JIIMC 2017 Vol. 12, No.1

ORIGINAL ARTICLE

Protective Role of Pomegranate Juice and its Peel Extract on
Steroid Induced Raised Serum Creatinine in Mice
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ABSTRACT
Objective: To determine the protective role of Pomegranate Juice (PJ) and Pomegranate Peel Extract (PPE) on
steroid induced serum creatinine level in mice.
Study Design: Randomized control trial.
Place and Duration of Study: Department of Anatomy, Army Medical College Rawalpindi, in collaboration with
the National Institute of Health (NIH), Islamabad, from May 1*toJune 30", 2015.
Materials and Methods: Forty healthy mice (BALB/c strain), weighing 25-30 gms on average were randomly
divided into four groups, each group having five male and female mice. Group A was control group and groups
B, C and D were experimental groups. Mice in experimental groups were injected Nandrolone decanoate, 1
mg/100 gm body weight, intramuscularly in the hind limb once a week for 8 weeks. Mice in experimental group
C were also given pomegranate Juice daily, 3ml/kg body weight by oral gavage tube for 8 weeks. Mice in
experimental group D were given Pomegranate Peel Extract daily, 200mg/kg bodyweight through oral gavage
tube for 8 weeks. After eight weeks 5ml blood was drawn from mice through cardiac puncture just before the
sacrifice of animals. Data were entered and analyzed by using SPSS version 21. ANOVA test was applied for
intergroup comparison of quantitative variables. P-value of <0.05 was taken as significant.
Results: Serum creatinine level was significantly higher in experimental group B. It was improved statistically
when compared with pomegranate juice and pomegranate peel extract administered experimental groups C
and D, respectively. When results of experimental groups Cand D were compared with each other no statistical
significance was present.
Conclusion: Both forms of pomegranate equally ameliorate the steroid induced effects on serum creatinine
levelin mice.
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Introduction

Androgenic anabolic steroids (AAS) are synthetic
drugs closely related to the hormone testosterone,
capable of increasing muscle mass and physical
strength. The anabolic effects of AAS are associated
with protein synthesis in bone and skeletal muscle
while androgenic effects of these hormones can be
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generally considered as those associated with
masculinization. Recently, more than hundred AAS
drugs have been developed. Androgens and other
appearance and performance enhancing substances
are abused worldwide.

Survey among people attending gyms equipped for
bodybuilding, the proportion of AAS's users was
around 25-50%. AAS drugs cause ethical problems
when they are used to increase performance by
sportsmen in competitions and are often misused
and self-administered by bodybuilders to rapidly
increase muscle mass. Androgen abuse first spread
from elite athletics and into the general populationin
the 1980s, and thus the oldest users — those who
began androgens as youths in the 1980s — are only
now reaching middle age, with consequently
increasing risk of long-term adverse effects.
Restrained usage of AAS may also induce serious side
effects such as cardiovascular system failure,
prostate gland diseases, lipid metabolic disorders or
insulin sensitivity."
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Nandrolone decanoate (ND) is the conjugation of
Nandrolone and Decanoic acid. Chemical name of
Nandrolone decanoate is 19-nortestosteron
decanoate. Its trade names are Decadurabolin (DD),
Deca-Durabol and Retabolil. ND is available as both
intramuscular (I/M) and subcutaneous (S/C)
injections, dissolved in a vegetable oil vehicle and
produced under 25-200mg /ml dose range.” Such
injections provide continuous androgen release into
the blood stream and have remained the main route
of pharmacological androgen therapy (PAT) for the
last few decades.

Therapeutic uses of these substances include the
treatment of hypogonadism, as in men, androgens
are necessary for reproductive function as well as
they play a vital role in cognitive function and a
feeling of well-being. They are also beneficial in bone
mineralization, some muscle wasting disorders,
bone marrow failure syndromes, osteoporosis in
postmenopausal women and aplasticanemias.’
Besides having therapeutic effects, AAS have been
recognized to produce some undesirable effects,
most documented of which include elevated blood
pressure, cardiac arrhythmias, myocardial infarction,
altered RBC morphology, cholestatic jaundice,
hepatocellular hyperplasia and adenoma.
Furthermore, male reproductive side effects are
testicular atrophy, gynecomastia, compromised
spermatogenesis, masculinization and menstrual
disordersin female.*

Although AAS are taken only on prescription, but in
some countries they are sold illegally. Athletes use
these drugs to improve their stamina and
performance; this is known as “doping”, which is
banned by International Olympic Committee. A
variety of AAS are often taken simultaneously, this is
called “stacking” and drugs are taken in doses that
cause ten to hundred times increase in androgen
concentrations, and this apparently describes the
increase in toxic effects.’

Pomegranate is the figure and icon of the historical
city of “Granada” in Spain — from which the city
acquires its name. In earliest times it was mentioned
as possessing powers of fertility, abundance and
good luck. Apart from being eaten fresh,
pomegranates are used to make juice, which is a
worldwide popular beverage as well. About 100 g
arils provide 72kcal of energy, 7mg vitamin C, 16.6g
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carbohydrate, 1.0g protein, 1mg sodium, 379mg
potassium, 12mg magnesium, 13mg calcium, 0.7mg
iron, 0.17mg copper and 0.3mg niacin. Pomegranate
peel is a great natural source of phenolic compounds
such as gallotannins, anthocyanins, free ellagic acid,
ellagic acid glycosides, ellagitannins, punicalagin and
punicalin. Numerous studies have demonstrated the
antihelminthic, antimicrobial, and antioxidant
potentials of pomegranate juice and peel extract
ingredients, suggesting their protective and
curativerole.’

Pathophysiology in kidney, liver and heart are often
associated to oxidative stress, as these are major
organs involved in drugs metabolism, detoxification
and excretion. This oxidative stress is described by
interruption of control regarding redox signaling. A
cellular damage and lipid peroxidation products lead
toaninflammatory response.

This study was conducted to observe the
nephrotoxic effects of AAS, to cause awareness
especially, in young abusers. When prescribed in
chronic illnesses, AAS have both therapeutic as well
as undesirable effects side by side. The present study
was planned to determine the protective role of
Pomegranate Juice (PJ) and Pomegranate Peel
Extract (PPE) on steroid induced serum creatinine
levelin mice.

Materials and Methods

This randomized control trial was conducted in the
Department of Anatomy, Army Medical College,
Rawalpindi, in collaboration with National Institute
of Health (NIH), Islamabad from 1* May- 30" June
2015. Experimental protocols were carried out with
the approval of Ethical Committee of Centre for
Research in Experimental and Applied Medicine
(CREAM), Army Medical College, Rawalpindi.

Forty healthy male and female BALB/c mice average
weighing 25-30 gms, were randomly divided into
four groups, each having five male and five female
animals. They were housed in NIH under controlled
environment of light and temperature, and were fed
with NIH standard laboratory diet for eight weeks.
Group A served as a control group and groups B, C
and D served as experimental groups. Mice in
experimental groups B, C and D were injected ND at
the dose of 1 mg/100 gm body weight, as a single
intramuscular injection in the hind limb once a week
for 8 weeks.” In addition, mice in experimental group
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Cwas also given PJ at the dose of 3ml/kg body weight
by oral gavage tube for 8 weeks daily,’ and mice in
experimental group D was given PPE at the dose of
200mg/kg body weight by oral gavage tube for 8
weeks daily.”

Preparation of Pomegranate Juice: The fresh and
seasoned Pomegranate fruits were purchased from a
local market. They were washed thoroughly and
peeled manually. Juice was prepared by using an
electrical blender. As seeds cannot be manually
separated, juice was filtered through a filter paper. It
was stored at-20°C after diluting with distilled water
to volume of 1:3, at-20°C."” In this study, 3ml of juice
is dissolved in 27ml of plain water to make 30ml
solution and 1ml was given to each mouse by gastric
tube.

Preparation of Pomegranate Peel Extract:
Pomegranate peels were manually separated, sun
dried and grounded to powder. Extract was prepared
by mixing the powder (25g), by using a magnetic
stirrer, with 100ml of methanol at 30°C for 1hr. First it
was was filtered to remove the peel particles, and
then the extracts was pooled and concentrated
under vaccum at 40°C."" In this study, 5.6mg of
extract was dissolved in 2ml of plain water and was
given to each mouse by a gastrictube.

Five ml sample of blood was taken through cardiac
puncture” in a test tube (Figure 1), for the
guantitative measurement of serum creatinine level
just before the sacrifice of the animals. After
collection, the blood was centrifuged and serum was
collected. The blood samples were labeled according
to the groups as control group A and experimental
groups B, C and D. Serum creatinine level were
measured on spectrophotometer using enzymatic
method. Data was entered and analyzed by using
SPSS version 21. ANOVA test was applied for
intergroup comparison of quantitative variables. P-
value of <0.05 was taken as significant.

Results

Results of experimental groups B, C and D were
compared with control group A and with each other.
Mean serum creatinine level £SD of control group A
was 0.130+0.048mg/dI, and in experimental groups
B, C and D it was 1.09+0.280mg/dl,
0.360+0.142mg/dl and 0.350+0.217mg/dI
respectively (Table I). Intergroup comparison was
statistically significant when control group A was
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compared with experimental group B (p-
value=0.000*) and experimental group C (p-
value=0.053) but there was no significant difference
when compared with experimental group D (p-
value=0.069).

Statistical significance was seen when experimental
group B was compared with experimental groups C
and D (p=0.000* in both cases). When experimental
group C was compared with control group A (p-
value=0.053) statistical difference was noted but no
statistically significant difference was seen when
experimental groups C and D were compared with
each other (p-value=0.999).

Table I: Mean values of serum creatinine level in control
group A and experimental groups B, C and D.

Parameter | Group | Group Group Group Normal
A B C D value
Serum 0.130+ | 1.090% 0.360+ 0.350+ 0.08-
creatinine 0.048 0.280m | 0.142m | 0.217m | 0.11 mg
level mg/dI g/dl g/dl g/dl /dl

Fig 1: Blood sample collection for serum creatinine
estimation

Discussion

The Father of Medicine, Hippocrates, about 25
centuries ago, stated, “Let food be the medicine and
let medicine be the food”. In regard to this
statement, globally, the interest in nutraceuticals has
increased widely, and this plays a vital role in health
management. Numerous studies have shown the
beneficial effects of many vegetables, fruits, pulses,
spicesand herbs."

Pomegranate has achieved the title of “superfood”,
due to its presumed safety and potential nutritional
as well as therapeutic benefits. Pomegranate juice
contains phenolic compounds such as anthocyanins,
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ellagic acid, gallic acid, glucose, ascorbic acid, rutin,
iron, and amino acids which have been shown to
scavenge free radicals, decrease lipid peroxidation
and macrophage oxidative stress, as well as increase
the plasma antioxidant capabilityin humans.™

The objective of this study was to observe the
ameliorative effect of two forms of Pomegranate on
the steroid induced changes in serum creatinine
level in mice. It was found that the difference of
serum creatinine level in all animals of experimental
group B in comparison with control group A was
statistically significant. Statistical significance was
also seen when experimental groups C and D were
compared with control animals, although marked
improvement was seen in both these experimental
groups.

Drug related renal damage is acquiring a lot of
attention these days as it is the commonest cause of
CRD (chronic renal disease) in teenagers. It has been
reported that seven out of ten bodybuilders abusing
high doses of AAS's were diagnosed with end-stage
renal disease.” Pathophysiology in kidney, liver and
heart are often associated with oxidative stress, as
these are major organs responsible for drugs
detoxification, metabolism and excretion. This
oxidative stress causes interruption of control
regarding redox signaling. A cellular damage and
lipid peroxidation products lead to an activation of
inflammatory signaling cascades and increases pro
inflammatory cytokine production, causing
noticeable decrease in capability of some organs to
tolerate injury. Reactive oxygen species (ROS), e.g.
superoxide and hydrogen peroxide (H,0,), can be
formed by xanthine-oxidase, mitochondrial electron
transport chain or cytochrome P-450, as a product of
metabolism, or directly by the nicotinamide adenine
dinucleotide phosphate-oxidase (NADPH-oxidase)
(NOX) group of enzymes.

The biological functions of NOX are known in various
cellular processes, such as cellular differentiation
and multiplication, synthesis and release of
hormones, enzyme formation, but their
overexpression is related to pathophysiology of
various diseases. NOX enzymes are transmembrane
proteins and are situated at nuclear membrane, near
to DNA, increasing the possibility of its damage.
Antioxidant systems react with these molecules
forming less reactive compounds to maintain ROS

levelsin limits.*
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Improvement in experimental groups C and D is
attributed to pomegranate's ability to lower the
oxidative stress. Edible part of pomegranate fruit is
rich in vitamin C and phenolic compounds, which are
strong antioxidants'’, and this was verified by Riezzo
et al.,, 2014 who reported an increase in the
malondialdehyde (MDA) level (marker of lipid
peroxidation) as well as enhanced activity of
antioxidant enzymes (GR and GPx) in the
Pomegranate administered groups, resulting in the
increased ability of the kidneys to scavenge toxic free
radicals such as hydrogen peroxide and lipid
peroxides.” Furthermore, PJ considerably reduced
the concentration of pro-inflammatory chemokines
like IL-6, IL-12p40, IL-1Band cytokines, thus reducing
inflammation and markedly improved kidney and
liver functions.”

This was also in agreement with the results of study
conducted by Balbir et al., 2011, who described that
oxidative stress plays a vital role in developing
chronic complications in case of interstitial nephritis
and it is related to increased lipid peroxidation,
which can induce fragmentation of DNA leading to
apoptosis in renal tubules causing an end stage renal
disease. Pomegranate peel extract consumption at
the dose of 0.5ml/day for 12 weeks considerably
reduced both the occurrence and severity of
collagen-induced interstitial nephritis in mice. High
level of phytochemicals (antioxidants) in
pomegranate could enhance the reduction of free
radicals inside the cells, to protect the kidney tissue
from oxidative stress damage.”

These findings were in accordance with another
study conducted by Sastravaha and colleagues who
demonstrated the beneficial effect of PPE by
reducing cytokine activity, in patients having
periodontitis. Patients suffering from this type of oral
inflammation received intra-gingival PPE
impregnated chips which resulted in reduced
inflammatory cytotoxic cytokines (IL-1beta, IL-6 and
TNF-a) levels few months after treatment.” The
reno-protective roles of pomegranate in clinical trials
were chiefly associated to its antioxidant and anti-
inflammatory properties. This opinion was also
reinforced by the findings of Viuda-Martos et al.,
2013 who suggested that PPE activates the anti-
inflammatory responses of the immune system
within the cells.”
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Future researchers may focus their attention to
explain AAS's (Anabolic androgenic steroids) and
Punica granatum interactions in conditions of long
term co-exposure and their consequences for health
in human population. Additional studies are
recommended to see if the effects noticed in the
current study are transitory or long-lasting in order
to evaluate the use of Punica granatum as a potential
agent to be used as antidote along with anabolic
steroidsin clinical settings.

Conclusion

There was significant increase in serum creatinine
level of animals in experimental group B, indicating
renal damage, and improvement was seen in
Pomegranate administered experimental groups C
and D. Therefore, it is concluded that Pomegranate
in both forms has equal antitoxic effects on steroid
induced renal damage. Advance studies are required
to be conducted to explain the exact mechanism of
action, in protection provided by Punica granatum,
on histomorphology of kidneys during steroid
induced renal damage.

Acknowledgement

Special thanks to Dr Hussain Ali, Scientific officer
animal house, NIH, Islamabad for his expert advices
and support in conducting this study, and Mr.
Muhammad Saad Shoaib for his assistance in animal
handling both during drug administration and
dissection.

REFERENCES

1. Hijazi MM, Azmi MA, Hussain A, Naqvi SN, Perveen R, Hijazi
S. Androgenic anabolic steroidal-based effects on the
morphology of testicular structures of albino rats. Pakistan
J.Z00l.2012;44:1529-37.

2. Erdal T, Seyfullah H. The administration of nandrolone
decanoate may cause multiple organ failure. Ovidius
University Annals, Series Physical Education and
Sport/Science, Movement and Health. 2013; 13: 784.

3. BrenuEW, McNaughton L, Marshall-Gradisnik SM. Is there a
potential immune dysfunction with anabolic androgenic
steroid use?: A review. Mini reviews in medicinal chemistry.
2011;11:438-45.

4. Mutalip SS, Singh GKS, Shah AM, Mohamad M, Mani V,
Hussin SN. Histological changes in testes of rats treated with
testosterone, nandrolone, and stanozolol. International
Journal of Reproductive BioMedicine. 2013; 11: 653-8.

5. Hassan NA, Salem MF, Sayed MA. Doping and effects of
anabolic androgenic steroids on the heart: histological,
ultrastructural, and echocardiographic assessment in
strength athletes. Human & experimental toxicology. 2009;

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Pomegranate Juice and Serum Creatinine Level

28:273-83.

Saad H, Charrier-El Bouhtoury F, Pizzi A, Rode K, Charrier B,
Ayed N. Characterization of pomegranate peels tannin
extractives. Industrial crops and products. 2012; 40: 239-
46.

Frankenfeld SP, de Oliveira LP, Ignacio DL, Coelho RG,
Mattos MN, Ferreira AC, et al. Nandrolone decanoate
inhibits gluconeogenesis and decreases fasting glucose in
Wistar male rats. Journal of Endocrinology. 2014; 220: 143-
53.

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. Journal of Medicinal Plants
Research.2011;5:5083-8.

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.
Journal of Medicinal Food. 2008;11:376-81.

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

El-Habibi EM. Renoprotective effects of Punica granatum
(pomegranate) against adenine-induced chronic renal
failurein malerats. Life SciJ. 2013; 10: 2059-69.

Beeton C, Garcia A, Chandy KG. Drawing blood from rats
through the saphenous vein and by cardiac puncture. JoVE
(Journal of Visualized Experiments). 2007; 7: 266.

Cristofori V, Caruso D, Latini G, Dell'Agli M, Cammilli C,
Rugini E, et al. Fruit quality of Italian pomegranate (Punica
granatum L.) autochthonous varieties. European Food
Research and Technology. 2011; 232:397-403.

Arun N, Singh DP. Punica granatum: a review on
pharmacological and therapeutic properties. International
Journal of Pharmaceutical Sciences and Research. 2012; 3:
1240.

Herlitz LC, Markowitz GS, Farris AB, Schwimmer JA, Stokes
MB, Kunis C, et al. Development of focal segmental
glomerulosclerosis after anabolic steroid abuse. Journal of
the American Society of Nephrology. 2010; 21: 163-72.
Turillazzi E, Perilli G, Di Paolo M, Neri M, Riezzo |, Fineschi V.
Side effects of AAS abuse: an overview. Mini reviews in
medicinal chemistry. 2011; 11: 374-89.

Jilanchi S, Nematbakhsh M, Mazaheri S, Talebi A, Zolfaghari
B, Pezeshki Z, et al. Pomegranate Flower Extract does not
Prevent Cisplatin-Induced Nephrotoxicity in Female Rats.
International journal of preventive medicine. 2014; 5:
1621-5.

Riezzo |, Turillazzi E, Bello S, Cantatore S, Cerretani D, Di
Paolo M, et al. Chronic nandrolone administration
promotes oxidative stress, induction of pro-inflammatory
cytokine and TNF-a mediated apoptosis in the kidneys of
CD1 treated mice. Toxicology and applied pharmacology.
2014,280:97-106.

Dahlawi H, Mahy NJ, Clench MR, Le Maitre CL. Bioactive
actions of pomegranate fruit extracts on leukemia cell lines
in vitro hold promise for new therapeutic agents for
leukemia. Nutrition and cancer. 2012; 64: 100-10.

33



JIIMC 2017 Vol. 12, No.1

20.

21.

Gurman AB, Fuhrman B, Moscovici YB, Markovits D, Aviram
M. Consumption of pomegranate decreases serum
oxidative stress and reduces disease activity in patients
with active rheumatoid arthritis: a pilot study. The Israel
Medical Association journal: IMAJ. 2011; 13: 474-9.

Sastravaha G, Gassmann G, Sangtherapitikul P, Grimm WD.
Adjunctive periodontal treatment with Centella asiatica
and Punica granatum extracts in supportive periodontal

22.

Pomegranate Juice and Serum Creatinine Level

therapy.J Int Acad Periodontol. 2005; 7: 70-9.
Viuda-Martos MA, Pérez-Alvarez JA, Sendra E,
Fernandez-Lépez JU. In vitro antioxidant properties of
pomegranate (Punica granatum) peel powder extract
obtained as coproduct in the juice extraction process.
Journal of Food Processing and Preservation. 2013; 37: 772-
6.

34



	JIIMC December 2016
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38


