), a finding which is not 

supported by the present study and also supported by some other previous 

studies (Leslie et al., 1981 ; Kingge et al., 1983 ; and Pinelli et al., 1987). 

 

Conclusion: 

Cimetidine has hazards on male reproductive function while 

estrogen dose not play any role to abolish this action. 
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