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Abstract  

Background: The causal relationship between Vitamin D  
(VD) and gonadal function is still under-investigated especially  
the impact of VD repletion on the testicular structure and  
function. The sunlight exposure as a natural source of VD  
and VD supplementation are the fundamental remedies for  
VD repletion during deficiency conditions.  

Aim of Study:  To compare the efficacy of VD medications  
versus sunlight exposure on the testicular functions and  
histology in adult rats.  

Material and Methods:  Sixty weaned male albino rats  
(103.12± 11.67g) were fed either a synthetic balanced formula  
with normal VD level (group A, n=30), or fed a customized  
synthetic diet with traces of VD (group B, n=30) for 6 weeks.  
Rats in both groups were further subdivided into three sub-
groups (n=10 each): Oil-treated control (subgroup A-I and B-
I), VD3  treated (subgroup A-II and B-II) which were given  
a dose of 75µg of VD3/rat every other day via a feeding tube,  
and the sun-exposed (subgroup A-III and B-III) which were  
exposed daily to the direct sunlight from 9am to 1pm. Plasma  
25-hydroxyvitamin D (25OHVD) and testosterone (T) were  
measured by ELISA kits. After euthanasia, the testes were  
isolated, and the number of spermatids per each gram of  
testicular tissue and Daily Sperm Production (DSP) were  
calculated. Furthermore, testicular sections were stained and  
examined under a light microscope.  

Results:  VD deficient rats showed a marked reduction of  
T when compared with normal control (p<0.001), positive  
correlation with plasma 25OHVD ( r=0.739, p<0.05) and  
histologically, there were a reduction in the Leydig cell mass  
and degenerative changes in all levels of the spermatogenesis.  
Repletion of VD by the supplement (subgroup B-II) showed  
a better increment of the plasma T than in sun-exposed rats.  
Sunlight produced a T-stimulatory effect without a concomitant  
rise of the 25OHVD but the Ca level was normalized in  
subgroup B-III (vs. A-I, p>0.05). The spermatid count per g  
of testis and DSP were significantly improved in both sub-
groups (B-II and B-III) when compared with deficient controls  
(p<0.05), with no difference between both modalities of VD  
repletion. Microscopically, a marked improvement of germinal  

epithelium and all stages of spermatogenesis, together with  
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an increase in Leydig cell counts were detected in subgroup  
B-II rather than in subgroup B-III.  

Conclusions: VD supplementation could improve plasma  
T levels and structure of the testes better than sunlight exposure.  
Sunlight exposure improved T level by a non-VD-dependant  
mechanism, most probably by normalization of the Ca level.  

Future research should investigate the underlying mechanisms.  

Key Words:  Testicular function – Testosterone – Vitamin D  
– Sun exposure.  

Introduction  

VITAMIN D  (VD) has a well-known effect on  
calcium and phosphate homeostasis [1] , but the  
physiological contributions of this fat-soluble  
vitamin include many other processes e.g. immune  
system modulation [2] , cardiovascular function  
regulation [3] , and control of many inflammatory  
reactions [4] . As the VD is a fat-soluble vitamin,  
it mediates its effect through an intracellular recep-
tor in approximately 30 different tissues [5] . The  
presence of VD receptors in testicular tissues  
ensures that VD has a role in the male reproductive  
functions [6] . VD receptor-knockout mice presented  
with hypogonadism, low sperm count and motility,  
and microscopic abnormalities of testicular tissues  
[7] . These findings are intensified with the results  
of both human and animal studies which proved  
that a low plasma level of VD was associated with  
a higher risk of hypogonadism [8] . Sood et al., [9]  
reported that the effect of VD supplementation on  
the testicular function based on sperm count and  
Leydig cell mass was dose-dependent. However,  
the effect of VD repletion on testosterone (T) levels  
especially in regard to the mechanisms, the adverse  
effects and the outcomes in cases with hypogonad-
ism is still under investigation [10] .  

Vitamin D presents in many sources especially  
dairy products and fatty fishes in addition to its  

315  

http://www.medicaljournalofcairouniversity.net
mailto:dr.abulmeaty@gmail.com
mailto:dr.abulmeaty@gmail.com
mailto:dr.abulmeaty@gmail.com


316 VD Repletion by Medication Versus Sunlight-Exposure on the Testicular Functions  

endogenous biosynthesis in the skin with the ex-
posure to Ultraviolet-B rays (UVB) from sunlight  
[11] . About ninety percent of VD requirements  
should be synthesized in the skin after exposure  
to UVB making a basis of the description of VD  
as a sunshine vitamin [12] . The active form of VD  
metabolite 1,25 dihydroxycholecalciferol (1,25- 
OH2VD) is not an exclusive renal product but it  
is released from other organs such as prostate,  

colon, skin, and osteoblasts to act by autocrine or  
paracrine mechanisms for regulating many cellular  

functions such as cell growth [13] . Strict sun pro-
tection and indoor lifestyle cause VD deficiency  
in some risk groups leading to susceptibility to  

many non-skeletal diseases such as autoimmune  
diseases, hypertension, cardiovascular disease and  

cancer [14] . Repletion of VD stores with sunlight  
exposure and its effects on testicular function is  
still under-investigated. In light of the above data,  

the aim of this study is to investigate the efficacy  

of VD supplementation versus sunlight exposure  
on the testicular function and structure in a VD  

deficient rat model.  

Material and Methods  

Animals:  A total of sixty males, locally available  

albino rats (91-115g), from the Animal House in  

the Faculty of Pharmacy, Zagazig University were  

used. The animals were kept for 1 week for habit-
uation in clean standard cages in the Animal House  

in the Faculty of Medicine of Zagazig University  

in the temperature range of 22 ±2ºC and the normal  
light/dark cycle. The care and use of rats were in  
according to the guidelines of the Institute of  

Laboratory Animal Resources, 1996 [15] . The ex-
perimental protocol was done between August and  
December 2017 after approved by the Institutional  

Review Board (IRB) and the Ethics Committee of  
the Faculty of Medicine, Zagazig University.  

Groups: Animals were randomly subdivided into:  

-  Group A (n=30):  Rats were fed a synthetic  
balanced formula (formed in the Nutrition and  

Food Science Department, Faculty of Home Eco-
nomics, Helwan University) with protein 18.1%,  
fat  7.1%,  carbohydrate 59.3%, Calcium 5.1 g/kg,  
and the VD (VD 3=1000IU/kg) for 6 weeks. These  
rats were further subdivided into three equal sub-
groups:  
• Subgroup A-I:  As a vehicle-treated VD-sufficient  

control, where the rats were given 0.66ml of  

canola oil via a feeding tube every other day for  

2 weeks.  

• Subgroup A-II:  Which was given a dose 75µg/rat  
(0.66ml) of Vitamin D3  (Vi-De 3, Novartis Egypt)  

[16]  plus 0.66ml of canola oil via a feeding tube  
every other day for 2 weeks.  

• Subgroup A-III:  Which was exposed to the direct  
sunlight for 4 hours starting from 9:00 to 13:00,  

6 days per week for 2 weeks in September 2017.  

No forms of sun-screening/protection were ap-
plied during the sun exposure [17] .  

-  Group B (n= 30):  Was fed a customized syn-
thetic VD-deficient diet (formed in the Nutrition  

and Food Science Department, Faculty of Home  

Economics, Helwan University) with protein  
18.1%, fat 7.1%, carbohydrate 59.3%, Calcium  

5.1g/kg, and Vitamin D (VD) 0-50IU/kg [18] , for  
6 weeks then further subdivided into three equal  

subgroups:  
• Subgroup B-I: Which served as a vehicle-treated  

VD deficient control.  

• Subgroup B-II:  VD-treated subgroup which was  
given the same dose (75µg/rat) from the same  
product used in subgroup A-II, by the same fre-
quency, duration, and method.  

• Subgroup B-III: The sun-exposed subgroup which  
was exposed daily to the sun in the same manner  

and same period as the subgroup A-III.  

Blood and tissue sampling:  After overnight  
fasting, the rats were anesthetized with 35mg/kg  

of sodium pentobarbital [19]  to obtain a blood  
sample via cardiac puncture. In addition, the right  

testis was isolated according to the procedures  

described by Idris [20]  for counting the daily sperm  
production and the left testis excision for his-
topathological examination. The right testis was  

immediately frozen in plain tubes, while the left  

testis was reserved in formalin 10% solution.  

Biochemical analysis:  Plasma 25-hydroxy Vi-
tamin D (25OHVD) and T were measured as fol-
low:  
1- Plasma 25OHVD by using rat ELISA kits [21]  

catalog no MBS288530 (Mybiosource USA),  
according to the protocol described by the man-
ufacturer.  

2- Total plasma T by using rat ELISA kits [22]  
catalog no MBS282195 (Mybiosource USA),  
according to the method described by the man-
ufacturer protocol.  

3- Total calcium (Ca) level by using a colorimetric  

assay kit [21]  catalog no CA7941 (Randox UK)  
for Hitachi 717 device (Hitachi, Japan).  

Daily sperm production:  To get the total number  
of spermatids per testis, a frozen right testis was  

warmed at 25ºC and tunicae albuginea were opened  
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then the parenchyma was weighed and homoge-
nized for 0.5min in 5ml of a normal saline which  

included 0.5% Triton X-100 (Sigma-Aldrich). After  

5-fold dilution, 20µl of the sample was placed into  
a hemocytometer slide (Neubauer, China) and the  

spermatids were counted under a microscope at  

X400 magnification against the squares of RBCs.  
The resulting number was divided by the weight  
of the testis, to determine the number of spermatids  

per each gram (g) of the testis. The Daily Sperm  
Production (DSP) was calculated by dividing the  
total count of spermatids by 6.1 (the number of  
days these spermatids were present in the seminif-
erous epithelium) [23]  the total spermatids count  
was obtained by multiplying the count of right  
testis by two to compensate for the left one which  

was used for the histopathological examination  

[24] .  

Histological examination:  The dissected left  
testis was kept in a 10% formalin solution for  

fixation. The tissue was washed, then dehydrated  
through ascending grades of alcohol, cleared in  

xylene and embedded in paraffin blocks. Sections  
4-5µm thickness was cut and stained with hema-
toxylin and eosin then was examined under the  
light microscope at 200X magnification. The mi-
croscopic description is done for all samples and  
they are graded according to the following criteria  
as mild, moderate and severe hypospermatogenesis  

[25] :  
- Mild:  Low number of germ cells in less than 30%  

of the seminiferous tubules.  

- Moderate: Low number of germ cells in 30% to  
60% of the seminiferous tubules.  

- Severe:  Low number of germ cells in more than  

60% of the seminiferous tubules.  

Statistical analysis:  
The data were presented as the mean ±  SD.  

Statistical significance. An ANOVA with a post  
hoc test (LSD) was used to analyze the differences  

in multiple comparisons among subgroups. Pear-
son's correlation coefficient was done to test the  

association between plasma 25OHVD and all stud-
ied parameters in all subgroups. p-values <0.05  
were considered to be significant. For the statistical  

analyses, SPSS Version 23 for Windows (SPSS  
Inc. Chicago, IL, USA) was used.  

Results  

Effect of VD deficiency on plasma T level and  

structure of the testis:  
After feeding the rats the synthetic diets for 6  

weeks, the body weights were changed from 103.12  

± 11.67g to 185.67 ± 12.19g with no significant  
differences among different subgroups. The VD-
deficient control rats showed a marked reduction  

of plasma T, Ca levels, spermatid count and the  

DSP in comparison to VD-sufficient control (p  
<0.001) (Table 1). Histology showed a remarkable  
reduction in the Leydig cell mass and degenerative  

changes in the germinal epithelium in which a  
moderate decrease in population of the sperma-
togenic germ cells with poor spermatogenesis order  

was apparent Fig. (1). Additionally, plasma  
25OHVD showed a significant positive correlation  

with T level, spermatid count and the DSP ( r=0.739,  
0.824, 0.816, respectively, p<0.05) (Table 2).  

Effect of VD repletion on the studied parameters:  

In comparison to subgroup B-I, VD–supple-
mented/deficient subgroup (B-II) showed marked  

increase in plasma T level much more than that in  

subgroup B-III (7.08±0.97ng/ml, and 2.64±  0.85ng/  
ml respectively versus 0.80 ±0.20ng/ml). In other  
words, T level in subgroup B-III was nearly re-
turned back to normal level (none-significant vs.  
subgroup A-I), while in subgroup B-II it became  
more than double that of the normal control. Inter-
estingly, sun exposure failed to raise the plasma  
25OHVD level, but the Ca level get normalized.  

The pharmacological dose of VD normalized  
25OHVD as well as Ca levels. The spermatid count  
per gram of testis and daily sperm production were  

significantly improved when compared with defi-
cient controls (subgroup B-I) (Table 1). No differ-
ence was existed between both modalities of VD  

repletion (subgroup B-III vs subgroup B-II, p>0.05)  
regarding the daily sperm production, while the  

mean of spermatid count was significantly lower  
in sun-exposed rats. Regarding VD-sufficient rats,  

VD supplementation significantly increased plasma  

T level (A-II vs. A-I, p<0.05) without a concomitant  
significant rise in plasma 25OHVD. Furthermore,  

the sun exposure failed to give any significant rise  
in the levels of all measured parameters.  

The correlation study showed a significant  
positive correlation between 25OHVD and T level  

in subgroups A-I, B-I, and B-II (Table 2). Like T-
level, the pharmacological repletion of VD showed  
a significant positive correlation of 25OHVD with  

spermatid count and the daily sperm production.  

This association did not exist in VD-sufficient rats  

which were supplemented with VD. In the other  

hand, the sun exposure for VD-deficient rats  
showed a significant positive correlation between  

25OHVD and spermatid count as well as daily  
sperm production, this was not the case in VD-
sufficient subgroup (subgroup A-III).  
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After VD repletion, microscopic examination of  
the selected regions of interest showed marked  
improvement of the germinal epithelium and all  
stages of spermatogenesis. It improved from moder-
ate to mild hypospermatogenesis, together with an  
increase in Leydig cell count in subgroup B-II rather  

than in subgroup B-III Fig. (2). The VD supplemen-
tation or sun-exposure in rats with normal VD (sub-
group A-II and A-III) produced similar changes in  
comparison with the sufficient control especially as  

regarding the number of germ cells along with lumen  
filled with mature spermatids Fig. (3).  

(A) (B) 
 

Fig. (1): Testicular sections from Vitamin D sufficient control (group A-I) (A) and Vitamin  
D deficient control (group B-I) rats (B) after 6 weeks of VD deficient diet.  

Fig. (2): Testicular sections from Vitamin D treated (group B-II) (A) and sun-exposed  
(group B-III) rats (B) after 2 weeks of VD repletion.  

(A) (B)  

Fig. (3): Testicular sections from Vitamin D supplemented/ sufficient (group A-II) (A),  

and sun-exposed/ sufficient (group A-III) rats (B) after 2 weeks of intervention.  
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Table (1): Statistical analysis of plasma T, 25(OH)-VD, spermatid count and daily sperm production in the studied subgroups.  

Studied  
parameters  

Group A  Group B  

Subgroup A-I  
(N=10)  

Subgroup A-II  
(N=10)  

Subgroup A-III  
(N=10)  

Subgroup B-I  
(N=10)  

Subgroup B-II  
(N=10)  

Subgroup B-III  
(N=10)  

• Testosterone  3.11±0.72  4.39±0.85  3.58±0.87  0.80±0.20  7.08±0.97  2.64±0.85  
(ng/ml)  p<0.05 a  p>0.05 a  p<0.001 a 

 p<0.001 a 
 p>0.05a  

p>0.05 c  p<0.001 b 
 p<0.00 1 b,d  

• 25(OH)-VD  33.50±5.03  39.06±6.45  34.23±6.35  15.88±5.77  32.31 ±4.81  14.19±2.72  
(ng/ml)  p>0.05 a 

 p>0.05 a 
 p<0.001 a 

 p>0.05 a  p<0.001 a 
 

p>0.05 c  p<0.00 1 b 
 p>0.05b 

 

p<0.001 d 
 

• Calcium  10.12± 1.46  11.03± 1.60  11.51 ±2.14  5.10±0.86  7.91 ± 1.09  9.62±0.87  
(mg/dl)  p>0.05 a 

 
p>0.05 a 

 p<0.001 a 
 p<0.05 a 

 p>0.05a 
 

p>0.05 c  p<0.05b 
 p<0.001 b 

 

p<0.05d  

• Spermatid  74.41±2.56  75.60±3.69  76.40±4.09  50.81±6.95  75.61 ±4.55  60.45±5.04  
count (X10

5
/g  p>0.05 a 

 
p>0.05 a  p<0.001 a 

 p>0.05 a  p>0.05a 
 

of testis)  p>0.05 c  p<0.00 1 b 
 p<0.001 b 

 

p<0.05d  

• Daily sperm  11.83±2.04  11.43±2.62  12.59±2.72  8.36± 1.12  12.00± 1.73  11.48±2.32  
production  p>0.05 a 

 
p>0.05 a 

 p<0.05a  p>0.05 a 
 p>0.05a 

 

(X 10
5
)  p>0.05 c  p<0.05b 

 p<0.05b 
 

p>0.05d  

a:p-value versus the sufficient control (subgroup A-I). c :  p-value versus the pharmacological VD-treated/sufficient (subgroup A-II).  

b: p-value versus the vitamin D-deficient control (subgroup B-I).  d : p-value versus the pharmacological VD-treated/deficient (subgroup B-II).  

Table (2): The correlation between 25OHVD and the testicular parameters.  

Groups  

Studied  
parameters  

Group A  Group B  

Subgroup  
A-I  

(N=10)  

Subgroup  
A-II  

(N=10)  

Subgroup  
A-III  

(N=10)  

Subgroup  
B-I  

(N=10)  

Subgroup  
B-II  

(N=10)  

Subgroup  
B-III  

(N=10)  

• Testosterone  
(ng/ml):  
r  0.847  0.610  0.453  0.739  0.799  0.713  
p-value  p<0.05  p>0.05  p>0.05  p<0.05  p<0.05  p>0.05  

• Spermatid  
count (X10

5
/g  

of testis):  
r  0.587  0.547  0.183  0.824  0.833  0.830  
p-value  p>0.05  p>0.05  p>0.05  p<0.05  p<0.05  p<0.05  

• Daily sperm  
production  
(X10

5
):  

r  0.817  0.665  0.571  0.816  0.792  0.912  
p-value  p<0.05  p>0.05  p>0.05  p<0.05  p<0.05  p<0.05  

Discussion  

Vitamin D is a fat-soluble vitamin which plays  
an essential role not only as regarding the metab-
olism but also in different body systems especially  
cardiovascular, nervous and immune system [26] .  
The effect of VD on the integrity of the reproductive  
process especially in males since the discovery of  

VD receptors in testis is an attractive point for  

investigations. Blomberg Jensen et al., [6] showed  
that the deficiency of VD is associated with reduced  
serum level of T with the subsequent negative  
influence of spermatogenesis and sperm count.  

These results coincide with the results of our study  

which showed a significant reduction of T level in  
VD deficient subgroup in comparison to the treated  
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subgroup which was associated with histological  
changes in the form of a remarkable reduction in  
the Leydig cell mass and degenerative changes in  

the germinal epithelium.  

The normal physiological process of dermal  
synthesis of Vitamin D necessitates variable dura-
tions of sun exposure depending upon daytime,  
altitude, season, cloud cover, pollution, the degree  

of skin pigmentation and clothes [27] . To overcome  
the potential deficiency, VD supplementation is  
used worldwide as a prophylactic and therapeutic  

agent especially by risk groups as children, pregnant  

and elderly [28] . The comparison between the effect  

of sun exposure and VD supplementation is an  

interesting area of research. Chel et al., [29]  claimed  
that UVB is as effective as vitamin D supplemen-
tation in geriatric patients, while Wicherts and  

colleagues [30]  reported that VD supplementation  
is more effective than sun exposure in treatment  

of VD deficiency in immigrants, moreover  
Hajhashemi et al.,  [31]  showed that VD supplemen-
tation is superior to UVB exposure in pregnant  

women with VD deficiency. The result of the  
present study showed also a significant difference  

in the plasma 25OHVD, as an indicator for VD  
level, between VD-supplemented subgroup in com-
parison to the sun-exposed subgroup of VD-
deficient rats. Whereby the plasma level of  

25OHVD in VD-supplemented-subgroup showed  
no significant difference with the other subgroups  

which was fed with an adequate amount of VD  

(VD3=1000IU/kg). In contrast, the plasma level  

of 25OHVD in the sun-exposed and VD-deficient  
rats (subgroup B-III) was markedly low with no  

significant difference with the subgroup B-I. It is  
well known that adequate sun exposure is a man-
datory factor for the production of sufficient amount  

of VD but the sun exposure alone doesn't guarantee  

a normal plasma level of cholecalciferol, because  

the skin hair (in rats) or clothes (in human) and  

other environmental conditions play also a critical  
role [30] .  

The previous research work demonstrated a  
positive association between plasma level of  
25OHVD and T level, where VD-supplementations  

succeeded to raise both total and free T level in a  

group of healthy overweight men undergoing a  
weight reduction program [32]  or through a cross-
sectional study investigated and identified the  

positive association between T level and plasma  

level of 25OHVD in patients with prostate cancer  
[33]  and in a cross-sectional study analyzed and  
proved the positive correlation between plasma  

level of 25OHVD and T level in Korean men [34] .  
All these reports are in accordance with the result  

of the present study. The result of our study showed  

a significant increase in T level in all subgroups  
in comparison to the subgroup B-I (VD-deficient  

control). The rise in plasma level of T by the  

subgroup B-II (VD-supplemented subgroup) was  
8 folds higher than subgroup B-I. The marked  
elevation of T level by the pharmacological form  

of VD in the subgroup B-II and A-II could be  
explained by Hofer et al., [35]  who reported that  
the primary human testicular cells which were  

treated with 1, 25(OH) 2  VD3  showed a marked  
increase in T production and enhancement in the  
expression of mRNA of enzymes involved in T  
production and its precursors. Moreover, Hussain  

et al., [36]  returned the T-stimulatory effect of VD  

to; a) maintenance of the levels of Luteinizing  

Hormone (LH), and Follicle Stimulating Hormone  

(FSH), b) up-regulating superoxide dismutase,  
glutathione peroxidase, and the antioxidant pool,  

and c) down-regulating malondialdehyde, inducible  
nitric oxide synthase species and nitric oxide.  

Interestingly, although the plasma level of  

25OHVD in the subgroup B-III was insignificant  
in comparison to the subgroup B-I, the plasma  

level of T was 3 folded higher. Moreover, this T-
stimulatory effect of UVB was existed in Vitamin  

D sufficient rats (subgroup A-III) but in an insig-
nificant manner. The direct ability of UVB to  

modulate sex steroids in a fish model was studied  

by Mitchell et al., [37]  they found that a single  
exposure to a sublethal dose of the UVB signifi-
cantly decreased all free sex steroids, while in-
creased 11-ketotestosterone in addition to enhance-
ment of androgen receptor (ARa ) expression in  
the skin. This direct action could do a permissive  
effect on the stimulatory effect of Vitamin D on T  
secretion. This could put a basis for the seasonal  

variation in T level with the summer-associated  

higher level of androgens  [38] . On the other hand,  
Koukouna et al., [39]  reported that light exposure  
succeeded to raise the serum level of T in a group  

of patients suffering from hypoactive sexual disor-
ders. The researcher claimed that light exposure  

leads to pineal body inhibition which is responsible  

for melatonin production. Melatonin itself would  

induce prolactin secretion which inhibits T produc-
tion. However, the suggested mechanism of T-
stimulatory effect of sunlight in the concomitant  

low 25OHVD level relay on normalization of the  
Ca level which might be induced by a direct effect  

of the UVB. The sunlight could affect the perme-
ability of cell membranes with enhanced availability  

of calcium ions [40] . Lerchbaum et al., [10]  reported  
that the repletion of calcium alone in Vitamin D-
deficient rats was capable of restoring the fertility.  
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These findings might explain our results regarding  

the elevation of T level in subgroup B-III and  

intensify the assumption of non-VD possible mech-
anisms.  

More than 95% of T is produced by Leydig  
cells in the testis. The synthesis and secretion of  
T are under the control of the hypothalamic-
pituitary-testicular axis. Hypothalamus produces  

gonadotropin-releasing hormone (GnRH) which  
stimulates the pituitary gland to secrete FSH and  
LH. Finally, these latter hormones (mainly LH)  
stimulate the testis to produce T [41] . This basic  
pathway is regulated through different factors e.g.  

age, exercise, nutrients (vitamins), medications  

and sleep and seasonal variations [42] . For example,  
Biswas et al., [43]  reported that rats which were  
continuously exposed to the light produced higher  
levels of GnRH, FSH, LH, and T. He explained  

these results through the effect of alpha 2u-globulin  
which stimulates the production of pituitary gona-
dotropins with subsequent elevation of T level.  

Furthermore, the fat-soluble VD can penetrate  

easily cell membranes and bind to specific intrac-
ellular receptors (VDR). The VD-receptor complex  

interacts with the Retinoid X Receptor (RXR).  

This heterocomplex of VDR-RXR acts as a tran-
scription factor which then translocates into the  

nucleus to bind to and activate Vitamin D-
Responsive Elements (VDREs) in the promoter  
region of target genes [44] .  

Concerning the daily sperm production and  
spermatid count per gram of testis, the results of  

the present study exhibited a significant reduction  

in subgroup B-I. This reduction was significantly  
improved after VD repletion, with no difference  

between both modalities of VD repletion. These  

results are in accordance with the results of  

Gonçalves et al., [45]  who demonstrate that VD 3  
stimulates a plasma membrane-bound enzyme  

Gamma-Glutamyl Transpeptidase (GGT) in Sertoli  
cells through a nongenomic mechanism of action  
involving Protein Kinase A (PKA) activation with  
subsequent increase in glucose uptake, lactate  

dehydrogenase activity and lactate production these  

metabolic processes enhance the Sertoli cells'  

contribution to germ cells nutrition and improve  
spermatogenesis.  

Discrepancies in the results of the current study  

and the previous research work might be attributed  

to the differences in the studied designs and species,  

administration of different doses or forms of VD,  

the routs of administration of these medications  

and the duration of treatment or sunlight exposure.  

Conclusion:  

Taken together, VD plays an essential role in  

the integrity of testicular function especially sper-
matogenesis and T production. Regarding the way  
of replenishment, VD-supplementation represents  

a more reliable method than sun light exposure  
which is usually affected by many environmental  
factors.  
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