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ABSTRACT 

          This experimental study was carried out to investigate the effects of three different doses of artificial 

testosterone (sustanon) on the histological structure and the function of liver and kidney. For this 

experiment 48 adult female rats divided into four groups received 0.05, 0.1, 0.2 mg/kg respectively in 

addition to one control group for a period of 42 days. Blood samples were collected at the end of the 

experiment for liver enzymes levels analysis. Then the animals were sacrificed and dissected out to remove 

liver and kidneys for histopathological study. The results showed significant changes in liver enzymes 

compared with control group. All treated groups showed enlargement and congestion in hepatocytes and 

nephrons. In addition to that, Cellular swelling, vacuolar degeneration, fatty changes and apoptosis were 

noticed in all treatment groups. It was concluded from this study that artificial testosterone at the above 

doses had hepatic and renal histological and physiological changes in female rats and these findings 

suggesting a similar effect in human.   
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INTRODUCTION  

         In recent years many youth and athletes have 

been using excessive doses of anabolic steroids 

(Tahtamouni, 2008; Preeti and Sharma 2017). The-

se steroids are synthetic compounds have similar 

structure to that of testosterone (Rahwan 1988). 

Androgens have been used for muscle growth 

enhancement (Rahwan 1988).  High doses of these 

steroids are used to get a rapid and massive incre-

ase in the skeletal muscle size and efficiency during 

competition. Sustanon is one of these steroids 

which has many useful uses such as treatment of 

osteoporosis, male infertility (Harvey and Champe 

2002). Regarding sustanon, it is characterized by a 

special distinguished properties and structure in 

comparison to other steroids. It is consisted of four 

different testosterone ester compounds in oily est-

ate ensuring testosterone presence into the blood 

for a period of 3–4 weeks. These drugs are given to 

horses and dogs to improve their physical perfor-

mance (Khedekar, et al. 2012), and they could 

cause a disease called Toxicant Associated Steato-

hepatitis (TASH) (Schwinge, et al., 2011). They are 

also able to cause a marked and fast growth in 

muscle mass and strength, therefore, many athletes 

prefer to use sustanon to get immediate results. 

Beside this effect, there were effects of estrogen 

used to increase breast tissues growth in a condition 

called gynecomastia (Meriggiola, Costantino et al. 

2002). Other studies reported serious effects of 

anabolic drugs abuse such as left ventricle enlarge-

ment which may cause death, liver disease and 

jaundice, kidney and testicular disorder which may 

lead to infertility, hypertension (Hassan, et al., 

2009; Ermawati and Wibisono 2017; Klaewklad, et  

al., 2017). These drugs can affect libido, baldness, 

voice in women during the early stages of use and 

irregular menstrual cycle, and a smaller breast size 

in longer uses (Hartgens and Kuipers 2004). An 

early epiphyses closure in adolescence occurs res-

ulting in short stature (Reents 2000). Due to the 

limited studies on hepatic and renal effects of 

artificial testosterone, this study was conducted to 

investigate the possible histological and biochemi-

cal alterations in these organs. 
 

MATERIALS AND METHODS 

       Twenty-four albino rats of three months old 

weighed 250-350 gm were obtained from labora-

tory animal house of Sciences College, University 

of Babylon. Animals had food and water daily, kept 

on a 12:12 hour light – dark cycle and a tempera-

ture of 22-26°C. Ampoules of 5 ml sustanon (250 

mg/ml) manufactured by (Organon Oss company, 

Holland) were used in this study.  Sustanon (5 ml) 

ampoules were bought from local pharmacy.  Four 

groups of 6 rats in each were used in this study.  

The first group considered as negative control 

group. The second, third and fourth group were 

injected intramuscularly (IM) with weekly doses of 

0.05, 0.1 and 0.2 mg/kg of body weight respecti-

vely of sustanon for 6 weeks. After sacrificing the 

animals, the Animals were dissected out, liver and 

kidneys were weighed, fixed in 10% formalin for 

histological study.  blood samples were collected 

directly from the heart, and serum separated to 

determine a (ALT) and spartate aminotransferase 
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(AST) levels in both control and treatment groups 

by using ELISA technique provided by Elab-

science, for statistical analysis. 
RESULTS  
Biochemical analysis: The results of biochemi-
cal analysis for blood serum in (figure 1)  sho-
wed an  increase in ALT enzyme in all injected 
groups in comparison to control group and sig-
nificantly increased levels of AST compared to 
control group were also observed .  

Figure 1:  Comparison of ALT levels in sustanon 

injected groups and control.  

Figure 2:  Comparison of AST levels in sustanon 
injected groups and control. 
 

Histological study  
 A-  Hepatic effect: The histopathological study 
of females rats liver tissue revealed mild to 
severe changes  in liver histology at 0.05mg/kg 
of sustanon showed mild increasing number 
and cytoplasm of  hepatocytes (figure 4). In  0.1 
mg/kg   sustanon injected group, hyperplasia in 
liver lobules , increasing in nuclear density with 
increasing in hepatocyte  eosinophilic granules 
were oberved (figure 5), while at concentration 
of 0.2mg/kg of sustanon, hyperplasia of hepato-
cyte in addition to increase in nuclear density 
with increase in hepatocyte eosinophilic granu-
les (figure 6)  as compared with control group 
(figure 3) were noticed.    
B- Renal effect: The histological  study  of fem-

ales  rats  kidney showed histopathological changes  

of the kidney at different concentrations of susta-

non represented by mild to severe changes at 0.05 

mg/kg of sustanon compared with control group 

(figure 8).  In concentration  0.1mg/kg of sustanon  

few changes in tubular lining epithelium were noti-

ced (figure 9).  Meanwhile, at 0.2mg/kg of susta-

non group,distortion in renal tubules, orange-red 

amorphous material in some of renal tubules  (fig. 
10), compared with control group (figure 7) 
were observed .  

 

Figure 3: Liver of control group stained with 
Haematoxylin and eosin 100X.   
 

 
Figure 4: liver of rat injected with 0.05 mg/kg 
sustanon. Haematoxylin and eosin 100X. 
 

 
Figure 5: Liver of rat injected with 0.1 mg/kg of 
sustanon. H&E 100X. 
 

 
Figure 6: Liver of rat injected with 0.2 mg/kg 
sustanon, H & E stain 100X. 
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Figure 7: Kidney of control group. H & E stain 
100X. 
 

 
Figure 8: Kidney of 0.05 mg/kg injected group. 
H & E stain 100X. 

 
Figure 9:  Kidney of 0.1 mg/kg injected group. 
H & E stain 100X. 

 
Figure 10:   Kidney of 0.2 mg/kg injected group. 
H & E stain 100X. 
 

DISCUSSION  

         The result of this study revealed increases of 

serum AST and ALT enzymes in female rats inject-

ted with the various doses of sustanon.  The incre-

ase in ALT and AST levels as the dose was increa-

sed means that the damage of hepatocytes was 

maybe due to the destruction of mitochondria and 

therefore the release of these enzymes outside the 

hepatocytes. ALT increase is more indicative of 

liver damage than AST (Yang Lee, et al., 2011).  

AST increase in treated animals is indicative of 

muscle and hepatocytes damage because this enz-

yme is specific for muscles (Gragera, et al., 1993). 

This result disagree with other results when serum 

parameters usually used for testing hepatic funct-

ion did not change considerably after the injection 

with these steroids (Bin-Bisher 2009). Another fin-

ding in this study was the occurrence of hepato-

cytes apoptosis similar to what happened in the use 

of blodenon (mention the generic name of the drug) 

which is another anabolic androgenic steroid (Hild, 

et al., 2010). This result could suggest that sustanon 

may have caused apoptosis through the destruction 

of mitochondria. The unplanned use of these ster-

oid for long periods could lead to morphological 

changes in liver cells. On the other hand, alkylation 

of the molecule may cause decreased liver function 

(Hall 2005). 

      In regard to the results of the kidney function, 

it is clear that high doses of sustanon resulted in 

dramatic changes in the histology of nephrons 

during the 6 weeks of exposure to sustanon which 

means that these results reflect kidney disorder and 

less ability to excrete nitrogenous compounds. The 

increased potassium and sodium ions observed by 

in sustanon treated rats indicated a lower kidney 

functional ability which is another sign of sustanon 

effects on kidney function. The kidney results seem 

to support results obtained by Habscheid (1999) 

who recorded a kidney dysfunction in a youth athl-

ete who had taken high doses of anabolic drugs for 

months and he concluded that high doses of these 

drugs for long periods can lead to renal failure and 

liver disorders. The result of this study was similar 

to the observations obtained by Hoseini (2008) 

who found marked abnormalities in the kidney 

structure caused by high doses of steroids (Hoseini, 

et al., 2009). The results of this study were different 

from results found by Conway (2000) who sugges-

ted that sustanon had no or very rare effects on 

kidneys. In regard to the mechanism of action of 

these abnormal effects on the kidney which are 

induced by high doses of sustanon in particular is 

still unknown (Conway, et al., 2000). Nevertheless, 

a few hypotheses are available. Welder (1995) for 

example supposed that testosterone toxic metaboli-
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tes may be responsible for these effects(Welder, et 

al., 1995). 
 

Conclusions 

The results showed significant changes in liver 

enzymes compared with control group. All treated 

groups showed enlargement and congestion in hea-

ptocytes and nephrons. In addition to that, Cellular 

swelling, vacuolar degeneration, fatty changes and 

apoptosis were noticed in all treatment groups. It 

was concluded from this study that artificial testo-

sterone at the above doses had hepatic and renal 

histological and physiological changes in female 

rats and these findings suggesting a similar effect 

in human.   
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