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Abstract
Context: The phenomenon of abusing Anabolic-androgenic steroids (AASs) by many youth and athletes is a serious health
phenomenon which increase rapidly in recent years.Sustanon is one of AAS typically containing four different testosterone
esters which provides persistent release of testosterone into the blood and produces a stable level for a longtime.
Aims:This study was conducted to determine the effect of paternal Sustanon® 250administration on reproductive
performance of male albino rats.Materials and methods: Twenty male albino rats were used in the current study; they were
randomly divided into four groups. Each group contains twenty rats. Control group, which represents rats did not receive
any treatment.Experimental groups II, III and IV is treated weekly with Sustanon ®250 in 50, 100 and 150 mg/kg
intramuscularly weekly respectively for 16 weeks.Results: Sustanon ® 250 seems to significantly (P<0.05) increased serum
level of testosterone in rats in experimental group as compared to control group. The histological results revealed severe
degeneration of the seminiferous tubules with necrosis and apoptosis.
Conclusion:The present work illustrated the extensive effects of toxic doses of Sustanon® 250 on testis of the rats. For this
reason, drug-prevention counseling to athletes and teenagers is focused on the use of AAS. Also, physicians should be
informed about the physiologic effects, and should be limited to those with a medical indication and under observation.
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INTRODUCTION
Testosterone is the base stone in male sexual differentiation, puberty, behavior, and spermatogenesis (Mitchell et al.,
2009 and Balthazart and Ball 2010). Anabolic-androgenic steroids (AASs) are the synthetic derivatives of the testosterone
(Hoffman and Ratamess 2006). AASs drugs are an important therapeutic target for hypogonadism (Mudali and Dobs 2004 and
Seal 2009), senile osteoporosis (Gooren 2007), in combination with other hormones to stimulate skeletal growth with pituitary
dwarfism (Yavari 2009), and Fanconi’s anemia (Velazquez and Alter 2004 and Maravelias et al., 2005).The phenomenon of
abusing AAS by many youth and athletes is aserious health phenomenon which increases rapidly in recent years (Fitch 2008 and
Tahtamouni et al., 2008). Abusers as athletes in the power sports take high doses of these drugs during sports competitions
(Hartgens and Kuipers 2004). Sustanon is one of AAS. Itis a beneficialtherapeutic drug used in many clinical benefits (Socas et
al., 2005). It is characterized by avery unique pharmacological structure and properties. Sustanon typically contains four different
testosterone esters, which provides the body with an extended constant level of the testosterone in the blood for 3-4 weeks(Harvey
et al., 2006).It led to increasing in muscle mass and strength so that many body builders prefer to include Sustanon in the cycle
because it can produce immediate results as, besides this, there were many side effects produce from using Sustanon (Meriggiola
et al., 2002).
This study was conducted to determine the effect of paternal Sustanon® 250 administration on reproductive performance
of male albino rats.
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MATERIALS AND METHODS
Materials:
Drug Preparation
Sustanon®250
Sustanon®250 ampoules manufactured by N.V. Organon (London) have been obtained from the local pharmacies in
Jeddah cities, Saudi Arabia. Each ampoule contains 1mL of an oily solution of Sustanon®250. Eash1mL of Sustanon®250consists
of four testosterone ester compounds which include testosterone propionate, testosterone phenylpropionate (60mg), testosterone
isocaproate (60mg) and testosterone decanoate (100mg). In the current study, three doses of Sustanon ®250 have been selected
which were 50,100 and 150 mg/Kg of the animal body weight (BW) (Al-Aubody and Al-Diwan 2014).
Experimental Animals
Twentyadult’smalealbino rats (200-250 gm) were obtained from the Animal House of Pharmacy college, King Abdulaziz
University, Jeddah, Saudi Arabia. Rats were divided at random into four equal groups each one including five male rats and was
housed in an animal room at 23-25o C 12h dark/ light cycle and free access to water(Al-Tayib 2004). Prior to the experiment
starts, animals were left for two weeks to acclimatize. After two weeks, animals were divided into four groups, under the umbrella
of the ethical approval accomplished by the King Abdulaziz National Committee of ethical approval.
METHODS:
Animals grouping and drug administration:
Rats were divided into four groups, 5male rats each:
Group I:was injected once a week with saline intramuscularly (IM).
Group II: Sustanon®250(50 mg/kg BW) in oil suspension injected IM, once a week. Group III: Sustanon®250(100 mg/kg BW in
oil): were injected IM, once a week.
Group IV: Sustanon®250(150 mg/kg BW in oil): was injected IM, once a week.
The duration of the experiment was 16 weeks (Al-Aubody& Al-Diwan, 2014).
Biochemical Analysisof Serum Testosterone
The rat was anesthetized using diethyl ether and the blood samples were collected from eye vein in non-heparinized tubes
after 12weeks for biochemical analysis oftestosterone hormones. Samples were centrifuged at 3000rpm for 10min and blood
serum was then collected and stored at -20ºC(Hoff 2000).Serum testosterone was determined by using Rat Testosterone (T)
ELISA Kit. The results were automatically calculated in a link to the calibration curve and then printed out (Rasul and Aziz,
2012).
Sperm morphology and motility:
Two sperm suspension from the right cauda epididymis were prepared in small petri dish containing10 ml normal saline.
Smears were prepared on grease-free slides after staining with Giemsa stain for 45 min. The slides were air-dried and coded for
subsequent examination by the image analyzer. The number of spermmotility measured by using a hemocytometer. Sperm count
was expressed as a number of sperms per milliliter(Elbetieha et al., 2003).
Histological Preparation:
At the time of sacrifice, after the collection of blood samples, the rats were killed by cervical dislocation under ether
anesthesia and then testis and epididymis of all animals were isolated for further experimental evaluation. The right and left testis
were extracted, weighed and put in formalin fixative. Testes was vertically cut into halves. The tissue was then prepared through
the paraffintechnique (Rasul and Aziz 2012). For light microscopic examination; testis samples were fixed in 10% buffered
formalin, dehydrated, cleared and embedded in paraffin. Serial 5 μm sections of the testis were stained with hematoxylin and
eosin (H&E) for routine histological study (Bancroft and gamble 2008) and Masson trichrome stain for collagen fibers (Survarna
et al., 2012).
Morphometric Study
The different parameters were measured in each group by using the image analyzer Leica Qwin 500Ltd. The parameters
included: Testosterone hormone, The mean weight of the body weight (BW)(gm) and the testis weight (gm), The mean surface
area of seminiferous tubules of the testis (µm2), the height of the spermatogenic epithelium of the seminiferous tubules (µm), and
the number of the vital motile sperm per milliliter.
All parameters were measured in 5 different fields from each section. Five sections were examined for each rat and the mean was
calculated (n=5). Televised equally magnified images were used.
Statistical analysis:
Statistical analysis was carried out using GraphPad Prism, software program, version 5.0. (2007). Inc., CA, USA. All
values in the results were expressed as means ± SE. The statistical difference among groups was determined using one-way
analysis of variance; ANOVA followed by Tukey’s multiple comparisons test. P values <0.05 were considered statistically
significant.

74
Citation:Maha Haijan Ahmedet al., 2019. Histological Effects of Different Doses of Anabolic Androgenic Steroids (Sustanon® 250)on Testis of Male albino
Rats. Australian Journal of Basic and Applied Sciences, 13(2): 72-86. DOI: 10.22587/ajbas.2019.13.2.10

RESULTS
Body weight and testis weight:
According to the body weight gain, the results indicated that the high dose of sustanon®250 of 100 and 150 mg /kg BW
for16 weeks showed a high significant decrease(P<0.05)as compared to the control group. The BW gain in group II lowest dose
(50 mg/kg for 16 weeks) showed an increase as compared with group III and IIV but nonsignificant(P>0.05) (Table 1& Histogram
1).
The mean weight of the testis of all groups was measured and statistically analyzed using ANOVA one-way test. The mean testis
weight in group II, III & IV showed a significant decrease (P<0.05) of the testis weight as compared to the control group. Group II
showed an increase of the testis weight than group III & IV but non- significant (P>0.05)(Table 1& Histogram 2).
Testosterone hormone:
The significant differences in the mean testosterone hormone blood level between the different groups were measured
using ANOVA one-way test.There was a significant increase (P<0.05) of the testosterone hormone in group II, III & IV as
compared to the group I control group. Group IV showed a significant increase (P<0.05) as compared to group II & III, but group
III increased than group II but non-significant (P>0.05)(Table 1& Histogram 3).
Histology of the testis:
Control group I
The testis was surrounded by a regular acidophilic connective tissue capsule; the tunica albuginea. (Fig1A). Each lobule
comprised many oval and rounded cut sections of the seminiferous tubules. Each tubule was lined by spermatogenic epithelium
(Fig.1B). The spermatogenic epithelium was formed of several layers of cells; spermatogonia, primary spermatocytes,
spermatids,and sperms. Spermatogonia appeared resting on the basement membrane with ovoid dark nuclei. Primary
spermatocytes formed several rows. They represented the largest cells in the field with the largest rounded nuclei. The lumina of
the tubules were full of sperms with long tails (Fig. 1C&D). A nonproliferating population, Sertoli cells. They are considerably
fewer and can be recognized by their elongate, pale-staining nuclei. The Sertoli cell cytoplasm extends from the periphery of the
tubule to the lumen (Fig. 1D). The seminiferous tubules were separated from each other by loose interstitial connective tissue
containing the Leydig cells. They were situated in clusters surrounding the blood vessels. They showed pale vesicular nuclei and
many lipid droplets filling in the cytoplasm (Fig.1B).
Sustanon®250 groups I (50 mg/kg for 16 weeks):
The capsule appeared corrugated with congested blood vessels (Fig.2A). Some of the seminiferous tubules were similar
to the control tubules. Shrunken, widely separated and atrophied seminiferous tubules. Most of them appear empty with remnants
of spermatogenic cells. Some are filled with dense hyalinized necrotic material (Fig. 2B). The tubules contain apoptotic bodies
with fragments of nuclei and acidophilic cytoplasm (Fig. 2C&D)
Sustanon®250 groups III (100 mg/kg for 16 weeks):
In comparison to the control group, H&E stained sections revealed severely distorted seminiferous tubules with loss of
their normal histological architecture in many sections. The capsule appeared thickened with congested blood vessels (Fig. 3A).
Some are filled with necrotic material, others contain remnants of spermatogenic cells. Some of the seminiferous tubules
atrophied and sever destructed. Interstitial widening between seminiferous tubules and depletion of Leydig cells with congested
blood vessels (Fig. 3B). Marked disorganization of Seminiferous tubules appears with extensive loss of spermatogenesis.
Extensive widening of the interstitial space filled with pink exudate and congested blood vessels (Fig.3C). Extensive hydropic
degeneration of germinal layer of seminiferous tubule together with defusing edema and extensive loss of spermatogenesis. the
absence of sperm with the presence of cellular remnants within the lumen of the tubules was seen (Fig. 3D).
Sustanon®250 group IV (150 mg/kg for 16 weeks):
In comparison to the control group, H&E stained sections revealed severely distorted seminiferous tubules with loss of
their normal histological architecture in many sections.Severely damaged seminiferous tubules were widely separated from each
and most of them are emptied from sperms (Fig.4 A). Sever atrophied seminiferous tubules appeared with extensive loss of
spermatogenesis and some are filled with necrotic material. there was a depletion in Leydig cells (Fig. 4B). Many exfoliated
pyknotic nuclei of the spermatogenic cells with the presence of Sertoli cells only and Separation of the lining basement membrane
of some tubules. The absence of sperm with the presence of cellular remnants within the lumen of the tubules. Extensive widening
of the interstitial space with depletion in Leydig cells and congested blood vessels (Fig.4 C & D).
The current structural changes were supported by the present statistical findings in the form of significant decrease (P<0.05) of the
surface area of the seminiferous tubule (µm2) and the mean spermatogenic epithelial thickness (µm) in II, III & IV as compared to
the control group.Group IV showed a decrease in the mean surface area of the seminiferous tubules (µm) than group II & III but
nonsignificant. As regards the mean spermatogenic epithelial thickness (µm) in group IV showed a significant decrease(P<0.05)
as compared to group II but nonsignificant reduction(P>0.05) as compared to group III (Table.1, Histogram.4&5).
Masson trichrome-stained results:
Control group I:
Using Masson trichrome stain, the collagen fibers content was minimal in between the seminiferous tubules (Figs.5).
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Group II:
Using Masson trichrome stain, marked focal thickening of the capsule surrounding the seminiferous tubules, numerous
adipose tissues with congested blood vessels under the tunica albuginea. Deposition of necrotic tissue inside most of the
seminiferous tubules. Notice deposition of necrotic tissue inside many seminiferous tubules. Apparent increase deposition of
collagen fibers was seen in basement membranes of tubules (Figs. 6A, B).
Group III:
Using Masson trichrome stain, all seminiferous tubules were filled with necrotic tissues. There was increased collagen
fibers deposition in the basement membrane. Congested blood vessels with fibrosis wall were detected in stained sections (Figs. 7
A, B).
Group IV:
Using Masson trichrome stain, thickening of the capsule surrounding the seminiferous tubules were seen. Marked deposition of
necrotic tissue inside most of the seminiferous tubules. Notice the appearance of empty seminiferous tubule and wide spaces
between them. Apparent increase deposition of collagen fibers was seen in basement membranes of all seminiferous tubules (Figs.
8 A, B).
Examination of sperms stained with Giemsa stain:
Group I: most of the Sperms appeared with normal morphology in the form of a hook-shaped head and a long straight tail (Fig.
9A). Group II: most of them appeared with normal morphology but some of the sperms appeared with the pyriform head (Fig.
9B). Group III: most of them appeared with normal morphology, but some of them appeared with hocked head and coiled tail
(Fig. 9C). Group IV:most of the showing sperm abnormalities in the form of a detachedhead and coiled tail (Fig. 9D).
Sperm motility:
The significant differences in the mean number of the sperm motility (at 0, 15, 30 min and 1 hour) between the different
groups were measured using ANOVA one-way test. There was a significantdecrease (P<0.05) of the number of viable motile
sperm in group II, III & IV as compared to the group I control group. Group II and IV showed a significant decrease (P<0.05) as
compared to group II, but group III decreased in a number of sperm motility than group IV but non-significant (P>0.05).(Table 2
& Histogram 6).

Fig.1: A photomicrograph of a section of control group I of rat testis showing
A: The seminiferous tubules (St). They are surrounded by a connective tissue capsule (Tunica albuginea) (↑) and separated by
interstitial tissue.
B: The seminiferous tubules full of spermatogenic epithelium and sperms (S) in the Lumina. In between the tubules, interstitial
tissue (*) are obvious.
C &D: Each seminiferous tubule is surrounded by a thin basement membrane. The spermatogenic epithelium is formed of
spermatogonia with ovoid dark nuclei (↑), the largest cells; primary spermatocytes (Ps) with large nuclei, Sertoli cells (Sn),
spermatids (Sd) with pale nuclei and sperms(S) with long tails are obvious. The interstitial tissue (*) in between the seminiferous
tubules. The Leydig cells (↑) appear in groups with characteristic vesicular nuclei & many vacuolated lipid droplets (L).
Group I H&E (x 40, 100,200 and 400 respectively)
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Fig.2: A Photomicrograph of a section of rat testis of group II (treated with 50mg/kg for 16 weeks) showing:
A: The capsule (↑) appears corrugated with congested blood vessels (V). Some of the seminiferous tubules (St) are similar to the
control tubules.
B&C: shrunken, widely separated and atrophied seminiferous tubules. Most of them appear empty with remnants of
spermatogenic cells (R). Some are filled with dense hyalinized necrotic (N) material.
D: The tubules contain apoptotic bodies with fragments of nuclei and acidophilic cytoplasm (↑).
GroupIIH&E (x 40,100,200 &400respectively)

Fig3: A Photomicrograph of a section of rat testis of group III (treated with 100 mg/kg for 16weeks) showing
A: distorted architecture of the seminiferous tubules. The capsule (↑) appears thickened with congested blood vessels (V). B:
Some are filled with necrotic (↑) material, others contain remnants (R) of spermatogenic cells. Some of the seminiferous tubules
(St) atrophied and sever destructed. Interstitial widening between seminiferous tubules and depletion of Leydig cells (*) with
congested blood vessels (V).
C: marked disorganization of Seminiferous tubules (St) appears with extensive loss of spermatogenesis. Some are filled with
necrotic (N) material, of spermatogenic cells (↑). Extensive widening of the interstialspace(▲) filled with pink exudate and
congested blood vessels (V).
D: marked disorganization of Seminiferous tubules appears with extensive hydropic degeneration of germinal layer of
seminiferous tubule (↑) together with defusing edema and extensive loss of spermatogenesis. Notice the absence of sperm with the
presence of cellular remnants within the lumen of the tubules (St).
Group III H&E (x 40,100,200 &400respectively)
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Fig.4: A Photomicrograph of a section of rat testis of group IV (treated with 150 mg/kg for 16weeks) showing:
A: congested blood vessel (V) under the capsule (↑). the severely damaged seminiferous tubule is widely separated from each (⃰).
Most of the seminiferous tubules are emptied from sperms (St).
B: showing sever atrophied seminiferous tubules (St) appears with extensive loss of spermatogenesis. Some are filled with
necrotic (N) material of spermatogenic cells (↑). Also, there was a depletion in Leydig cells with very extensive interstitial edema
(⃰ ) .
C &D: many exfoliated pyknotic nuclei (↑) of the spermatogenic cells with the presence of Sertoli cells (Sn) only. Separation of
the lining basement membrane of some tubules (▲). Notice the absence of sperm with the presence of cellular remnants (R)
within the lumen of the tubules. Extensive widening of the interstialspace(⃰ ) with depletion in Leydig cells and congested blood
vessels (V).
Group IVH&E (x 40,100,200 &400respectively)

Fig. 5: A photomicrograph of a section of rat testis control group showing minimal collagen fibers (▲) are detected in between
the tubules and minimal deposition of collagen fibers seen in basement membranes of tubules (↑).
Group I MassonTrichrome x 200
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Fig. 6: A photomicrograph of a section of rat testis group II shows:
A: Marked focal thickening of the capsule (↑) surrounding the seminiferous tubules, numerous adipose tissue (A) with congested
blood vessels(V) under the tunica albuginea. Deposition of necrotic tissue (*) inside most of the seminiferous tubules.
B: Deposition of necrotic tissue (*) inside many seminiferous tubules. Apparent increase deposition of collagen fibers seen in
basement membranes of tubules (↑).
Group IIMassonTrichrome x 100, 200

Fig. 7: A photomicrograph of a section of rat testis group IIShowing:
A: focal thickening of the capsule (↑) surrounding the seminiferous tubules with congested blood vessels (V).
B: marked deposition of necrotic tissue (*) inside many seminiferous tubules. Apparent increase deposition of collagen fibers seen
in basement membranes of tubules (↑).
Group III
Masson Trichrome x 100, 200
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Fig. 8: A photomicrograph of a section of rat testis group IV showing:
A: Marked thickening of the capsule (↑) surrounding the seminiferous tubules. marked deposition of necrotic tissue (*) inside
many seminiferous tubules. Notice the appearance of empty seminiferous tubules (St)
B: marked deposition of necrotic tissue (*) inside many seminiferous tubules. Apparent increase deposition of collagen fibers seen
in basement membranes of tubules (↑).
Group IV
Masson Trichrome x 100, 200

Fig.9: Light microscopic examination of sperm smears of:
A: control group I (negative control) revealed that most of the sperms had normal morphology in the form of a hook-shaped head
(↑) and a long straight tail (▲).
B: group II(50 mg/kg) showing sperms appear with the pyriform head (↑).
C: group III (100mg/kg Sustanon) showing a sperm with the hocked shaped head (↑) and coiled tail (▲).
D: group IV (150mg/kgSustanon) sperm smear showing sperm abnormalities in the form of the detached head (↑) and coiled tail
(▲).
Group I, II, III &IVGIEMSA stain X400
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Table 1: bodyweight (gm), testis weight (gm), Surface
epithelium (µm) and testosterone (ng/ml) after 16 weeks
Groups
Body weight
Testis
n=5
weight
n=5

Group I

Group II

292.8
+ 7.26
II, III, IV
257.2 +31.71
I

area of seminiferous tubules (µm2), Thickness of the spermatogenic
The surface area
of seminiferous
tubules
n=5

4.7 +0.47

857 +45.46
II, III, IV

The thickness of
the
spermatogenic
epithelium
n=5
64.36 +4.99
II, III, IV

3.58 +0.23

494.83+42.64
I, IV

31.46 +2.88
I, III, IV

Testosterone
n=5

157.6 +4.92
IV

133.4 +6.2
IV

222.8+13.94
2.9+0.22
451.2 + 26.48
28.29 +2.9
165 +8.4
I
I
I, II
IV
229.8 +17.95
3.16+0.34
348.13+23.39
19.02 +1.32
207.8 +4.98
I
I, II
I, II
I, II, III
N= number of rats/ groupsValues are expresses as the mean + SE
I = significant (P<0.05) compared to the group I (control group).II= significant(P<0.05) compared to the group II (50 mg/kg).
III= significant (P<0.05) compared to the group III (100mg/kg).IV= group IV (P<0.05) compared to the group IV (150 mg/kg).
Group III
Group IV

Histogram (1): showing the mean body weight (gm) in each group.

81
Citation:Maha Haijan Ahmedet al., 2019. Histological Effects of Different Doses of Anabolic Androgenic Steroids (Sustanon® 250)on Testis of Male albino
Rats. Australian Journal of Basic and Applied Sciences, 13(2): 72-86. DOI: 10.22587/ajbas.2019.13.2.10

Histogram (2): Showing the mean weight (gm) of the testis in each group.

Histogram (3): Showing the mean testosterone blood level (ng/ml) in each group.
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Histogram (4): Showing the mean surface area of the seminiferous tubules(µm2) in each group.

Histogram (5): Showing the mean spermatogenic epithelial thickness (µm) of the seminiferous tubules in each group.
Table 2: Showing the mean percentage of sperm motility in each group.
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Groups

Group I
Group II

Group III
Group IV

Zero time
61+5.037
II, III, IV
34+3.67
I, III, IV
15+4,6
I, II
3.6+0.6
I, II

Sperm Motility
Mean +SE
(n=5)
15 min
30 min
55+6.32
50+5.2
II, III, IV
II, III, IV
27+3.39
23.5+1.87
I, III, IV
I, III, IV
9.2+3.06
8.6+ 3.55
I, II
I, II
1.8+0.20
1+zero
I, II
I, II

1 hour
45+6.27
II, III, IV
22+2
I, III, IV
6+2.8
I, II
0.6+0.22
I, II

N= number of rats/ groups
Values are expressed as the mean + SE
I = significant (P<0.05) compared to the group I (control group).
II= significant(P<0.05) compared to the group II (50 mg/kg).
III= significant (P<0.05) compared to group III (100mg/kg).
IV= group IV (P<0.05) compared to the group IV (150 mg/kg).

Histogram (6): Showing the mean percentage of the sperm motility in each group.
DISCUSSION
Three different doses of Sustanon® 250 (50, 100 & 150 mg/kg), which have been selectedconcerning the doses taken by
athletes, were injected I.M.in the present study. The experiment was done for 16 weeks for all doses. This dose was selected
according to a previously conducted pilot study. In the pilot study, doses were tested to select the proper dose and duration for the
study. The desired effect was obtained at a low dose (50mg/kg body weight /testis). The total experiment duration was 16 weeks
as this period represented the average time for spermatogenesis in male rats which occurs in approximately sixty days(Rasul and
Aziz, 2012).The general examination of the rats from all groups revealed no signs of general stress or discomfort. This finding
could be supported by the absence of a significant change of serum stress hormones as Cortisol and fasting blood sugar in
previous studies with Sustanon ®250 administration (Rane and Ekström, 2012).
In the current study, the injection of sustanon®250 (50, 100 and 150 mg /kg BW) led to highly significant decrease in
BW gain of male rats occur in contrast to control group. This result concomitant with Al-Aubody and AL-Diwan, (2014)who
reported that a remarkable decrease in BW gain of male and female rats occur due to sustanon®250 injection 50, 100 and 150 mg
/kg BW compared with control groups. While the high dose of sustanon®250 of 150 mg /kg BW showed to decrease the BW gain
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compared with other treated male groups, however, this difference was not seen in a treated female. They explainedthat an
excessive concentration of testosterone can inhibit growth and weight gain due to decreased appetite, electrolyte imbalance and
increased lipid oxidation (Lee et al., 2003). A study reported by Singh et al., (2013) indicated that androgens inhibit the ability of
some fat cells to store lipids by blocking a signal transduction pathway that normally supports adipocyte function. This might
reduce the BW gain. Also, AAS can decrease fat by increasing basal metabolic rate.
In the current study, after 16 weeks of Sustanon 250 in different doses 50, 100 & 150 mg/kg (group II, III & IV) showed
a highly significant decrease in testis weight as compared to the control group (P<0.05). This agreed with Singh et al., (2013) who
observed that slight deterioration in testes weight following exposure of AAS in all treatment groups is a form of normal effect
that would have been expected. Souza et al., (2017) reported that synthetic androgens cause a reduction in the area and diameter of
the seminiferous tubules, so it causes the reduction of the testis weight.
According to the present study, there was a significant increase(P<0.05) of the testosterone hormone in group II, III & IV
as compared to the group I control group.Group IV (150 mg/kg) showed a significant increase (P<0.05) as compared to group II
(50 mg/kg) & III (100 mg/kg), but group III increased than group II but nonsignificant.This result concomitant with Rasul and
Aziz, (2012)who reported that the higher doses of Sustanon increased significantly in the serum testosterone, whereas in the lower
dose, serum testosterone showed non-significantly increasedas compared to control group. This result is correlated with the
findings of other investigators Muraoka, (2001) and Shiono, (2001) who approved that increase or decrease of serum testosterone
in animals who taken AAS depends on the duration of exposure, the dose,and type of AASs. In contrast, Tahtamouni et al., (2010)
indicated that injection of nandrolonedecanoate (another form of AAS) caused a significant decrease in testosterone level in the
treated animals compared with the control group.
In the present study, H&E stained sections of seminiferous tubules after 16 weeks of Sustanon abuse appeared shrunken,
atrophic and degenerated with marked apoptotic cells. Few sperms or absence of sperm in the lumen was seen. Also, Sertoli cells
appeared affected. This could be attributed to the necrotizing effect of Sustanon, which was reported by Majhool&Zenad, (2016).
Similar results were revealed by other researchers with different AASoverdose (Pak et al., 2003). Thisis explained by Amer and
Selim, (2011) who mentioned that exogenous testosterone will stop the production of testosterone in the Leydig cells of the testis.
Increased serum testosterone levels led to inhibition of the hypothalamic-pituitary–testis axis, observed by the lower levels of LH
and FSH. The testes will degenerate as a result of stopping stimulation of the Leydig cells to synthesize testosterone. The current
structural changes were supported by the present statistical findings in the form of a significant decrease of the surface area of the
seminiferous tubule of each group.
The main basic cells for toxinswhichinterrupted spermatogenesis are the Leydig, Sertoli cells and the germ cells. Each of
these cell types in animals can be selectively affected by specific toxins, leading to apoptosis (Reddy et al., 2009).AASled to a
defect in the activities of Sertoli cells, therefore, failure of spermatogenesis, incomplete meiosis and stop of transition of
spermatocytes to spermatids were seen (Holdcraft et al., 2004).
Moreover, the Sertoli cells might have been affected due to AAS effects on the epididymal function (Bairy et al., 2010).
According to the present study, the Sertoli cells were the most resistant cells in groups II, III and IV as observed in the H&E
stained sections. This result coincided with the Sertoli cell only (SCO) form of Non-obstructive azoospermia (NOA) of
azoospermic males (Jeˇzek 2013). These Sertoli cells act as testicular macrophages present inside the seminiferous tubules. They
contain many lysosomes and are able to phagocytose cytoplasmic remnants shed during spermiogenesis. In addition, they
synthesize and release testicular transferrin, androgen binding protein (ABP), inhibin and fructose-rich medium which are
considered important factors supporting normal spermatogenesis (Rex and Luiz 2008 andGartner and Hiatt 2014).
In the current study, group II, III and IV (50, 100,150 mg/kg) showed necrotic tissues inside the seminiferous tubules in
H&E and Masson trichrome-stained sections. This was similar to the findings of a recent study by Amer&Selim, (2011) which
added that hyalinosis was an important histological finding after Sustanon I.M. injection.They observed that 80% of spermatids
lose contact with the Sertoli cells due to the affection of the adhesion molecules in the junction between the Sertoli and the
spermatids(O’Donnell et al., 2001). In the current study, the structure changes were supported by the present statistical findings of
the mean spermatogenic epithelial thickness (µm) of the seminiferous tubules in each group. Furthermore, McLachlan et al.,
(2007) stated that hyalinosis, necrosis,and fibrosis appeared similar by Masson trichrome stain as they were all devoid of
spermatogenic epithelium. In the current study, necrosis, hyalinosis, and fibrosis were prominent in group IV in comparison to
group II and III. This might be referred to as the dose-dependent effect and duration of exposure of Sustanon® 250 on the
testicular tissue.
Moreover, in group IV, fibrosis was massive with thickening of the connective tissue capsule. Interstitial fibrosis could
be explained by the released factors from the chronic inflammatory cells. The macrophages could initiate the process of fibrosis
and tissue repair. Transforming growth factor-β (TGF-β) which was released from macrophages and T lymphocytes was a
chemotactic factor for fibroblasts. Also, it stimulated extracellular protein synthesis. Furthermore, the epidermal growth factor
(EGF) produced from the activated macrophages stimulated granulation tissue formation and fibrosis (Vinay et al., 2013).
Similarly, intra-tubular fibrosis could be attributed to the previously mentioned factors. In addition, it was suggested that
the epithelium could be transformed completely into another type of tissue (connective tissue) in response to severe injury. This
phenomenon was called epithelial-mesenchymal transformation (Raghu and Robert, 2009). This transformation which occurred in
the epithelial tissues was mediated by inflammatory cells and fibroblasts that released many inflammatory ECM signals as
collagens, laminins,and elastin. It was known as epithelial-mesenchymal transformation type II (Kim et al., 2006 andPotenta et al.,
2008).
In the current study, showed an apparent decrease in the sperm in the seminiferous tubules. The current structural
changes were supported by the present statistical findings in the form of significant decrease (P<0.05) of the number of viable
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motile sperm in group II, III & IV as compared to the group I control group. Group II and IV showed a significant decrease
(P<0.05) as compared to group II, but group III decreased in a number of sperm motility than group IV but non-significant
(P>0.05). This result explained by Rasul and Aziz, (2012) who mentioned that decreased level of intratesticular testosterone led to
decreased the sperm count. Testosterone level is linked directly to spermatogenesis. Testosterone converted to estradiol
whichstopped the spermatogenesis. The decrease in Sertoli cell number in rats treated byAAS could have resulted in the arrest of
spermatogonia leading to a decrease in sperm count and atrophied testis (Tahtamouni et al., 2010). Giemsa stain for sperm smear
showed most of the sperms had normal morphology in the form of a hook-shaped head and a long straight tail in all group I,
II,II&III. On the other hand, there were some sperms showed abnormality in the group I, II, III & IV. This result in agreement
with the Al-Aubody and AL-Diwan, (2014) who reported that the sperm is morphologically abnormal if it had one of these
features of the absence of a tail, round head and /or detached head.They mentioned that thepercentage of abnormal sperm
morphology increased significantly in all treated groups compared with the control group. Also, O’Donnell et al., (2001)
explained that decrease in sperm count and intratesticular testosterone has been occurred due to exogenous testosterone.
Moreover, several studies have mentioned that AASs affected sperm count, sperm motility and sperm morphology(Potenta et al.,
2008 andTorres-Calleja et al., 2001).Torres -Calleja et al., (2001) mentioned that AAS alone decreased the sperm count
anddeteriorate the percentage of morphologically normal sperm.The reason for that was due to the testosterone injection which led
to hormonal disturbance and increased reactive oxygen speciesformationthat may induce severe functional disorder of sperm
(Sachdev& Davies, 2008)
After examination ofH&E sections of the testis of control and experimental animals by light microscope, obvious
differences were noted. The testis of Sustanon® 250 injected groups showed histological changes including severe degradation of
the seminiferous tubules epithelial lining, the appearance of apoptotic cells, and lack of spermatids which increase with elevated
doses of Sustanon® 250. Other recent studies have supported the current results (Naraghi et al., 2010 &Thabet et al., 2010).
CONCLUSION
The present work illustrated the extensive effects of toxic doses of Sustanon® 250 on testis of the rats. For this reason,
drug-prevention counseling to athletes and teenagers is focused on the use of anabolic steroids. Also, physicians should be
informed about the physiologic effects and should be limited to those with a medical indication and under observation.
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