British Journal of Pharmacology and Toxicology 4(3): 106-109, 2013
ISSN: 2044-2459; e-ISSN: 2044-2467

© Maxwell Scientific Organization, 2013
Submitted: January 12, 2013

Accepted: February 07, 2013 Published: June 25, 2013

Anti-hyperglycemic Properties of Moringa oleifera Lam. Aqueous Leaf Extract
in Normal and Mildly Diabetic Mice
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Abstract: Aqueous leaves extract of Moringa oleifera Lam. was studied for its anti-hyperglycemic properties in
normal and mildly diabetic mice by the Oral Glucose Tolerance Test (OGTT). The glibenclamide (1 mg/100 g BW)
was used as reference drug. And mildly diabetes was induced by a single intraperitoneal injection of sterptozotocin
(6 mg/100 g BW). The blood glucose tolerance efficiency of the extract at doses of 100, 200 and 300 mg/100 g BW
in normal group were 25.99, 31.25 and 43.19% and in mildly diabetic mice were 45.17, 53.31 and 59.16% of
glibenclamide, respectively. In conclusion, the aqueous leaves extract of Moringa oleifera Lam. revealed anti-
hyperglecemic activity in normal mice and improved the glucose tolerance impairment in mildly diabetic mice.

Thus, Moringa oleifera Lam may be introduced as an anti-diabetic herb.
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INTRODUCTION

Diabetes Mellitus (DM) is a chronic metabolic
disorder. Diabetic patients exhibit a state of chronic
hyperglycemia and glucose tolerance impairment
(Tiwari and Roa, 2002). Furthermore, oxidative stress
concordantly occurs with hyperglycemia (Vijayalingam
et al., 1996) and causes pathogenesis in many organs,
such as vasculopathies, neuropathies, nephropathies and
ophthalamopathies (Atkinson and Maclaren, 1994).
Thus, throughout their lives patients need to use a
synthetic drug to control their blood glucose level and
to improve blood glucose tolerance. Recently, the use
of herbal products has gained more interest for remedy
of diabetes and other ailments. One source is Moringa
oleifera Lam., which has the common name drumstick
tree and belongs to the family of Moringacaea. It is
called the miracle tree, since all of its parts are edible
and valued in nutrition and medicine. It is used as a
traditional medicine for abortion (Nath et al., 1992),
pyretherapy (Shigh and Kuma, 1999) and for diabetes
(Gupta and Mishra, 2002). Especially, the
hypoglycemic action of M. oleifera aqueous leaf extract
has been found in normal and sub, mildly and severely
diabetic rats (Jaiswal et al., 2009). Moreover, the
beneficial effects of ethanolic extracts of M. oleifera
leaves were found in diabetic rat only (Tende et al.,
2011). The aim of this study was to determine the anti-
hyperglycemic activity of Moringa oleifera Lam. leaf
extract in the normal and mildly diabetic mice.

MATERIALS AND METHODS

Extract preparation: Moringa oleifera Lam. was
obtained from gardeners in Loei province, northeast
Thailand and authenticated by a plant taxonomist from
the Department of Biology, Faculty of Science, Khon
Kaen University, Thailand. Voucher specimens
(reference No. Yithaya -1) are preserved in KKU
Herbarium, Thailand. The leaves (480 g) were cleaned,
extracted by boiling for 1 h, filtered with cotton mesh
and then evaporated in a hot air oven at 45°C. This
dried extract weighed 75.85 g and was diluted with
distilled water at concentrations of 200, 400 and 600
mg/mL for oral administration at 0.5 mL/100 g BW of
animal by feeding needle.

Animals: Adult male mice (ICR strain, 8-week old,
weighing 35-40 g) were obtained from the National
Laboratory Animal Center, Nakornprathom province,
Thailand. They were housed in a room under light: dark
= 12:12 h, 25+1°C and were fed on a standard pellet
diet (Chareanpogapan Ltd., Bangkok, Thailand) with
water ad libitum. The experiments were performed after
approval by the Institutional Animal Ethics Committee,
Khon Kaen University, Thailand (Reference No.
0514.1.12.2/28).

Diabetic induction: Male mice had diabetes induced
by a single intraperitoneal injection of streptozotocin (6
mg/100 g BW). Diabetes was confirmed by fasting
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blood glucose determination on the third day after
induction and blood glucose levels greater than 140
mg/dL but less than 200 mg/dL were considered as
mildly diabetic animals (Latha and Pari, 2004).

Blood glucose determination: After overnight fasting
for 16 h with free access to water, Fasting Blood
Glucose (FBG) was determined via a drop of blood
from the tail artery by a blood glucometer (ONE
TOUCH® Horizon™, LifeScan, Inc. 2006, Johnson and
Johnson Company, Bangkok, Thailand).

Experiments:

Anti-hyperglycemic properties of M. oleifera Lam.
leaf extract in normal mice by OGTT: Thirty male
mice were used. Body weight and fasting blood glucose
levels of all mice were determined before the start of
the experiment. They were assigned into 5 groups of 6
animals each.

Group I: Was given distilled water 0.5 mL/100 g BW

Group I1: Was given gliblenclamide (reference drug) 1
mg/100 g BW

Groups I11-V: Were given the extract at doses of 100,
200 and 300 mg/100 g BW, respectively (following the
method of Jaiswal et al. (2009)).

After 30 min of administration, all groups were
orally fed with 2 g/100 g BW of glucose and the blood
glucose levels were determined at 0, 1, 2 and 3 h after
glucose uptake.

Anti-hyperglycemic properties of M. oleifera Lam.
leaf extract in mildly diabetic mice by OGTT: Thirty
mildly diabetic male mice were used. Body weight and
fasting blood glucose levels of all mice were measured
before the start of the experiment. They were divided
into 5 groups of 6 animals each:

Group I: Received distilled water at 0.5 mL/100 g BW

Group Il: Received gliblenclamide (reference drug) at
1 mg/100 g BW

Groups 111-V: Received the extract at doses of 100,
200 and 300 mg/100 g BW, respectively

After 30 min of treatment, all groups were gavaged
with 2 g/100 g BW of glucose and the blood glucose
levels were determined at 0, 1, 2 and 3 h after glucose
uptake.

Statistical analysis: Blood glucose levels were
expressed in mg/dL as mean+standard deviation (X
+S.D.), then the results were converted to glucose
tolerant efficiency. One-way ANOVA and Duncan
multiple test were used to analyze the different results
among groups. Values of p<0.05 were considered to be
statistically significant (Zarr, 1999).

RESULTS

Anti-hyperglycemic properties of M. oleifera Lam.
Extract (MoE) in normal mice: Blood glucose levels
of normal mice were detected at 0, 1, 2 and 3 h (data
not shown) and then the results were converted to
glucose tolerant efficiency (Table 1).

Anti-hyperglycemic properties of M. oleifera Lam.
Extract (MoE) in mildly diabetic mice: Blood
glucose levels of diabetic mice detected at 0, 1, 2 and 3
h (data not shown) and then the results were converted
to glucose tolerance efficiency (Table 2). However, the
blood glucose tolerance efficiency of the extract in the
normal mice was less potent than those in the diabetic
mice (Table 1 and 2).

DISCUSSION

Oral administration of M. oleifera aqueous leaf
extract at doses of 100, 200 and 300 mg/100 g BW has
been found to have anti-hyperglycemic properties by
increasing blood glucose tolerance in the normal mice,
which was less potent than those of streptozotocin
induced mildly diabetic mice. The streptozotocin was
used to induce type 2 diabetes in adult animals. It
caused DNA damage and generated superoxide radicals
to destroy the beta-cells (Szkudelski, 2001). This
experiment used glibenclamide as a reference drug,

Table 1: Efficiency of blood glucose tolerance of M. oleifera Lam. leaf Extract (MoE) in normal mice

Treatment Increase of blood glucose (%)” (blood glucose tolerance)® Efficiency of

(mg/100 g BW) blood glucose

N=6 1lh 2h 3h /hours tolerance

0 89.93+45.00° 20.02+26.70° -11.04+6.17° 32.97+21.60° -

Glibenclamide 1 -9.65+31.20¢ -63.03+6.54° -70.8145.76° -47.83+9.81° 100
(99.58) (83.05) (59.77) (80.80)

MoE 100 52.43+10.39" 4,09+22.91® 20.59+16.80° 11.97+14.42° 25.99
(37.50) (15.93) (9.55) (21.00)

MoE 200 50.42+13.22° -6.51+16.43" 20.84+16.73¢ 7.69+13.69° 31.29
(39.51) (26.53) (9.80) (25.28)

MoE 300 29.76+22.13° 10.35+23.04° -25.19+9.10° -1.93+9.99° 43.19
(60.17) (30.37) (14.15) (34.90)

N: Number of experimental animals; BGL: Blood glucose level; A: BGL at n h (mg/dL) - BGL at 0 h (mg/dL) /BGL at 0 hx100; B: Increase of
BGL in control group (%) - increase of BGL in treated group (%); Same letter in column means non-significant difference (p>0.05); Different

letter in column means significant difference (p<0.05)



Br. J. Pharmacol. Toxicol., 4(3): 106-109, 2013

Table 2: Efficiency of blood glucose tolerance of M. oleifera Lam. leaf Extract (MoE) in diabetic mice

Treatment Increase of blood glucose (%) (blood glucose tolerance)® Efficiency of
(mg/100 g BW) blood glucose
N=6 1lh 2h 3h /hour tolerance
0 76.22+16.49° 50.98+9.27° 23.48+21.61° 50.23+11.95%
Glibenclamide 1 31.35+18.60° -42.57+7.19° -52.84+4.61° -21.35+9.25"
(44.87) (93.55) (76.32) (71.58) 100
MoE 100 75.42+22.53° 0.59+13.72° 22.30+12.32° 17.90+6.45°
(0.80) (51.57) (45.78) (32.33) 45.17
MoE 200 56.09+11.52%® 1.09+17.94° 20.98+14.89° 12.07+9.95°
(20.13) (49.08) (44.46) (38.16) 53.31
MOoE 300 55.03+31.93% 13.90+£12.10° 17.50+13.72° 7.88+11.77°
(21.19) (64.88) (40.98) (42.35) 59.16

N: Number of experimental animals; BGL: Blood glucose level; A: BGL at n h (mg/dL) - BGL at 0 h (mg/dL) /BGL at 0 hx100; B: Increase of
BGL in control group (%) - increase of BGL in treated group (%); Same letter in column means non-significant difference (p>0.05); Different

letter in column means significant difference (p<0.05)

which is a synthetic hypoglycemic agent and has been
used as an antidiabetic drug in type 2 diabetic patients
from 1973 until now (WHO, 2007). This drug acts by
stimulation of insulin release (Serranto-Martin et al.,
2006). M. oleifera leaves contain many powerful
antioxidant phytochemicals, especially quercetin and
kaempferol (Fuglie, 1999). There are many reports
about  hypoglycemic  activities of  kaempferol
derivatives from many medicinal plants such as
Sterculia rupestris (Desoky and Youssef, 1997) and
Equisetum myriochaetum (Andrade-Cetto et al., 2000).
Furthermore,  they also  improved  chronic
hyperglycemia impaired pancreatic beta cells viability
and insulin secretion in vitro (Zhang and Liu, 2011).
Quercetin, a strong antioxidant flavonoid revealed a
protective effect against streptozotocin induced diabetes
in rats by intraperitoneal injection of quercetin 15
mg/kg BW for 3 days prior to streptozotocin
administration (Coskun et al., 2005) and protected an
Insulin Secreting cell line (INS-1) against oxidative
damage (Youl et al, 2010). It also exhibited
hypoglycemic properties in diabetic rats (Shetty et al.,
2004). Vessal et al. (2003) reported that quercetin
significantly increased hepatic glucokinase activities as
an insulin-like effect.

Our results found that aqueous leaf extract of
M. oleifera Lam. exhibited anti-hyperglycemic
activities in normal mice and improved glucose
tolerance impairment in mildly diabetic mice. These
properties may be due to the kaempferol present, which
involves by stimulating insulin secretion and quercetin,
which increases hepatic glucokinase as insulin like
effect. It may be sugest the M. oleifera Lam. as an anti-
diabetic herb.

ACKNOWLEDGMENT

“This study was supported by the Higher Education
Research Promotion and National Research University
Project of Thailand, Office of the Higher Education
Commission, through the Cluster of Research to
Enhance the Quality of Basic Education and supported
by the Applied Taxonomic Research Center, Faculty of
Science, Khon Kaen University, Thailand.”

108

REFERENCES

Andrade-Cetto, A.A., H. Wiedenfeld, M.C. Revilla and
L.A. Sergio, 2000. Hypoglycemic effect of
Equisetum  myriochaetum arial parts on
streptozotocin diabetic rats. J. Ethnopharmacol.,
72:129-133

Atkinson, M.A. and N.K. Maclaren, 1994. The
pathogenesis of insulin-dependent diabetes mellitus
(review). N. Eng. J. Med., 331: 1428-1436.

Coskun, O., M. Kanter, A. Kormaz and S. Oter, 2005.
Quercetin, a flavonoid antioxidant, prevents and
protects streptozotocin induced oxidative stress and
beta cell damage in rat pancreas. Pharmacol. Res.,
51(2): 117-123.

Desoky, E.K. and S.A. Youssef, 1997. Hypoglycemic
effect of Sterculia rupestris and a comparative
study of its flavonoids with Sterculia diversifolia.
Bull. Faculty Pharm. Cairo Univ., 35(3): 257-261.

Fuglie, L.J., 1999. The Miracle Tree: Moringa oleifera,
Natural Nutrition for the Tropics. Church World
Service, New York, pp: 63.

Gupta, A.K. and S.K. Mishra, 2002. Indigenous
phytotherapy for diabetes from Chhattisgarh. Adv.
Plant Sci., 15(2): 407-409.

Jaiswal, D., P.K. Rai, A. Kumar, S. Mehta and G. Wata,
2009. Effect of Moringa oleifera leaves extract
therapy on hyperglycemic rats. J. Ethnopharmacol.,
123: 392-396.

Latha, M. and L. Pari, 2004. Effect of an aqueous
extract of Scoporia dulcis on blood glucose:
Plasma insulin and some polyol pathway enzymes
in experimental rat diabetes. Brazillian J. Med.
Biol. Res., 37: 577-586.

Nath, D., R. Seth, R.K. Singh and A.K. Jain, 1992.
Commonly used Indian abortifacient plants with
special reference to their teratogenic effect in rats.
J. Ethnopharmacol., 36(2): 47-154.

Serranto-Martin, X., G. Payares and A. Mendoza-Leon,

2006. Glibenclamide, a blocker of K'ATP
channels, shows antileishmannial activity in
experimental murine cutaneous leishmaniasis.

Antimocrob. Agents Chemother., 50(12): 14-16.



Br. J. Pharmacol. Toxicol., 4(3): 106-109, 2013

Shetty, A.K., R. Rashmi, M.G.R. Rajan, K. Sambaiah
and P.V. alimath, 2004. Antidiabetic influence of
quercetin in streptozotocin-induced diabetic rats.
Nutr. Res., 24: 373-381.

Shigh, K.K. and K. Kuma, 1999. Ethnotherapeutics of
some medicinal plants and used as antipyretic
agents among the tribals of India. J. Econ. Taxon.
Bot., 23(1): 135-141.

Szkudelski, T., 2001. The mechanism of alloxan and
streptozotocin action on beta cell of the rat
pancreas. Physiol. Res., 50(6): 537-546.

Tende, J.A., I. Ezekiel, A.A.U. Dikko and A.D.T. Goji,
2011. Effect of ethanolic leaves extract of Moringa
olifera on blood glucose levels of streptozotocin-
induced diabetics and Normoglycemic Wistar rats.
British J. Pharmacol. Toxicol., 2(1): 1-4.

Tiwari, A.K. and M. Roa, 2002. Diabetes mellitus and
multiple therapeutic approaches of phytochemicals:
Present status and future prospects. Curr. Sci., 83:
30-38.

Vessal, M., M. Hemmati and M. Vasei, 2003.
Antidiabetic effects of quercetin in streptozocin
induced diabetic rats. Comp. Biochem. Physiol.,
135C(3): 357-364.

109

Vijayalingam, S., A. Thiban, K.R. Shanmugasundaram
and V. Mohan, 1996. Abnormal antioxidant status
in impaired glucose tolerance and non-insulin-
dependent diabetes mellitus. Diabetic Med., 13:
715-719.

WHO (World Health Organization), 2007. WHO List
of Essential Medicines. 15th Edn., World Health
Organization, pp: 21.

Youl, E., G. Bardy, R. Magous, G. Cros, F. Sejarlon,
A. Virsolvy, S. Richard, J.F. Quignard, R. Gross,
P. Petit, D. Bataille and C. Oiry, 2010. Quercetin
potentiates insulin secretion and protects INS-1
pancreatic beta cells against oxidative damage via
the ERK % pathway. British J. Pharmacol., 161:
799-814.

Zarr, J.H., 1999. Biostatistical Analysis: International
Edition. 4th Edn., Prince Halllnternational, Inc.,
New Jercy, pp: 177-207.

Zhang, Y. and D. Liu, 2011. Flavonol kaempferol
improves chronic hyperglycemia-impaired
pancreatic beta cell viability and insulin secretory
function. Eur. J. Pharmacol., 670(1): 325-332.



