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Abstract  

Background:  The Anabolic-androgenic steroids (AAS)  

are synthetic compounds based on the testosterone hormone  
structure. They have been abused by athletes to increase the  

muscular mass.  

Aim of Study:  This study was performed to investigate  
the biochemical and histological changes in testis of adult  

albino rat model using different doses of one of the injectable  

forms of the anabolic steroid nandrolone deconate (ND).  

Material and Methods: Forty adult albino rats were divided  
into four groups (ten rats per group), injected IM once a week  

for ten weeks as follow; group I (control) were injected with  

0.1ml of peanut oil, group II, group III and group IV rats were  

treated respectively with ND in a dose 2.5, 5 and 10mg/kg  

body weight solved in 0.1ml peanut oil.  

Results:  Results of this study showed that the body weight  
significantly decreased only in group IV compared to the  

control group, a significant decrease in the testis weight in  

group III and IV while insignificantly changes in group II  

compared to group I. The blood level of testosterone, LH and  
FSH hormones insignificantly decreased in group II and III  

but significantly reduced in group IV compared to group I.  

Histological findings revealed decrease in the number of  
Leydig cells in the interstitial tissue, change in the shape of  
the seminiferous tubules, irregularity of the basement mem-
brane with some areas detached from the germ cells, The  

germ cells showed vacuolated cytoplasm and decrease in  

number with subsequent dilatation of intercellular spaces and  
finally decreased sperms appearance in the lumen of the  

seminiferous tubules. These changes were noticed in all groups  
treated with ND to a variable degree being more evidenced  
in group III and IV and to less degree in group II compared  

to the group I.  

Conclusion:  The results of this study showed that fine  
structures of the testis were affected by ND.  
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Introduction  

IMPROVING  physical appearance and athletic  
ability have always been a man dream. Historically,  

athletes have used plants, natural and synthetic  
agents to increase their performance [1] . The com-
monest abused drugs are (AASs), which are syn-
thetic derivatives of testosterone and are important  
pharmacologically for their use in the treatment  

of various medical conditions such as growth  
deficiency, osteoporosis, and some blood disorders  
[2] . Nandrolone deconate is a synthetic (AASs)  

promoting muscle growth. It has a stronger anabolic  
capacity than the natural testosterone. ND is fre-
quently used to treat many clinical problems, such  
as HIV-associated muscle wasting, growth defi-
ciency and anemia associated with chronic kidney  
failure. However, despite such therapeutic benefits,  

chronic administration of ND results in unfavorable  

outcomes, including hepatic and cardiovascular  

toxicities [3] . Prominent side effects of ND misuse  
are also found in the reproduction of male and  

female. For examples, prolonged treatment of ND  

in the male leads to altered testicular morphology,  
a decrease of testosterone secretion, and reduction  

of sperm count and quality [4] . It is suggested that  
such detrimental effects of ND on the reproductive  

tract would be due to a disruption of feedback  

regulation on hypothalamic-pituitary-gonadal axis  
by the exogenous agent [5] .  

Aim of the work:  The aim of the present study  
was to investigate the effect of ND on the testis of  

adult male albino rat using biological and histolog-
ical techniques.  

Material and Methods  

Animals used:  The present study was conducted  
on 40 adult albino rats weighing 200-250gm. The  
animals were housed in plastic cages (56 x 39 x  
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19cm) bedded with wooden chips in groups of five  
rats per cage. Rats were given ad libitum access  
to food and water, kept in a good ventilated and  
relatively humid room with temperature controlled  
at 24° C±3 and 12/12 hours dark/light cycle was  
preserved. This study was conducted in Mansoura  

Experimental Research Center, 2018. Drug Used  

(ND): ND ampoules (Nile Pharmaceutical Compa-
ny) have been obtained from the local pharmacy  

in Mansoura, Egypt. According to the manufacturer,  

each one ml of the ampoule solution contains 25  

mg of ND solved in peanut oil.  

Experimental design:  After one week of accli-
matization, the rats were divided randomly into  
four groups, each group consisted of ten rats:  

Injected IM once a week for ten weeks as follow;  

group I (control) were injected with 0.1ml of peanut  
oil, group II, group III, and group IV were treated  
respectively with ND in a dose 2.5, 5 and 1 0mg/kg  

body weight solved in 0.1ml peanut oil. The doses  
and the duration of ND administration simulate  
one cycle of (AAS) abuse by athletes. The duration  

of administration was corresponding to the sper-
matogenic period in rats which is approximately  
48-56 days [6] .  

Sample collection and processing:  

1- Serum:  One ml of blood was collected by he-
matocrit tube from retro-orbital plexus at the  
end of experiment. blood samples were centri-
fuged at 3000 rpm for 15min to separate the  

serum. Serum levels of testosterone, FSH and  
LH hormones were measured by radioimmu-
noassay (RIA) using special kits as described  
in the instructions provided with the kits [7] .  

2- Body and testis weight determination:  The next  
day after the final drug administration, the  
animals were weighed, anaesthetized with Ether,  
then sacrificed by cervical decapitation. The  
testes and epididymis of both sides were care-
fully removed through a lower abdominal inci-
sion. The testes were then separated from the  
epididymis and weighed using digital electronic  
balance [8] .  

3- Sperms suspension for count and morphology:  

Sperms were collected from the tail of the  

epididymis by cutting it into small pieces into  
10ml of normal saline in small petri dish, ho-
mogenized by using manual glass homogenizer.  
The number of sperms was measured by using  
a hemocytometer using a light microscope.  
Sperm count was expressed as number of sperms  

per milliliter [9] . Sperm suspension was exam-
ined for the presence of abnormal sperm mor- 

phology in the form of angulated bent sperms,  

fork headed sperms, broken sperms, short or  
coiled tail sperms [10] .  

4- Processing of the testes for histological study:  
The testes were fixed in Bouin’s fixative for  

24h. They were cut longitudinally into two  
halves and fixed again in fresh Bouin’s fluid  
for another 24h. Samples then processed to  
obtain 5µm thick paraffin sections for both  
routine H&E staining and caspase-3 immuno-
histochemical staining. The other parts of both  
testes were cut into small fragments to be fixed  

in 2.5% buffered gluteraldehyde and processed  
to obtain semi- and ultra-thin sections for the  

electron microscopic study [11] .  

5- Statistical analysis:  Data were analyzed with  
SPSS version 21. The normality of data was  

first tested with one-sample Kolmogorov-
Smirnov test. ANOVA test was used to compare  

more than two groups. Considering the mean  

±  SEM (standard error of mean) variability  
between the different groups with fixed signif-
icant p-value is less than 0.05 and highly sig-
nificant is less than 0.001.  

6- Ethical Approval:  All the experiment steps were  
carried according to the rules and regulation of  

the Medical Research Ethics Committee  
(MREC) of Mansoura, Faculty of Medicine.  

Results  

1- Changes in the Body Weight and Testicular  

Weight (Table 1):  
Injection of ND at a dose of 2.5mg/kg led to  

insignificant decrease of body weight from 347 ±  
5.5 gm (mean ±  SEM) in control group (I) to 325.0  
±8.09gm in group II, group III and group IV re-
vealed a significant decrease in the body weight  

to 285.0± 16.7gm and 251.67 ±6.17gm respectively  
(Fig. 1).  

Insignificant decrease of testicular weight from  

2.2±0.15gm in group I to 2.18 ±0.11gm in group  
II. In group III and IV the testicular weights were  

1.73±0.14gm and 1.43±0.09gm respectively which  
showed a significant decrease compared to group  

I (Fig. 2).  

2- Biochemical Changes (Table 2):  

Changes in testosterone level Testosterone  

level was 0.33±0.008ng/ml and 0.34±0.015ng/ml  
in group II and III respectively which showed  
insignificant decrease compared to 0.341 ±0.007ng/  
ml in group I. Testosterone level in group IV  
showed a significant decrease to 0.306 ±0.005ng/  
ml (Fig. 3).  



2.2 2.18  

1.73 *  
1.43 *  

Group I  Group II Group III Group IV  

2.5  

2  

1.5  

1  

0.5  

0  

Group I  Group II  Group III  Group IV  

Body weight  
(gm)  

347±5.5  325.0±8.09  285.0±16.7*  251.67±6.17*  

Mean ±  SEM  

Testis weight  
(gm) 

 

2.2±0.15  2.18±0.11  1.73±0.14*  1.42±0.09*  

Mean ±  SEM  

*Significant difference, p<0.05.  

Table (1): Changes in the body weight and testicular weight.  

0.4  

0.3  

0.2  

0.1  

0  

0.341  
0.31 0.29  

0.26*  

Group I  Group II Group III Group IV  

0.3  

0.25  

0.2  

0.15  

0.1  

0.05  

0  

0.
28

9 

0.
28

 

0.
25

6 

0.
21

6*
 

340  
320 

285*  

251.67*  

Mohie M. Ibrahim, et al. 2381  

Changes in FSH level:  
FSH level was 0.280 ±0.015mIu/ml and 0.256  

±0.01 1mIu/ml in group II and III respectively which  

showed insignificant decrease compared to  

0.289±0.015mIu/ml in group I. But its level in  
group IV was 0.216±0.014mIu/ml which showed  
a significant decrease compared to group I (Fig. 4).  

Changes in LH level:  
LH level was 0.299±0.008mIu/ml and 0.308 ±  

0.011mIu/ml in group II and III respectively which  
showed insignificant decrease compared to 0.297  

±0.006mIu/ml in group I. LH level in group IV  
was 0.264±0.007mIu/ml which showed a significant  

decrease compared to group I (Fig. 5).  

Testis weight (gm)  

Fig. (2): Changes in the testis weight.  
*Significant difference.  

Testosterone (ng/ml)  

Table (2): Biochemical changes regarding Testosterone, FSH,  
and LH hormones.  

Group I  Group II  Group III  Group IV  

Testosterone 0.341±0.007  
(ng/ml)  

0.33±0.008  0.34±0.015  0.306±0.005*  

Mean ±  SE  

FSH (mIu/ml) 0.289±0.015  0.280±0.015  0.256±0.011  0.216±0.014*  
Mean ±  SE  

LH (mIu/ml) 0.297±0.006  0.299±0.008  0.308±0.011  0.264±0.007*  
Mean ±  SE  

*Significant difference, p<0.05.  

Fig. (3): Changes in testosterone hormone level.  
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Histopathological Study:  

1- Hematoxylin and eosin-stained sections:  

The seminiferous tubules showed a normal  
arrangement of germ cells and Sertoli cells in the  
control group as the spermatogonia lined the pe-
riphery of the seminiferous tubules, it was a rela-
tively small cell, situated next to the basal lamina.  
The primary spermatocytes were large spherical  

cells located in the middle third of the wall of  

seminiferous tubules above the spermatogonia.  

Spermatids are smaller than spermatocytes and are  

located higher in the epithelium. They are rounded  
cells, often deformed to polygons by their close  

packing. Also, seminiferous tubules in control  
group showed multiple Sertoli cells close to a  
regular basement membrane (Fig. 6-B). Seminif-
erous tubules in the sections of control group  

usually showed abundant number of sperms in the  
lumen. The interstitial tissue revealed large and  
numerous Leydig cells which occurred mostly in  
clusters of cells with spherical, oval, or irregular  

shape (Fig. 6-A). In group II, most of the seminif-
erous tubules maintained the normal arrangement  

of their seminiferous epithelium and adequate  

amount of interstitial tissue in between the tubules.  
The interstitial tissue exhibited groups of Leydig  
cells and blood capillaries (Fig. 6-C). Some sem-
iniferous tubules showed different shapes, irregular  

basement membrane and fewer spermatozoa in  
their lumen (Fig. 6-D). In group III, the stained  

sections revealed changes in the shape of the sem-
iniferous tubules which appeared condensed and  

showed irregular germ cells arrangement, also  

these affected tubules had few sperms in their  
lumen (Fig. 7-A). The basement membrane showed  
wide areas without attached cells indicating the  
low number of germ cells. Dilated intercellular  
spaces between germ cells are also noticed. The  

interstitial tissue revealed few and small sized  

Leydig cells in between the seminiferous tubules  

(Fig. 7-B). In group IV, multiple seminiferous  
tubules appeared irregular in shape with empty  
lumen (Fig. 7-C). Marked reduction in the germ  

cells causing dilatation of intercellular spaces.  

Germ cells showed vacuolated cytoplasm, primary  
spermatocytes lied close to the basement mem-
brane. The interstitial tissue in this group was  

nearly absent between seminiferous tubules with  

few Leydig cells (Fig. 7-D).  

Fig. (6): A photomicrograph of sections of a rat testis. (A): Control group showing normal semineferous tubules with basal arranged  

spermatogonia (SG) amount of sperms (ST) in the lumen. Interstitial Leydig cells (LC) distributed between the tubules, (B): Control group  

showing normal stages of spermatogenesis including spermatogonia (SG), primary spermatocytes (SC), Spermatids (SP), multiple Sertoli cells  

(SE), abundant sperms in the lumen (ST), intact basement membrane (BL) and extra-tubular Leydig cells (LC), (C): Group II showing normal  

seminiferous tubules with basal spermatogonia (SG), intraluminal spermatozoa (ST) and groups of Leydig cells (LC) in the interstitial tissue.  

Minimal changes in the form of empty lumen of some tubules (crossed arrow), irregular basement membrane (arrowhead) and wide spaces  

between the tubules (astrik) and (D): Group II showing normal seminiferous tubule with basal spermatogonia (SG), spermatocyte (SC), spermatid  

(SP), intraluminal spermatozoa (ST) and groups of Leydig cells (LC) in the interstitial tissue. The changes appeared in form of empty lumen  

(crossed arrow), irregular basement membrane (BL). (A and C are H&E X100; B and D are H&E X400).  



(A)  

(C)  

(B)  

(D)  

Mohie M. Ibrahim, et al. 2383  

Fig. (7): A photomicrograph of sections of a rat testis. (A): Group III showing condensed seminiferous tubules with irregular shapes (arrow  

head) and decrease of the interstitial tissue (astirk) in between with few Leydig cells (LC). The basement membrane showed spaces between  

the basal spermatogonia (arrow). Some tubules appeared with empty lumen (crossed arrow) or few sperms (ST) in the lumen, (B): Group III  

showing basement membrane with detached areas (BL) and areas without attached spermatogonia (SG). There is apparent decrease in the  

number of spermatocytes (SC) and the lumen empty from sperms (ST). Wide increased intervals between germ cells (astrik) and small sized  

Leydig cells (LC) in between the seminiferous tubules are noticed, (C): group IV showing seminiferous tubules with irregular shape (arrow),  

wide areas of their basement membrane are devoid of spermatogonia (arrowhead), and their lumen are empty (crossed arrow). Notice wide  

spaces (astrik) appear between the tubules with few Leydig cells (LC) and (D): Group IV showing vacuolated germ cells with condensed  

chromatin (arrow), basal small spermatogonia (SG), lost basement membrane (BL), degenerated spermatocytes (SC), small round spermatids  

fill the lumen indicating arrest of spermatogenesis, few sertoli cells (SE) and wide space between the tubules (astrik) (A and C are H&E X100;  

B and D are H&E X400).  

2- Caspase III-stained sections:  Fig. (8)  
Immunohistochemical detection of caspase 3  

reaction appeared as brown granules which repre-
sent antibody binding sites, contrasted against a  

blue hematoxylin background. In the control group  

weak reaction noticed in the interstitial tissue (Fig.  

8-A). Examination of caspase 3 stained sections  

of the testis in group II showed mild positive  
immunostaining reaction (Fig. 8-B), group III  
showed moderate reaction (Fig. 8-C) while group  
IV showed marked reaction (Fig. 8-D).  

3- Ultrastructural result by electron microscopic  

examination:  
By EM examination, the ultrastructure of the  

rat testis in the control group displayed the Sertoli  

cells and the spermatogenic cells with their intra-
cellular features typical to those described in the  

normal process of active spermatogenesis. Sper- 

matogonia were seen rested on thin regular base-
ment membrane with oval nuclei containing abun-
dant heterochromatin and their cytoplasm contained  

normal mitochondria (Fig. 9-A).  

Sertoli cells located close to the basal lamina  
with triangular nuclei containing prominent nucle-
olus and dense chromatin body. The primary sper-
matocytes with large spherical nucleus containing  

clumps of heterochromatin scattered all over the  

nucleoplasm and cytoplasm contained peripherally  

arranged mitochondria (Fig. 9-A).  

The results of the EM examination exposed  
degenerative changes to all kinds of the cellular  

elements of the testis in the different treated groups,  
they shared common degenerative changes but  

differed in severity. In group II the spermatogonia  
appeared close to irregular basement membrane  

with oval nuclei and abundant heterochromatin.  
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Fig. (8): An immunohistochemical micrography of a section of a rat testis (A): Control group showing weak caspase 3 positive immunoreaction  

in form of brown color (arrowhead) limited to the interstitial tissue with normal tubule showing negative immunoreaction. (B): group II showing  

mild caspase 3 positive immunoreaction in different spermatogenic cells (arrowhead). (C): Group III showing moderate caspase 3 positive  

immunoreaction in the interstitial tissue and spermatogenic cells (arrowhead). (D): Group IV showing marked caspase 3 positive immunoreaction  

in the spermatogenic cells including spermatozoa and in the interstitial tissue (arrowhead). (Caspase 3 X400)  

Sertoli cells showed a well-defined triangular  

nucleus and small sized vacuoles in its cytoplasm  

which filled the intervals between the spermatogen-
ic cells. In Addition to the previous findings, the  

primary spermatocytes showed a rounded appear-
ance their nuclei were large, rounded, invested  

completely with a nuclear membrane, and filled  
with homogenously apparent chromatin. The cyto-
plasm was granular in nature with multiple small-
size vacuolated mitochondria (Fig. 9-B). In group  

III, the histological changes that were apparent  
including the spermatogonia as they lost their  

normal architecture, position and appeared away  

from the basal lamina, with irregular-shaped nuclei  
showed patches of condensed chromatin. Together  

with the intervals between the spermatogonia were  

widened. The primary spermatocytes decreased in  
size, with irregular shrunken nucleus containing  

condensed chromatin. Sertoli cells appeared con-
taining ill-defined nucleus, swollen mitochondria,  

and vacuolated cytoplasm. Also, the basal lamina  

appeared irregular in shape associated with enlarged  

myoid cells (Fig. 9-C). In group IV, the spermato-
gonia lost their normal histological pattern, showing  
the characters of the degenerating cells as they  

were irregularly shrunken with folded pyknotic  
nuclei containing visible condensed chromatin.  

The intercellular spaces between them were wid-
ened, Sertoli cells were also shrunken, containing  

small sized vacuolated mitochondria showing rup-
tured cristae and degenerated nuclei. The primary  
spermatocytes distorted with irregular nucleus; its  

cytoplasm showed small vacuolated mitochondria  

which lost its normal peripheral arrangement (Fig.  

9-D).  
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Fig. (9): An electron micrograph of a section of a rat testis (A): Control group showing the spermatogonial cell (SG) based on thin regular  

basal lamina (BL) of seminiferous tubule. The spermatogonial cell (SG) shows oval nucleus (N) with peripheral chromatin clumps, prominent  

nucleolus (Nu) and the cytoplasm contains normal mitochondria (arrow). (B): group II showing irregular basement lamina (BL). The spermatogonia  

(SG) appeared with its rounded nucleus (N1) containing abundant heterochromatin. Sertoli cell (SE) revealed triangular nucleus (N2) with small  

sized vacuoles (V) in the cytoplasm which fill the spaces between the cells of spermatogenic series. Notice the large rounded nucleus (N3) of  

the primary spermatocyte (SC) with peripherally arranged vacuolated mitochondria (arrow). (C): Group III showing irregular wavy basal lamina  

(crossed arrow) and swollen myoid cell (My). Sertoli cell (SE) shows irregular nucleus, cytoplasm contains swollen mitochondria (curved  

arrow) and variable sized vacuoles (V). (D): Group IV showing spermatogonial cell (SG) small in size with irregular shrunken nucleus (N1)  

and vacuolated mitochondria in its cytoplasm (curved arrow). Sertoli (SE) cell reveals necrotic nucleus (N2), abnormal swollen mitochondria  

(curved arrow)) and multiple cytoplasmic vacuoles (V). A dilated intracellular space appeared between the cells (astrick).  

Discussion  

In the present study, ND decanoate injection at  

a dose of 2.5mg/kg led to insignificant decrease  
of body weight and testicular weight. This result  

agreed with Saddick [12] , who showed that chronic  
administration of ND significantly decreased the  
body weight in male rats, this significance may be  
due to the more prolonged duration. The present  
study revealed that (ND) injection at a dose of  
2.5mg/kg led to an insignificant decrease in the  
serum level of testosterone, FSH and LH. These  
results corresponded to the work of [13]  on rats  
received 2.5mg/kg ND decanoate intramuscular  
injection weekly during the experimental period  

of 13 weeks and the reported serum levels of  

testosterone, FSH and LH which were significantly  
reduced when compared with control normal rats.  

In the present study, ND decanoate injection at a  

dose of 5.0mg/kg led to significant decrease of  
body weight, testicular weight. These results agreed  

with Mohamed and Mohamed [14] , who noticed  
that ND administration to rats led to significant  

decrease of body weight, testicular weight. Also,  

injection of ND in a dose 5.0mg/kg led to insignif-
icant decrease of testosterone, FSH and LH levels.  
These results agree with Barone et al. [15] , who  
showed that middle dose ND administration to  

mice led to decreased testosterone level. These  

occurred may be due to Low levels of LH may  

contribute to low levels of testosterone production  

as LH stimulates testosterone production in Leydig  
cells. In the present study, ND injection at a dose  

of 1 0.0mg/kg led to significant decrease of body  

weight, testicular weight. These results agree with  
Mesbah et al. [16] , who noticed that ND adminis-
tration to rats led to significant decrease of body  

weight, testicular weight. The testicular concentra-
tions of testosterone are necessary to maintain  
normal length of the seminiferous tubule and the  

reduction in tubule length may be one reason for  

the reduction in testis weight [17] . In the present  
study, ND injection at a dose of 10.0mg/kg resulted  
in significant decrease in the serum level of testo-
sterone, FSH and LH.  
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These results agree with Maravelias et al. [18] ,  
Wesson and McGinnis [19]  and Shahraki et al. [20]  
who showed that chronic administration of ND at  

high dose decreased plasma level of FSH, LH,  
testosterone, and decreased spermatogenesis in  

male rats in male rats.  

Like other tissues, Androgens act on the testis  

by activating androgen receptor (AR) transcription.  

Inside Sertoli cells, testosterone binds to ARs at  

the beginning of its activation, cause activation of  
the receptor to maintains spermatogenesis and  

inhibits apoptosis of germ cells [20] . The histological  
findings of the present work showed an affection  

and sometimes even complete destruction of the  
seminiferous tubules, there were irregular basement  

membrane, arrest of spermatogenesis in different  

levels (especially in high dose group III & IV).  

These results agree with Tahtamouni et al. [21]  who  
stated that, AR expression is maintained by endog-
enous testicular androgens, absence of testosterone  

is known to lead to disruption of spermatogenesis.  

ND injected with low or high doses, can lead  
reduce of testosterone, which cause the maturation  
arrest at the primary spermatocyte level and sper-
matid level). Also, in this study there was, apoptosis  
of germ cells, disarranged spermatogenic cells.  

These findings support the findings of [22,23]  re-
garding the apoptosis of the germ cell and decreased  

number of germ cell layers in rats treated with ND.  

This study revealed reduction in the number  
and size of Leydig cells and minimal interstitial  
tissue in between the seminiferous tubules which  

matched with Takahashi et al. [24]  who found a  
reduction in Leydig cell numbers after ND admin-
istration. The close relationship between Leydig  
cells and blood vessels suggested that these cells  
are at high risk of exogenous toxicants. In the  
present study, there were a remarkable decrease in  

the number and size of the spermatogenic cells  
and depletion of intact cells in treated groups,  

especially in groups III and IV animals. These  
results were consistent with Naraghi et al. [25]  who  
demonstrated pyknotic changes and severe deple-
tion of intratubular cells following treatment by  

AASs. The low number of the spermatogenic cells  

within the tubules of the treated animal was asso-
ciated with enlarged and dilated intracellular spaces  

within the tubules. These results agree with Nooraf-
shan et al. [26]  who observed that there was disrup-
tion of the seminiferous epithelium with broad  
spaces between the cellular components the sem-
iniferous epithelium of the treated animals with  

AAS associated with presence of copious vacuoles  

frequently associated with degenerating germ cells.  

In the present study, the seminiferous tubules  
showed the features of the disrupted spermatogen-
esis which includes the progressive decrease in the  

sperm appearance in the lumen which may indicate  

the arrest of the maturation in different cell stages.  

These results were in the same side with [25,27]  
in reporting the histological affection of testis was  

in the form of seminiferous tubules containing  

widely separated germinal cells with darkly stained  

nuclei and vacuolated cytoplasm and that the lumen  

of the tubules had scanty number of sperms and  
sloughed germ cells.  

Conclusion:  

Administration of ND decanoate exerts a clear  

effect on testicular structure including degenerated  

changes of germ cells, Sertoli cells, and Leydig  
cells. These are accompanied by deleterious effects  

of ND on the feedback regulation of hypothalam-
icpituitary-gonadal axis which decreases the serum  

levels of testosterone, FSH and LH.  

References  
1- LIPPI G. and GUIDI G.: Doping and sport. Minerva Med.,  

90: 345-57, 1999.  

2- CLARK A.S., HARROLD E.V. and FAST A.S.: Anabolic-
androgenic steroid effects on the sexual behavior of intact  

male rats. Horm. Behav., 31 (1): 35-46, 1997.  

3- FORTUNATO R.S., MARASSI M.P., CHAVES E.A.,  
NASCIMENTO J.H.M. , ROSENTHAL D. and CARVAL-
HO D.P.: Chronic administration of anabolic androgenic  
steroid alters murine thyroid function. Med. Sci. Sports  

Exerc., 38: 256-261, 2006.  

4- FOLETTO M.P., FERRARI F., FRANZOI-DEMORAES  
S.M., MAREZE-COSTA C.E. and SEGATELLI T.M.:  
Effect of the nandrolone decanoate on the efficiency of  

spermatogenesis of sedentary rats and rats subjected to  
physical training. Acta. Scientiarum. Health Sciences, v.  
32, n. 1, p. 17-22, 2010.  

5- KARBALAY-DOUST S., NOORAFSHAN A., ARDEKA-
NI F.M. and MIRKHANI H.: The reversibility of sperm  
quality after discontinuing nandrolone decanoate in adult  
male rats. Asian J. Androl., 9: 235-239, 2007.  

6- BAYSAL M., ILGIN S., KILIC G., KILIC V., UCARCAN  

S., and ATLI O.: Reproductive toxicity after levetiracetam  

administration in male rats: Evidence for role of hormonal  

status and oxidative stress. PloS One, 12 (4): e0175990,  
2017.  

7- AKINTUNDE J.K., OBOH G. and AKINDAHUNSI A.A.:  
Inhibition of Key Markers Linked With Spermatogenesis  
and Cellular ATP by Subchronic Exposure to Leachate in  
a Rat Model. Arch. Environ Contam Toxicol., 68: 159- 
168, 2015.  

8- ABBASI Z., TABATABAEI S.R., MAZAHERI Y.,  
BARATI F. and MOROVVATI H.: Effects of sesame oil  
on the reproductive parameters of diabetes mellitusinduced  

male rats. The world journal of men's health, 31 (2): 141- 
149, 2013.  



Mohie M. Ibrahim, et al. 2387  

9- TALEBI A., ALIMEHR M., ALAVI M.H., NAJAFI G.  
and SIMAEI N.: Comparative study of semen traits and  

histomorphometric features of testes of broiler breeder  

males with different phenotypic traits. Veterinary research  

forum: An international quarterly journal, 9 (1): 1-6, 2018.  

10- VASAN S.S.: Semen analysis and sperm function tests:  

How much to test?. Indian journal of urology: IJU: journal  

of the Urological Society of India, 27 (1): 41–48, 2011.  
https://doi.org/10.4103/0970-1591.78424.  

11- ELLENBURG J.L., KOLETTIS P., DRWIEGA J.C.,  
POSEY A.M., GOLDBERG M., MEHRAD M., GIAN-
NICO G. and GORDETSKY J.: Formalin Versus Bouin  
Solution for Testis Biopsies: Which Is the Better Fixative?.  
Clinical pathology (Thousand Oaks, Ventura County,  
Calif.), 13: 2632010X19897262, 2020.  

12- SADDICK S.Y.: Effect of Nandrolone decanoate induced-
oxidative stress on rat testes, prostate, and seminal vesicle:  

Biochemical, morphometric and histopathological studies.  
Saudi journal of biological sciences, 28 (1): 196-203,  
2021. https://doi.org/10.1016/j.sjbs.2020.09.039.  

13-PURKAYASTHA S. and MAHANTA R.: Effect of Chron-
ic Use of Recreational Drugs on the Sperm Count in  

Albino Mice. International Journal of Sciences: Basic  

and Applied Research (IJSBAR), 13 (1): 466-474, 2014.  

14- MOHAMED H.M. and MOHAMED M.A.H.: Effect of  
different doses of nandrolone decanoate on lipid peroxi-
dation, DNA fragmentation, sperm abnormality and his-
topathology of testes of male Wister rats. Exp Toxicol  

Pathol., 67 (1): 1-11, 2015.  

15- BARONE R., PITRUZZELLA A., GAMMAZZA A.M.,  
RAPPA F., SALERNO M., BARONE F., SANGIORGI  
C., D’AMICO D, LOCOROTONDO N., DI GAUDIO F.,  
CIPOLLONI L., DI FELICE V., SCHIAVONE S., RAP-
ISARDA V., et al.: Nandrolone decanoate interferes with  

testosterone biosynthesis altering bloodtestis barrier  
components. J. Cell. Mol. Med., 21 (8): 1636-1647, 2017.  

16- MESBAH,S.F., SHOKRI S., KARBALAY-DOUST S.  

and MIRKHANI H.: The effect of Nandrolone De-canoate  
on the body, testis and epididymis weight and semen  
parameters in adult male rats. Iran. J. Med. Sci., 32: 93- 
9, 2008.  

17- DOHLE G.R., SMIT M. and WEBER R.F.: Androgens  

and male fertility. World J. Urol., 21: 341-345, 2003.  

18- WESSON D.W. and MCGINNIS M.Y.: Stacking anabolic  

androgenic steroids (AAS) during puberty in rats: A  

neuroendocrine and behavioral assessment. Pharmacol.  

Biochem Behav, 83 (3): 410-419, 2006.  

19- SHAHRAKI M.R., MIRSHEKARI H. and SHAHRAKI  
A.R.: Chronic administration of high doses of nandrolone  
decanoate on the pituitary-gonadal axis in male rats. Int.  

J. High Risk Behav Addict., 4: e24419, 2015.  

20- WALKER W.H.: Testosterone signaling and the regulation  
of spermatogenesis. Spermatogenesis, 1 (2): 116-120,  
2011.  

21-TAHTAMOUNI L.H., MUSTAFA N.H., HASSAN I.M.,  
et al.: Nandrolone decanoate administration to male rats  
induces oxidative stress, seminiferous tubules abnormal-
ities, and sperm DNA fragmentation. Jordan J. Biol. Sci.,  

3 (4): 165-174, 2010.  

22- SHOKRI S., HEMADI M., BAYAT G., BAHMANZA-
DEH M., JAFARI-ANARKOOLI I. and MASHKANI B.:  
Combination of running exercise and high dose of anabolic  

androgenic steroid, nandrolone decanoate, increases  

protamine deficiency and DNA damage in rat spermatozoa.  

Andrologia, 46 (2): 184-190, 2014.  

23- PATANÈ F.G., LIBERTO A., MARIA MAGLITTO A.N.,  
MALANDRINO P., ESPOSITO M., AMICO F., COCI-
MANO G., ROSI G.L., CONDORELLI D., NUNNO N.D.  
and MONTANA A.: Nandrolone Decanoate: Use, Abuse  
and Side Effects. Medicina (Kaunas, Lithuania), 56 (11):  
606, 2020.  

24- TAKAHASHI M., TATSUGI Y. and KOHNO T.: Endo-
crinological and pathological effect of anabolic androgenic  

steroid in male rats. Endocrine Journal, 51: 425-34, 2004.  

25- NARAGHI M.A., ABOLHASANI F., KASHANI I., et  
al.: The effects of swimming exercise and supraphysio-
logical doses of nandrolone decanoate on the testis in  

adult male rats: A transmission electron microscope study.  
Folia Morphol., 69 (3): 138–146, 2010.  

26- NOORAFSHAN A., KARBALAY-DOUST S. and AR-
DEKANI F.M.: High doses of nandrolone Decvonoate  

reduce volume of the testis and length of somniferous  

tubules in rats. APIMS, 113: 122-5, 2008.  

27- RAHIL J., SAEED S., AHMAD F., et al.: Effect of  

supraphysiological dose of nandrolone decanoate on the  
testis and testosterone concentration in mature and imma-
ture male rats: A time course study. International Journal  

of Reproductive BioMedicine, 13 (12): 779-786, 2015.  

https://doi.org/10.4103/0970-1591.78424.


2388 Effect of Anabolic Steroid “Nandrolone” on Testes of Adult Albino Rats  


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10

