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Abstract

Background and objective: The present study is determining the effect of Nandrolone Decanoate (ND)
administration on the liver and kidney of white male albino rats. In addition, study the possible protective effect of
administration of Antox and Silymarin on ND.

Methods: The sample consisted of 110 male albino rats that divided into eleven groups treated by Nandrolone
Decanoate at a dose of 7.93 mg/kg and 11.9 mg/kg then treated by Silymarin or Antox or both for 8 weeks. The
variations in the body weight and weight of liver & kidney organs of rats are determined in all different groups in
addition to the variation in liver enzymes (ALT-AST), bilirubin level, kidney function tests: Creatinine and blood urea
level among different study groups are measured. The present study represents the hepatic and renal histological
changes observed among the different groups.

Results: The highest increase in liver weight the group was treated by ND low dose while the least value of liver
weight noted at group is treated by ND high dose. The combination of Silymarin and Antox with ND at high and low
dose showed the best results of liver weight. The highest increase in kidney weight showed at ND high dose group
while the best result in reduce the kidney weight showed in rats treated by ND low dose with Antox. The highest
increase of liver enzymes showed among ND high dose group while the more decrease in liver enzymes showed in
groups treated with the combination of Silymarin and Antox with ND at low and high dose. The highest value
showed in the group treated by ND high dose while the more decrease in kidney function tests showed in groups
treated by the combination of Silymarin and Antox with ND at low and high dose.

Conclusion: The combination of Silymarin and Antox with ND showed the best improvement in liver and renal
tissue changes, these means synergistic action to protect the hepato-renal cells against harmful effect of ND by their
antioxidant and free radical scavenging activities.

Keywords: Antioxidant; Nandrolone Decanoate; Silmarin; Antox;
Liver; Kidney

Introduction
Anabolic Androgenic Steroids (AAS) are synthetic compounds

which are the derivatives of testosterone. The androgenic effects of
these hormones can be generally considered as those associated with
masculinization and the anabolic effects as those associated with
protein building in skeletal muscle and bone [1].

Anabolic androgenic steroids have established their benefit in
treating various types of anaemia, osteoporosis, androgen replacement
therapy, muscle-wasting conditions, cachexia caused by various
cancers, and HIV infection. Long-standing hypogonadism in adult
males is associated with reduced bone reconstruct and decreased bone
formation. In treating muscle-wasting disorders with AAS, none of
AAS preparations has proved to be superior to another [2]. Recently,
AAS has been studied for male andropause replacement therapy, but

more studies are required before AAS can be used broadly for
improving the quality of life of ageing males [3].

Among a vast number of flourishing AAS drugs, the 19-nor-
testosterone derivative, Nandrolone Decanoate (ND), is one of the
most commonly abused AAS compound in the world [4]. Thus, ND is
the drug used in the experimental animal studies upon which this
thesis is based. Nandrolone is frequently used to handle many clinical
symptoms and diseases, such as osteoporosis, HIV-associated muscle
wasting [5]. However, despite such therapeutic beneficial potentials,
chronic and unregulated use of Nandrolone result in undesirable
outcomes, including hepatic toxicity, alternation of thyroid function,
cardiovascular toxicities [6].

Silymarin, an antioxidant flavonoid complex derived from the herb
milk thistle (Silybum marianum) has long been used in the treatment
of liver diseases. This property seems to be due to its ability to scavenge
free radicals [7].
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Antox is an antioxidant drug composed of selenium, vitamin A
acetate, ascorbic acid and vitamin E. Antox was used in therapy of
various liver diseases and kidney injury [8].

The aim of the present study is to determine the effect of
Nandrolone Decanoate administration on the liver and kidney of white
male albino rats. In addition, study the possible protective effect of
administration of Antox and Silymarin on Nandrolone Decanoate-
induced changes on liver and kidney enzymes and histopathology.

Materials and Methods
The present study was conducted to evaluate the effect of the

administration of Nandrolone Decanoate (an anabolic steroid) on the
liver and kidney of white male Albino rats. The entire experimental
protocol that involved the use of animals was approved by the Ethics
Committee for Animal Research and was conducted in with
conformity the institutional and national guidelines for the care and
use of animals.

Nandrolone Decanoate has the trade name (Deca-Durabolin) from
an Organon company in the form of ampoule 25 mg.

Silymarin obtained from Mepaco company in the form of tablets
each tablet contains 140 mg.

Antox obtained from Sedico company in the form of tablets each
tablet contain 185 mg.

Animals
The sample consisted of 110 male 7 week old albino rats that were

provided by Institute of Ophthalmology, Giza. They were given the
ordinary rodent diet and tap water separately housed in cages (one rat
per cage). The animals were randomly divided into 8 groups; each
group contains 10 rats as follows:

Group 1: Negative control group. Animals untreated and served as
negative control.

Group 2: Positive control group. Animals treated by Silymarin orally
at a dose of 20 mg/kg BW/day for 8 weeks.

Group 3:Positive control group. Animals treated by Antox orally at a
dose of 51.6 mg/kg BW/da y for 8 weeks.

Group 4: Nandrolone Decanoate (ND) treated group by 1/75 of the
LD50. The rats treated by Nandrolone Decanoate at a dose of 7.93
mg/kg BW (1/75 of the LD50) given by intraperitonial injection once
per week for 8 weeks.

Group 5: Nandrolone Decanoate (ND) treated group by 1/50 of the
LD50. The rats treated by Nandrolone Decanoate at a dose of 11.9
mg/kg BW (1/50 of the LD50) given by intraperitonial injection once
per week for 8 weeks.

Group 6: Nandrolone Decanoate (ND) plus Silymarin treated
groups:

(A) The rats treated by Silymarin (20 mg/kg BW/day) orally for 8
weeks, Nandrolone Decanoate (7.93 mg/kg BW) given by
intraperitonial injection once per week for 8 weeks.

(B) The rats treated by Silymarin (20 mg/kg BW/day) orally for 8
weeks, Nandrolone Decanoate (11.9 mg/kg BW) given by
intraperitonial injection once per week for 8 weeks.

Group 7: Nandrolone Decanoate (ND) plus Antox treated groups:

(A) The rats treated by Antox (51.6 mg/kg BW/day) orally for 8
weeks, Nandrolone Decanoate (7.93 mg/kg BW) given by
intraperitonial injection once per week for 8 weeks.

(B) The rats treated by Antox (51.6 mg/kg BW/day) orally for 8
weeks, Nandrolone Decanoate (11.9 mg/kg BW) given by
intraperitonial injection once per week for 8 weeks.

Group 8: Nandrolone Decanoate (ND) plus Antox-Silymarin
treated groups:

(A) The rats treated by Silymarin (20 mg/kg BW/day) orally for 8
weeks, Antox (51.6 mg/kg BW/day) orally for 8 weeks and Nandrolone
Decanoate (7.93 mg/kg BW) given by intraperitonial injection once
per week for 8 weeks.

(B) The rats treated by Silymarin (20 mg/kg BW/day) orally for 8
weeks, Antox (51.6 mg/kg BW) orally for 8 weeks and Nandrolone
Decanoate (11.9 mg/kg BW) given by intraperitonial injection once
per week for 8 weeks.

A drug used in treatment of rats
The groups received intraperitonial injections of Nandrolone

Decanoate has trade name (Deca Durabolin) in the form of ampoule
25 mg.

The groups received Silymarin in the form of tablets each tablet
contain 140 mg.

The groups received Antox composed of vitamin A (0.554 mg),
vitamin C (100 mg), vitamin E (30 mg), and selenium (50 μg), in the
form of tablets each tablet contains 185 mg.

Tissue harvesting procedures
At the end of the experiment, the animals sacrificed by cervical

decapitation and laparotomy were carried out to remove the tissues
(kidney& liver) that were weighted and stored in a formalin solution.

Sample of 0.5 cmз of the organs (liver and kidney) were removed
and fixed in 10% neutral formalin for 24 hr followed by washing,
dehydration in ascending grades of alcohol, clearing in xylen and
embedding in hard paraffin. Samples were then serially sectioned a
thickness of 5-6 μ, mounted on albuminized slides and left for 24 hr at
37°C to dry and to avoid detachment of sections during subsequent
steps of staining. The tissue sections were stained with Hematoxylin
and Eosin stain and then examined under the light microscope. The
histopathological examination of liver and kidney will be carried out to
determine any associated changes and compare between groups. The
liver tissue sections were also stained with special stain (Masson's
trichrome stain) to showing the fibrosis of liver tissue.

Biochemical analysis
Blood samples were collected, then centrifuge. The plasma was

stored in eppendorf tubes and frozen at -80ºC to subsequent analysis.

The determination of the plasma concentration of AST (aspartate
aminotransfrase) Normal 21-23, ALT (alanine aminotransferase)
Normal 14-18, Total Bilirubin (Normal 0.6-0.8), Urea serum level
(Normal 18-21) and creatinine serum level (Normal 0.74-0.92) were
measured by standard methods adapted for a RA 1000 analyser
(Technicon, USA).
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Statistical analysis
Data was collected and coded to facilitate data manipulation and

double entered into Microsoft Access and data analysis was performed
using SPSS software version 18 under windows 7.

Simple descriptive analysis in the form of numbers and percentages
for qualitative data, and arithmetic means as central tendency
measurement, standard deviations a measure of dispersion for
quantitative parametric data, and inferential statistic test:

For quantitative parametric data: One way ANOVA test in
comparing more than two independent groups of quantitative data.

For quantitative non parametric data: Non Paired variables: Kruskal
Wallis test used in comparing more than two independent groups.
Paired variables: Freidman test used in comparing more than two
groups of dependant data.

For qualitative data: Chi square test to compare two of more than
two qualitative groups.

The level P ≤ 0.05 was considered the cut-off value for significance.

Results
The variations in the body weight of rats are determined at every

week up to 8 weeks. According Figure 1, the maximum weight noted in
rats treated by ND at the high dose at different interval times, ND get
the highest weight gain compared to the rats which treated by
Silymarin or Antox. Silymarin reduce the weight gain of rat which
treated by ND at low and high dose. The effect of Antox gets the same
behaviour of Silymarin, which reduce the weight gain. The
combination of Silymarin and Antox reduce the weight gain of rats
compared to the rate which treated by Silymarin or Antox only.

The relations between the weight of organs (liver and kidney) are
noted at different time intervals of the experiment according to the
types of treatments groups of the rats.

Figure 1: The variation in weight of rats at different groups compared to the initial weigh.

According to the Figure 2, weight of livers get the higher value in
group is treated by ND low dose, while the lower value of liver weight
recorded at group is treated by ND high dose.
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Figure 2: Shows the variation in liver weight of rats according to types of treatment groups of the rats.

The increasing weight of liver in the ND low dose group is
decreasing in presence of Silymarin or Antox only or in the presence of
both. This behaviour is changed in presence of ND high dose which
cause decreases in liver weight due to the damage effect followed by
increases in weight of liver in the presence of Silymarin or Antox
whose reduce this damage.

According to the Figures 3 and 4, the variation in kidney weight gets
different trend compared with liver weight. The high value of kidney
weight recorded at ND high dose, while the lower value of kidney
weight is recording at control group, Silymarin and Antox groups with
slightly change.

Figure 3: Shows the variation in right kidney weight of rats according to types of treatment groups of the rats.
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Figure 4: Shows the variation in lift kidney weight of rats according to types of treatment groups of the rats.

Silymarin reduce the kidney weight of rat which treated by ND high
dose. Antox reduce the kidney weight at ND low and high dose. The
combination of Silymarin and Antox reduce the kidney weight of rats
compared to the rat, which treated by Silymarin or Antox only.

The variation in liver enzymes (ALT-AST) in IU/L and bilirubin
level by mg/dl among different study groups showed in the following
figures.

The Figures 5-7; illustrate that there is high increase of liver
enzymes (ALT, and AST) and bilirubin level among ND high dose
group, which indicate negative impact of this drug on liver function.
The increasing in liver enzymes are decreases in groups treated by ND
with Silymarin and more decrease in groups treated by ND with
Silymarin and Antox.

Figure 5: Shows the variation in liver enzyme (ALT) according to types of treatment groups of the rats.
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Figure 6: Shows the variation in liver enzyme (AST) according to types of treatment groups of the rats.

Figure 7: Shows the variation in bilirubin level according to types of treatment groups of the rats.

The variation in kidney function tests creatinine and blood urea
level by mg/dl among different study groups showed the following
figures.

The Figures 8 and 9 illustrates that there is high increase of urea,
and creatinine level among ND high dose groups, which indicate

negative impact of this drug on kidney function. This high kidney
function tests decrease in groups treated by ND with Antox and more
decrease in groups treated by ND with Silymarin and Antox.
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Figure 8: Shows the variation in urea blood level according to types of treatment.

Figure 9: Shows the variation in creatinine level according to types of treatment groups of the rats.
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Figure 10: Hepatic and renal histological change in different study group.

Figure 10 represents Hepatic and renal histological change in
different study group.

Table 1 represents the percentage of hepatic histological changes in
the different study groups. The table illustrates that there is statistically
significance difference with p-value <0.05 in rats' liver histopathology
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in different study group with high effect on liver tissues among groups
takes ND low and high dose, and ND high dose & Antox.

Group
No change Pathological change

P-value
No. (%) No. (%)

Control "negative" -100% 0%

<0.001

Positive Silymarin -100% 0%

Positive Antox -100% 0%

ND low dose 0% -100%

ND high dose 0% -100%

ND low dose & Silymarin -100% 0%

ND high dose & Silymarin -70% -30%

ND low dose & Antox -100% 0%

ND high dose & Antox -50% -50%

ND low dose & Silymarin & Antox -100% 0%

ND high dose & Silymarin & Antox -80% -20%

Table 1: Comparisons of liver histopathology in different study group.

The Table 2 represents the percentage of renal histological changes
in the different study groups. The table illustrates that there is
statistically significance difference with p-value <0.05 in rats' kidney

histopathology in different study group with high effect on kidney
tissues among groups takes ND low and high dose, and ND high dose
& Silymarin.

Group
No change Pathological change

P-value
No. (%) No. (%)

Control "negative" -100% 0%

<0.001

Positive Silymarin -100% 0%

Positive Antox -100% 0%

ND low dose 0% -100%

ND high dose 0% -100%

ND low dose & Silymarin -70% -30%

ND high dose & Silymarin -80% -20%

ND low dose & Antox -100% 0%

ND high dose & Antox -80% -20%

ND low dose & Silymarin & Antox -100% 0%

ND high dose & Silymarin & Antox -100% 0%

Table 2: Comparisons of kidney histopathology in different study group.

This relation represents the changes in liver pathology according to
the variation in liver enzymes. The mean value, SD and p value are
recorded in the following table. Table 3; illustrates that there is
statistically significant relation with p-value <0.05 in rats' liver
histopathology in different study group with high mean of AST, ALT
and bilirubin level among rats show liver pathology. According to this

relation the determination of liver enzymes can be marked for the
pathological changes in the liver.

This relation represents the changes in kidney pathology according
to the variation in kidney function tests. The mean value, SD and p
value are recorded in the following table. Table 4; illustrates that there
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is statistically significant relation with p-value <0.05 in rats' kidney
histopathology in different study group with high mean of urea and
creatinine level among rats show kidney pathology. According to this
relation the determination of kidney function tests can be marked for
the pathological changes in the kidney.

Group

No change

(n=71)
Pathological
change (n=24) P-value

Mean ± SD Mean ± SD

ALT 32.4 ± 11.3 51.6 ± 7.1 <0.0001

AST 48 ± 16 68.3 ± 5.2 <0.0001

Bilirubin 0.87 ± 0.19 1.1 ± 0.12 <0.0001

Table 3: The relation between liver enzymes with liver histopathology.

Group

No change

(n=71)
Pathological
change (n=24) P-value

Mean ± SD Mean ± SD

Urea 23.6 ± 3.1 31.8 ± 6.2 <0.0001

Creatinine 0.93 ± 0.12 1.13 ± 0.13 <0.0001

Table 4: The relation between kidney function tests with kidney
histopathology.

Discussion
Nandrolone Decanoate (ND) According to the National Institute on

Drug Abuse [9] is one of the most used anabolic derivatives of
testosterone, because of its moderate androgenic potential associated
with the best anabolic properties. Moreover, the use of Nandrolone
Decanoate has been applied for therapeutic purposes, and has been
effective, for example, to reduce loss of body mass and muscle in HIV
patients, increase the number of satellite cells per muscle fibre and
control of refractory anemia [10].

According to the main aim of this thesis, Silymarin and Antox are
used to reduce the side effect of ND; Silymarin possesses antioxidant
properties that seem to be due to their ability to scavenge free radicals
and to chelate metal ions [11]. Antox is an antioxidant drug used in
therapy of different liver diseases [8].

Regarding to the body weight, the groups which treated by ND at
low and high dose showed the highest increase (142.3 g) in weight gain
at different interval times. The increases in the body weight in presence
at low dose of ND and this finding are agree with other research who
stated that, the body mass was significantly higher in the ND low dose
group received 5 mg/kg [12]. The increases in the body weight at ND
high dose and this finding are agree with results of other study who
reported that, the weight gain significantly increased compared with
those of male and female control groups [13]. Another research stated
that, ND treated rats was significantly higher than those of the control
group [14].

Regarding to the liver weight, the highest increase of the liver weight
showed in the case of low dose of ND recorded (4.9 ± 0.15 g) due to
congestion and this behaviour dramatically change at high dose of ND
which showed decrease in liver weight to (3.5 ± 0.09 g) that is due to

fibrosis as shown in histopathological effects of ND. This was in
agreement with other study, who observed that the amount of collagen
importantly increased in parenchyma of rat liver, following above the
pharmacological dose of ND along five weeks [12], while other
research, reported that liver weight of ND administered rats was higher
as compared to control [15]. Similarly, another study reported that
liver weight of ND administered rats increased at the rate of 19-36%
[16]. However, observed that the liver weight of ND administered rats
was lower as compared to control groups at the sixth week of the ND
application [17]. In the another [18] study, the decrement of relative
liver weight of ND administered rats was consistent with the
observation of other research who suggested that this decrement may
be due to the type of anabolic steroid, the form and duration of
administration of the drug [17].

The combination of ND with Antox and Silymarin is success in
reducing the damage effect of ND on the liver weight, where the results
of liver weight at ND low dose with Antox and Silymarin recorded (3.8
± 0.17 g) while the liver weight at ND high dose with Antox and
Silymarin recorded (3.98 ± 1.5 g).

Regarding to the kidney weight, the highest weight of kidneys
compared to another group weight at high dose of ND which
recording 0.50 ± 0.005 g and 0.52 ± 0.005 g for right and left kidney
respectively. This mainly due to congestion and this agrees with
another study, described that the administration of 10 and 50 mg ND
increased body weight, diameter and weight of the kidney at the end of
8th week of the experiment [19]. Additionally, other study showed that
animals treated with Nandrolone had the kidney weight increased by
about 30% [20].

Regarding to the liver enzymes, the variation in ALT, AST and
bilirubin values showed higher values in the group treated with ND
high dose and this behaviour is repeated in ND low dose group with
lower increases. This in agreement with other research, who considered
that the Nandrolone Decanoate management leads to a dose-
dependent increase in serum levels of the aspartate aminotransferase
and alanine aminotransferase in male rats [12]. Similarly, other study,
showed that serum aspartate transaminase (AST) value in female and
male test groups were significantly increased [13].

Regarding to the kidney function was normal in all control groups
while highly increased in ND high dose and this behaviour is repeated
in low dose ND with a lower increase in Urea. This agrees with other
study, who reported that is increase in urea concentration with groups
treated with ND and ND+BOL (Boldenone) (1-dehydro derivative of
testosterone) for six weeks a similar trend was found for Creatinine
concentrations [21].

Regarding to the liver histology in this study showing no changes
occur in the control groups but the groups treated by ND showed
histopathological changes in the liver tissue. These changes in liver
histopathology agree with other research, demonstrated that 5-week
ND administration at three different dosages (0.7 mg/kg, 5.3 mg/kg
and 10.3 mg/kg) per week in rats leads to an increase in collagen
deposition in the liver parenchyma, portal space, and centrolobular
vein [12].

Regarding the kidney histology, this study detected no pathological
changes occur in the all control groups, on the other hand the groups
treated by ND showed pathological changes in renal tissues. This was
in agreement with another study, who studied the effects of
testosterone undecanoate (TU) treatment reported degeneration of the
kidney were found in 25% of the animals treated with TU [22,23].
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Conclusion
The combination of Silymarin and Antox with ND showed the best

improvement in liver and renal tissues changes, these means
synergistic action to protect the hepato-renal cells against harmful
effect of ND by their antioxidant and free radical scavenging activities.
No reported research studied the effect of combination of Silymarin
and Antox with ND.
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