< J. Edu. & Sci., Vol. (24), No. (3) 2011 -

The Effect Of Estrogen On The Male Reproductive
System Of Rats Receiving Cimetidine

Ali Saeed Hammodi & Sajeda Al-Chalabi
Veterinary college College of medicine
University of Mosul University of Mosul

&

Rana A. Asem

Received Accepted
08/03/2011 01/06/2011

dadal)

O i) Jlexind JAIS 530 Zuhal (gsm dll S 3pa Yo Zuiall oda b aadiiud
@A i) leall Alad e avianadly ZaIU) olal) Alalas a3 AL de ya,
Gl Allaall desane 5 3ylapdl de sane Chiaal paalae (ued ) Lilsdie clilgal) Cad
i) anlg adll Gyl e amal)l (35 e pS\aile 04 Aea Gaatiel) Cudae
e a4l Ve sag) alall Cni UG v ) Aeja Jalabul) Culia 5o T 3ag) sl
axS\aile 04 dcyn cpasiepad) Cudae] ) G2 Alslaal) degana 5 Al JV) asill (1
AU Ve s alall it PG ) Aepa Jalabul) Culia g adll Gyl e aeal) (s
deys Cpasien) Culael ) G3 Allaall degene g Ayatl) (e Yo - Yo asill (e Al
sae Alall Cni g v0) deya Jslall) Cutiag adl) Gyl e ameal) ()5 paS\ale 0
deys Cpasiend) Culael ) G4 Allaall degens 5 00 = 40 ag N (e Alliie Sl Y
sae Alall Cni UG va0) Aeya Jslall) Cutiag adl) ykla e aual) ()5 paS\aile 0
JB Al el a5 Jd il (s 31 A T —on sl e Al HLE Y
Gl Aalgs Gl e Qi JU U 53l pdl) anp o5 G TY gl b il
sLac¥) ol Gilan &5 QS . Jeaall 8 FSH 5 (5 i sindl) (gai (s5ina (olill (e
o iy ally Aygiall Aaygal) 5 (S 5 puad) 5 Gl Gl 5 mdl) a5 Al
o S (s b 3ol Ban gl L Bl 5 Aad) Calaill pgial Al 5 SN Calail) dae s

2)lie G3, G4 Alabaall maalag)) b Asiall biaysall (35 lail ga Cilinngally amd



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

O B Hhad) de ganay 43)lae FSH (508 (s5ie 880l Dol LS W55kl de sana
e A palini)l Goa aelag)l 8IS 8 Al 58 3 Juda (g e sl (gt ity Gl
43l Aipal) Calaill 4y giall Lowall 3 5305 5 Aad) Calaill 2y giall Al 5 40 Calall
Jalxy aly oS Lalal Sleall T 5 o3 Glaa) I Goasiasd) ool 3ylagll de sanay
bl Lk 13 e A cm )

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 0.01pg for 60 days.
The animals were grouped as: groupl, 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
etal., 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 a 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.
Groupl:The rats of this group received estradiol benzoate 0.01 pg\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 pg\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 pg\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 pg\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 GOTTNGEN 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 wversion 11.5 software ONE-WAY ANOVA test. The

significance level for comparisons was considered to be < 0.05. <) )
Y . \ n)

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.

After 60 | After45 | After30 | After15 | e
days days days days 2D s
Groups

331.8+236 | 325.4+16.7 | 3122+ 126 | 299.6+5.1 | 259.2+09.1 Control
330.4+186 | 326+21.7 | 317.2+22 | 308.6+24.3 | 3154+159 Gl
374.4+20.7 | 370+26.3 | 364+229 |356.8+26.7|309.4+32.1 G2

340+ 16.3 | 341.2+16.3 | 331.8+154 | 314+16.5 | 301+17.3 G3
350.2+26.8 | 337.4+22 | 326+23.8 |319.2+245 | 31421274 G4

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.

Organ
Prostate Seminal Testis Epididymis (mg \ 100g BW) weig
vesicle (m
Tail Body Head

groups
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+x21.00 | 102.38+33.51 | 13.19+1.06 | 71.99+9.74 Gl
281.51+32.64* | 125.68+6.7* 338.19+17.25 | 78.32+23.06 | 12.61+1.54 | 64.62+1091 | G2
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 G4

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.
. Paramet
Testosterone FSH(ug/m) Dead A live Sperm
(ng/ml) Hg sperm% sperm% | count(x10%/ml) 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** G1
7.37£0.74 | 9.51+£0.55* | 56.00+2.75** | 44.80+5.07** | 0.82 + 0.04** G2
8.45+1.18 | 11.08+1.23** | 57.00+3.61** | 42.20+4.11** | 0.67 + 0.04** G3
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 (ERa). 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
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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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