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Abstract 
The study was aimed to evaluate the protective effect of the combination of multivitamins 

AD3E against the testicular injury induced by using of ketoconazole in male mice. Eighteen 

adults male albino mice (Musmuscullus) weighing about 25 gm and aged 60 days were 

utilized in this study. Animals were kept in same environmental conditions, and divided into 

three equal groups. Control group has been given olive oil (0.2 ml) orally by gastric gavage 

tube, and at the same time given normal saline (0.125 ml) injected intra peritoneally once 

daily for 10 successive days and consider as placebo. T1 group treated with ketoconazole 

100mg/kg BW administered orally plus intra-peritoneal injection of (Vitol-140
®
) a 

combination of vitamins AD3E in a dose of 400,000 IU/kg  BW vitamin A, 200,000 IU/kg 

BW vitamin D3, and 100mg/kg BW of vitamin E once daily for 10 successive days. T2 group 

were treated with ketoconazole alone in a dose of 100mg/kg BW given orally for 10 

successive days. After 10 days animals were sacrificed, orchiectomy was performed, and the 

testis was processed for histopathological examinations with light microscope after staining 

with (H&E) stain. Calculation of spermatogonia, primary and secondary cells were counted 

for 20 seminiferous tubules in treated and control groups. In T2 group there was massive 

destruction of the testicular tissue characterized by abnormal splintered architecture of the 

tissue. The cellular mass and density of the tubules were suppressed accompanied by a 

suppression of spermatogenesis process within the seminiferous tubules, with vacuolation of 

spermatogonia and presence of multinucleated spermatid giant cells. Also there was few 

number of Leydig cells between the seminiferous tubules in compared with control group. 

While in T1 group there was complete spermatogenesis within the seminiferous tubules. 

There were normal spermatogonia, primary and secondary spermatocytes and spermatid. Also 

there were a high numbers of Leydig cells between the seminiferous tubules, and the fields 

resemble that of control group. The number of primary and secondary spermatogonia was 

registered a significant difference between control and the treatment groups in all studied 

parameter (spermatogonia, the primary and the secondary cells). The mean number of 

spermatogonia in control group was significantly higher than (T2) group while no significant 

differences between control and the (T1) group. The mean number of primary and secondary 

spermatocyte show significant difference between control and (T2) groups. also there was a 

significant difference between (T1) and (T2) groups.  

In conclusion the ketoconazole caused severe damage to the testicular tissue in mice which 

can be reversed by administration of multivitamins AD3E. 

Key words: Protective effect, vitamins AD3E, testicular damage, mice, ketoconazole. 
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 الخلاصة

ضذ إصبثخ اٌخص١خ إٌبجّخ ِٓ اعزخذاَ   (AD3E)اٌٛلبئٟ ٌّض٠ج ِٓ اٌف١زب١ِٕبدرٙذف اٌذساعخ إٌٝ رم١١ُ اٌزأث١ش  

 ِٓ اٌفئشاْ اٌزوٛس اٌجبٌغخ ِٓ ٔٛع أٌج١ٕٛ )ِٛط 18اٌى١زٛوٛٔبصٚي فٟ روٛس اٌفئشاْ. ٚاعزخذِذ فٟ ٘زٖ اٌذساعخ 

 اٌظشٚف رحذ ٔفظاٌح١ٛأبد  ٠ِٛب. ٚضؼذ 60جشاَ ٚاٌزٞ رزشاٚح أػّبس٘ب حٛاٌٟ  25ِٛعىٌٛٛط( ٚصٔٙب حٛاٌٟ 

 ًِ( ػٓ طش٠ك اٌفُ 0.2اٌض٠زْٛ ) ص٠ذ أػط١ذ ٚلذ اٌغ١طشح ِجّٛػخِزغب٠ٚخ.  ِجّٛػبد ثلاس إٌٝ اٌج١ئ١خ. ٚلغّذ

 )داخً اٌخٍجٟ ًِ( ثٛاعطخ اٌحمٓ 0.125اٌفغٍجٟ ) اٌٍّحٟ اٌّحٍٛيأػط١ذ ٚفٟ ٔفظ اٌٛلذ  ، اٌّؼذح ثبعزخذاَ أٔجٛة

ٚاػط١ذ  T1ِجّٛػخ اٌّؼبٌجخ ِجّٛػخ اٌغ١طشح اٌّّٛ٘خ. ٚاػزجشد ِززب١ٌخ أ٠بَ 10ٌّذح  ١ِٛ٠ب ٚاحذح اٌجش٠زٟٛٔ( ِشح

 ( Vitol-140ٛ٘ٚ®)اٌحمٓ اٌخٍجٟ ٌؼمبس إٌٝ ػٓ طش٠ك اٌفُ ثبلإضبفخ اٌجغُ ِٓ ٚصْ ُ/وغُغٍِ 100اٌى١زٛوٛٔبصٚي  ػمبس

ِٓ  ُد١ٌٚخ/وغ ٚحذح200,000 ٌف١زب١ِٓ )أ( ٚ اٌجغُ ٚصْ ُد١ٌٚخ/وغ ٚحذح 400,000ٚثجشػخ  AD3Eاٌف١زب١ِٕبد ِٓ ِض٠ج

ِززب١ٌخ. ٚثؼذ  أ٠بَ 10ٌّذح  ١ِٛ٠ب ٚاحذح ( ِشح٘ف١زب١ِٓ ) ِٓ اٌجغُ ِٓ ٚصْ ُ/وغُغٍِ 100ٚ  (،۳دٌف١زب١ِٓ ) اٌجغُ ٚصْ

 إٌغ١ج١خ ٌغشض اجشاء اٌفحٛصبد اٌخص١خ ِؼبٌجخ ٚرّذ اٌخصٝ ، ػ١ٍّخ اصاٌخ ٚإجشاء ، ثبٌح١ٛأبد اٌزضح١خ رُ أ٠بَ 10

 ٚاٌثب٠ٛٔخ الأ١ٌٚخ ا٠ٛع١ٓ. ٚجشٜ حغبة اٌخلا٠ب اٌٌّٛذح ٌٍٕطف ا١ٌّٙبرٛوغ١ٍٓ صجغٙب ثصجغخ ثؼذ اٌضٛئٟ اٌّجٙش ثبعزخذاَ

 وبٔذ رؼبٟٔ T2ِٓ  ِجّٛػخ اٌّؼبٌجخ اْ ٔج١ت ِٕٛٞ ٌىً ِٓ ِجّٛػخ اٌغ١طشح ِٚجب١ِغ اٌّؼبٌجخ. اظٙشد إٌزبئج 20فٟ 

داخً الأٔبث١ت  اٌخ٠ٍٛخ ٌٕغ١ج اٌخص١خ. ٚلٍخ وثبفخ اٌىزٍخ اٌشىً إٌٙذعٟثزغ١١ش  ر١ّض اٌخص١خ لأٔغجخ إٌطبق ٚاعغ رذ١ِش

 اٌخلا٠ب ٚٚجٛد رفجٟ اٌخلا٠ب اٌٌّٛذح ٌٍٕطف ِغ ، إٌج١جبد ا٠ٌّٕٛخ داخً ا٠ٌّٕٛخ اٌح١ٛأبد ثمٍخ رى٠ٛٓ ِصحٛثخ ا٠ٌّٕٛخ

 ِجّٛػخ ِغ ِمبسٔخ إٌج١جبد ا٠ٌّٕٛخ( ث١ٓ )اٌخلا٠ب Leydig ِٓ خلا٠ب ١ٌذن ل١ًٍ ػذد ٕ٘بن وبْ اٌؼّلالخ. وّب اٌٌّٛذح ٌٍٕطف

 إٌج١جبد ا٠ٌّٕٛخ. ٚوبٔذ داخً وبْ ٕ٘بن ػ١ٍّخ ر١ٌٛذ إٌطف ٚجذد وبٍِخ(T1) فٟ ِجّٛػخ اٌّؼبٌجخ  اٌغ١طشح . ث١ّٕب

ِغ ٚجٛد اػذاد وج١شح ِٓ خلا٠ب ١ٌذن ِب ث١ٓ إٌج١جبد  طج١ؼ١خ ٚثب٠ٛٔخ ا١ٌٚخ ٚخلا٠ب ، خلا٠ب ٌِٛذح ٌٍٕطف طج١ؼ١خ ٕ٘بن

عجٍذ اػذاد اٌخلا٠ب اٌٌّٛذح ٌٍٕطف الا١ٌٚخ ٚاٌثب٠ٛٔخ فشٚلبد ِؼ٠ٕٛخ ػب١ٌخ ث١ٓ  ا٠ٌّٕٛخ ٚوبْ اٌّمطغ ِشبثٗ ٌٍٕغ١ج اٌطج١ؼٟ.

ٌٍٕطف فٟ ِجّٛػخ اٌغ١طشح اػٍٝ ِؼ٠ٕٛب ِٓ  ِجّٛػخ اٌغ١طشح ِٚجب١ِغ اٌّؼبٌجخ. ٚوبْ ِؼذي اػذاد اٌخلا٠ب اٌٌّٛذح

(. ث١ّٕب ٠ٛجذ فشق ِؼٕٛٞ ث١ٓ T1فشق ِؼٕٛٞ ث١ٓ ِجّٛػخ اٌغ١طشح ٚاٌّجّٛػخ ) ذلا ٠ٛج( ث١ّٕب T2ِجّٛػخ اٌّؼبٌجخ )

(  فٟ ػذد اٌخلا٠ب الا١ٌٚخ ٚاٌثب٠ٛٔخ وّب ٠ٛجذ فشق ث١ٓ ِجّٛػزٟ اٌّؼبٌجخ. ٔغزٕزج ِٓ T2ِجّٛػخ اٌغ١طشح ٚاٌّجّٛػخ )

  . AD3Eِجّٛػخ اٌف١زب١ِٕبد رٌه اْ اٌى١زٛوبٔٛصٚي لذ عجت رحط١ُ شذ٠ذ ٌٕغ١ج اٌخص١خ ٚاٌزٞ ٠ّىٓ ػىغٗ ثبعزخذاَ 

 .، كيتوكونبزول ، فئرانالضرر الخصوي (، ه،۳أ،د) الفيتبمينبت   ، التأثير الوقبئً: المفتبحيةالكلمبت 

  

Introduction 
Azole antifungals are broadly divided into 

imidazoles and triazoles. Both of them are 

structurally related compounds, have similar 

mechanism of action and antifungal 

spectrum. Azoles impair ergosterol synthesis 

by inhibiting 14α-demethylase enzyme. 

Ketoconazole (KET) is a prototype drug 

among azoles used topically for treatment 

dermatophytosis and use orally for treatment 

of oral, esophageal and vulvovaginal 

candidiasis (1). It is an antifungal drug that is 

a member of imidazole drug family (2). 

Ketoconazole is also used as an anticancer 

agent in the treatment of advanced prostate 

cancer. It has been shown to induce a dose-

dependent decrease in serum testosterone 

levels in human being and in rats. The N-

deacetyl KET is the major metabolite which 

undergoes further metabolism by the flavin-

containing mono-oxygenase to form a 

potentially toxic reactive metabolite. It is 

reported also that KET inhibits C17-20 lyase 

which blocks the conversion of 17α-

hydroxyprogesterone to andostenedione. It is 

found to decrease serum testosterone levels 

with no significant increase in serum 

luteinizing hormone (LH) levels, and make 

suppresses negative feedback mechanisms in 

the pituitary by suppressing regulatory 

changes in LH and follicle stimulating 

hormone (FSH) secretion. Oligospermia and 

azoospermia have been reported at the 

therapeutic doses of KET. Ketoconazole was 

seen to make reduction in both testicular and 

epididymal weights as well as with depletion 

in the quality of epididymal sperm (sperm 

count and motility). It was induced testicular 

toxicity which further confirmed by 

histological alteration in the testis (3). 

Vitamin A (retinol) is required for 

maintenance of adult mammalian 

spermatogenesis in adult rodents, vitamin A 

withdrawal is followed by a loss of 

differentiated germ cells within the 

seminiferous epithelium and disrupted 

spermatogenesis that can be restored by 

vitamin A replacement. The process of 

spermatogenesis is influenced by both 

intrinsic and extrinsic factors, including 

vitamin A (retinol).Vitamin A is required for 

the maintenance of mammalian 

spermatogenesis, and most germ cells are lost 
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in vitamin A deficient (VAD) adult rodents. 

Vitamin A deficiency results in spermato-

genic arrest at the stage of undifferentiated 

spermatogonia and preleptotene spermato-

cytes in rats or types A spermatogonia in 

mice, and retinol replacement results in the 

complete recovery of spermatogenesis (4). 

Vitamin A is critical for normal and 

continual sperm production, is clearly 

involved in type A spermatogonia prolifera-

tion, allows their differentiation into B 

spermatogonia and plays a major role for the 

entry into the meiotic process (5).Vitamin E 

(VE), a well-known antioxidant, plays an 

important role in scavenging free oxygen 

radicals and stabilizing the cell membranes. 

A number of studies have shown that VE 

pretreatment significantly protects testes 

against oxidative damage (6). Alpha (α)-

tocopherol (vitamin E) is one of eight forms 

of vitamin E. Vitamin E when administered 

before torsion of the spermatic cord in rats, 

provided significant protection against acute 

testicular injury (7). It has been recognized 

since the 1940s that vitamin E (α -

tocopherol) is a powerful lipophilic 

antioxidant that is absolutely vital for the 

maintenance of mammalian spermatogenesis. 

It is present in particularly high amounts in 

Sertoli cells and spermatocytes and to a 

lesser extent round spermatids (8). The D 

vitamins are a group of sterols that have a 

hormone-like function. The active molecule, 

1,25-dihydroxycholecalciferol (1,25-diOH-

D3), binds to intracellular receptor proteins. 

The 1,25-diOH-D3–receptorcomplex inter-

acts with DNA in the nucleus of target cells 

in a manner similar to that of vitamin A, and 

either selectively stimulates gene expression 

or specifically represses gene transcription. 

The most prominent actions of 1,25-diOH-

D3 are to regulate the plasma levels of 

calcium and phosphorus (9). Vitamin D is a 

steroid prohormone yielding the active 

hormone calcitriol, which regulates calcium 

and phosphate metabolism; deficiency leads 

to rickets and osteomalacia. It has a role in 

controlling cell differentiation and insulin 

secretion (10). 

 

Materials and methods 
Materials 

Materials were used in this study 

included: 1.Ketoconazole tablets 200mg 

(Kenazole
®
, pharma international, Jordan). 

2.Combination of vitamins which are vitamin 

A 80,000 IU (retinol palmitate), vitamin 

D340,000 IU (cholecalciferol) and vitamin E 

20 mg (alpha-tocopherol acetate) per 1ml 

(Vitol-140
®
 oily solution (Interchemie, 

Holland)). 3.Olive oil 4.Mortar and pestle 

5.Sensitive balance 6.Beaker 7.Gastric 

gavage tube 8.Syringes 9.Stirrer. 

Experimental animals  
Eighteen adults male laboratory albino 

mice (Musmuscullus) weighing about 25 gm 

and aged 60 days were utilized in this study. 

Animals were kept in animal house of 

Pharmacy College, University of Kufa, under 

the same environmental conditions; same day 

and night intervals, same foods 

supplementation and water were given ad 

libitum. 

Preparation of doses 

Ketoconazole 

Ketoconazole tablet weighing 300mg 

(containing a 200 of ketoconazole as active 

ingredient) were grinded manually by using 

ceramic mortar and pestle to convert the 

tablet to fine powder state. The calculated 

doses from the ketoconazole powder were 

suspended in 20 ml of olive oil, and 0.2 ml of 

the suspension (containing 2.5mg of 

ketoconazole) were administered for each 

animal orally once daily by gastric gavage 

tube. 

Vitamins AD3E 

Vitol-140
®
 (Interchemie, Holland), which 

contain vitamins A, D3, and E in oily solution 

for parenteral injection were purchased from 

veterinary clinic. One ml of Vitol-140 

contains 20mg of Vit. E, 80000 IU of Vit. A, 

and 40000 IU of Vit. D. Each animal were 

given 0.125 ml of Vitol-140 IP daily (once a 

day) for 10 days. 

Experimental design 
Animals were divided randomly into three 

groups (Two treated groups T1&T2, and 

control group): Each group consists of 6 

animals. 

Control group  

Has been given olive oil (0.2 ml) orally by 

gastric gavage tube, and at the same time 

given normal saline (0.125 ml) injected 
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intraperitoneally once daily for 10 successive 

days and consider as placebo. 

Group (T1) 

Treated with Ketoconazole 100mg/kg BW 

administered orally by gastric gavage tube 

plus intra-peritoneal injection of (Vitol-140
®
) 

a combination of vitamins which are vitamin 

A (retinol palmitate) in a dose of 400,000 

IU/kg BW, vitamin D3 (cholecalciferol) in a 

dose of 200,000 IU/kg BW, and vitamin E 

(alpha-tocopherol acetate) in a dose of 

100mg/kg BW once daily for 10 successive 

days. 

Group (T2) 
Treated with Ketoconazole alone in a dose 

of 100mg/kg body weight. The drug was 

administered orally by gastric gavage tube 

once daily for 10 successive days at the same 

time. 

Histopathological examinations 

After completion of 10 days of treatment 

which are the course of treatment. The 

animals were sacrificed after anesthesia with 

chloroform, orchiectomy was performed, and 

the testis was processed for histopathological 

examinations. The tissues were processed 

and paraffin blocks were prepared as per 

standard protocols. Five-micron-thick 

sections were obtained and stained with 

Haematoxyline and Eosin (H&E) stain for 

light microscope examination. 

Calculation of spermatogonia, primary 

and secondary cells 

Microscopical cross sections of the testis 

were examined using light microscope and 

the number of spermatogonia, primary and 

secondary cells were counted for 20 

seminiferous tubules in treated and control 

groups. 

 

 Statistical analysis  

Results data were analyzed using analysis 

of variance ANOVA by using SPSS 

program.

 

 

Results 
Histopathological Study 

In testis cross section fields of 

ketoconazole treated group (T2) there was a 

massive destruction of the testicular tissue 

confirmed by abnormal splintered 

architecture of the tissue, separation between 

the seminiferous tubules and presence of 

spaces between cells. The cellular mass and 

density of the tubules were suppressed 

accompanied by a suppression of spermato-

genesis process within the seminiferous 

tubules also was seen, with vacuolation of 

spermatogonia and presence of multi-

nucleated spermatid giant cells. Also there 

was few number of Leydig cells between the 

seminiferous tubules. Congestion of the 

blood vessels in the testicular tissues were 

seen also (Fig. 1), in compared with control 

group (Fig. 2). While in ketoconazole and 

multivitamin treated group (T1) there was 

complete spermato-genesis within the 

seminiferous tubules. There were normal 

spermatogonia, primary and secondary 

spermatocytes and spermatid. Also there 

were a high numbers of Leydig cells between 

the seminiferous tubules, and the fields 

resemble that of control group (Fig. 3 and 4). 

 

Numerical Study 

After counting the number of 

spermatogonia, the number of primary and 

secondary cells in 20 seminiferous tubules, 

found a significant differences (p<0.05) 

between the control group and the treatment 

groups in all studied parameter (spermato-

gonia, the primary and the secondary cells) 

(Fig. 5, 6, and 7). Result in fig. (5) showed 

significant (p<0.05) difference in the mean 

number of spermatogonia in control 

compared with ketoconazole treated group 

while the result also showed no significant 

differences between control and the vitamin 

treated group (T1) compared with 

ketoconazole treated group (T2). The result 

in fig. (6)  showed significant differences 

(p<0.05) in the mean number of primary 

spermatocyte between the control group and 

treated groups. The result also showed 

significant differences (p<0.05) between (T1) 

and (T2) group. Result in fig. (7) showed 

significant differences (p<0.05) in the mean 

number of secondary spermatocyte between 

the control group and (T2) group. The result 

showed (p<0.05) significant differences 

between (T1) and (T2) groups. 
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Fig. (1): Cross section of male mouse testis treated with ketoconazole drug show 

destruction of the architecture of testicular tissue, suppression of the spermatogenesis 

within the seminiferous tubules (H&E stain X10). 

 

 
Fig.(2): Cross section of male mouse testis of control group (treated with olive oil only) 

sees the normal spermatogenesis process and spermatogonia (H&E stain X40). 
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Fig. (3): Cross section of male mouse testis treated with ketoconazole and multivitamins 

show the normal architecture of testicular tissue,  (H&E stain X10). 

 

 

 
Fig. (4): Cross section of male mouse testis treated with ketoconazole and multivitamins 

show the seminiferous tubule with normal spermatogonea, primary and secondary 

spermatocytes and normal spermatids (H&E stain X40). 
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Fig. (5): The mean number of spermato-

gonia of male mouse, in three groups: 

Control (given olive oil), T1 (given 

Ketoconazole + Multivitamins), T2 (given 

Ketoconazole) (n=6). 

Fig. (6): The mean number of primary 

spermatocyte of male mouse, in three 

groups: Control (given olive oil), T1 (given 

Ketoconazole + Multivitamins), T2 (given 

Ketoconazole) (n=6). 

 

 

 
 

Fig. (7): The mean number of secondary 

spermatocyte of male mouse, in three 

groups: Control (given olive oil), T1(given 

Ketoconazole + Multivitamins), T2 (given 

Ketoconazole) (n=6). 
 

Discussion 
The main functions of the testis are 

synthesis of sex hormones and production of 

spermatozoa. Steroidogenesis is performed 

by Leydig cells of the interstitium, whereas 

spermatogenesis occurs inside the 

seminiferous tubules. Ketoconazole, a broad-

spectrum antifungal imidazole agent, 

interferes with cytochrome P-450 enzyme 

systems in several organs (testis, ovary, 

adrenal gland, kidney, liver). It inhibits 

cholesterol synthesis by a dose-dependent. 

The steroidogenesis is inhibited by its action 

on the C17-20 lyase, the cholesterol side-

chain cleavage enzyme and the 17 alpha-

hydroxylase. In gonads it inhibits aromatase 

and inhibits adrenocortical steroid 

biosynthesis. This anti-androgenic effect may 

be useful in the management of metastatic 

prostate carcinoma and in testotoxicosis. Its 

anticortisolic effect may be useful in most 

Cushing's syndromes, where drug control of 

hypercortisolism is suitable for patients 

undergoing surgery, as well as those in 

whom more definitive treatment is delayed. 

Its usefulness as inhibitor of vitamin D or 

mineralocorticoids is need more 

investigations (11), since it found an 

synergistic activity between ketoconazole 

and vitamin D for treatment of prostate 

cancer (12). Ketoconazole shows very good 

efficacy in tinea versicolor. With respect to 

systemic treatment of severe and widespread 

tinea versicolor. Previously the drug of first 

choice, ketoconazole should no longer be 

used systemically. In 2013, the FDA issued a 

warning with respect to the administration of 

oral ketoconazole (marketed as Nizoral
®
). 

Oral ketoconazole is therefore not to be used 

as first-line therapy in any fungal infection. 

The rationale behind this is potential adverse 

effects affecting the adrenal glands and 

potentially fatal liver damage. There is also a 

risk of cardiac arrhythmias due to 

interactions with drugs such as dofetilide, 

quinidine, pimozide, and cisapride (13). Our 

study showed that the treatment of male 

mouse with ketoconazole (KET) alone in a 



AL-Qadisiya Journal of Vet. Med. Sci.             Vol. 15                       No. 1                        2016 

130 
 

dose of 100mg/kg body weight orally (once a 

day) for 10 successive days (T1), had a toxic 

effect on the testes. This result is in 

agreement with many documented studies 

established the presence of adverse effects of 

KET on the male reproductive system in both 

humans and animals. Significantly, KET is 

reported to decrease the weight of male 

reproductive organs, especially the testes, 

reduction of epididymis and accessory sex 

organ weights, and to reduce epididymal 

sperm concentration and serum testosterone 

levels, spermatid retention in the 

seminiferous tubules, decrease of 

testosterone and increases of estradiol, 

luteinizing hormone (LH) and follicular 

stimulating hormone (FSH) (14, 15). As it 

appear from the present results, there is a 

significant decrease in spermatogonia and 

primary and secondary spermatocyte ;many 

studies are indicated the effect of 

ketoconazole in the testes (16). Showed that 

administrating of ketoconazole caused 

testicular damage and decrease in 

testosterone level. A single oral dose of 400 

mg ketoconazole, administered orally to 5 

young men induced a drop in serum and 

saliva testosterone into the range of 

hypogonadism (17), meanwhile this may 

related to the ability of ketoconazole to 

reduce steroidogenesis. (18) showed that 

ketoconazole is rather more effective as an 

inhibitor of steroidogenesis in vitro in 

testicular cells.  While, (3) has also reported 

damage to rat testis induced by KET 

intraperitoneal (i.p.) injection (i.e., atrophy of 

seminiferous tubules, degeneration of Sertoli 

and germ cells, and sloughing of germ cells). 

Results of (T2) group when multivitamin are 

given further to the KET indicate the 

beneficial effect of the vitamins (E, D3 and 

A) in reducing the harmful effect of KET on 

the testis of male mouse. The anti-oxidant 

vitamin E plays an important role in the 

endogenous defense mechanism, since its 

deficiency is responsible for increased tissue 

injury caused by oxidative stress 

(19).Vitamin E is protect the rat testis from 

testicular damage caused by intraperitoneal 

aluminum sulfate administration (20), 

cadmium given orally or intra-peritonealy 

(21, 22), cypermethrin intoxication in mice 

after 14 days (23), also it has protective 

effect against oxidative damage caused by 

formaldehyde (6), stabilizing the free radicals 

produced during cryptorchidism, and 

reducing morphological testicular alterations 

(24). Vitamin E is a potential antioxidative 

agent, and as it is fat-soluble, it is found in 

biological membranes (16, 22). ἀ-Tocopherol 

is a powerful antioxidant that prevents 

oxidation of polyunsaturated fats found in 

membranes and stabilizes peroxyl radicals 

(24). It inhibits the production of reactive 

oxygen species so that it effectively prevents 

germ-cell damage and destruction resulting 

from this oxidation process. This protective 

effect of vitamin E could be the result of 

direct free radical scavenger properties. It 

could also react with membrane phospholipid 

bilayers to break the chain reaction initiated 

by ROS. The improvement of the activities 

of antioxidant systems might be one of the 

results of the free radical scavenging effect of 

vitamin E (6). Vitamin A playing a 

fundamental role in different processes in the 

body such as vision and the growth and 

differentiation of numerous types of cell. It 

has long been recognized to be essential for 

spermatogenesis and for maturation of 

spermatozoa in the epididymis. Vitamin A 

(retinol) and its derivative (retinoic acid) (the 

active form of vitamin A), are clearly 

involved in the regulation of testicular 

functions in rodents. An excess of vitamin A 

leads to testicular lesions and spermato-

genetic disorders, and a deficiency induces 

early cessation of spermatogenesis and 

adversely affects testosterone secretion. 

Retinoid also appear to be necessary for the 

proliferation and differentiation of a sperma-

togonia, and for spermiogenesis. In addition, 

vitamin A deficiency leads to atrophy of the 

accessory sex organs after decreased 

testosterone production. Retinoid appear to 

exert an action on the three main testicular 

types of cell (Sertoli, germinal and Leydig 

cells), as they act on the signaling pathways 

and Sertoli cell metabolism, and modify 

numerous factors secreted in Sertoli cells. 

Deficiency of it has resulted into two actions; 

the direct degeneration and abnormalities of 

germ cells; and the breakdown and disruption 

of inter-Sertoli cell tight junctions which also 
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lead to the degeneration of these 

spermatogenic cells (5, 25, 26). Although the 

many adverse symptoms of vitamin A 

deficiency (VAD) in animals can be reversed 

by supplementing the diet with all-trans-

retinoic acid (ATRA), the animals are still 

blind and the males remain sterile. The gene 

ablation studies indicate that ATRA, not 

retinol, is the active retinoid functioning in 

normal spermato-genesis. However, dietary 

retinol is clearly required, probably because 

the supplemented ATRA cannot efficiently 

cross the Sertoli cell barrier, which is formed 

from specialized junctions in the Sertoli cells 

and results in sequestering the meiotic and 

post-meiotic cells from the circulation (27). 

Earlier it was thought that vitamin A in a 

form of (retinol) exerts action in the testis but 

the (retinoic acid) not did, that mean 

injection of physiological doses of retinol, 

and not of retinoic acid, does restore the 

normal spermatogenesis in vitamin A-

deficient rats. Recently showed that 

spermatogenesis can be re-initiated by 

supplementation of retinoic acid, injected 

repeatedly at very high doses, indicating that 

the blood–testis barrier inhibits the passage 

of retinoic acid circulating towards the germ 

cells, and that the Sertoli cells synthesize 

retinoic acid from circulating retinol. This 

contention is supported by the fact that the 

passage of radioactive retinoic acid into the 

testis is inhibited compared with the passage 

of retinoic acid into other tissues (25). 

Retinoic acid found initiating meiosis (28). 

Sertoli cells are the main site of retinoic acid 

synthesis. Thus, the enzymes allowing retinol 

oxidation into retinoic acid (alcoholdehydro-

genase and retinal dehydrogenase) are 

essentially located in the Sertoli cells. These 

cells may then distribute the retinoic acid to 

their neighbors, notably to germ cells. 

Furthermore, production of retinol acid by 

Sertoli cells increases during testicular 

development. Sertoli cells are also the main 

site of retinol storage (25). Vitamin D has 

been well-known for its function in 

maintaining calcium and phosphorus 

homeostasis and promoting bone 

mineralization. There is some evidence that 

in addition to sex steroid hormones, the 

classic regulators of human reproduction, 

vitamin D also modulates reproductive 

processes in women and men. The two main 

forms of vitamin D are: vitamin D3 or 

cholecalciferol, which is formed in the skin 

after exposure to sunlight or ultraviolet light, 

and ergocalciferol or vitamin D2 which is 

obtained by irradiation of plants or plant 

materials or foods. The differences are 

situated in the side chain. Vitamin D3 is 

about 4 times as potent as vitamin D2. 

Vitamin D3 is synthesized in the skin during 

summer months or it is obtained from 

nutritional sources, especially fatty fish such 

as herring and mackerel. Limitations are age, 

a pigmented skin, sunscreen use and 

clothing. Vitamin D3 or cholecalciferol is 

hydroxylated in the liver into 25-

hydroxyvitamin D3 (25(OH)D) and subseq-

uently in the kidney into 1,25-dihydroxy-

vitamin D3 (1,25(OH)2D). This is the active 

metabolite, which stimulates the calcium 

absorption from the gut. When 1, 25 (OH)2D 

is sufficiently available 24, 25, dihydroxy-

vitamin D (24,25(OH)2D) is formed in the 

kidney, which is further catabolized. The 

vitamin D metabolites are bound in the 

circulation to vitamin D binding protein 

which has a high affinity to 25(OH)D, 24,25, 

(OH)2D and 1,25(OH)2D and has a high 

homology to albumin. The active metabolite 

1, 25 (OH)2D enters the cell and binds to the 

vitamin D receptor. This complex forms a 

heterodimer with the retinoid receptor and 

binds to a vitamin D responsive element on a 

responsive gene, such as that of osteocalcin, 

calcium binding protein or 24-hydroxylase. 

This is followed by transcription and 

translation and proteins are formed such as 

the calcium binding protein or osteocalcin. 

The classic effect of 1, 25 (OH)2D on active 

calcium transport occurs in the intestinal cell. 

Calcium enters the cell through membrane 

proteins. In the intestinal cell, 1,25, (OH)2D 

binds to the vitamin D receptor and the 

calcium binding protein is synthesized and 

this regulates the active transport through the 

cell. The calcium is transported to the 

extracellular fluid by an ATP dependent 

mechanism (29). From animal and human 

studies, it is evident that vitamin D (VD) is 

important for optimal male reproductive 

function. Some of the VD effects are 
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presumably mediated locally by the presence 

of vitamin D receptors (VDR) and the VD 

metabolizing enzymes in adult male germ 

cells, Leydig cells, and male reproductive 

tract, while other actions may be influenced 

by the systemic effects of VD serum levels. 

The low expression of VDR and VD 

metabolizing enzymes in spermatozoa from 

infertile men compared with normal men 

supports a role for the local VD metabolism 

and may have functional consequences. Most 

of the VD effects in the testes appear to be 

mediated through estrogen biosynthesis, but 

other candidate genes involved in calcium 

homeostasis, endocrine function, and cell 

cycle control may be involved. An 

association between serum 25-OHD3 and 

testosterone production remains to be proven. 

Moreover, both local VD metabolism and 

serum levels of 25-OHD3 may have a direct 

effect on sperm motility in both animal and 

humans even after considering the indirect 

effect mediated by calcium homeostasis. The 

effects on sperm motility may be mediated 

mainly in epididymis rather than the testes 

(30). Vitamin D signaling has a positive 

effect on semen quality, increases estrogen 

responsiveness and differentiates germ cell 

tumors. Interestingly, functional animal 

models show that vitamin D is important for 

estrogen signaling and sperm motility, while 

cross-sectional studies support the positive 

association between serum 25-hydroxy-

vitamin D level and sperm motility in both 

fertile and infertile men (31). The vitamin D 

receptor (VDR) and vitamin D metabolizing 

enzymes are found in reproductive tissues of 

women and men. Vdr knockout mice have 

significant gonadal insufficiency, decreased 

sperm count and motility, and histological 

abnormalities of testis, ovary and uterus. In 

men, vitamin D is positively associated with 

semen quality and androgen status. 

Moreover, vitamin D treatment might 

increase testosterone levels. In vitamin D-

deficient male rats, it has been shown that 

although capable of reproducing, animals 

have a 45% reduction in successful mattings 

as well as a decreased overall fertility rate 

that is reduced by 73% when compared with 

controls. The testes of vitamin D-deficient 

rats showed incomplete spermatogenesis and 

degenerative changes. The replacement of 

calcium alone in vitamin D-depleted animals 

was enough to restore fertility in male rats 

(32). 
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