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Abstract 

Aim of the work: i to discuss the possible protective effect of vitamin E as a model of powerful 

antioxidant on the testes of adult albino rates exposed for electromagnetic field (EMF) emitted from 

cellular phone. This study also detected and described signs of morphological and behavior changes 

that can appear on the rats. Materials and Methods: The present study was carried out on 120 healthy 

adult albino rats. The rats were divided into 3 main groups. Group I (control group): consisted of 40 

rats. These rats were kept in the animal house away from any source of EMF. Group II (radiation group): 

consisted of 40 rats that were exposed to EMF emitted from mobile phone for 60 days. Group III 

(radiation and vitamin group): consisted of 40 rats, those were exposed to EMF emitted from mobile 

phone for 60 days and simultaneously they received vitamin E, orally. Results: Electromagnetic field 

exposed rats showed testicular alterations, which were ameliorated by using vitamin E.  

Keywords: Mobile phones, electromagnetic field, vitamin E, testis. 

INTRODUCTION 

When the biological systems are exposed to an 

external magnetic field with a very large 

strength relative to the bio-magnetic field of the 

cells, a disturbance in their metabolic function 

is expected and may lead to death of the cells or 

increase their cell division (1). Exposure of mice 

to 900-1800 MHz microwaves affected the 

histological structure of testis particularly 

Leydig cells and showed an apoptosis inducing 

effect on the spermatogenic cells (2). Free 

radical formation and their interaction with 

biological system is a matter of major concern. 

There is evidence of free radical generation 

after exposure to microwave radiation field (3). 

ROS generated by mobile phones exposure if 

not scavenged may lead to widespread lipid, 

protein and DNA damage (4). Electronic 

household items and cell phones are reported to 

decrease fertility potential in men by decreasing 

sperm count, motility, viability, and inducing 

pathological changes in sperm and testes 

morphology (5). Spermatogenesis is a complex 

process takes place in the testis, which may be 

exposed to various microwave frequencies, 

which are currently in use (6). Among various 

factors of infertility, oxidative stress has 

become the factor of interest as a potential 

cause of male infertility (7).The effect of EMF 

on human health varies widely depending on 

the frequency and intensity of the fields (8).  

There are numerous studies showing that EMF 

exposure of male rat/mice affects testicular 

structure, spermatogenesis, sperm motility, 

Leydig cell reduction, increased apoptosis of 

germ cells and in general subfertility and or 

infertility (9). 

Vitamin E is one of the major antioxidants; it 

plays an important role in reducing oxidative 

stress (10). Vitamin E suppresses lipid 

peroxidation in testicular microsomes and 

mitochondria. It reverses the detrimental effects 

of oxidative stress on the testicular function (11). 

Vitamin E is associated with normal function of 

the male reproductive system. Supplementation 

with vitamin E has also been shown to increase 

sperm concentration, improve sperm motility, 

enhances sperm and semen quality (1,13). 

MATERIALS AND METHODS 

Material: 

Experimental animals. 
The present study was carried out on 120 

healthy adult male albino rats weighing from 

200 to 300 grams each, obtained from the 

Egyptian Holding Company for Biological 

Products and Vaccines (Cairo, Egypt). All rats 

were kept in clean properly ventilated cages 

under similar conditions and had free access to 

laboratory food and water throughout the 

experiment. The rats were divide into 3 main 

groups: 

Group I (control group): consisted of 40 rats. 

These rats were kept in the animal house away 

from any source of EMF. 

Group II (radiation group): consisted of 40 

rats that exposed to EMF emitted from mobile 

phone for 60 days.  

Group III (radiation and vitamin group): 
consisted of 40 rats, those were exposed to 
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EMF emitted from mobile phone for 60 days 

and simultaneously they received vitamin E 

1.35 mg/ kg, body weight, 3 times/week, orally 

(two hours before exposure to EMF)  (14,15).   

1) Vitamin E: Vitamin E was obtained as a 

concentrate of Dl-alpha-tocopheryl 

acetate (soft gelatin capsules 400 mg) 

from Pharco Pharmaceutical Company, 

Cairo Egypt. The concentrate was 

dissolved in distilled water. Dissolution of 

fluid aspirated from gelatinous capsules of 

vitamin was done in pharmacology 

department, Al-Azhar faculty of pharmacy 

(16). 

   Methods: 

1) Electromagnetic wave exposure:  
Rats of groups II and III were exposed 

to EMF emitted from mobile phone 

(TECNO T470). Group II of rats were 

exposed only to EMF emitted from 

mobile phone for 60 days. Rats of 

group III were exposed to EMF for 60 

days, and simultaneously they received 

vitamin E orally (two hours before 

exposure to EMFs). During EMF 

exposure, the cages were arranged in a 

circular manner and the mobile phone 

was placed in the center. The mobile 

phone was ringed for 120 min/day for 

the whole period of the experiment. 

This was done by ringing 24 times/30 

min (using auto redial application for 

android mobiles from Google play). 

The time of ring is 50 seconds with 10 

seconds interval between each two 

successive rings (14,15). 

2) Measurements and Behavior: Mean 

body weight of each animal was 

estimated at beginning of the study and 

every 2 weeks, while mean of the body 

gain was identified at the end of 

experiment. The mean of testicular 

weight was recorded at the end of 

experiment. The changes in the 

behavior of animals also were 

documented. 

3) Collection of Blood Sample: Blood 

samples were collected through the 

medial canthus into EDTA bottles for 

hormonal assay (17). 

4) Hormonal Assay: Plasma samples 

were assayed for testosterone using the 

enzyme-linked immunosorbent assay 

(ELISA) technique. 

5) Semen Collection: The testes were 

removed along with the epididymis. 

The caudal epididymis were separated 

from the testes, blotted with filter 

papers and lacerated to collect the 

semen (17). 

6) Semen Analysis: Sperm morphology 

and count. 

7) Histopathological examination: 

Testis tissues were submitted for 

histological and morphologic 

examinations using conventional 

methods and were stained with 

hematoxylin eosin and hematoxylin 

iron. 

8) Statistical analysis: The obtained data 

were analyzed to determine the 

significance of differences among 

means. Then data were expressed as 

mean ± standard deviation. Values will 

consider significant at p<0.05. 

 

 RESULTS 

Microscopic Appearance 

Light microscopic 

Group I (control group): 

Sections of the control rat testes showed 

complete spermatogenesis was established, 

spermatogonia were seen close to the basement 

membrane with, primary spermatocytes were 

the largest cells, the spermatids appeared 

smaller than primary spermatocytes and lying 

near the lumen. The lumen enclosed a large 

sperms and some of these sperms were attached 

to the apex of Sertoli cells. Testicular tissue of 

control animals showed average sized tubules, 

complete spermatogenesis, average interstitium 

and average tunica albuginea. Seminiferous 

tubules of the testes possessed epithelia 

containing the Sertoli cells and the germ cells 

of various stages, covering the complete 

process of spermatogenesis (Figs. 1- 4). 
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Figure (1): Light microscopic 

photomicrograph of section in the testis of 

group I (control group) showing average sized 

tubules (T) with average germinal lining (blue 

arrow), complete spermatogenesis (black 

arrows) and average interstitium (red arrow) 

(H&E X 200). 

 
Figure (2): Light microscopic 

photomicrograph of section in the testis of 

group I (control group) showing seminiferous 

tubules lined with series of spermatogenic cells, 

spermatogonia (green arrow), primary 

spermatocyte (black arrow), and spermatids 

(red arrow). Sertoli cells (yellow arrow), are 

seen with attached many spermatozoa (blue 

arrows).  Tubules are surrounded by average 

basement membrane enclosing myoid cells 

(violet arrow). The interstitial spaces in 

between the tubules contains interstitial cell of 

Leydig (white arrow). (H&E X 400). 

 
Figure (3): Light microscopic 

photomicrograph of section in the testis of 

group I (control group) showing seminiferous 

tubule with average BM (violet arrow), Sertoli 

cells (yellow arrow) appeared tall cells with 

pale nucleus with prominent nucleolus, 

spermatogonia (green arrow) with their dark 

nuclei with prominent nucleolus; primary 

spermatocyte (black arrow) is the largest cell 

with dark condensed nucleus. The spermatids 

(white arrow) appeared smaller than primary 

spermatocytes and lying near the lumen. The 

lumen enclosed a large sperms (blue arrows) 

and some of these sperms were attached to the 

apex of Sertoli cells. Average interstitium 

showing Leydig cells (red arrow) having 

vesicular nucleus with prominent nucleolus.  

(H&E X 1000). 

 
Figure (4): Light microscopic 

photomicrograph of section in the testis of 

group I (control group) showing seminiferous 

tubules with average BM (violet arrow), Sertoli 

cells (blue arrow), spermatogonia (green 

arrow), primary spermatocyte (black arrow) 

and many spermatozoa (red arrows) (Iron 

hematoxylin X 400). 

Group II (radiation group): 

Testicular tissue of radiation exposed animals 

showed disorganization, degeneration, 

decreased diameters and atrophy in some 

seminiferous tubules. Markedly distorted 

tubules showed irregular configurations, thin 

germinal lining, detached BM and intra-tubular 

desquamated cells. There were widely spaced 

distorted irregular seminiferous tubules with 

marked interstitial edema, congested blood 

vessel and marked sub-capsular edema. There 

was increase in interstitial spaces that contained 

few interstitial cells of Leydig with marked 

edema. Degeneration of the epithelium was 

common in the majority of the seminiferous 

tubules as there was marked reduction of 

spermatogenesis and partial loss of basement 

membrane. Marked reduction of germinal 

lining composed mainly of spermatogonia and 

primary spermatocytes with few sperm. The 

effects were more severe in spermatid 

differentiation. The lumen contained germ cell 

debris and fewer spermatozoa (Figs. 5- 8).  
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Figure (5): Light microscopic 

photomicrograph of section in the testis of 

group II (radiation group) showing widely 

spaced distorted seminiferous tubules (black 

arrows) (H&E X 200). 

 
Figure (6): Light microscopic 

photomicrograph of section in the testis of 

group II (radiation group) showing average 

tubules with thin germinal lining (blue arrow), 

the seminiferous tubules showing vacuolated 

spermatogonia (yellow arrow), vacuolated 

primary spermatocytes (green arrow) and   

spermatids (red arrow). Marked interstitial 

edema with vacuolation (violet arrow) showing 

Leydig cells (black arrows) had scanty 

cytoplasm with deeply stained or normal 

vesicular nuclei (H&E X 400). 

 
Figure (7): Light microscopic 

photomicrograph of section in the testis of 

group II (radiation group) showing the 

basement membrane was damaged and 

irregular (blue arrow), distorted tubule with 

marked reduction of germinal lining composed 

mainly of spermatogonia type A dark (green 

arrow), type A dark (olive green), type B (pink 

arrow), few primary spermatocytes (black 

arrow) and spermatids (violet arrow) with very 

few sperms (red arrow). There is marked 

degeneration of spermatogenic cells leading to 

increased intra-cellular spaces (white arrow) 

with intra-luminal desquamated epithelial cells 

(yellow arrow)   (Iron hematoxylin X 1000). 

 
Figure (7): Light microscopic 

photomicrograph of section in the testis of 

group II (radiation group) showing 

seminiferous tubules with thin germinal lining 

with detached BM (violet arrow), increased 

intra-cellular spaces (yellow arrow), 

spermatogonia (green arrow) and primary 

spermatocyte (black arrow) with reduction of 

spermatozoa (red arrows) (Iron hematoxylin X 

400). 

Group III (radiation and vitamin 

group): 

Examination of the testis in this group 

revealed somewhat normal appearance of most 

seminiferous tubules and Leydig cells. In spite 

of normal appearance of some seminiferous 

tubules, some showed delamination of 

spermatogenic layers from the basement 

membranes. The architecture of seminiferous 

tubules was nearly preserved, average sized 

tubules, complete spermatogenesis, average 

tunica albuginea. The basement membrane of 

tubules was slightly corrugated with sub-

capsular edema and markedly congested blood 

vessel. In many tubules, there were normal 

spermatogonia, normal primary spermatocytes 
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and Sertoli cells with few attached mature 

sperms. Some distorted tubule showed mild 

reduction of spermatogenesis, with thin 

germinal lining composed mainly of 

spermatogonia and primary spermatocyte with 

reduction of spermatozoa. Interstitial edema in 

some tubules showed Leydig cells having 

scanty cytoplasm and normal vesicular nuclei 

(Figs. 9- 11). 

 

 
Figure (8): Light microscopic 

photomicrograph of section in the testis of 

group III (radiation and vitamin group) 

showing tunica albuginea (blue arrow), marked 

sub-capsular (black arrow) and interstitial (red 

arrow) edema (H&E X 200). 

 
Figure (9): Light microscopic 

photomicrograph of section in the testis of 

group III (radiation and vitamin group) 

showing normal basement membrane of 

tubules (red arrow), average tubules with 

average germinal lining and complete 

spermatogenesis (blue arrow). Marked 

interstitial edema showing Leydig cells (black 

arrow) had scanty cytoplasm with normal 

vesicular nuclei and prominent nucleolus.  

(H&E X 400). 

 
Figure (10): Light microscopic 

photomicrograph of section in the testis of 

group III (radiation and vitamin group) 

showing seminiferous tubules with slightly 

disrupted BM (violet arrow). Normal 

spermatogonia type A dark (green arrow), type 

A pale (white arrow), type B (olive green 

arrow). Normal primary spermatocyte (black 

arrow), spermatids (red arrow), with Sertoli 

cells (yellow arrow) with vesicular nucleus, and 

few attached mature spermatozoa (blue arrow) 

(H&E X 1000). 

 
Figure (11): Light microscopic 

photomicrograph of section in the testis of 

group III (radiation and vitamin group) 

showing seminiferous tubules with thin 

germinal lining composed mainly of 

spermatogonia (green arrow) and primary 

spermatocyte (black arrow) with reduction of 

spermatozoa (red arrows) (Iron hematoxylin X 

400). 

 

Electron microscopic 

Group I (control group): 

Electron micrographs of control animals 

revealed that the seminiferous tubule was 

surrounded by a basement membrane and lined 

by spermatogenic epithelium. The epithelium 

showed the usual sequence of spermatogonia, 

primary spermatocytes and spermatids. Sertoli 
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cells and germ cells with cellular characteristics 

were typical of those seen in active 

spermatogenesis. The germ cells were in 

various developmental stages and the cells 

laying on basement membrane showed flat 

myoid cell (Fig. 12). Sertoli cells showed 

distinct nucleus and cytoplasmic characteristics 

consistent with an active secretory state. It rests 

on the basement membrane of the tubule, 

extending towards the lumen of the tubule, 

filling the narrow spaces between the cells of 

the spermatogenic series. (Figs. 12 and 13). 

 

The spermatogonia rest upon the basement 

membrane of the tubules. The primary 

spermatocytes were rounded in configurations 

with prominent large rounded nuclei (Fig. 14). 

The elongated spermatids were manifested by 

the formation of the acrosome in developing 

spermatid. (Fig. 15). Parts of sperms appeared 

also. (Fig. 16). 

 

 

 
Figure (12): Transmission electron micrograph 

of a section in the testis of  control group 

revealing Sertoli cell with pyramidal shaped  

large euchromatic nucleus (N) with prominent 

nucleolus (Nu) and enclosed with nuclear 

envelope that exhibiting a deep indentation 

(DI). The cytoplasm contains mitochondria. 

Spermatogonium (SG) type B with rounded 

nucleus (n), the cytoplasm contains 

mitochondria (m), and the cells lying on 

basement membrane (BM).    (x5000)       

 
Figure (13): Transmission electron micrograph 

of a section in the testis of control group 

revealing basal part of Sertoli cell (SC) contains 

mitochondria (M). Basal part of 

spermatogonium (SG) type B with nucleus (n) 

and enclosed with nuclear membrane (Nm). 

The cell membrane (CM) appears intact, these 

cells lying on basement membrane (BM) that 

showing myoid cell (MC)    (x10000)                                                 

 
Figure (14): Transmission electron micrograph 

of a section in the testis of control group 

revealing primary spermatocytes with fine 

chromatin nucleus (N), prominent nuclear 

membrane (Nm) appears normal and their 

cytoplasm contains rounded mitochondria.       

(x 6000) 

 
Figure (15): An electron micrograph of a 

section in the testis of control group showing 

early changes in spermatid into sperm 

(spermiogenesis), elongated spermatid having 

large oval nucleus (N) possessing euchromatin 
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(Eu), the nuclear membrane thickened from one 

side forming acrosomal cap (Ac) over the 

anterior hemisphere of the nucleus.  The 

cytoplasm contains microtubules (MT), 

mitochondria (M) on other side.        (x 10000) 

 
Figure (16): An electron micrograph of a 

section in the testis of control group showing 

change of spermatid into sperm 

(spermiogenesis), the  longitudinal sections for 

the head and neck (n) of sperm, the head is 

formed of condensed nucleus (N) covered by 

acrosomal cap (AC). With ectoplasmic 

specialization (ES).Transverse section (TS) of 

midpiece of tail appears.  (x 10000) 

 Group II (radiation group): 

 In this group, some seminiferous tubules 

showed degenerative changes in the developing 

spermatogenic epithelium, irregular basement 

membrane of seminiferous tubule. 

Vacuolization was evident in the cytoplasm of 

the Sertoli cells, spermatocytes and spermatids. 

Sertoli cell nucleus irregular in shape, decrease 

in size and indented. Intra-cytoplasmic 

vacuoles with increased intercellular spaces 

between cells. Spermatogonia rests on thick 

irregular membrane lost their normal 

architecture (Figs. 17 and 18). Primary 

spermatocytes, which are rounded in shape, 

showed abnormal clumping of chromatin and 

vacuolated deformed mitochondria.  All cells 

revealed cytoplasmic vacuolations and 

rarification with increased intercellular spaces 

(Fig. 19). Rounded spermatids were distorted 

and degenerated. The cytoplasm showed 

deformed vacuolated mitochondria and 

lamellar body (Fig. 20). Few and incompletely 

developed sperms were observed in the tubular 

lumen. 

 
Figure (17): An electron micrograph of a 

section in the testis of 2nd (radiation) group 

showing irregular basement membrane (BM) of 

seminiferous tubule.  Sertoli cell nucleus (n) 

irregular in shape, decrease in size and 

indented. Its cytoplasm showing mitochondria 

and intracytoplasmic vacuoles (V) with 

increased intercellular spaces (ICS) between 

cells. Spermatogonium showing irregular 

nuclear and cellular outlines.         (x 5000) 

 
Figure (18): An electron micrograph of a 

section in the testis of 2nd (radiation) group 

showing thick irregular basement membrane 

(BM) with myoid cell (MC). Spermatogonium 

possessing irregular indented nucleus (N), the 

cytoplasm contains mitochondria (M) and 

showing irregular cell membrane.  A part of 

Sertoli cell appears (SC) showing vacuoles (V) 

with intracellular spaces (ICS).    (x 10000) 
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Figure (19): An electron micrograph of a 

section in the testis of 2nd (radiation) group 

showing thick irregular basement membrane 

(BM) of seminiferous tubule. Spermatogonia 

(SG) possessing rounded nucleus-containing 

euchromatin (Eu) and marginated 

heterochromatin (Ht). Sertoli cell shows part of 

its pyramidal shaped nucleus that enveloped by 

intact nuclear membrane with slight irregularity 

(I), its cytoplasm showing intracytoplasmic 

vacuoles (V) with increased intercellular spaces 

(ICS) between cells. Primary spermatocytes 

(PS) which are rounded in shape having large 

rounded nucleus (ns) showing abnormal 

clumping of chromatin (CH) with ill-defined 

nuclear membrane (Nm) and irregular cell 

membrane (CM). Vacuolated mitochondria 

(M) are seen clearly in the cytoplasm.  All cells 

reveal cytoplasmic vacuolation and rarification 

(degenerative changes).       (x 5000) 

 
Figure (20): An electron micrograph of a 

section in the testis of 2nd (radiation) group 

showing rounded spermatid with nucleus (N) 

irregular nuclear membrane (Nm) outline of 

spermatid having aproacrosomal granule (AG) 

and acrosomal cap (AC) with absence of 

microtubules and mitochondria. The cytoplasm 

contains vacuoles, cristae distortion of 

mitochondria (M) and lamellar bodies (LB). 

Longitudinal section of head appears showing 

condensed nucleus (n) and acrosomal cap (ac) 

covering anterior part of the head.             (x 

10000) 

 Group III (radiation and vitamin group) 

The majority of the seminiferous 

tubules showed regular basement membrane, 

nearly normal histological appearance of 

spermatogenic epithelium. The Sertoli cells and 

germ cells were normal. The Sertoli cells, 

spermatogonia, spermatocytes and spermatids, 

round as well as elongated appeared normal. 

The basement membrane of the tubule is 

covered by fibrous connective tissue, with an 

innermost layer containing myoid cell. 

Spermatogonia possessing rounded to oval 

nuclei, containing nucleoli. Intranuclear and 

intracytoplasmic vacuolations may be present 

with intracellular spaces (Figs. 21 and 22). 

Primary spermatocytes having large rounded 

nucleus, surrounded by nuclear membrane. The 

cytoplasm contains oval mitochondria (Fig. 

23). Regarding spermatids, some were intact 

and others were less developed, normal 

developing spermatids possessing large 

rounded nucleus, surrounded by nuclear 

membrane that showing a proacrosomal 

granule not detached from nuclear membrane. 

(Fig. 24).  

 
Figure (21): An electron micrograph of a 

section in the testis of 3rd (radiation + vitamin) 

group showing slightly irregular basement 

membrane (BM); spermatogonia (SG) 

possessing rounded to oval nuclei (n), and the 

cytoplasm containing mitochondria (m). Sertoli 

cell (SC) which is pyramidal in shape. Their 

nuclei are typically ovoid or triangular (N), 

euchromatic (Eu), and have a prominent 

nucleolus (Nu). Numerous mitochondria (M) 

seen clearly in the cytoplasm. Its nuclear 

membrane (Nm) and cell membrane (Cm) 

appears intact. (x5000) 
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Figure (22): An electron micrograph of a 

section in the testis of 3rd (radiation + vitamin) 

group is showing spermatogonia (SG) 

possessing rounded nucleus (N), and its nuclear 

membrane (Nm) looks disturbed. There are 

intracellular spaces (ICS), the basement 

membrane of the tubule is covered by fibrous 

connective tissue, with an innermost layer 

containing flattened, smooth muscle like myoid 

cells (MC) possessing flat nucleus (n). 

(x10000) 

 
Figure (23): An electron micrograph of a 

section in the testis of 3rd (radiation + vitamin) 

group showing primary spermatocyte having 

large rounded nucleus (N) containing nucleolus 

(Nu), and surrounded by nuclear membrane 

(Nm). Cytoplasmic organelles, however, are 

poorly defined. The plasma membranes of the 

spermatocytes are distinct, contain oval 

mitochondria (M) and show closer association 

with the Sertoli cell. (x6000) 

 
Figure (24): An electron micrograph of a 

section in the testis of 3rd (radiation + vitamin) 

group showing elongated spermatid having 

large oval nucleus (N). The nuclear membrane 

is thickened from one side forming acrosomal 

cap (Ac) over the anterior hemisphere of the 

nucleus. The cytoplasm contains oval 

mitochondria (M) and rough endoplasmic 

reticulum (RER). Degenerated spermatid (DS) 

is seen showing atrophy in size, pyknotic 

nucleus having condensed chromatin materials 

and the surrounding cytoplasm containing 

deformed vacuolated mitochondria (V). 

(x10000) 

DISCUSSION 

The current study showed that exposure of male 

rats to 950 MHz EMF 3 hours per day, for two 

months induced disorganization, degeneration 

and atrophy in some seminiferous tubules with 

dilated interstitial spaces and highly reduced 

Leydig cells. Delaminated spermatogenic cells 

from the basement membrane, ruptured 

basement membranes of some seminiferous 

tubules, decreased spermatogenic layers and 

spermatogenic cells with highly reduced 

sperms in the lumen of the seminiferous tubules 

were also realized. EMF of 950 MHz radiation 

selected in the present experiment because it is 

a frequency of the Global System Mobile 

(GSM) signal modulation used for all mobile 

communication (18). 

Mobile phone radiation results in 

increased oxidative stress, with subsequent 

sperm membrane lipid and DNA damage. 

These abnormalities seem to be directly related 

to the duration of mobile phone use (19).  

In the present study, the testicular 

damage in radiation-exposed rats was 

indicative for harmful effect of EMFs. 

Seminiferous tubules have various degrees of 

degeneration of spermatogonia with the 
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presence of numerous abnormal changes in all 

spermatogenic cells. These findings are in 

agreement with that were reported by Al-

Damegh (11); she observed depletion of the 

spermatogenic cells and decrease in the 

epithelial height of seminiferous tubules in here 

work. Her results are coinciding with our 

results.  

On the other hand, the increased 

epithelial height of rats protected with vitamin 

E compared to radiation exposed group proved 

vitamin E protective effect against radiation 

possible oxidative effect. The findings of our 

study are commonly linked to testicular 

oxidative stress induced by radiation. Al-

Damegh (11); found that electromagnetic 

radiation from a conventional cellular 

telephone cause marked elevation of 

malondialdehyde (MDA) level in testicular 

sample homogenate.  

 In the present study, morphologically 

abnormal sperms were revealed in rat testis 

exposed to radiation. Venkatesh et al. (20), 

documented ROS induced abnormal sperm 

morphology. Radiation induced ROS 

production could lead sperm membrane 

lipioperoxidation, mitochondria damage and 

consequently, increased sperm deformity index 

(21).  

Cytoskeletal inhibition by radiation 

leads to decreased cholesterol uptake by Leydig 

cells and resultant lowered testosterone 

synthesis. Additionally, radiation induced 

cytoskeletal dysfunction could down regulate 

synthesis and/or transport of LH receptors to 

Leydig cells plasma membrane (11). The 

reduction in serum testosterone is documented 

to be accompanied by the histopathological 

changes that are represented by production of 

high numbers of apoptotic cells, spermatogenic 

cells disintegration and decreased Leydig cell 

viability. This could explain the findings of the 

current study.  

Antioxidants are the main defense 

factors against oxidative stress induced by free 

radicals (22). Vitamin E is the key antioxidant 

component of spermatozoa and membrane 

protectants against ROS (23), and could be 

considered as a good prophylactic agent against 

radiation induced toxicity. In the current work, 

testis of radiation exposed rats, protected by 

vitamin E showed that the architecture of most 

of seminiferous tubules was highly preserved 

with enhanced spermatogenesis. The lumen of 

the tubule was full of sperms. Interstitial cells 

of Leydig appeared having normal vesicular 

nuclei and abundant cytoplasm. There was also 

proper differentiation of spermatids with 

acrosomal cap and acrosomal vesicle. Most of 

sperms were morphologically normal. Our 

findings are supported by what is stated by Amr 

and Noaman (15), who also assured vitamin E 

protective role against hazardous effect of 

radiation. 

Thus, the increased radiation induced 

free radicals generation in testes might have 

been neutralized by vitamin E (11), as vitamin E 

is chain breaking antioxidant. This may be 

enforced by other antioxidants chemicals, such 

as vitamin C, that are important for 

regenerating antioxidant ability of alpha-

tocopherol (24). In vitro experiments performed 

by Ross et al. (25. It is proved that vitamin E 

protects spermatozoa from oxidative damage. It 

enhances sperm motility and performance. This 

is also, confirmed later by Liu et al. (26) and 

Ourique et al.  (27).   

Results of the present experiment 

showed that single administration of vitamin E 

to rats for 2 months before exposure to 950 

MHz of EMF resulted in remarkable 

regenerative features as most of the 

seminiferous tubules and Leydig cells retained 

their normal histological appearance in spite of 

the presence of numerous empty spaces in 

between the spermatogenic cells with normal 

arrangement of the spermatogenic layers and 

cells with reappearance of mature sperms.  

The current observations come in 

agreement with the previous reports of Jacobs 

et al (28) and Oral et al (29) who reported that 

antioxidants could protect living cells from 

radiation damage by ameliorating the 

deleterious effect of free radicals. Also 

supplementation with antioxidant (vitamin E) 

scavenging reactive oxygen species and 

increasing antioxidant enzyme activities and 

prevent 950 MHz EMF-induced oxidative 

damage of liver and heart (30). 

 

Lastly, the current study could 

conclude that radiation causes degenerative 

changes of the testes of albino rats and arrest of 

spermatogenesis. The radiation induced 

histological and ultra-structural changes of the 

testes. Moreover, it could be concluded, that 

vitamin E has a protective role against 

radiation-induced damage in testicles by its 

antioxidant and anti-apoptotic effects. Vitamin 

E protective effect is reflected on testicular 
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histology and ultra-structure. 
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