Effect of Momordica charantia on Lipid Profile
and Oral Glucose Tolerance in Diabetic Rats
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In this study, the methanol extrac of Momordica charantio froit extract was administered o dishetic rats to
assess the long term effect of the extract on the lipid profile and the oral glocose tolerance test. Treatment for
30 davs showed a significant decrease in triglveeride, low density lipoprotein and a significant inorease in high
density lipoprotein level, A significant efect on oral glocose toleranoe was also noted. Chronic administration
showed an improvement in the oral glocose tolerance aurve, The effect wis more pronounced when the test
wias done in rats fed the extract on the day of the test compared with tests done in rats which were not fed the
extract on the same day, Copyright © 2004 John Wiley & Sons, Lid.
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INTRODUCTION

In diabetes mellitus, due to the lower availability or
reduced effects of insulin, there is less transport of
glucose in the body cells and therefore lipids are used
much more as fuel to generate ATP. Lipids are made
available from the fat depots as LDL (low density
lipoprotein) and from the liver as VLDL (very low
density lipoprotein) and from the intestine as chylo-
microns. This results in a high level of circulating lipids
in the blood and their deposition in the wall of the
artery as fatty plagues (Wissler, 1991) which leads
to atherosclerosis and other cardiovascular problems.
HDL {high density lipoprotein) removes these depos-
ited fats and transports them to the liver for elimina-
tion { Bagdade and Subbaiah, 1989). Fat oxidation during
diabetes also causes the production of ketone bodies,
high levels of which can not be buffered completely,
which can result in acidosis and even death.

There are many botanicals reported for the manage-
ment of the disease (Chaturvedi ef al., 1993; Chaturvedi,
1996), Momordica charantia being one. The hypogly-
caemic and hvperglveaemic effects of the plant have
already been reported by many workers (Dag e al.,
1990; Chaturvedi, 2001 ). Some antidiabetic com pounds
regulate the metabolic pathways during experimental
diabetes (Bagquer eral., 1998). The thyrogenic response
of M. charantia has recently been reported from our
laboratory (Chaturvedi and Akala, 2003). M. charantia
is widely used as a food and as a medicine. The seeds
of M. charantia contain peptides having antilipolytic
and lipogenic activities (Ng et al., 1987). The present
study aimed to further assess the effect of M. charantia
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extract on lipid profiles and oral glucose tolerance in
diabetic rats.

MATERIALS AND METHODS

Preparmtion of extract. The fruits of M. charantia were
collected from local farmers and their authenticity was
confirmed from the Herbarium Section of the Botany
Department, University of Nairobi. Fruits were dried
and extracted with 70% methanol. The vield was 5%
(wiw) of the total dry weight of the fruit.

Experimental animals. Male albino rats of Horts Men
strain of weighing approximately 250 g were wsed for
all the experiments. They were kept on standard diet
bought from Unga company, Kenva, and water ad
libitwm in the animal howe of the Zoology Depart-
ment. Diabetes in the rats was produced by injections
of alloxan monohvdrate (60 mg/kg body weight) dis-
solved in normal saline, for 2 consecutive davs.

Biochemical estimations. Parameters including blood
glucose, trighveeride, LDL, HDL and cholesterol were
estimated by using kits bought from Human Gesellschaft
Company, Germany.

Experimental design. Ten albino rats were wsed to in-
duce diabetes mellitus and divided into two groups, each
with five rats. These two groups were diabetic control
(DC) and diabetic experimental (DE). Another group
of five rats served as the normal control (NC). After
the induction of diabetes, all rats to be used for experi-
ment were kept in the laboratory on a normal diet for
15 days so that they could be acclimatized well with the
laboratory conditions. After 15 days, extract adminis-
tration began and every day DT rats and NC rats were
administered distilled water orally while DE rats were
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Table 1. Effect of chronic trial of Momaordica charantin fruit extract on lipid profile

Phase of 30 days treatment

Parametsr Group Initial phase O day Middle phase 15 days Final phase 30 days
Triglycaride NC 95.23 + 4.03 2781+ 61 96.20 + £.23
{mg 100 mL) DC 170.43 + 3.98 227.89 + 6.80 236.31 + 7.90
mean + S0 DE 163.76 + T.80 106.24 + 2.66" 101.30 + 2.30%
HDL NC 47,65 + 6.21 4450 + 4.11 46.31 + 5.10
{mg 100 mL) DC 2492 + 3.98 2170+ 673 16.80 + 6.05
mean + 50 DE N.IE £ 508 41.70 £ 6.11" 4741 £ 712
LOL NC 16.93 + 5.60 16.48 + 4.90 17.856 + 5.76
{mg 100 mL) DC 3417 + 616 37.33 + B.BO 38.13 + 6.83
mean + 50 DE 33.65 + 6.00 26.73 + 6.97 19.73 + 501
Total cholestaral NC T9.80 + 4.51 TET2 + 7.80 79.82 + £.43
{mg 100 mL) DC 82,91 + 4,10 8036 + 4.40 02,67 + £.38
mean + S0 DE 20.41 + 4.85 20.31 + 3.1 21.34 + 4.862

" o= 0.0007 when comparsd with diabstic control.

MC, normal control rats, administered 1 mL of distilled water.
DC, diabetic control rats, administered 1 mL of distilled water.
DE, diabetic rats, administered the extract (140 mgkg body weight).

n =5 in each group.
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Figure 1. Effect of methanaol extract of M. charantis on oral glucose tolerance test in diabstic rats (fed on extract on the day of
exparimant). # normal control; B diabetic control; & diabstic group.

administered extract {140 mg/kg body weight) dissolved
in distilled water. All the rats were bled at intervals of
15 days for 30 days. Oral glucose tolerance tests were
performed twice; one without feeding the extract and
other after feeding the extract at the end of the experi-
ment. To perform OGTT, the rats were fasted over-
night and the next dav bled at0 h to estimate the fasting
blood glucose level. After bleeding, they were fed on
glucose (2 g/kg body weight) and bled at intervals of
I h for 3 h and blood glucose levels were estimated.

RESULTS AND DISCUSSIOMN

Effect on lipid profile

A significant reduction (p < 0.001) was observed in the
level of LDL and triglveeride levels in DE rats com-

pared with DC rats (Table 1). The level was found to
approach the normal value as in NC rats. The HDL
value was found to be elevated in DE rats (p = (.001)
compared with DC rats that suffered a continuous
lowering in the level of HDL. A slight increment
in the total cholesterol (12%) level was noticed in
DC rats throughout the experiment while the values in
DE rats matched the values in NC rats,

Effect on OGTT

Oral glucose tolerance showed a drug dependent re-
sponse (Figs 1 and 2) when performed at the end of the
experiment. OGTT when performed with the extract
showed more improvement compared with that with-
out the extract in terms of its height.

It is evident from these results that M. charantia helps
the clearance of pglucose, triglvceride and LDL from
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Figure 2. Effect of methanol extract of M. charantia on oral
glucose tolerance test in diabetic rats (rats were not fed on the
extract on the day of experiment). # normal control; B diabstic
control; & diabstic group.

the circulation. M. charantia has already been reported
for its thyrogenic effect (Chaturvedi and Akala, 2003).
Clearance might be due to thyrogenic responses of M.
charantia as thyroxine and triiodothyronine are reported
to potentiate insulin action, which in turn enhances the
transport of glucose from the circulation into the body

cells and also potentiates lipoprotein catabolism ( Arner
et al., 1984). The enhanced transportation of glucose
due to potentiation by insulin brings the elevated glu-
cose level back to normal. Once the glucose is avail-
able to the cell for ATP production, mobilization of
triglveeride to body cells for energy production is re-
duced and this might have resulted in the lowering of
blood triglveeride level in DE rats compared with the
level in DC rats. A high level of HDL might have also
caused the lowering of triglveeride and LDL level as it
has been reported to pick up LDL from the circulation
and deliver them to the liver for elimination | Wissler,
1991}, An increase in HDL level might be due to the
high thvroxine level.

The mproved OGTT curve after prolonged treat-
ment with M. charantia might also be due to potentiation
of insulin action by thyroid hormones. Further improve-
ment in the OGTT curve was noticed when the test
was performed after administration of the extract. This
suggests the possibility of stimulation of T3 and T4
release by the extract.
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