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Effect of Anabolic Androgenic Steroid on Body Weight and Its

Protection by Punica Granatum in Mice Model
Humaira Ali, Uzma Tipu Awan, Sarwar Zia, Khadija Qamar

ABSTRACT

Objectives: To determine the effect of anabolic androgenic steroid (AAS) on body weight and observe the protective role
of two forms of Punica granatum (Pomegranate). Place and duration of study: Department of Anatomy, Army Medical
College (AMC), Rawalpindi in collaboration with National Institute of Health (NIH), Islamabad from May 1stto June 30,
2015. Methodology: In this study, 40 healthy mice (BALB/c-strain) having average weight of 25-30 gms were divided into
four groups, each group having five males and five females. Ten animals were kept in one cage. Mice were fed with NIH
standard laboratory diet pellets for eight weeks with water ad libitum. Group A which served as a control group received
only lab diet. Groups B, C and D served as experimental groups. These three experimental groups were injected ND
(Nandrolone decanoate) (1 mg/100 gm of body weight), intramuscularly (I/M), in the back limb (once weekly) for 8 weeks.
Experimental group C also received pomegranate juice (PJ) (at the dose of 3ml/kg of body weight) via gastric tube daily for
8 weeks and experimental group D received pomegranate peel extract (PPE) (at the dose of 200mg/kg of body weight)
through gastric tube daily for 8 weeks. Net body weight gain of animals was recorded by weighing the animals at the start
and end of the study. The results of all the four groups were compiled and compared with each other. Results: The weights
of animals were increased considerably in experimental groups B, C and D. No significant improvement was seen in
pomegranate administered experimental groups C and D. Conclusion: Punica granatum has no protective role on steroid’s
induced total body weight gain.
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INTRODUCTION

AAS’s are synthetically produced derivatives of male
sex hormone, testosterone, secreted by Leydig cells
of testis. Currently, more than hundred forms of
AAS’s drugs have been developed. Even though
these drugs are given only on prescription, but in
some countries they are sold illegitimately. These
medications have been abusively used both by
gymnasts and best athletes to augment their
performance and for the purpose of bodybuilding.
They take the steroids in ten to hundred times more
than the recommended physiologic dose which
causes a number of adverse effects in hepatic,
cardiac, vascular and genital systems®. Androgenic
hormones play a vital role in development of male
reproductive system mainly spermatogenesis,
prostate development and secondary sex
characteristics.

Competitors use drugs in order to enhance their
strengths and to improve their physical appearance;
this is called “doping”, which is prohibited according
to International Olympic Committee rules. To reduce

APMC Volume 11, Number 2  April - June 2017

the hazard of developing tolerance to any specific
drug, steroids are taken as a mixture of different
agents taken at one time. When such drugs are used
as cocktail or simultaneously, this is known as
“stacking” and these are taken in toxic quantities that
causes ten to hundred folds increase in androgen
concentrations. Nandrolone Decanoate (ND) is the
most commonly abused AAS, as it is available in
both oral and injectable form?.

Although AAS’s are given therapeutically in some
wasting conditions such as bone marrow failures,
osteoporosis, hypogonadism and aplastic type of
anemias. According to researcher’s data, beneficial
anabolic effects come together with multiple side
effects on different body organs. Nephrotoxicity and
hepatotoxicity are often related to oxidative stress,
as these are main organ systems linked to drug
metabolism and clearing. When balance between
free radicals and defensive mechanisms gets
disturbed, oxidative stress occurs which leads to
cellular damage®.

www.apmc.com.pk 118



Punica granatum (pomegranate) belongs to the
“Punicacea” family and is among the ancient eatable
fruits. Pomegranate is widely cultivated in both near
and far east countries, in mediterranean region. This
fruit is filled with numerous juicy arils having a colour
from white to bright red. Each aril contains husk in
the centre with surrounding acidic red juice.
Pomegranate is rich source of phytochemicals,
flavonoids and tannins such as anthocyanins, ellagic
acid, gallic acid and minerals as well.

Antifungal, anthelminthic, antiviral, anti-neoplastic,
antimicrobial, antidiarrheal, anti-diabetic, antiulcer
and antioxidant properties have been documented
for different parts of this plant class*. The rationale
of this study was to observe the effect of anabolic
androgenic steroid on body weight and its protection
by pomegranate in mice.

METHODOLOGY

This lab based trial was conducted at Anatomy
Department, AMC, Rawalpindi in association with
National Institute of Health (NIH) laboratories,
Islamabad. Forty healthy mice of BALB/c-species,
both male and female with weight range of 25-30
gms were divided into four groups of ten animals
each. They were kept in NIH laboratories under
controlled environment regarding light and
temperature. Group A served as a control group and
was administered standard laboratory mice pellets
for 2 months. Groups B, C and D served as
experimental groups. Mice in these three
experimental groups were injected ND at the dose of
1 mg/100 gm body weight, as single I/M injection in
the hind limb once a week for 2 months®. After
preparation, PJ was stored at-20°C after diluting with
distilled water to volume of 1:3° and mice in
experimental group C was also given PJ at the dose
of 3ml/kg body weight” by gastric tube daily for 2

months, and mice in experimental group D was
given PPE? at the dose of 200mg/kg body weight® by
gastric tube daily for 2 months. This extract was
dissolved in plain water and was given to each
mouse.

The body weight of all the animals was recorded in
grams at the beginning and at the end of study, just
before the sacrifice of animals to calculate the total
body weight gain. The weight was recorded with the
help of triple beam balance. IBM SPSS v21 was
used for data analysis. ANOVA test was applied for
intergroup comparison of quantitative variables
followed by Post Hoc Tukey’s Test that was taken as
mean and standard deviations (mean = SD). A p-
value < 0.05 was taken to be indicative of statistical
significance.

RESULTS

This study was conducted to evaluate the “effect of
anabolic androgenic steroid on body weight and its
protection by Punica granatum in mice”. For this
purpose, forty BALB/c strain healthy male and
female mice were equally divided into four groups.
General observations showed that animals in control
group A and experimental groups B, C and D
remained active with normal sleep wake cycle
throughout the period of the study.

The initial (at the start of experiment) and final (at the
end of experiment) weights of animals were
recorded in grams (Fig-1) and weight gain was
calculated. In control group A, the mean and
standard deviation (SD) of weight gain at the time of
sacrifice  was 2.260+0.741gm. Whereas in
experimental group B, mean and SD of weight gain
was 8.710+£0.851gm. In experimental groups C and
D, mean and SD of weight gain were
6.150+1.229gm and 6.210+0.817gms respectively
(Table-1).

Table 1: Mean values of animal weight gain of control group A and experimental groups B, C and D (n=10)

Parameter Group A Group B Group C Group D P.value
Mean+SD Mean+SD Mean+SD Mean+SD
Animal weight gain (gm) 2.260+0.741 8.710+0.851 6.150+1.229 6.210+0.817 <0.001

Table 2: Statistical difference for animal weight gain on intergroup comparison of control group A an

experimental groups B, C and D

Group Avs. | Group Avs.
B C

Group Avs. | Group Bvs. | Group Bvs. | Group Cvs.

D C D D

Animal weight gain

<0.001 0.001
(gm)

0.000* 0.000* 0.000* 0.990

On intergroup comparison, weight gain in group B
was found statistically significant (p<0.001) as
compared to control group A. There was also
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statistically significant difference of weight gain
when experimental groups B and D were compared
with control group A (p=0.001). Experimental groups
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C and D showed no statistical significance (p-
value=0.990) (Table-2, Fig-2).

Figure-1: Photograph showing initial (a) and final
(b) weight of the animal in animal no. 3 of steroid
treated experimental group B.

Mean Total weight gain of mice(gms)

Groups

Figure-2: Bar chart showing comparison of
mean values of total weight gain of mice between
the control group A and experimental groups B,
C and D.

DISCUSSION

Androgens and other appearance and performance
enhancing substances are widely abused world-
wide, either to gain muscle mass or lose body fat.
This topic represents an expanding area of research
and an issue of growing public-health concern.

In the current study, all animals remained healthy
and active throughout the experimental period
except in experimental group B. These animals
showed significant body weight gain when
compared with control group A. The body weight of
all the animals in grams was recorded at the
beginning and at the end of study, just before the
sacrifice of animals. This increase in weight gain in
experimental group B was in agreement with the
results of Cherici et al., 2009, in which initial body
weight was similar among all the groups, but the final
body weight was higher in the experimental group
receiving 7.5mg ND/kg body weight. This weight
gain is related to a significant role of testosterone
and other androgens in growth and development of
the body by increasing protein synthesis, decreasing
protein and amino acid catabolism and maintaining

APMC Volume 11, Number 2  April - June 2017

nitrogen in fat-free body mass®. Earlier statistics
suggested that 4%—-12% of high school boys abused
AAS, and they are now being used by youngsters for
various reasons that include gaining body mass to
strengthen their competitive edge at sports as well
as to enhance their looks by well-toned body figure
and development of bulging muscles'!.

Steroids bind to glucocortico-steroid receptors,
leading to anti-catabolic effect by blocking the
glucocortico-steroid effects of decreased protein
synthesis during a tough training. Negative nitrogen
balance is transformed to a positive one by
increasing the usage of ingested protein leading to
more nitrogen retention. Furthermore, they have the
capability of inducing protein synthesis in skeletal
muscle cell. Athletes report that they recover more
quickly from aerobics while using these drugs,
experience elevated moods and more aggressive
behavior!?. This was also in accordance with the
study according to which AAS improves the body’s
utilization of consumed proteins, which positively
alters nitrogen balance leading to muscle mass gain,
which described the utility of these drugs in wasting
syndromes?3,

In this study, the change in body weight was also
statistically significant when experimental groups C
and D were compared with control group A.
Experimental groups C and D were daily receiving
pomegranate peel extract and pomegranate juice,
respectively by oral gavage tube, along with
Nandrolone Decanoate which was injected once a
week for eight weeks. Although in

this study, body weight gain was comparatively less
in animals of experimental groups C and D, but this
difference was not statistically significant when
compared with ND administered experimental group
B. These findings were in contrast to the study of
which reported that pomegranate peel and leaf
extract, as well as pomegranate juice were reported
to have beneficial effects on blood lipid regulation
and play a positive role in lipid metabolic disorders
and obesity**.

In current study, body weight gain were similar to
the findings of Kaneto et al., 1999 who reported that
anti-oxidants do not exert an effect on intracellular
events such as those involved in apoptosis and gene
transcription®. This explains why pomegranate had
no significant beneficial effect on reducing body
weight gain. This was also supported by another
study which proved that AAS’s chiefly stimulate
protein synthesis by turning on gene transcription,
after binding to androgenic receptors at the cellular
level and enhance the production of mMRNA,
ultimately leading to weight gain?®.
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CONCLUSION
It was observed in present study that nandrolone

decanoate

treated groups showed significant

changes in body weights in mice model. The weights

of

animals were significantly increased in

experimental group B, C and D. Punica granatum
has no protective role on steroid’s induced total body
weight gain.

REFERENCES

1.

Kanayama G, Hudson JI, Pope HG. lllicit anabolic-
androgenic steroid use. Hormones and Behavior.
2010;58:111-21.

Badoud F, Guillarme D, Boccard J, et al. Analytical
aspects in doping control: challenges and
perspectives. Forensic Science Int. 2011; 213:49-61.
Mutalip SSM, Singh GKS, Shah AM, Mohamad M,
Mani V, Hussin SN. Histological changes in testes of
rats treated with testosterone, nandrolone, and
stanozolol. Iran J Reprod Med. 2013;11(8):653-8.
Arun N, Singh DP. Punica granatum: a review on
pharmacological and therapeutic  properties.
International Journal of Pharmaceutical Sciences and
Research. 2012;3(5):12-40.

Frankenfeld SP, Oliveira LP, Ortenzi VH, et al. The
Anabolic Androgenic Steroid Nandrolone Decanoate
Disrupts Redox Homeostasis in Liver, Heart and
Kidney of Male Wistar Rats. PLoS One. 2014;9(9):
102699

Faria A, Monteiro R, Mateus N, Azevedo |, Calhau C.
Effect of pomegranate (Punica granatum) juice intake
on hepatic oxidative stress. Eur J Nutr.
2007;46(5):271-8.

Moneim AE, Dkhil MA, Al-Quraishy S. Studies on the
effect of pomegranate (Punica granatum) juice and
peel on liver and kidney in adult male rats. J Med
Plants Res 2011;5(20):5083-8.

10.

11.

12.

13.

14.

15.

16.

El-Habibi EM. Renoprotective effects of Punica
granatum (pomegranate) against adenine-induced
chronic renal failure in male rats. Life Sci J
2013:10(4):2059-69.

Parmar HS, Kar A. Medicinal values of fruit peels from
Citrus sinensis, Punica granatum, and Musa
paradisiaca with respect to alterations in tissue lipid
peroxidation and serum concentration of glucose,
insulin, and thyroid hormones. J Med Food.
2008;11(2):376-81.

Cherici Camargo IC, Barreiros de Souza R, de Fatima
Paccola Mesquita S, Chuffa LG, Frei F. Ovarian
histology and follicular score in female rats treated
with nandrolone decanoate and submitted to physical
effort. Acta Biol Hung. 2009;60(3):253-61.

Berning JM, Adams KJ, Stamford BA. Anabolic
steroid usage in athletics: facts, fiction, and public
relations. J Strength Cond Res. 2004;18(4):908-17.
Brenu E, McNaughton L, Marshall-Gradisnik S. Is
there a potential immune dysfunction with anabolic
androgenic steroid use?: A review. Mini Rev Med
Chem. 2011;11(5):438-45.

Basualto-Alarcon C, Jorquera G, Altamirano F,
Jaimovich E, Estrada M. Testosterone signals
through mTOR and androgen receptor to induce
muscle hypertrophy. Med Sci Sports Exerc
2013;45(9):1712-20.

Lei F, Zhang XN, Wang W, et al. Evidence of anti-
obesity effects of the pomegranate leaf extract in
high-fat diet induced obese mice. Int J Obes (Lond).
2007;31(6):1023-9.

Kaneto H, Kajimoto J, Miyagawa J, et al. Beneficial
effects of antioxidants in diabetes. Possible protection
of pancreatic B cells against glucose toxicity.
Diabetes. 1999;48(12):2398-406.

Van Eenoo P, Delbeke FT. Metabolism and excretion
of anabolic steroids in doping control—new steroids
and new insights. J Steroid Biochem Mol Biol.
2006;101(4-5):161-78.

AUTHORSHIP AND CONTRIBUTION DECLARATION

AUTHORS

Contribution to The Paper

Dr. Humaira Ali
Assistant Professor, Anatomy
HITEC-IMS, Taxila Cantt, Taxila

Original Concept

Dr. Uzma Tipu Awan
Principal Medical Officer, Head of Radiology
Department, Margla Hospital, Taxila

Medical Writing

Dr. Muhammad Sarwar Zia
Assistant Professor, Anatomy
KMSMC, Sialkot

Proof Reading

Col. Khadija Qamar
Professor & Head of Anatomy
Army Medical College, Rawalpindi

Data Analysis

APMC Volume 11, Number 2  April = June 2017

www.apmc.com.pk 121



