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Abstract: Diabetes mellitus (DM) is a metabolic disorder in which the carbohydrate and lipid metabolism is
improperly regulated by insulin. Many indigenous Indian medicinal plants have been found to be successfully
used to cure diabetes. Herbal drugs are considered to be less toxic and free from side effects than synthetic
ones. Keeping this view, the study aimed to evaluate the antidiabetic and hypoglycemic activity of Punica
granatum. Diabetes & hyperlipidemia was induced by the intra peritoneal injection of alloxan mono hydrate
(120mg/kg) for 2 consecutive days. Diabetes was confirmed 2days after the last alloxan dose administration by
determining the blood glucose concentration. Treatments were started after confirmation of diabetes in rats.
During diabetes, the excess glucose present in the blood reacts with hemoglobin to form glycosylated
hemoglobin. So the total hemoglobin level is lowered in alloxan induced diabetic rats. Alloxan induced diabetes
has been observed to cause a massive reduction of the beta cells of the islets of pancreas leading to
hyperglycemia. Rats treated with alloxan (120mg/kg), for 2 consecutive days, showed an increase in the
concentration of glucose, triglycerides, cholesterol, LDL cholesterol, VLDL cholesterol and a decrease in the
level of HDL cholesterol and hemoglobin content. Administration of crude powder of Punica granatum husk
reduced the concentration of glucose, triglycerides, cholesterol, LDL cholesterol, VLDL cholesterol and raised
the level of HDL cholesterol and hemoglobin content in the blood of both group-I normal and group III alloxan
diabetic rats treated.
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INTRODUCTION

Diabetes is a disease in which the body either fails to
generate insulin (type 1, also called insulin-dependent or
juvenile-onset), or the insulin that formed is unable to
convert the food into energy (type 2, also called non-
insulin-dependent or adult-onset). The inefficiency of
insulin production enhances the level of glucose in the
blood [1]. Diabetes without proper treatments can cause
many short time complications include hypoglycemia,
hyperglycemia, hyper-osmolar
syndrome. Long complications
cardiovascular disease, kidney disease,
diseases of the eyes, peripheral vascular disease and more
can seriously compromise the diabetic patient. Certain

ketoacidosis  and
term such as

neuropathy,

syndromes (for example, Prader-Willi, Down's, Progeria

and Turner's) may result in a hyperglycemic state. If this
state is prolonged, the result can be permanent diabetes
[2].

Diabetes can be treated by antioxidants due to
their therapeutic benefits. They include
phytochemicals, vitamins and other nutrients that protect
our cells from damage caused by free radicals.
Antioxidants can fit in two broad categories - enzymatic
and non-enzymatic. They provide the necessary defense
against the OS generated by ROS. It has an array of non-
enzymatic antioxidants-ascorbate, urate [3], vitamin - E [4],
pyruvate [5], glutathione [6], albumin, vitamin-A,
ubiquinol [7], taurine and hypotaurine [8]. Most of the
fruits, vegetables, culinary herbs and medicinal herbs
contain high levels of antioxidants. The antioxidant level

various

of herbs can be as high a s 465mmol per 100g [9].
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A botanical diversity of fruits and vegetables plays a role
in the biological effect of antioxidant phytochemicals and
foods that contain antioxidants in our daily diet.
granatum L.  (Family-Punicaceae),
commonly known in India as ‘Anar’ or ‘Dalim’, is a highly
ornamental large deciduous shrub or small tree widely
distributed and cultivated in many parts of India [10].
Pomegranates have a high level of antioxidants. Studies
have shown that pomegranate contains more antioxidants
than green tea, cranberries and even red wine.
Pomegranate in our daily diet can improve blood flow,
help to prevent heart diseases such as heart attacks,
stroke or clogged arteries and it also promotes healthy
blood pressure levels and low cholesterol. Pomegranate
juice can be helpful for men as well as studies have
concluded that it may help prevent prostate cancer and
growth.

Antibacterial effect of Punica granatum leaves [11],
hypoglycemic action of flowers [12] seeds [13] and rind
[14] have been reported. Literature reviews indicated
that studies showing the
hypolipidemic effect of the fruit husk of this plant on
alloxan-induced diabetes have so far been undertaken.
Considering the drawback, the study was aimed to
evaluate the antidiabetic and hypolipidemic activity of the
crude powder of Punica granatum husk.

Punica

no antidiabetic and

MATERIALS AND METHODS

Male albino rats weighing about 120-180g were used
in the study. The animals were housed in polypropylene
cages and maintained in controlled temperature with 12hrs
period of light and dark and fed with standard rat feed and
water. The animals were grouped as group-I (normal) rats,
group-II alloxan induced diabetic rats without treatment
(Control) and group-III alloxan induced diabetic rats
(treated) with husk extract of Punica granatum 1g/kg
body weight per day for 10days.Diabetes &
hyperlipidemia were induced by an intra peritoneal
injection of alloxan mono hydrate (120mg/kg) dissolved in
distilled water for 2 consecutive days. Diabetes was
confirmed 2days after the last alloxan dose administration
by determining the blood glucose concentration.
Treatments were started after confirmation of diabetes in
rats [15]. Husk of Punica granatum was collected, shade
dried and powdered and was used as drug in the crude
form. After the completion of experimental regimen, the
rats were fasted over night and blood samples were

179

collected by puncturing the retro orbital pluxes under mild
ether anesthesia. The collected samples (Serum & blood)
were used for of different biochemical
parameters. Six parameters were analyzed and the methods
used for analysis were serum glucose [16], serum total
cholesterol [17], serum triglyceride [18], serum HDL
Cholesterol [171, the blood hemoglobin
(cyanmethemoglobin method; [19], LDL and VLDL
Cholesterol in serum [20].The results were presented as
mean =+ standard deviation (SD). Student’t” was used to
analyze statistical significance.

analysis

RESULT AND DISCUSSION

Diabetes is said to be one of the most important and
critical health crisis in the future. Adequate treatment of
diabetes is thus important. Medicinal plants play an
essential role in the management of diabetes mellitus. The
effects of these plants may delay the development of
diabetic complications
abnormalities. In this aspect, the study was carried out to
evaluate the antidiabetic and hypolipidemic activity of
husk of Punica granatum.Several plant species have
been described as hypoglycaemic. These inclde Opuntia
streptacantha Lem, Trigonella foenum graecum L,
Momordica charantia L, Ficus bengalensis L, Polygala
senega L. Gymnema sylvestre R. Allium sativum, Citrullus
colocynthis, myrrh, black seeds, helteet, fenugreek, aloe

and correct the metabolic

and Artemisia.
[21-24]. The insulin-like and insulin releasing action of
ingredients of many herbal plants have previously been
reported. [25, 26]. The fruit of Citrullus colocynthis is
traditionally used as anti-diabetic and its aqueous extract
showed dose-dependent increase in insulin release from
isolated islets [27]. Drugs such as steroids, Dilantin and
others may elevate the blood sugar through a variety of

Other species are less well known

mechanisms. Certain other drugs, such as alloxan,
streptozocin and thiazide diuretics, are toxic to the beta
cells of the pancreas and can cause diabetes. In our
study, alloxan monohydrate used to induce diabetic and
hyperlipidemic state.Alloxan, a beta cytotoxic agent,
rapidly and selectively accumulates in pancreatic beta
cells [28] and causes beta cell death and apoptosis by
generation of reactive oxygen species (ROS), super oxide
radicals and hydrogen peroxide [29]. Beta cell death
causes hyperglycemia due to insulin deficiency which
further aggrevates the oxidative stress induced by alloxan
[30].
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Punica granatum includes innumerable health
benefits. It consists of antioxidant, antidiabetic, antiviral
and anti-tumour properties. It also include cure of
stomach disorders, cancer, dental care, osteoarthritis and
anaemia According to a research study stated in
American Journal of Clinical Nutrition, Punica granatum
being rich in antioxidants can prevent the oxidization of
LDL ‘bad’ cholesterol. Antioxidants are phytochemicals,
vitamins and other nutrients that protect our cells from
damage caused by free radicals. Antioxidants provide
numerous health benefits. Samples were collected and six
different parameters were determined from the collected
samples (serum & blood). The observations made on
different groups of normal, experimental and treated
animals were discussed.

Diabetes mellitus is characterized by constant high
levels of blood glucose (sugar). Human body has to
maintain the blood glucose level at a very narrow range,
which is done with insulin and glucagon. The function of
glucagon is causing the liver to release glucose from its
cells into the blood, for the production of energy. In our
study we have observed, a decrease in blood glucose
level in both normal and alloxan diabetic rats treated with
crude powder of Punica granatum husk. The possible
mechanism by which Punica granatum brings about its
hypoglycemic action may be stimulating the insulin effect
of serum by increasing either the pancreatic secretion of
insulin from the beta - cells of islets of langerhans or its
release from bound insulin. In this context several other
plants have also been observed to have hypoglycemic
effects [31]. Artemisia pollens is a shrub used in folk
medicine as a treatment for diabetes mellitus in parts of
south India [32]. Oral administration of methanol extract of
aerial parts of Artemisia pollens showed a dose
dependent (100-- 500 and 1000mg/kg) anti hyperglycemic
effect in glucose fed hyperglycemic and alloxanized rats
(60mg/ kg intravenous).Subcutaneous administration of
alkaloid fraction of Areca catechu (0.05 - 0.5mg/kg) in
alloxanized rabbits (140mg/kg) showed significant
hypoglycemic effect lasting for 4-6hrs [33]. Oral
administration of Capparis deciduas fruit powder for
3weeks to alloxanized (80mg/kg intraperitonial) diabetic
rats (blood glucose, 450mg %) also showed significant
hypoglycemia (blood glucose, 120-130mg %)[34].

In our study, we have also noted a reduce in level of
total hemoglobin and HDL cholesterol of alloxan diabetic
rats. During diabetes, the excess glucose present in the
blood reacts with hemoglobin to form glycosylated
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Fig. 1: Effect of crude powder of Punica granatum husk
on serum level of glucose in normal and
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Fig. 3: Effect of crude powder of Punica granatum husk

on HDL Cholesterol content in normal and
experimental rats

hemoglobin. So the total hemoglobin level is lowered in
alloxan diabetes rats [35] whereas the administration of
husk extract of Punica granatum shows a normal level in
group I. The administration of the extract of Capparis
deciduas also produced a significant increase in the level
of High-density lipoprotein-cholesterol (HDL-C) [36].
Lipids play an important role in the pathogenesis of
Diabetes mellitus. The level of serum lipids are usually
raised in diabetes and such an elevation represents a risk
factor for coronary heart disease [37]. Hyperlipidemia is a
recognized consequence of Diabetes mellitus [38].The
abnormal high concentration of serum lipids are mainly
due to increase in the mobilization of free fatty acids from
the peripheral depots. Since insulin inhibits the hormone
sensitive lipase; the hand, glucagons,

on other
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catecholamine and other hormones enhance lipolysis. The
marked hyperlipidaemia that characterizes the diabetic
state is the consequence of the uninhibited actions of
lipolytic hormones on the fat depots [37].

We have noted a significant increase in total
cholesterol, LDL, VLDL level in both normal and alloxan
diabetic rats treated with crude powder of the husk of
Punica granatum. The fruit of Momordica cymbalaria
(250mg/kg for 15 days) caused significant reduction in
fasting blood glucose levels in alloxanized rats (150mg/kg
intraperitonial) and its hypolidemic activity has been
described in the literature[39].oral administrations of the
aqueous extract of Capparis spinosa L. (CS) at a dose of
20 mg/kg caused a significant decrease in plasma
cholesterol levels 4 days (p < 0.05) and 1 week (p < 0.05)
and plasma triglycerides levels 1 week (p < 0.05) and 2
weeks (p < 0.01) were observed in normal and
streptozotocin-induced diabetic rats[40].The
administration of the extract of Capparis deciduas
produced a significant (p<0.05) dose-dependent decrease
in the levels of total cholesterol (TC), Triacylglycerol (TG),
low-density lipoprotein-cholesterol (LDL cholesterol),
with a significant increase in the level of High-density
lipoprotein-cholesterol (HDL-C). The extracts of C.
deciduas prove to have a hypolipidemic potential [36].

The results for total cholesterol, triglycerides, LDL and VLDL were
summarized in a table

Parameters (mg/dl) Group-I Group-1I Group-I1T
Total Cholesterol 152 + 6.531 192 +6.531" 112 +6.531%
Triglycerides 120.75 £0.9574 26125+ 1.5" 138.25 +1.5*
LDL 26.085+1.259  43.905 +1.260" 25.319 +1.49%
VLDL 24.15+0.1914  52.25+£0.229" 27.65 +0.3*

"P < 0.001 significantly different from group - I rats.
“P <0.001 significantly different from group - II rats.

It had been concluded that in our study, decrease in
the concentration of glucose, triglyceride, cholesterol,
LDL cholesterol, VLDL cholesterol and increase in HDL
cholesterol and hemoglobin content were observed in
both normal and alloxan diabetic rats treated with crude
powder of the husk of Punica granatum. The antidiabetic
and hypolipidemic activity of the plant source is due to
the phyto chemical constituents present in the husk of
Punica granatum.

REFERENCES
1. Dr. Rob Hicks, 2001.

2. Diana, W., R.N. Guthrie, A. Richard and M.D. Guthrie,
2001.

181

3.

10.

11.

12.

13.

14.

2 178-182, 2011

Thiele, J.J., H.J. Friesleben and J. Fuchs, ef al. 1995.
Ascorbic acid and urate in Human seminal plasma:
Determination and interrelationships ~ with
chemiluminescence’s in washed semen, Hum Reprod,
10: 110.

Aitken, R.J. and J.S. Clarkson, 1998. Significance of
reactive oxygen species and antioxidants in defining
the efficacy of sperm preparation techniques. J.
Androl., 9: 367.

De lamirande, E. and C. Gagnon, 1992. Reactive
oxygen species and human spermatozoa.ll.Depletion
of adenosine triphosphate plays an important role in
the inhibition of sperm motility Androl., 13: 379.
Lenzi, A., M. Picardo, L. Gandhini, et al. 1994.
Glutathione treatment of dyspermia: Effect on the lipid
peroxidation process, Human Reproduction, 9: 2044.
Tanber, P.F. L.J. Zaneveld D. Propping, et al. 1975.
Components of human split ejaculates, Spermatozoa,
fructose, immunoglobulins, albumin,
transferring and other plasma protein. J. Reprod Fertil,
43:249.

Alvarez, J.G. and B.T. Storey, 1983. Taurine,
hypotaurine, epinephrine 1 and albumin inhibit lipid
peroxidation in rabbit spermatozoa and protect

lactoferrin,

against loss of motility, Biol. Reprod, 29: 548.
Dragland, S., 2003. “Several Culinary and Medicinal

Herbs are Important Sources of Dietary
Antioxidants", J. Nutrition.
Swarnamoni Das and Gayatri Sarma, 2009.

Antidiabetic action of ethanolic extracts of Punica
granatum Linn. In alloxan induced diabetic albino
rats. S. J. Pharm. Sci., 2(1): 14-21.

Nair, R. and S. Chanda, 2005. Antibacterial Activity of
Punica granatum in different solvents. Indian J.
Pharm Sci.. 67(2): 239-243.

Huang, T.W., G. Peng, B.P. Kota, G.Q. Li, J. Yamahara,
B.D. Roufogalis and Y. Li, 2005. Anti-diabetic action
of Punica granatum flower extract: activation of
PPAR-3 and identification of an active component.
Toxicology and Applied Pharmacol., 207(2): 160-169.
Das, AK., S.C. Mandal, S.K. Banerjee, S. Sinha,
B.P. Saha, M. Pal, 2001. Studies on the hypoglycemic
activity of Punica granatum seed in streptozotocin
induced diabetic rats. Phytother. Res., 15(7): 628-629.
Khalil, E.M., 2004. Antidiabetic effect of an aqueous
extract of pomegranate (Punica granatum L.) peels in
normal and alloxan diabetic rats. The Egyp. J. Hosp.
Med., 16: 92-99.



15.

16.
17.
18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

World J. Med. Sci., 6 (4): 178-182, 2011

Jaouhari, J.T., HB. Lazrek and M. Jana, 2000. The
hypoglycemic activity of Zygophyllum gaetulum
extracts in alloxan induced hyperglycemic rats. J.
Ethno Pharmacol., 69: 17-20.

Trinder, P., 1969. Ann. Clin. Biochem, 6: 24.

Allin, C.C., 1974. Clin. Chem., 20: 470.

Jacobs, N.J. and PJ. Van Denmark, 1960. Arch.
Biochem Biophys, 88: 250.

Dacie, J.V. and S.M. Lewis, 1968. Practical
hematology, 4th edition and A Churchill VK. pp: 37.
Friedewalde, W.T., R.I. Levy and DS. Fredrickson,
1972. Estimation of low-density lipoprotein
cholesterol in plasma, without use of the preparative
centrifuge, Clin. Chem., 18: 499.

Atta-Ur-Rahman, K. Zaman, 1989. Medicinal plants
with hypoglycaemic activity. J. Ethnopharmacol.,
26: 1-55.

Bnouham, M., H. Mekhfi, A. Legssyer and A. Ziyyat,
2002. Medicinal plants used in the treatment of
diabetes in Morocco. Int. J. Diab. Metab., 10: 1-33.
Ziyyat, A., A. Legssyer, H. Mekhfi, et al. 1997.
Phytotherapy of hypertension and diabetes in oriental
Morocco. J. Ethnopharmacol., 58: 45-54.

Al-Rowais, N.A., 2002. Herbal medicine in the
treatment of diabetes mellitus. Saudi Med. J.,
23:1327-1331.

Bates, S.H., R.B. Jones and C.J. Bailey, 2000.
Insulin-like effect of pinitol. British J. Pharmacol.,
130: 1944-1948.

Gray, A.M. and P.R. Flatt, 1999. Insulin-secreting
Activity of the Traditional Antidiabetic Plant.
Abdel-Hassan, 1.A., J.A. Abdel-Barry and S. Tariq
mohammeda, 2000. The hypoglycemic and anti-
hyperglycemic effect of Citrullus colcynthis fruit
extract in normal and alloxan induced diabetic rats. J.
Ethnopharmacol.,. 71(1-2): 325- 330.

Gorus, F.K., W.J. Malaisse and D.G. Pipe leers, 1982.
Selective uptake of alloxan by pancreatic B-cells.
Biochem J., 208: 513-515.

Szkudelski, T., 2001. The mechanism of alloxan and
streptozotocin action in B cells of the rat pancreas.
Physiol Res., 50: 536-546.

182

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Kaneto, H., J. Fujii, T. Myint, N. Miyazawa,
K.N. Islam, Y. Kawasaki, K. Suzuki, M. Nakamura,
H. Tatsumi, Y. Yamasaki and N. Taniguchi, 1996.
Reducing sugars trigger oxidative modification and
apoptosis in pancreatic B-cells by provoking oxidative
stress through the glycation reaction. Biochem J.,
320: 855-863.

Twaij, H.A. and A.A. Albadt, 1988. Hypoglycemic
activity of Artemisia Herba alba. Indian .
Ethnopharmacol., 24: 123-126. Viscum album
(mistletoe). J. Endocrinol., 160: 409-414.
Subramanian, A., P. Pushpangadan, S. Rajashekaran,
D.A. Evan, P.G. Latha and R. Valsaraj, 1996. Effects of
Artemisia pollens wall on blood glucose levels in
normal and alloxan induced diabetic rats. J. Ethno.
Pharmacol., 50(1): 13-17.

Chempakkam, B., 1993. Hypoglycemic activity of
anecoline in betel nut Areca catechu L.Indian J.
Experimental Biol., 31(5): 474-475.

Yadav, P., S. Sarkar, D. Bhatnagar, 1997. B. Lipid per
oxidation and antioxidant enzymes in erythrocytes
and tissues in aged diabetic rats. Indian J.
Experimental Biol., 35(4): 389-392.

Sheela, C.G. and K.T. Augusti, 1992. Antidiabetic
effects of allyl cysteine sulphoxide isolated from
garlic, Allium sativum Linn, Indian J. Experimental
Biol., 30: 523-526.

Neelkamal Chahlia. 2009. J. Medicinal Plants Research,
3(6): 481-484,

Al-Shamaony, L.S.M. Al-Khazrajoi and H.A.D. Twajii,
1994. Hypoglycemic effect of Artemisia herba Alba -
II. J. Ethnopharmacol., 43: 167-171.

Sharma, R.D., A. Sarkar, D.K. Hazra, B. Misra and
I.B. Singh, 1996. Hypolidemic effect of fenugreek
seeds. Phytotherapy Res., 10: 332-334.

Eddouks, M., A. Lemhadri and J.B. Michel, 2005. 26
April, J. Ethnopharmacol., 98(3): 345-350.

Rao, B.K., M.M. Kesavalu, R. Giri and C. Appa rao,
1999. Antidiabetic and hypolipidemic effects of
Momordica cymbalaria hook fruit powder in alloxan
diabetic rats. J. Ethnopharmacol., 67(1): 103-109.



