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ABSTRACT 

 
Exposure to ethanol results in decline of testosterone levels, elevates oxidative stress and decreases  semen 
parameters.  The present study was designed to investigate the histological structure of testes and epididymes 
(head and tail) of albino rats treated with different concentrations (20%. 30%, 40%) of ethyl alcohol for 30 days. 
The results indicated that alcohol produced  histopathological changes in the tissues of testes and epididymis (head 
and tail), which included degeneration, necrosis and decline in the sperm number in lumen of seminiferous tubules 
in testis and lifting epithelium from the basement membrane with damage of some epithelial cell, as well as the 
lowest thickness of epithelial cell in the head and tail of epididymis tubules. Thus, consumption of alcohol for one 
month caused histopathological changes in male reproductive system of the albino rats that cause  decrease of the 
sexual activity of these animals. 
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  الملخص باللغة العربية 

  
 معاييرفي  وانخفاض اoوكسجينيالجھد  في وارتفاع  التستوستيرون  ھرمون مستويات في تراجع إلى الكحول ا_يثيلي (ا_يثانول)  إلىيؤدي التعرض 

مختلفة   بتراكيز  المعاملة الجرذان والذيل) في  (الرأس  والبربخ  للخصية النسيجي عن التركيب للتحريالدراسة الحالية   تصميم المنوي. لذا تم السائل
  . يوما  30ولمدة   ا_يثيلي  الكحول ٪) من٪40، ٪30 20(

 وانخفاض وتنخر  تحطم  تضمنت الذيل) والتي و والبرابخ (الرأس الخصى أنسجة في مرضية نسجية تغيرات ينتج لالكحو أن إلى النتائج أشارت
 انخفاض  عن فض� ، الظھارية  الخ�يا  بعض  تضرر مع ، وانفصال الظھارة عن الغشاء القاعدي ،المنوية للخصى النبيبات تجويف في النطف عدادأ

مرضية   تغيرات بحدوث  تسبب  واحد  شھر   لمدة الكحول استھ�ك فإن  . وھكذا،ةالبربخي اoنابيب  وذيول  رؤوس  يف  الظھارية الخ�يا سمكفي 
  .الحيوانات  ھذه  في  الجنسي  النشاط  انخفاض  عن  أسفرت  والتي  بيضاo للجرذ   الذكري التكاثري الجھاز في نسجية
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INTRODUCTION 

 
Alcohol was identified to be among the most widely 
harmed drug which can affected male sexual 
functional and behavior in both animals and human 
(1).  Alcohol harm has been observed as one of the 
factors that associated with reduced in semen 
production and sperm character (2, 3).  The 
consumption of either chronic or acute alcohol has 
been reported to cause fertility disturbances such as 
low sperm count and motility, impaired 
serum/plasma testosterone level, testicular atrophy 
and irregularity in the diameter of the seminiferous 
tubules in human men and laboratory animals (4-9).  
Dosumu et al. reported reduction in the 
seminiferous tubule diameter and decrease testicular 
weight in rats after orally administration of 7 ml/kg 
ethanol (1).  Lipid peroxidation has been reported as 
one of the consequences of ethanol alterations in 
reproductive system of rats orally demonstrated 
ethanol (2 g/kg, 25% v/v) for 63 days (9).  
Alteration in sperm morphology, motility and count 
as well as histological changes in some reproductive 
organs were observed in ethanol treated rats (1, 7, 
9). Little is known about the histopathological 
alteration in male reproductive organs following  
administration of ethanol.  
Therefore, this study aimed to determine the effects 
of different concentrations of ethanol on the 
histostructure of rats' testes and epididymis head and 
tail. 
 
 
MATERIALS AND METHODS  
 
Experimental animals: twenty adult Wister albino 
male rats (Ruttus norreqicus) weighting 350-400 
gm. Animals were housed in plastic cages in the 
animal laboratory of biological department in 
education of pure sciences/ Ibn Al-Haitham  under 
controlled environmental conditions  (12L:12D light 
cycles; 24Cº± temperature). Water and food were 
given ad libitum. Twenty male rats were divided 
into four groups, five rats each. 
 
Administration of ethanol: All rats were 
administrated ethanol orally by oral cannula for 30 
days. The control group orally administrated with 
distilled water, where the ethanol treated group 
subdivided into three groups orally administration 
with 5 ml of ethanol concentrations (20%, 30%, and 
40%, continually), ethanol concentrations were 
prepared according to Luna (10).  At the end of the 
experimental period, animals were sacrificed by 
cervical dislocation under light either anesthesia. 
 
Histopathological study: Testes and epididymes 
(head and tail) were removed and fixed in bouin's 
fluid for histopathological study. Samples were 
prepared according to Bancroft and Stevens (11).  
Briefly, samples were passed through ascending 
series of ethanol concentrations, cleared in xylene 
and embedded in paraffin, sectioned at 7 µm and 
stained with Haematoxylin and Eosin Harrison 
(H&E) to observe the structure of testes and 

epididymis parts (head and tail). Then, the slides 
were examined at magnifications of 400 X (testis 
and epididymis head) and 200 X (epididymis tail) 
under optical microscope. 
 
 

RESULTS AND DISCUSSION  

 
Histological observation on the testes 
 
Light microscopy examination of the seminiferous 
tubules in the testes of the control rats showed 
normal structural features with normal stratified 
seminiferous epithelium which showing series of 
spermatogenic cells and spermatozoa within lumen ( 
figure 1A). The testes sections of rat treated with 
20%, 30% and 40% of ethanol showed injuries that 
includes lifting epithelium from the basement 
membrane, the occasional area of necrosis and 
degeneration of some seminiferous tubule cells 
(figures 1 B, C, and D). Decline the sperm number 
in lumen was observed in rats treated with 30% and 
40% of ethanol. These results are constant with 
previous study that exhibited deterioration and 
appearance of vacuoles in seminiferous tubules in 
rats after exposure to 3 g/kg, 40% v/v of ethanol for 
8 weeks (12),  and decline in the diameter of the 
seminiferous tubules with the presence of 
degenerative germ cells in rats treated with alcohol 
(13).  On the other hand, Oliva et al. (14)  had been 
reported no morphological changes in the testicular 
tissue after treatment with ethanol. 
Histopathological injuries in testes that observed in 
the present  study suggested to be caused by ether 
direct effect of alcohol on spermatocells or lipid cell 
membrane, as well as the level of hormones such as: 
testosterone (TT), Luteinizing hormone (LH) and 
Follicular stimulating hormone (FSH) (15). 
Maneesh et al. (16) found that oral ethanol 
administration in rats for four weeks caused decline 
in testicular weight and increase oxidative stress in 
the testes.  Taha and Al-Bairuty (17)  found that the 
gastric administration of 5 ml from each 30% and 
40% of ethanol over 30 days caused decrease in the 
weight of testes, testes and tunica albuginae, 
epididymis parts (head, body, tail), seminal vesicles 
and prostate. A decrease in testosterone levels was 
observed in the male rats treated orally with 40% 
v/v ethanol for 8 weeks (12).  Oremosu and Akang 
(18)  showed that acute and chronic administration 
of alcohol in male rats caused reduce of TT levels, 
increase in oxidative stress and decrease in semen 
parameters. 
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Figure (1): Transvers section of seminiferous tubules in rat testes of (A) Control, (B) treated with 20% of ethanol, (C) 

treated with 30% of ethanol, (D) treated with 40% of ethanol. Control group showing regular seminiferous tubules (S.T) 
with normal germinal epithelium (G.E). All treated groups showed some lesion include: Lifting epithelium (L.E.), 

necrosis (N.) and degeneration (Dg) of seminiferous tubule cells. Decline the sperm number in lumen (D.S). Stained with 
H&E, sectioned 400 X. 

 
 
 
Histological observation on the epididymis 
The epididymis has an important role in male 
reproduction and it has been recognized that 
spermatozoa are produced in the germinal epithelia 
of the seminiferous tubules in testes and are 
transported to the epididymis for onward passage 
maturation and storage of spermatozoa (19, 20). The 
transvers section of epididymis in head and tail parts 
of control groups showed regular epididymis 
tubules with normal structure of epithelium as well 
as normal cell height (figures 2A and 3A). All 
ethanol concentration (20%, 30% and 40%) caused 
lesion in the head and tail of epididymis which 
include lifting epithelium from the basement 
membrane, occasional pyknotic nuclei, the lowest 
epithelial cell height, enlargement of interstitial 
space and abnormal shape of nuclei with appearance 
of vacuole in epididymal lumen and degeneration of 
some epithelial cell (figures 2 and 3 B, C, D).  The 
lesions that observed in the head and tail of 
epididymis could occur due to suppress TT 
production by the leydig cell that will adversely 
impact on the epididymis and cause lesion. Oliva et 

al. (14) found that rats treated with ethanol exhibit 
decrease in daily sperm production, testis and 
epididymis sperm quantity and mobility. 
Additionally, Srikanth et al. (21) described a 
reduction in sperm number in the head and tail of rat 
epididymis that received ethanol (3 g/kg,25 % v/v)  

 
 
 
for 30 days and they suggested that occur due to the 
reduction of testosterone. 
In general, this study had described the pathological 
changes in testis and epididymis head, as well as 
epididymis tail after administration of different 
concentrations of ethyl alcohol. Previously 
published studies investigated the subject with 
single concentration of alcohol. In addition, few 
studies covered this subject (1, 3, 5, 13- 15). The 
histological alterations in some organs of male 
reproductive system observed in the present study 
suggested pathological changes and fertility 
reduction along with long-term alcohol exposure. 
Results of this study investigated the effects of 
different concentrations of ethanol alcohol on 
reproductive system, and need further studies to 
determine its effects on complete process from 
infertility through abortion, aneuploidy, structural 
natal anomaly, disturbed  fetal  growth, death of 
perinatal, and delay the development of natal.  
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Figure (2): Transvers section of epididymal head in rat of (A) Control, (B) treated with 20% of ethanol, (C) treated with 
30% of ethanol, (D) treated with 40% of ethanol.  Control group showing regular epididymis tubules (E.T) with normal 
structure of epithelium (S.E) and normal cell height. All treated groups showed some lesion include: Lifting epithelium 

(L.E.), Pyknotic nuclei (P.N), the lowest epithelial cell high, enlargement of interstitial space and abnormal shape of 
nuclei (A.N) with appearance of vacuole in epididymal lumen. Stained with H&E, sectioned 400X. 

 
  

  
Figure (3): Transvers section of epididymal tail in rat of (A) Control, (B) treated with 20% of ethanol, (C) treated with 

30% of ethanol, (D) treated with 40% of ethanol.  Control group showing regular epididymis tubules (E.T) with normal 
structure of lining epithelium (E) and normal cell height. All treated groups showed some lesion include: Lifting 

epithelium (L.E.), damaged of some epithelial cells (D.E), the lowest thickness of epithelial cell (L.T). Stained with H&E, 
sectioned 200X. 
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