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ABSTRACTS 
Background: Atorvastatin is a first-line lipid-lowering therapy in patients at low to high risk of 

coronary heart disease.In animals, statin intake reduces sperm parameters. Atorvastatin increase 

production of reactive oxygen species. Vitamin E plays an important role in reducing oxidative stress. 

Aim of the work:The currentwork investigates the adverse effects of atorvastatin (80mg/d; the 

maximum human therapeutic dose) on the testes of the adult male albino rats and the possible 

protective effect of vitamin E. Material and Methods: Fifty adult male albino rats were used in this 

work. They were divided into 4 groups:I-Control group(Group C); half of them were given 0.72ml 

distilled water/rat (Group C1). The other half were given 0.09 ml of corn oil/rat (Group C2). II-

Vitamin E treatedgroup(group E); each rat was given 0.09ml of corn oil (contained 18mg of vitamin 

E).III-Atorvastatin treated group(Group S); each rat was given 0.72ml distilled water (contained 

1.44mg of atorvastatin).IV-Atorvastatin and vitamin E treated group (Group SE);each rat was given 

the same dose of atorvastatin in group S Plus the dose of vitamin E in group E.The treatments were 

givenas a single daily dose orally by gastric tube for 4 weeks. The testeswere extracted at the end of the 

4
th

 week and prepared for light microscopic, electron microscopic and morphometric studies. Results: 

Light and electron microscopic studies showed that atorvastatin induced congestion and dilatation of 

the blood vessels, interstitial oedema and fibrosis.There weredegeneration and necrosis of the 

seminiferous cells and the interstitial cells of Ley digin the form of cytoplasmic vacuoles, dilated rough 

endoplasmic reticulum, swollen mitochondria with destructed cristae and nuclear changes in the form 

of kary olysis, pyknosis and karyorrhexis. Also there were decrease in the sperms and the glycogen 

contents.The morphometricstudy showed a highly significant decrease (P<0.001) in the means of the 

epithelial height in the group S when compared with groups C1, C2, E and SE. Administration of 

vitamin E alleviated many adverse effects of atorvastatin on the testes as investigated by light,electron 

microscopic and morphometric studies. Conclusion: It could be concluded that atorvastatin 80mg/day 

induced various deleterious changes in the histological structure of the testes of adult male albino rat. 

The concomitant administration of vitamin E with atorvastatin alleviated these changes. 

Keywords: Testis, statins, vitamin E, protective effect, albino rats 

INTRODUCTION 

Dyslipidemias, include 

hypercholesterolemia, low levels of high density 

lipoproteinand cholesterol. 

Hypercholesterolemia is a major cause of 

atherosclerosis and atherosclerosis induced 

conditions, such as coronary heart disease, 

ischemic cerebrovascular disease, and 

peripheral vascular disease. Recognition that 

dyslipidemia is a risk factor has led to the 

development of the drugs that modify 

cholesterol levels (Brunton et al., 2011). 

Statins are one of the world’s most prescribed 

drugs for treatment of dyslipidemias(Soner et 

al., 2013). Statins treat dyslipidaemias 

byInhibition of 3-hydroxy-3-methyl glutaryl 

coenzyme A reductase (HMG-CoA reductase), 

which is a key enzyme in the cholesterol 

biosynthetic pathway (Sweetman, 

2009).Atorvastatin is the most commonly used 

statins (Solomon and Freeman, 2008). 

Atorvastatin is an appropriate first-line lipid-

lowering therapy in numerous groups of patients 

at low to high risk of coronary heart disease. 

Atorvastatin in dosage of 10-80mg/day reduces 

the levels of total cholesterol, low density 

lipoprotein cholesterol, triglyceride and very 

low density lipoprotein cholesterol and 

increases high-density lipoprotein cholesterol in 

patients with a wide variety of dyslipidaemias. 

Aggressive reduction of serum low density 

lipoprotein cholesterol occurs with atorvastatin 

80mg/day in patients with acute coronary 

syndromes (Malhotra and Goa, 2001).The first 

generation statins drugs, which include 

lovastatin, pravastatin, and simvastatin are 

fungal metabolites with similar chemical 

structures. The second generation statins drugs, 

which include atorvastatin, cerivastatin, and 

fluvastatin, are synthetic and structurally 

dissimilar (Slater and MacDonald, 1998).The 

known members of statins family have different 

hydrophatic profiles (Pahan, 2006).Lovastatin, 

simvastatin and cerivastatin are all lipophilic, 

whereas, fluvastatin, atorvastatin, and  

pravastatin are hydrophilic (Corsini et al., 

1999). The most serious adverse effect of statins 

is muscle injury. Also a dose-dependent 
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increase of liver enzymes can be noted with 

statins use (Pasternak et al., 2002).In animals, 

statins intake reduces sperm parameters. The 

intakeofstatins by hypercholesterolemic patients 

could reduce circulating testosterone 

concentration and sperm quality. (Pons-

Rejrajietal.,2010).Itincreased production of 

reactive oxygen species (Pal et al. 2015). 

Vitamin E is one of the major 

antioxidants; it plays an important role in 

reducing oxidative stress. It is the most 

important hydrophobic antioxidant protecting 

biological molecules like DNA, proteins and 

lipids against reactive oxygen species (Alba et 

al., 2008 and Aydogan et al., 2014). 

There weren't researches that proved 

protective effect of vitamin E against testicular 

involvement due to atorvastatin. So, this work 

aims to investigate the adverse effects of 

atorvastatin (80mg/d; the maximum human 

therapeutic dose) on the testes of the adult male 

albino rats and the possible protective effect of 

vitamin E. 

MATERIAL AND METHODS 

Drugs: 

Atorvastatin (Lipitor®) is available in 

tablet forms produced by SIGMA; 

Pharmaceutical Industries-Egypt. The human 

therapeutic dose is ranged from 10-80 mg/day 

(Brunton et al., 2011).The maximum 

therapeutic dose 80mg was used in this work. 

The equivalent therapeutic dose for adult male 

rat was 1.44mg/rat which calculated by using 

Paget and Barnes (1964). Each tablet 80mg 

was dissolved in 40 ml distilled water. Each rat 

was given 0.72 ml (contained 1.44mg of 

atorvastatin) orally via a gastric tube once daily.  

Vitamin E is available as gelatinous 

capsules produced by Pharco; Pharmaceutical 

Company.The highest safe level of vitamin E 

supplements for adult human is 1000 mg/day 

(Pace et al., 2010) and this dose was used in 

this work. The equivalent therapeutic dose for 

adult male rat was 18mg/rat which calculated by 

using Paget and Barnes (1964). Each capsule 

which contained 1000mg present in 1ml of oily 

solution was dissolved in 4ml of corn oil.Each 

rat was given 0.09 ml (contained 18mg of 

vitamin E) orally via a gastric tube once daily. 

Animals: 
Fifty adult male albino rats weighing 

200±20g were used in this work. The animals 

were fed on balanced rat chow and water. The 

pellets were consisted of 5% fibers, 3.5% fats, 

6.5% ash and 20% proteins. They were housed 

under a 12/12 h light/dark cycle, with free 

access of water. The room temperature and 

humidity were maintained at 23 ±1° C and 55 ± 

5%, respectively. Therats were isolated for two 

weeks before the beginning of the experiment 

for acclimatization. Throughout the experiment, 

the rats were housed in the animal house of 

faculty of medicine, Al- Azhar University. They 

were divided into four groups as follow: 

I-Control group (Group C; C1 and C2): It 

consisted of 20 adult male albino rats.Half 

of them were given 0.72ml distilled 

water/rat orally as a single daily dose for 4 

weeks (Group C1).The otherhalf were 

given 0.09 ml of corn oil/ratorally as a 

single daily dose for 4 weeks (Group C2). 

II-Vitamin E treated group (GroupE): It 

consisted of 10 adult male albino rats. Each 

rat was given of 0.09ml of corn oil 

(contained 18mg of vitamin E) orally as a 

single daily dose for 4 weeks.  

III-Atorvastatin treated group (GroupS): It 

consisted of 10 adult male albino rats. Each 

rat was given 0.72ml distilled water 

(contained 1.44mg ofatorvastatin)orally as 

a single daily dose for 4 weeks.  

IV-Atorvastatin and vitamin E treated 

group (GroupSE): It consisted of 10 adult 

male albino rats. Each rat was given the 

same dose ofatorvastatin as that ofgroup 

Splus the dose of vitamin E as that of group 

E. 

Collection of the specimens and preparation 

for examination: 

At the end of the 4
th
 week, the rats were 

anaesthetized lightly by diethyl ether inhalation 

and the testes were removed from the scrotum. 

One of the testes of each rat was used for light 

microscopic and morphometric studies and the 

other testis for transmission electron 

microscopic study. 

Light microscopic study: 

The testes which used for light 

microscopic study were fixed by immersion in 

Bouin’s solution for 3days. The specimen were 

dehydrated in ascending grades of ethyl alcohol 

and cleared in benzene. The specimens were 

impregnated for three changes in paraffin and 

were finally embedded in paraffin wax. The 

paraffin blocks were cut into serial transverse 

sections at 5 μm thick with a rotary microtome. 

Successive transverse paraffin sections were 
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attached to an albumenized glass slides. The 

Hematoxylin and Eosin stain (Bancroft and 

Gamble, 2008)was used to study the testicular 

architectures.  The Masson’s trichrome stain 

was used to illustrate the 

collagenfibers(Bancroft and Gamble, 2008). 

The Periodic Acid Schiff’s (PAS) reaction 

(Bancroft and Gamble, 1996)was also used to 

study the mucopolysaccharides and 

polysaccharides. 

Transmission electron microscopic(TEM) 

study: 

The testeswhich used for electron 

microscopic studywere cut into small 

pieces.The specimens were immediately fixed 

in cold 5% glutaraldehyde and washed in 0.1 ml 

phosphate buffer (PH 7.2). Then, postfixed with 

1% osmium tetraoxide, dehydrated and 

embedded in epoxy resin. The semithin sections 

(1μm thick) were cut on an LKB ultratome and 

stained with toluidine blue and examined by 

light microscope. Ultrathin sections (60 nm 

thick) were cut, mounted on copper grids, and 

stained with uranyl acetate and lead citrate 

(Bancroft and Gamble, 2008). The ultrathin 

sections were examined using a transmission 

electron microscope (JEOL1010 EX II, Japan) 

at the Regional Mycology and Biotechnology 

Center, Al-Azhar University, Cairo, Egypt. 

Morphometricstudy: 

The image analyzer computer system 

Leica Qwin 500(England) at the Regional 

Mycology and Biotechnology center, Al-Azhar 

University, Cairo, Egypt was used to evaluate 

the epithelial height of the seminiferous tubules 

of the studied groups using H&E-stained 

sections.The tenslides which stained with 

haematoxylin and eosin often albino ratswere 

taken from equidistant points along each serially 

sectioned specimen. Then five seminiferous 

tubules were randomly selected in each slide to 

measure the height of germinal epithelium. 

Measuring the height was done by taking 4 

different heights for each seminiferous tubule at 

magnification x 100. The mean height of the 

germinal epithelium of each seminiferous tubule 

was calculated. The cumulative mean height for 

each group was calculated statistically. The data 

was subjected to statistical analysis. 

Statistical analysis:  

Statistical analysis of the data obtained 

were expressed as mean values and standard 

deviations, and statistical significance was 

determined by one-way analysis of variance 

(ANOVA) followed by Tukey’s post hoc test 

for multiple comparison(Mould,1989). 

Differences were considered statistically 

significant at (P < 0.001). 

RESULTS 

-The testes of the control (Group C; C1 and 

C2) and vitamin E treated groups (Group E): 

Light microscopic,electron microscopic, 

and morphometric studies of the testes of the 

control  

(Group C;C1 and C2) and vitamin E treated 

groups showed insignificant differences. So, 

their results were pooled together. 

Light microscopic examination of the 

transverse sections of the testes of groups C 

(C1and C2) and Eshowed that the testes were 

covered by testicular capsules and consisted of 

seminiferous tubules separated from each other 

by the interstitial tissues. The capsule was 

formed of two layers, an outer layer;the tunica 

albuginea and an inner layer;the tunica 

vasculosa. The seminiferous tubulescontained 

numerous spermatozoa(Fig.1a).The interstitial 

tissue consisted ofloose connective tissue, few 

blood vessels and the interstitial cells of 

Leydig.(Fig.2a).Theseminiferous tubuleshad 

thin basal lamina,7-8 rowsof seminiferous 

cellsand numerous spermatozoa.The 

seminiferous cells consisted of spermatogoniaA, 

spermatogonia B,Sertoli cells,primary 

spermatocytes, early and late spermatids 

(Fig.2a).The spermatogonia A and Bwere rested 

on the basal lamina. Spermatogonia 

Aappearedoval in shape and had large oval 

lightly stained basophilic nuclei(Fig.2a). The 

spermatogonia B appeared rounded in shape and 

had roundeddeeply stained basophilic 

nuclei(Fig.2a). The Sertoli cellsappeared 

columner in shape and their elongated lightly 

stained basophilic nuclei were perpendicular to 

the basal lamina (Fig. 2a).The primary 

spermatocytes were the largest cells. They 

appeared rounded in shape and had large 

roundeddeeply stained basophilic 

nuclei(Fig.2a).The early spermatids form about 

3-5 rows. They were small rounded in shape and 

had lightly stained basophilic nuclei. The late 

spermatids had elongated deeply stained nuclei 

(Fig. 2a). The spermatozoa were present in the 

lumena and had small heads with deeply stained 

basophilic nuclei and elongated tails (Fig. 

2a).The sections of the testes which were 

stained with Masson’s trichrome showednormal 

distribution of the collagen fibers in the 

testicular capsules, the basal lamina of the 
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seminiferous tubules and the walls of the blood 

vessels (Fig. 3a). The sections of the 

testeswhich were stained with Periodic Acid 

Schiff’s (PAS) reactionshowed normal PAS 

reaction in the testicular capsules, the basal 

lamina and the spermatogenic cells (Fig.4a). 

Electron microscopic examination of 

the testes ofGroups C  (C1 and C2) and 

Eshowed that the interstitial cells of Leydig had 

characteristic long, tortuous microvilli 

projecting from its plasma membrane and had 

ovoid nucleus with a thin layer of 

heterochromatin along its nuclear envelop (Fig. 

5a). The basal lamina of the seminiferous 

tubules consisted of basement membrane and 

inner and outer cellular layers. The inner 

cellular layer consisted of a single layer of 

myoid cells while the outer cellular layer 

consisted of 1-3 layers of fibroblast cells. The 

basement membrane was separated from the 

inner myoid cells by a gap contained collagen 

fibers. Also a narrow gap could be hardly 

detected between the myoid and fibroblast cells 

and contained few collagen fibers(Figs.6a, 7a, 

and 8a).The spermatogonia A had wide areas of 

contact with the basement membrane. They had 

large oval euchromatic nuclei. The cytoplasm 

contained large oval mitochondria(Fig. 6a).The 

spermatogonia B had large nearly rounded 

nuclei with large masses of heterochromatin 

along the nuclear envelopes and had eccentric 

nucleoli. The cytoplasm contained large oval 

mitochondria (Fig.7a).The Sertoli cells had 

characteristically elongated andindented 

euchromatic nuclei with very thin layer of 

heterochromatin along the nuclear envelop 

andhad 1-2 nucleoli. The cytoplasm was 

studded with rough endoplasmic reticulum and 

small elongated mitochondria(Figs. 5a and 8a). 

The primary spermatocytes had large rounded 

nuclei with scattered large masses of 

heterochromatin. The nuclei were surrounded 

by rims of cytoplasm which was studdedwith 

numerous small rounded mitochondria 

andrough endoplasmic reticulum (Fig. 9a).The 

early spermatids had nearly rounded 

euchromatic nuclei. The cytoplasm contained 

rough endoplasmic reticulum and characteristic 

small peripherally arranged mitochondria with 

clear matrix (Fig. 10a). The late spermatids also 

had euchromaticnuclei which covered by 

acrosomal vesicles. Also the 

cytoplasmcontainedrough endoplasmic 

reticulum andcharacteristic small peripherally 

arranged mitochondria with clear 

matrix(Fig.11a). Different parts of the sperms 

tails were detected.The transverse section in the 

middle pieces appeared as roundedstructures 

which had central axonemes surrounded by nine 

coarsefibers.These fibers were surrounded 

externally by zone of lightly packed elongated 

mitochondria which surrounded externally by 

plasma lemma. The principle pieces had central 

axonemes which surrounded by nine coarse 

fibers. The fiberswere in turn enclosed by 

numerous external sheath offibers oriented 

circumferentially. They had anterior and 

posterior columns and surrounded externally by 

the plasma lemma. The end pieces had central 

axoneme which surrounded by nine fine 

longitudinal fibers which surrounded externally 

by the plasma lemma (Fig. 12a). 

Morphometric studyof the testes of 

groups C (C1 and C2) and Eshowedinsignificant 

difference in the means  of the epithelial height 

of the seminiferous tubules between groups C 

(C1 and C2) and E (P > 0.001) (Table1 and 

graph 1). 

-The testes of atorvastatin treated group 

(Group S): 

Light microscopic examinationof the 

transverse sections of the testes of atorvastatin 

treated group (Group S)showed that the 

majority of the testicular capsules became thick 

andtheir tunica vasculosahad severely congested 

and dilated blood vessels. The seminiferous 

tubules became widely separated and the 

interstitial spacescontainedeosinophilic material. 

The basal lamina of many seminiferous tubules 

appeared irregular and interrupted in certain 

areas (Fig. 1b).Many interstitial cells of Leydig 

had shrunken deeply stained basophilic nuclei 

(Fig.2b). The seminiferouscells of many 

seminiferous tubules appeared disorganized and 

couldn’t be recognized from each other. Some 

of them had vacuolated cytoplasm. Other cells 

had nuclear changes in the form of fading of 

nuclear basophilia, shrunken deeply stained 

basophilic nuclei and nuclear fragmentation. 

The spermatozoa were few in the lumena of 

many seminiferous tubules (Fig. 2b).The 

sections of the testeswhich were stained with 

Masson’s trichrome showed marked increase in 

the collagen fibers in the testicular capsules, the 

walls of the blood vessels and the basal lamina 

of the seminiferous tubules(Fig.3b).The 

sections which were stained with Periodic Acid 

Schiff’s (PAS)reactionshowed a mild PAS 

reaction in the testicular capsule, the basal 

lamina and in the seminiferous cells (Fig.4b). 
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Electron microscopic examination of 

the testes of atorvastatin treated group (Group 

S)showed that the interstitial tissues contained 

numerous collagen fibers and many interstitial 

cells of Leydigwhich had irregular, 

heterochromatic nuclei (Fig.5b). The basement 

membrane of the basal lamina appeared thick 

and irregular.The gaps between the basement 

membrane, the myoid, and fibroblast cells 

containednumerouscollagen fibers(Figs. 5b, 6b, 

7b and 8b). The spermatogonia A were slightly 

affected.They appeared more electron opaque 

and had few mitochondria with destructed 

cristae (Figs.6b and 7b).The spermatogonia B 

had numerous intra cytoplasmic vacuoles and 

few mitochondria with destructed 

cristae(Figs.6b, 7b). The Sertoli cells had many 

cytoplasmic vacuoles, dilated rough 

endoplasmic reticulum, mitochondria with 

destructed cristae and numerousfat droplets 

(Figs. 6b, 8b). The primary spermatocyte had 

numerous cytoplasmic vacuoles, swollen 

mitochondria with destructed cristae and dilated 

rough endoplasmic reticulum. Also, they had 

several nuclear changes as fading of nuclear 

chromatinorirregular nuclei with coarse masses 

of heterochromatin(Fig. 9b).The majority of 

early spermatids had intra cytoplasmic vacuoles, 

dilated rough endoplasmic reticulum. Few of 

them had shrunken nuclei with coarse masses of 

heterochromatin. They were separated by wide 

intercellular spaces (Fig. 10b). The majority of 

late spermatids had vacuolated cytoplasm.Few 

of them had nuclear changes in the form of 

fading of nuclear chromatin (Fig.11b). The 

middle pieces of spermatozoa tail had ill-

defined plasma lemma, disorganized 

mitochondrial sheath. Also the principle piece 

had ill-defined plasma lemma. The end piece 

appeared with ill-defined features (Fig. 12b). 

Morphometric studyof the testes of 

atorvastatin treated group (Group S)showed a 

highly significant decrease (P<0.001) in the 

means of the epithelial height in group S when 

compared with groups C1, C2, E and SE 

(Table1 and Graph 1). 

-The testes of atorvastatin and vitamin E 

treated group (Group SE): 

Light microscopic examinationof the 

transverse sections of the testes of atorvastatin 

and vitamin E treated group (Group SE) showed 

marked improvement in the testicular 

architecture in comparison to Group S(Figs 

1cand 1b). The capsule, the blood vessels, the 

interstitial tissues and the seminiferous tubules 

appeared similar to those of groups C and E 

(Figs 1c and 1a). The lumena of many 

seminiferous tubules contained numerous 

spermatozoa.However,few interstitial 

eosinophilicmateriawerelstill present (Fig. 

1c).The majority of the interstitial cells of 

Leydig, the seminiferous cellsand the 

spermatozoa appeared similar to those of groups 

C and E (Figs. 2c,2a).However few Leydig cells 

still had shrunken deeply stained nuclei.Also 

few primary spermatocytes had vacuolated 

cytoplasmand nuclear fragmentation(Fig. 

2c).The sections of the testeswhich were stained 

with Masson’s trichrome appeared with a nearly 

normal distribution of the collagen fibers in the 

testicular capsule, the wall of the blood vessels 

and the basal lamina of the seminiferous 

tubules(Fig.3c).The sections of the testes 

stained with Periodic Acid Schiff’s (PAS) 

reactionshowed a nearly normal PAS reaction in 

the testicular capsule, the basal lamina of the 

seminiferous tubules and the seminiferous cells 

(Fig.4c). 

Electron microscopic examination of 

the testes ofatorvastatin and vitamin E treated 

group(Group SE) showed marked improvement 

of manycells in comparison to those of the 

group S. However, few interstitial cells of 

Leydig still had heterochromatic nuclei(Fig. 5c). 

The basal lamina and the basement membrane 

becamethin, regular with few depositions of 

collagen fibers(Figs.5c, 6c, 7c and 8c).Few 

spermatogoniaA still had mitochondria with 

destructed cristae (Fig.6c).Also few 

spermatogonia B still had small intracellular 

spaces (Fig. 7c). The Sertoli cells(figs 5c and 

8c)and the primary spermatocytes(fig. 9c) 

appeared nearly similar to those ofgroups Cand 

E (Figs. 8a and 9a).Few early and late 

spermatidsstill had few cytoplasmic vacuoles 

(Fig. 10c).Themajority of the late spermatids 

appeared more or less similar to those ofgroups 

C and E(Figs. 11a, 11c).The different pieces of 

the sperm tail appeared more or less similar to 

groups C and E. However few middle pieces 

still had ill-defined plasma lemma(Figs. 12a, 

12c). 

Morphometric study of the testes of 

group SE showed an insignificant difference in 

the meansof the epithelial height between 

groups SE, C1, C2, and E (P>0.001)(Table1 and 

graph 1). 
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(Fig.1a): Photomicrograph of transverse 

section of the testis of the control and vitamin E 

treated groups shows the testicular capsule 

which is formed of tunica albuginea(Ta) and 

tunica vasculosa(Tv). It also shows the 

seminiferous tubules (ST) which contain 

numerous spermatozoa (Z). The seminiferous 

tubules are separated by the interstitial tissues 

(IT).(H & E X 100)  
(Fig. 1b):Twophotomicrographs of 

transverse section of the testes of atorvastatin 

treated groupshows the tunica albuginea(Ta) 

and the tunica vasculosa (Tv) which contains 

severely congested and dilated blood vessels 

(BV). The interstitial tissues (IT) contain 

eosinophilic material (star). The basal lamina 

(BL) of the seminiferous tubules appear 

irregular and interrupted in certain areas.(H & E 

X 100) 
(Fig. 1c):Photomicrograph of transverse 

section of the testis of atorvastatin and vitamin 

E treated groupshows marked improved in the 

testicular architecture. The blood vessels (BV), 

the seminiferous tubules (ST) and the interstitial 

tissues (IT) have normal appearance.The 

lumena of seminiferous tubules contain 

numerous spermatozoa (Z).However, few 

interstitialeosinophilic material stillpresent 

(star).(H & E X 100) 
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(Fig. 2a):Photomicrograph of transverse 

section of the testis of the control and vitamin E 

treated groupsshowsinterstitial cells of 

Leydig(ICL) and blood vessels (BV). The 

seminiferous tubules have thin basal lamina 

(BL). The tubules have 7-8 rows of 

seminiferous cells; the spermatogonia A 

(SA),the spermatogonia B (SB),the Sertoli cells 

(Se),the primary spermatocytes (PS),the early 

(ES) and the late (LS) spermatids and 

spermatozoa (Z). (H & E X400) 

(Fig. 2b):Photomicrograph of transverse 

section of the testis of atorvastatin treatedgroup 

shows that the interstitial tissues(IT) 

containinterstitialeosinophilic material(star). 

Fewinterstitial cells of Leydig(ICL) have 

shrunken deeply stained basophilic nuclei (2 

arrows).Theseminiferous cells appear 

disorganized and couldn’t be recognized from 

each other. Some of them have vacuolated 

cytoplasm (V). The other cells have nuclear 

changes in the form of fading of nuclear 

basophilia (head arrow), shrunken deeply 

stained basophilic nuclei (→) and nuclear 

fragmentation (F). The spermatozoa appear few 

in number. (H & E X 400) 

(Fig. 2c):Twophotomicrographs of 

transverse section of the testis of atorvastatin 

and vitamin E treated group shows that few 

interstitial cells of Leydig(ICL) still have 

shrunken deeply stained nuclei (2 arrows). Few 

primary spermatocytes have fragmented nuclei 

(F), and vacuolated cytoplasm (V).The Sertoli 

cells (Se),the spermatogonia A (SA),the 

spermatognia B (SB), the primary 

spermatocytes (PS) and the early(ES) and the 

late (LS) spermatids and the blood vessel (BV) 

have normal appearance. (H &E X 400) 

 
(Fig.3a):Photomicrograph of transverse 

section of the testis of ofthe control and vitamin 

E treated groupsshows normal distribution of 

the collagen fibers in the tunica albuginea(Ta), 

the basal lamina (BL) of the seminiferous 

tubules and the walls of the blood vessels(BV). 

(Masson’s trichrome X 200) 
(Fig. 3b):Two photomicrographs of 

transverse section of the testis of atorvastatin 

treated group shows marked increase in the 

collagen fibers in the tunica albuginea(Ta), the 

walls of blood vessels (BV) and the basal 

lamina(BL) of the seminiferous 

tubules.(Masson’s trichrome X 200)    

(Fig. 3c): Photomicrograph of transverse 

section of the testis of atorvastatin and vitamin 

E treated group showsnormal distribution of the 

collagen fibers in the tunica albuginea(Ta), the 

wall of the blood vessels (BV)  and the basal 

lamina (BL) of the seminiferous 

tubules.(Masson's trichrome X 200) 
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(Fig.4a): Photomicrograph of transverse 

section of the testis of ofthe control and vitamin 

E treated groupsshows normal PAS reaction in 

thetunica albuginea(Ta),the basal lamina(BL) 

and the seminiferous cells.(PAS X 400) 

(Fig. 4b):Two photomicrographs of 

transverse section of the testis of atorvastatin 

treated group showsmild PAS reaction in the 

tunica albuginea(Ta), the basal 

lamina(BL)andthe seminiferous cells.(PAS X 

400) 

(Fig. 4c): Photomicrograph of transverse 

section of the testis of atorvastatin and vitamin 

E treated group shows normal PAS reaction in 

thetunica albuginea(Ta),the basal lamina(BL) 

andtheseminiferous cells.(PAS X 400) 

 
 (Fig. 5a): Electron micrograph of the 

testis of ofthe control and vitamin E treated 

groupsshows that the interstitial cell of 

Leydig(ICL) has characteristic long, tortuous 

microvilli projecting from its plasma 

membrane.Its nucleus appears euchromatic and 

has thin layer of heterochromatin along its 

nuclear envelop. Notice the presence of the 

basal lamina (BL), the spermatogonia B (SB) 

and the Sertoli cell (Se).   (X 5000) 

(Fig. 5b):Electron micrograph of the 

testis of atorvastatin treated group shows that 

the interstitial tissues contain numerous collagen 

fibers (C) and the nucleus of interstitial cell of 

Leydig(ICL) has large masses of 

heterochromatin. The basal lamina (BL) has 
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thick and irregular basement membrane (BM) 

and numerous collagen fibers (C) between the 

basement membrane, myoid(Mc) and fibroblast 

(Fc) cells. Notice that the Sertoli cell (Se),the 

primary spermatocytes (PS) and the 

spermatogonia A (SA) are slightly affected.   (X 

5000) 

(Fig. 5c): Electron micrograph of the 

testis of atorvastatin and vitamin E treated group 

shows that the interstitial cell of Leydig(ICL) 

still has heterochromatic nucleus. Notice that 

the basal lamina (BL), the Sertoli cell (Se) and 

thespermatogonia B (SB) have normal 

appearance. (X 5000) 

 
(Fig.6a):Electron micrograph of the testis 

of the control and vitamin E treated 

groupsshowsthe basal lamina (BL) which 

consists of thin and regular basement membrane 

(BM),myoid cell (Mc) and collagen fibers (C) 

in the gap between the basement membrane and 

myoid cell.The spermatogonia A (SA) has large 

oval euchromatic nucleus (N).Its cytoplasm 

contains large oval mitochondria (M).Notice the 

presence of part of the spermatogoniaB (SB) 

and the primary spermatocyte (PS).(X 10000) 

(Fig. 6b):Twoelectron micrographs of the 

testis of atorvastatin treated group showsthat the 

basement membrane (BM) of the basal lamina 

(BL) appears thick and irregular, the gaps 

between the basement membrane, the 

myoid(Mc) and fibroblast (Fc) cells contain 

numerous collagen fibers (C). The 

spermatogoniaA (SA) have normal 

euchromatic(N)and its cytoplasm contains 

mitochondria with destructed cristae (M). The 

spermatogonia B (SB)have nearly normal 

heterochromatic nucleus (N) andnumerous intra 

cytoplasmic vacuoles (V).  Notice the presence 

of parts of two adjacentSertoli cells (Se) which 

have normal euchromaticnucleus (N) andlarge 

intracytoplasmic vacuoles (V).   (X 10000) 

(Fig.6c): Electron micrograph of the 

testis of atorvastatin and vitamin E treated group 

shows thatthe basement membrane (BM) of the 

basal lamina (BL)becomes nearly regular and 

thin. Also the collagen fibers(C)nearly appear 

normal.The spermatogonia A (SA)has normal 

euchromatic nucleus (N) and its cytoplasm still 

contains few mitochondria with destructed 

cristae(M).Notice the presence of part of the 

primary spermatocyte (PS)which has normal 

mitochondria(M).(X 10000) 

 



Amany Mostafa Abo Ouf et al AAMJ ,VOL 13 , NO 4 , OCTOPER 2015 SUPPL-2 

 

109 | P a g e  

   

 
 (Fig. 7a): Electron micrograph of the 

testis of the control and vitamin E treated 

groupsshows that the spermatogonia B (SB) 

have large nearly rounded nuclei with 

characteristic large masses of heterochromatin 

which present mainly along the nuclear 

envelopes and have eccentric nucleolus (Nu). 

Their cytoplasmcontain small oval and rounded 

mitochondria (M) and free ribosomes (R).The 

basal lamina (BL) consists of basement 

membrane (BM),myoid cell (Mc) and 1-3 layers 

of fibroblast cells(Fc). The basement membrane 

is separated from the myoid cells by a gap 

containing collagen fibers (C).        (X 10000) 

(Fig. 7b):Twoelectron micrographs of the 

testis of atorvastatin treated group shows that 

thespermatogoniaB (SB) have large numerous 

intracytoplasmic vacuoles (V). The 

spermatogonia B and A (SA) have mitochondria 

with destructed cristae (M). The basal lamina 

(BL)hasirregular basement membrane (BM)and 

numerous collagen fibers (C) in the gap 

between the basement membrane and myoid 

cell(Mc)   (X 10000) 

(Fig.7c): Electron micrograph of the 

testis of atorvastatin and vitamin E treated group 

showsthat the spermatogonia B (SB) still have 

small intracytoplasmic vacuoles(V).The 

basement membrane (BM) of the basal lamina 

(BL) appears thin and nearly regular. Notice the 

presence of part of the primary spermatocyte 

(PS) which has normal appearance.(X 10000) 
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 (Fig. 8a): Electron micrograph of the testis of 

the control and vitamin E treated group shows 

that the Sertoli cell (Se) has characteristically 

elongated and indented euchromatic nucleus (N) 

with very thin layer of heterochromatin along 

the nuclear envelop and has rounded nucleolus 

(Nu). The cytoplasm contains small elongated 

mitochondria (M). Notice the presence of the 

basal lamia (BL) which consists of thin and 

regular basement membrane (BM),myoid cell 

(Mc) and collagen fibers (C) in the gap between 

the basement membrane and the myoid cell.(X 

10000)  

(Fig.8b):Two electron micrographs of the testis 

of atorvastatin treated group shows parts of 

theSertoli cells (Se) which have intra cytolasmic 

vacuoles (V),dilated rough endoplasmic 

reticulum (RE), mitochondria with destructed 

cristae (M) and numerous fat droplets (Fd). It 

also shows the basal lamina (BL) which has 

thickand irregular basement membrane (BM) 

and numerous collagen fibers (C) in the gap 

between the basement membrane, the 

myoid(Mc) and the fibroblast(Fc)cells.   (X 

10000) 

(Fig. 8c): Electron micrograph of the testis of 

atorvastatin and vitamin E treated group shows 

that the Sertoli cell (Se)has normal nucleus (N) 

and small elongated mitochondria (M). The 

spermatogonia B (SB)) have normal appearance.  

The basal lamina (BL) has thin and nearly 

regular basement membrane (BM) and few 

collagen fibers (C) (X10000) 

 
 (Fig. 9a):  Electron micrograph of the testis of 

the control and vitamin E treated group shows 

that the primary spermatocyte have large 

rounded nucleus (N) with scattered large masses 

of heterochromatin. It has a rim of cytoplasm 

which studded with small rounded mitochondria 

(M).  Notice the presence of head of 

sperms(HS).(X 10000) 

(Fig. 9b):Twoelectron micrographs of the testis 

of atorvastatin treated group shows that the 

cytoplasm of the primary spermatocytes(PS) 

contain numerous vacuoles (V), swollen 

mitochondria with destructed cristae (M) and 

dilated rough endoplasmic reticulum (RE).Also 

one primary spermatocytehas fading of nuclear 

chromatin (head arrow) and the other one has 

irregular and shrunken nucleus (N) with large 

masses of heterochromatin(→). (X 10000) 

(Fig. 9c):Electron micrograph of the testis of 

atorvastatin and vitamin E treated group shows 

that the primary spermatocyte (PS) has normal 

heterochromatic nucleus (N) with eccentric 

nucleolus(Nu) and its cytoplasm contains 

numeroussmallrounded mitochondria (M)with 

normal appearance. Notice the presence of part 

of spermatid (S) with its characteristic 

peripherally arranged mitochondriawith clear 

matrix(M).(X 10000) 



Amany Mostafa Abo Ouf et al AAMJ ,VOL 13 , NO 4 , OCTOPER 2015 SUPPL-2 

 

111 | P a g e  

   

 
(Fig. 10a): Electron micrograph of the testis of 

the control and vitamin E treated group shows 

that the early spermatids (ES) have nearly 

rounded euchromatic nuclei (N).  Its cytoplasm 

characterized by the presence of peripherally 

arranged small mitochondria with clear matrix 

(M). (X 10000) 

(Fig.10b):Two electron micrographs of the 

testis of atorvastatin treated group shows that 

the early spermatids (ES) have intra 

cytoplasmic vacuoles (V) and dilated rough 

endoplasmic reticulum (RE). One spermatid has 

irregular and shrunken nuclei with condensed 

masses of heterochromatin(N). The nucleusof 

the other one has normal appearance. Notice the 

presence of intercellular spaces (star).       (X 

10000) 

(Fig. 10c):Electron micrograph of the testis of 

atorvastatin and vitamin E treated group shows 

that the early (ES) and late spermatids (LS)still 

have few cytoplasmic vacuoles (V).Also their 

nuclei(N)appear normal.       (X 10000) 

 

 

 
(Fig. 11a):Electron micrograph of the testis of 

the control and vitamin E treated group shows 

that the late spermatids (LS) have euchromatic 

nuclei (N) which are covered by acrosomal 
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vesicles (AV). The cytoplasm characterized by 

presence of peripherally arranged small 

mitochondria with clear matrix(M).(X 10000) 

(Fig. 11b):Twoelectron micrographs of the 

testis of atorvastatin treated group shows that 

the late spermatids (LS) have vacuolated 

cytoplasm(V). One spermatid has nucleus with 

fading of its chromatin (head arrow). The other 

one hasnormal nucleus (N).    (X 10000) 

(Fig. 11c): Electron micrograph of the testis of 

atorvastatin and vitamin E treated group shows 

that the late spermatid (LS)has normal 

euchromatic nucleus(N) and its cytoplasm 

characterized by presence of peripherally 

arranged small mitochondria with clear matrix 

(M).(X 10000) 

 
(Fig. 12a):Electron micrograph of the testis of 

the control and vitamin E treated groups shows 

different parts of spermatozoa tail. The middle 

pieces (Mp) have central axonemes which are 

surrounded by nine coarse fibers. These fibers 

are surrounded by zone of lightly packed, 

elongated mitochondria (M) which surrounded 

externally by plasma lemma (PL). The principle 

piece (Pp) has central axoneme which is 

surrounded by nine coarse fibers. It has anterior 

and posterior columns and plasma lemma (PL). 

The end pieces (Ep) have central axonemes 

which are surrounded by nine fine longitudinal 

fibers and the plasma lemma(PL).              (X 

30000) 

(Fig. 12b):Two electron micrographs of the 

testis of atorvastatin treated group shows that 

the middle pieces (Mp) of spermatozoa tail have 

ill-defined plasma lemma and disorganized 

mitochondrial sheath (M). Also the principle 

piece (Pp) has ill-defined plasma lemma (PL). 

The end pieces (Ep) are ill-defined.    (X 30000) 

(Fig. 12c):Electron micrograph of the testis of 

atorvastatin and vitamin E treated group shows 

thatthe principle(Pp) and the end (Ep)pieces of 

the sperm tail have normal appearance. While 

the middle piece (Mp) still has ill-defined basal 

lamina (PL).       (X 30000) 

Table 1: It shows the means and standard deviation of the epithelial height of the 

seminiferous tubules. It shows one way ANOVA statistical analysis between Groups C (C1 and 

C2), E, S and SE. Post Hoc analysis using LSD test was applied to investigate the significance 

between the individual groups (P<0.001). 

 
Average measured distances One Way ANOVA 

Mean ± SD Range F P-value 

Group C1 186.59 ± 16.55 172.08 – 213.73 
301.411 <0.001 

Group C2 187.14 ± 15.05 174.08 – 211.93 

Group E 186.56 ± 13.25 158.74 – 204.34   

Group S 77.90 ± 6.07 70.62 – 84.66 
  

Group SE 183.19 ± 7.85 174.6 – 195.11 

Post Hoc analysis using LSD test 

Variables C1 vs C2 C1 vs E C1 vs S C1 vs SE C2 vs E C2 vs S C2 vs SE S vs E SE vs E S vs SE 

P-value 0.889 0.994 0.000 0.390 0.883 0.000 0.318 0.000 0.394 0.000 
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Group C1: Albino rat testes of control group1. 

Group C2: Albino rat testes of control group2 

Group E: Albino rat testes of vitamin E treated group.  

Group S: Albino rat testes of atorvastatin treated group.  

Group SE: Albino rat testes of atorvastatin and vitamin E treated group 

 

Graph (1):Bar chart representing the means of the epithelial height of the seminiferous tubules of 

the studied groups. 

DISCUSSION 

In the present work oral administration of 

atorvastatin for adult male albino rats for 4 

weeks (GroupS) lead to various deleterious 

changes in their testes.  

There was congestion and vasodilatation 

in the blood vessels of the testes andwide 

interstitial spaces with eosinophilic material 

indicating oedema. This finding is in line with 

Fraunfelder. (2004) who reported that ocular 

hemorrhage has been linked to statins use. Also, 

Amarenco et al. (2006) stated that 80mg of 

atorvastatin per day was associated with 

increased rates of haemorrhagic stroke in a large 

randomized controlled trial of patients with 

previous stroke or transient ischemic 

attack.Also,Dinoop et al. (2013) stated that 

atorvastatinfailed to provide a protection against 

vancomycin induced renal damage. Renal 

histopathology revealed tubular oedema and 

degeneration, glomerular congestion and 

nephritis.In addition,Parker et al. (2003) stated 

that statinshad vasorelaxation effect. Moreover, 

Liberopoulos and Mikhailidis. (2006) reported 

that headaches were the commonest side effects 

associated with the use of statins.The possible 

cause of the congestion and vasodilatation 

effects of atorvastatin can be explained 

byUndas et al. (2014) who reported that 

statinstherapy might affect several steps of the 

blood coagulation cascade, including down 

regulation of tissue factor expression, increased 

protein C activity and factor Va inactivation, 

and enhanced thrombomodulin expression. 

These effects were reduced thrombin generation 

and therefore, decreased fibrinogen cleavage 

and platelet activation.Also,Bax et al. (2003) 

stated that statinshad been shown to attenuate 

vasoconstriction by increasing endothelial nitric 

oxide (NO) activity. 

Masson's trichrome stain showedincrease 

in the collagen fibers deposition in the testicular 

capsule, the wall of the blood vessels and the 

basal lamina. Also, electron microscopic 

examination showed increase in the collagen 

fibers in the interstitial tissues and the basal 

lamina. These data indicating that atorvastatin 

has inflammatory and fibrotic effects. This 

finding is supported by Schaefer et al. (2004) 

who reported that the rats which received mild 

and high dose of cerivastatin (0.5 and 

1(mg/kg)/day had necrosis and inflammation in 

skeletal muscles.Also,Lancut et al. (2004) 

stated that atorvastatin administration in 

maximal dosage (80mg/kg) produced fibrinosis 

within the intercellular spaces of the muscles of 

albino rat under electron microscope 

examination.In addition, Westwood et al. 

(2005)reported that simvastatin at maximum 

tolerated dose of 80mg/kg/day 

inducedinflammatory cell infiltration in the 

skeletal muscles of the rat.The possible cause of 

inflammation and fibrosisthat induced by 

atorvastatin can be explained by Stevenes and 

Lowe. (2000)who stated that the degenerated 

musclefiberswhich induced by statins release 



AL-AZHAR ASSIUT MEDICAL JOURNAL AAMJ ,VOL 13 , NO 4 , OCTOPER 2015 SUPPL-2 

 

114 | P a g e  

  

different inflammatory mediators that lead to 

mononuclear cellular infiltration. Also, Pal et 

al. (2015) reported that administration of 

atorvastatin altered the pro oxidant-antioxidant 

status of the liver by reducing 

interacellularglutathionlevel, antioxidant 

enzymes activities and increasing intracellular 

lipid peroxidation. The lipid peroxidation 

induced oxidative damage to proteins and 

nucleic acids leading to increased collagen 

formation.On the other hand this finding is 

contrary toMizugushi et al. (2004) whostated 

that atorvastatin20 mg significantly decreased 

tissue transforming growth factor-beta, resulting 

in a decrease in renal tubular damage and 

interstitial fibrosis.Also,Barsante et al. (2005) 

said thatoral treatment with atorvastatin 1-10 

mg/kg from days 10 to 15 after arthritis 

induction ameliorated the histopathological 

findings of joints. This was mirrored by an 

effective blockade of neutrophil influx. In 

addition, Xue-mei et al. (2008) reported that 

simvastatin 5-20 mg/kg attenuated bleomycin-

induced pulmonary fibrosis, as indicated by 

decreased lung collagen accumulation. 

Moreover,Zhao et al. (2010) reported 

thatstatins had cardioprotective effects that were 

associated with their anti-fibrotic effects in 

mice.  

 Moreover, in the present work 

atorvastatin inducedvariable degrees of 

degeneration and necrosisin the 

seminiferouscells and interstitial cells of 

Leydig. The degeneration and necrosis were in 

the form of cytoplasmic vacuoles, dilated rough 

endoplasmic reticulum, swollen mitochondria 

with destructed cristae,  and nuclear changes in 

the form of karyolysis (fading of the basophilia 

of the nuclear chromatin, pyknosis (shrunken 

nuclei with presence of masses of 

heterochromatin more than normal) and  

karyorrhexis (nuclear fragmentation).  Also 

there were decrease in the epithelial height, the 

number of spermsand glycogen contents in the 

testis. These findings coincide with Nakahara 

et al. (1998) who said thatwhen simvastatin or 

pravastatin were administered to the rabbits 

revealed different pathological changes; muscle 

fiber necrosis and degeneration,autophagic 

vacuoles, mitochondrial swelling and disruption 

and hypercontraction of the myofibrils.Also, 

Zarabska et al. (2003) stated that the high dose 

of atorvastatin 2.8mg/24hours induced 

degenerative changes in many cells of 

thezonafasciculate of the suprarenal gland.In 

addition, Lancut et al. (2004) reported that six-

week administration of atorvastatin (80mg/kg) 

for albino rats produced invagination in the 

nuclear envelope and numerous cytoplasmic 

vacuoles.Maximal dosage of atorvastatin 

(800mg/kg) revealed numerous vacuoles in the 

perinuclear spaces, and between myofibrils and 

swelling of the mitochondria.Moreover, 

Westwood et al. (2005) stated thatsimvastatin 

at maximum tolerated dose of 80 mg/kg/day 

induced muscle necrosis in the rat.Also these 

findings are in line with Ozek et al. (2009) 

stated that simvastatin treatment induced a 

significant decrease in lipids, nucleic acid, 

protein and glycogen content. Also, Pons-

Rejraji et al. (2014)observed that a 5-month 

atorvastatin intake (10 mg/d) induced 

deleterious effects on testicular, prostatic and 

epididymal functions in human. It also 

decreased the total number of spermatozoa in 

ejaculate and sperm vitality and increased 

morphological abnormalities. 

 The possible causes of the previous 

deleterious effects of atorvastatin on the 

histological structure of the testes of the adult 

male albino rat(GroupS) can be explained 

byWestwood et al. (2005) and Otruba et al. 

(2011)who stated thatinhibition of 3-hydroxy-3-

methyl glutaryl coenzyme A pathway deprived 

the cell from important antioxidant molecules 

such as ubiquinone or coenzyme 

Q10.AlsoSirvent et al. (2008) stated that 

statinshad a direct effect on the respiratory chain 

of the mitochondria. It is proposed that 

mitochondrial impairment lead to a 

mitochondrial calcium leak. Both mitochondrial 

and calcium impairments may account for 

apoptosis process, oxidative stress, and muscle 

remodeling and degeneration.In 

addition,Carvalho et al. (2004)reported that 

statins inhibit the HMG-CoA reductase which 

result in low intracellular cholesterol levels. 

Low intracellular cholesterol levels modulate 

fluidity of cell membranes,that in turn altered 

the Na/K pump function  and lead to 

degeneration of the membranous organelles of 

muscle fibers. In addition,Parker et al. (2003) 

stated that statins inducedupregulation of 

endothelial nitric oxide synthase (e-NOS). 

However, changing the balance between 

localized NO and O(2-) fluxes could lead to 

oxidant stress and cellular injury through the 

formation of reactive secondary oxidants such 

as peroxynitrite and increasing the potential for 

damage to muscles and other 

tissues.Moreover,Das and Indira (2015) 

thought that thetesticular alterations observed in 
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atorvastatin treated rats might be due to reduced 

testosterone levels since testosterone is needed 

for the normal morphology of the testis. 

In the present work concomitant 

administration of atorvastatin and vitamin E 

(GroupSE) revealed that vitamin E ameliorated 

the deleterious effects of atorvastatin on the 

testes (GroupS).Where,most of the seminiferous 

tubules nearly retained their normal 

architecture. Also, morphometric study showed 

no significant difference in means of epithelial 

height between groups SE, C1, C2, and E (P > 

0.001). Moreover, the testicular capsule, the 

blood vessels and the collagen fibers became 

nearly similar to the groups C and E.This 

finding is in agreement with Momeni et al. 

(2012) who reported thatvitamin Eameliorated 

the adverse effects of sodium arsenite on 

epididymalsperm number and some 

morphometrical parameters of the adult rat 

testis. Also, Oyeyemi et al, (2015)stated that 

vitamin E improved the reduction in sperm 

characteristics, hormonelevels and testicular 

alterations observed in nicotine treated rats.The 

possible cause of protective effect of vitamin E 

on the testicular structure of atorvastatin treated 

rats was explained by Al-Damegh. (2012)who 

stated that Vitamin E had been shownto 

suppress lipid peroxidation in testicular 

microsomesand mitochondria and to reverse the 

detrimentaleffects of oxidative stress on 

testicular function. 

CONCLUSION 

It could be concluded that atorvastatin 

80mg/day induced various deleterious changes 

in the histological structure of the testes of adult 

male albino rat. The concomitant administration 

of vitamin E with atorvastatin alleviatedthe 

deleterious changes. 

RECOMMENDATIONS 

1-We found that vitamin E alleviated the 

deleterious effects of atorvastatin on the 

testes of the adult male albino rats so the 

vitamin E is a useful agent in the patients who 

are in need to use the maximum therapeutic 

dose of atorvastatin. 

2- We found that atorvastatin (80mg/day; the 

maximum therapeutic dose in human) 

induced fibrosis in the testes of adult male 

albino rat. This finding was in agreement 

with many authers who used the same or 

higher doses. On the other hand this finding 

was contrary to many authers  who used 

lower doses. So from this view, we 

recommend many researches about the 

fibrotic effect of atorvastatin by using 

different doses. 
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 العربى الملخص

 فٟ االسزبر١ٓ رٕبٚي.  اٌزبع١خ اٌمٍت أِشاض ِٓ ٠ؼبْٔٛ اٌز٠ٓ اٌّشظٝ ٌؼالط اٌذْ٘ٛ خفط فٝ األٚي ٘ٛاٌخػ أرٛسفبسزبر١ٓ:  اٌخٍف١خ

 ٘ـ ف١زب١ِٓ.  اٌعبسح اٌزفبػ١ٍخ األوسغ١ٓ إٔزبط ص٠بدح اٌٝ ٠ؤدٜ أرٛسفبسزبر١ٓ أْ ح١ش ا٠ٌّٕٛخ اٌح١ٛأبد اٌّؼٍّبد ِٓ ٠مًٍ ، اٌح١ٛأبد

 . اٌزأوسذٞ اإلعٙبد ِٓ اٌحذ فٟ ٘بِب دٚسا ٠ٍؼت

 اٌخص١ز١ٓ ػٍٝ (ٌالٔسبْ اٌمصٜٛ اٌؼالع١خ ،اٌغشػخ َِظ80)ٌألرٛسفبسزبر١ٓ  سٍج١خ اصبس ٚعٛد ِٓ اٌزحمك ٘ٛ اٌجحش ٘زا ِٓ اٌٙذف اْ

 اٌج١عبء اٌفئشاْ روٛس ِٓ فأسا خّسْٛ اٌؼًّ ٘زا فٝ اسزخذَ . ٘ـ ٌف١زب١ِٓ اٌّّىٓ اٌٛلبئٟ ٚاألصش اٌجبٌغ١ٓ اٌج١عبء اٌفئشاْ سٌزوٛ

 اٌّغّٛػخ( ساٌّمػ اٌّبء ِٓ  0,72ًِٔصفُٙ   اػطبء ٚرُ( C اٌّغّٛػخ) اٌعبثطخ اٌّغّٛػخ ؛ ِغّٛػبد 4 إٌٝ ٚلسّذ اٌجبٌغ١ٓ

 )اٌّغّٛػخ) اٌّؼبٌغخ ٘ـ ف١زب١ِٓ ِٚغّٛػخ C2) اٌعبثطخ اٌّغّٛػخ) اٌزسح  ص٠ذ ِٓ 0,09ًِ األخش إٌصف أػطٝ C1ٚ)  اٌعبثطخ

 ٚرُ )اٌّغّٛػخ) اٌّؼبٌغخ  األرٛسفبسزبر١ٓ ِغّٛػخ ٚ E  ف١زب١ِٓ ِٓ ِغُ 18ػٍٝ  ِحز٠ٛب اٌزسح ص٠ذ ِٓ ًِ 0,09اػطبئُٙ  ٚرُ

 ٚرُ (SEاٌّغّٛػخ)اٌّؼبٌغخ  E ٚف١زب١ِٓ األرٛسفبسزبر١ٓ ِغّٛػخٚ ِغُ 1,44ػٍٝ  ِحز٠ٛب اٌّمطش اٌّبء ِٓ 0,72ًِاػطبئُٙ 

 4ٌّذح  اٌّؼذح أٔجٛة ثٛاسطخ ثبٌفُ ٚاحذح ١ِٛ٠خ وغشػخ اٌؼالعبد إػطبء رُ.  ٘ـ ٚف١زب١ِٓ األرٛسفبسزبر١ٓ ِغّٛػخ عشػخ ٔفس اػطبئُٙ

 االٌىزشٚٔٝ ٚاٌّغٙش ، اٌّغٙشاٌعٛئٟ ثٛاسطخ ٌٍذساسخ إػذاد٘ب ٚرُ ، اٌشاثغ األسجٛع ٔٙب٠خ فٟ اٌخص١ز١ٓ اسزخشاط رُ.  أسبث١غ

 ِخزٍفخ سٍج١خ آصبسا أحذس األرٛسفبسزبر١ٓ أْ االٌىزشٚٔٝ ٚاٌّغٙش ، اٌعٛئٟ اٌّغٙش ثٛاسطخ اٌذساسخ أظٙشد . اٌّٛسفِٛزش٠خ ٚاٌذساسخ

 اٌذ٠ِٛخ األٚػ١خ فٟ ٚرٛسغ احزمبْ شىً فٟ ا٢صبس ٘زٖ ٚوبٔذ.  اٌجبٌغ١ٓ اٌج١عبء ٌزوٛساٌفئشاْ ٌٍخص١ز١ٓ إٌس١غٟ ا١ٌٙىً ػٍٝ

 ٚٔخش أحطبغ ِٓ ِزفبٚرخ دسعبد ٕ٘بن وبٔذ رٌه إٌٝ ٚثبإلظبفخ. اٌىٛالع١ٓ  أ١ٌبف فٟ ص٠بدح ٕ٘بن وبٔذ وّب.  اٌخالٌٟ ٚاسرشبػ

 اإلٔذٚثالص١ِخ اٌشجىخ ،رٛسغ اٌس١زٛثالصَ فٝ فغٛاد شىً ػٍٝ ٚإٌخش االٔحطبغ وبْ. ١ٌذ٠غ ٔٛع  ِٓ اٌخال١ٌخ ٚاٌخال٠ب ا٠ٌّٕٛخ اٌخال٠ب

 إٌٛاح ،ٚرغٍع إٌٜٛٚ ٌٍىشِٚبر١ٓ االصسق اٌٍْٛ رالشٝ ِضً إٌٛاح فٝ  رغ١شاد ،ٚٚعٛد اٌىش٠سز١ب ٚرذ١ِش ا١ٌّزٛوٛٔذس٠ب ،ٚأزفبخ اٌخشٕخ

.  اٌغ١ٍىٛع١ٓ ِٚحز٠ٛبد ا٠ٌّٕٛخ اٌح١ٛأبد ػذد فٟ أخفبض ٕ٘بن وبْ أ٠عب.  ٌٍزفزذ اٌّغٍظخ إٌٜٛ خعؼذ ٚف١ٗ إٌٛاح رّضق ٚأخ١شا

 ِمبسٔخ S ٌٍّغّٛػٗ ا٠ٌّٕٛٗ اٌخال٠ب السرفبع اٌحسبث١ٗ اٌّزٛسطبد ث١ٓ ِؼٕٛٞ فشق ٚعٛد ػٓ اٌّٛسفِٛزش٠خ اٌذساسخ أظٙشد

 اٌؼذ٠ذ رخف١ف إٌٝ ٠ؤدٜ اٌجحش ٘زا فٟ E ف١زب١ِٓ إػطبء اْ ٚرج0,001ٓ١ِٓ  ألً ِؼ٠ٕٛٗ دسعخ ػٕذSE، C1،  C2 ٚ E ثبٌّغّٛػبد

 ٚأ٠عب، االٌىزشٚٔٝ ٚاٌّغٙش اٌعٛئٟ اٌّغٙش ثٛاسطخ اٌذساسبد ِٓ رٌه اصجذ ح١ش اٌخص١ز١ٓ ػٍٝ ٌألرٛسفبسزبر١ٓ اٌسٍج١خ ا٢صبس ِٓ

 ٚ  SE، C1،C2 ٌٍّغّٛػبد ا٠ٌّٕٛٗ اٌخال٠ب السرفبع اٌحسبث١ٗ اٌّزٛسطبد ث١ٓ ِؼٕٛٞ فشق ٚعٛد ػذَ اٌّٛسفِٛزش٠خ اٌذساسخ أظٙشد

E 0,001ِٓ  أوضش ِؼ٠ٕٛٗ دسعخ ػٕذ 

 


