Vol. 6/2 (2006) 41 - 52

JOURNAL OF NATURAL REMEDIES

&

Hypolipidemic effect of Momordica charantia seeds
extract on streptozotocin-induced diabetic rats

D. Sathish Sekar, S. Subramanian*

Department of Biochemistry, University of Madras, Guindy Campus, Chennai - 600 025, India.

Abstract

Objective: The aim of the present study was to evaluate the hypolipidemic efficacy of the seeds of two
common varieties of Momordica charantia extract (MCSEt1 and MCSEt2) in streptozotocin induced
diabetic rats. Methods: Streptozotocin (55mg/kg body weight) was used for induction of diabetes in
rats. MCSEt1 and MCSEt2 extracts (150 mg/kg body weight) was administered orally for 30 days to
experimental rats. Thefatty acid composition of liver and kidney were analyzed by gas chromatography.
Results: Oral administration of MCSEt1 and MCSEt2 extracts resulted in a significant reduction in
the levels of cholesterol, phospholipids, triglycerides and free fatty acidsin plasmaand tissues of STZ-
induced diabetic rats. The altered fatty acid composition in liver and kidney were restored by the
treatment. Glibenclamide was used as a reference drug to compare the efficacy of the seeds extract.
Though both the varieties exhibited significant lipid lowering properties, the efficacy was pronounced
in MCSEt1 compared to MCSEt2 and glibenclamide. Conclusion: The results of this study confirm the
hypolipidemic effect of Momordica charantia.
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1. Introduction

Diabetes mellitus is a complex syndrome risk of renal failure, a20-fold increaseintherisk

involving severe insulin dysfunction in
conjugation with grossabnormalitiesin glucose
homeostasis and lipid metabolism, which has
affecting several millions of population all over
the world. The World Health Organization
(WHO) estimates Indiato be homein thelargest
number of diabetes patientsintheworld and this
trend will continue into the future [1]. The
individual with diabetes has a 25-fold increase
intherisk of blindness, a20-fold increasein the
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of amputation as aresult of gangreneand a2 to
6 fold increased risk of coronary heart disease
and ischaemic brain damage [2]. In a recent
review by Tsuyki and Bungard [3] non-
compliance with prescribed hypolipidemic agents
was said to have annual associated costs of about
$ 100 billion in the US alone. Treatment of
hyperlipidemiain diabetes involves improving
glycemic control and the use of lipid lowering
dietsand drugs.
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Drugs are plenty in use for controlling
hyperglycemiaassociated with hyperlipidemia
but none claims to have the expected efficacy.
On the other hand, it has been known that the
dietary ingredients affecting glucose metabolism
may also influence lipid metabolism [4].

From the beginning of thelast century, evidence
of the cholesterol-lowering properties of
medicina plants has been accumulating. The
health awareness and fear of the side effects of
allopathic medicines are the main causes for
diversionto herbal treatment and the demand of
herbal plants are increasing day by day in the
global perspective. Even as we commence the
new century with its exciting prospect of gene
therapy, herbal medicine remains as one of the
common mode of therapy available to much of
world’spopulation.

According to World Health Organization, till
80% of the world populations rely mainly on
plant drugsand WHO has also recommended the
elevation of the effectiveness of plants in
conditionswherewelack safe modern drugs|[5].
About 20% of themodern drugsarederived from
any of the edible products of common use [6].
There was a gap in proper understanding of
medicina plants for mankind in past because
traditional medicines generally lack scientific
explanation.

Many plantsare credited with anti hyperglycemic
activity. Among these herbal resources,
Momordicacharantia isselected for the present

study.

Momordica charantia (MC) Linn, commonly
referred to as bittergourd or karela, belongs to
the Curcurbitaceaefamily. Itisaclimbing plant,
cultivated throughout Southern Asia. Itsfruitsare
very cheap and available throughout the year.
Immature fruits are used to prepare different
dishes for human consumption, while ripped
fruits are considered as not worthy for

consumption. There are two varieties of this
vegetable based on size and shape. The large
variety islong, oblong and pale green in color.
Theother oneissmall, little oval and dark green
in color. Theyield of small variety per plant is
much less when compared to large ones; as a
result the cost of thesmall variety isalmost thrice
when compared to the larger ones.

Boththetypesarebitter intaste. Thepulpisblood
red or scarlet after dehiscence. The seeds are
dappled, flat, thick notched margin, red aril in
morphology and it is white color in raw fruits
and become red when they are ripe. Different
parts of these plants have been used inthe Indian
system of medicinefor anumber of ailments.

Our previous experimental results were highly
encouraging asthey reveal ed that blood glucose
level was significantly lowered after oral
administration of agueous extract of Momordica
charantia seedsin glucoseload condition andin
streptozotocin induced diabetes [7]. Our study
also suggests that the seed extracts helps to
decrease the toxicity of reactive oxygen species
by its antioxidant property [8,9].

Inview of the above considerations, theintention
of the present study is to evaluate the lipid
lowering properties of MC seeds on
streptozotocin induced experimental diabetes.
The efficacy was compared with a standard
hypoglycemic drug, glibenclamide.

2. Materialsand methods

2.1 Chemicals

Streptozotocin (STZ) was procured from Sigma
Chemical Co., St. Louis, MO, USA. All other
chemicals used were of analytical grade.

2.2 Plant material

Fresh fruits of Momordica charantia were
procured from avegetative farm of Chengal pattu,
India. Authentication of theplant wascarried out
by Prof. V. Kaviyarasan, Centre for Advanced
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Studiesin Botany, University of Madrasand the
voucher specimens of the plants have been
retained in the department herbarium.

2.3 Preparation of seed extracts

Thefruitswerediced intotwo halvesand the seeds
were selectively collected manually, washed with
freshwater and driedin shadeat roomtemperature.
The dried seeds were grounded into fine powder
by an electrical mill and mesh (mesh number 50).
The powdered seeds were kept in airtight
containersin adeep freezemaintained at 4°C until
the time of further use. The seed extract was
prepared by dissolving a known amount of seed
powder in distilled water using amagnetic stirrer.
It wasthenfiltered and evaporated to drynessunder
reduced pressurein arotary evaporator.

An aqueous suspension, which is the form
customarily, used in folk medicine, was prepared
to facilitate easy handling. The drug solutions
were prepared freshly each time and administered
intragastrically. The dosage schedule used for the
drug was once per day.

2.4 Animals

Male albino rats of Wistar strain weighing
around 160-180 gms were purchased from
Tamilnadu Veterinary and Animal Sciences
University (TANUVAS), Chennai for the present
study. They were acclimatized to animal house
conditions, fed with commercia pelleted rat chow
(Hindustan Lever Ltd., Bangalore) and had free
access to water.

The experiments were designed and conducted
in accordance with the ethical norms approved
by Ministry of Social Justices and
Empowerment, Government of India and
Institutional Animal Ethics Committee
Guidelines (IAEC number: 01/033/04).

2.5 Induction of diabetes

STZ-induced hyperglycemiahas been described
as a useful experimental model to study the

activity of hypoglycemic agents [10]. After
overnight fasting (deprived of food for 16 h had
been allowed free accessto water), diabeteswas
induced inratshby intraperitoneal injection of STZ
(Sigma, St. Louis, Mo) dissolved in 0.1M cold
sodium citrate buffer pH 4.5 at a dose of 55mg/
kg body weight [11]. The control rats received
the same amount of 0.1 M sodium citrate buffer.
The animals were allowed to drink 5% glucose
solution overnight to overcomethe drug-induced

hypoglycemia.

After a week time for the development of
diabetes, the ratswith moderate diabetes having
glycosuria and hyperglycemia (blood glucose
range of above 250 mg /dl) were considered as
diabeticratsand used for thefurther experimental
work. The treatment was started on the 8" day
after STZ-injection and this was considered as
1st day of treatment. Thetreatment was continued
for 30 days.

2.6 Experimental set up

The rats were divided into five groups with
minimum of ten ratsin each group.

Group | : Normal control rats

Group II: Diabetic control rats

Group I11: Diabetic rats treated with MCSEt1
(150mg/kg b.w/day) in agueous solution
orally for 30 days.

Group |V: Diabetic rats treated with MCSEt2
(150mg/kg b.w/day) in agueous solution
orally for 30 days.

Group V: Diabetic rats administered with
glibenclamide (600ug/kg b.w/day) in
aqueous solution orally for 30 days

At theend of the experimental period, thefasted
rats were then sacrificed by cervical
decapitation. Blood was collected with EDTA
as anticoagulant and centrifuged at 3000 rpm
for 15 minto separate plasma. Liver and kidney
were dissected out and immediately washed in
ice-cold saline and homogenized in Tris-HCI
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buffer, pH 7.4 (0.1 M) with a Teflon
homogenizer. The total lipids were extracted
from the tissue homogenate using chloroform
and methanol by the method of Folchetal. [12].

2.7 Assay of lipid profile

Cholesterol content in plasma, liver and kidney
were estimated by the method of Parekh and Jung
[13]; triglycerides were estimated by the method
of Foster and Dunn [14] and free fatty acids by
the method of Itaya [15]. Total phospholipids
content was estimated by the method of Bartlett
[16] after digestion with perchloric acid and the
phosphateliberated was estimated by the method
of Fiske and Subbarow [17]. High-density
lipoproteins (HDL) and low-density lipoproteins
(LDL) were separated from the plasmaaccording
to dual precipitation technique by the method of
Burstein and Scholnick [18] and the cholesterol
content of the lipoproteinswas estimated.

2.8 Fatty acid determination by gas
chromatography

Andysisof fatty acid compositionin lipid extract
was performed in gas chromatography according
to the method of Morrison and Smith[19]. Fatty
acidsweretransmethylated and the resulting fatty
acid methy| esterswere analyzed by Tracer 540-
gas chromatograph equipped with flame
ioni zation with adetector temperature of 220°C.
Separating column constitutes 2cm long X 2mm
internal diameter packed with 10% cilar or
chromosorb W, 80/100 mesh.

Fatty acids separated were identified by the
comparison of the retention times with those
obtained by the separation of amixture of standard
fatty acids. Electronic integrator was used to
measure peak areas and data processing.
Individual fatty acids were expressed as
percentage of total fatty acidsin 100 mg of tissues.

2.9 Histopathological observations

A portion of the liver and kidney tissues were

fixed in 10 % buffered neutral formal saline
solution for histological studies. After fixation,
tissueswere embedded in paraffin; solid sections
were cut at 5 um and stained with haematoxylin
and eosin. The sections were examined under
light microscope and photomicrographs were
taken [20].

2.10 Satistical analysis

All the grouped data were statistically
evaluated with SPSS/10 software. Hypothesis
testing methods included one way analysis of
variance (ANOVA) followed by least
significant difference (LSD) test. P values of
less than 0.05 were considered to indicate
statistical significance. All the results were
expressed asMean+S.D for six animalsin each

group.
3. Results

Figure 1 show the levels of plasma cholesterol,
triglycerides, free fatty acids and phospholipids
in control and experimental groups of rats.
Hyperlipidemia, acommon feature of diabetes,
is evidenced by the increased plasma level of
cholesterol, triglycerides, free fatty acids
(p<0.05) in diabetic rats when compared to
normal control rats. Significant restorations of
the plasmalipid contents (p<0.05) to near normal
levels in diabetic rats were observed after the
oral treatment with MCSEt1, MCSEt2 and
glibenclamide.

Figure 2 and 3 shows the levels of cholesteral,
phospholipids, triglycerides and freefatty acids
inliver and kidney of control and experimental
groups of rats. A significant increase in the
levels of liver and kidney were observed in
diabetic rats when compared to normal control
group. Treatment with MCSEt1, MCSEt2 and
glibenclamide to diabetic rats resulted in a
significant decrease (p<0.05) in the levels of
tissue lipid content when compared to diabetic
control rats.
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Table 1.
Fatty acid composition in Liver of control and experimental groups of rats
Groups Percentage of fatty acid 100mg of tissue
Palmitic acid Stearic acid Oleic acid Linolenic acid Arachidonic acid
(16:0) (18:0) (18:1) (18:3) (20:4)
Control 2040+ 1.2 12,91 + 0.87 9.01 + 0.83 6.52 + 0.85 2152+ 24

Diabetic Control 29.01+19*a 2036+12*a
Diabetic + MCSEt1 23.45+ 1.5*b 13.90 + 0.97*b
Diabetic + MCSEt2 24.50 + 1.4*c  14.04 + 1.45*c

Diabetic + 2550+ 1.8*d 14.00 + 1.36*d
Glibenclamide

1476 + 1.21*a 264+037*a 1453+ 14*a
10.50 £ 0.73*b 546 £ 0.65*b 1830+ 1.8*b
11.07 £ 1.12*c 534+ 0.71*¢ 17.67+ 1.7*c
11.87 + 1.50*d 502+ 0.64*d 16.32 = 1.6*d

Valuesaregivenasmean+ S.D, for six rats per group; Valuesare statistically significant at * p< 0.05.

Statistical significance was compared with inthe groupsasfollows:

a. Diabetic control ratswere compared with normal control rats; b. MCSEt1 treated diabetic rats were compared with diabetic control
rats, c. MCSEt2 treated diabetic ratswere compared with diabetic control rats; d. Glibenclamidetreated diabetic rats were compared

with diabetic control rats.
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Fig. 1.

(p<0.05) lowered in diabetic rats
when compared with normal control
rats. In diabetic rats treated with
M CSEt1, M CSEt2 and
glibenclamide to diabetic rats
resulted in significant alterations of
the lipoprotein levels to near
normalcy.

Diabetic + Table 1 and 2 depicts the changesin
Glibendamide the fatty acid composition of total
lipids in liver and kidney of control

and experimentd groupsof rats. There

Levels of plasma cholesterol phospholipids, triglycerides and free wasasignificant elevationin palmitic

fatty acids in control and experimental groups of rats

Valuesaregivenasmean + S.D, for six rats per group.
Valuesare statistically significant at * p<0.05.

Statistical significance was compared withinthe groupsasfollows: aDiabetic

acid, stearic acid and oleic acid
observed in tissues of diabetic rats.

In contrast, there was a significant

control ratswere compared with normal control rats; b MCSEt1 treated diabetic decreaseinlinolenic and arachidonic
rats were compared with diabetic control rats; c MCSEt2 treated diabetic rats acids observed in tissues of diabetic
were compared with diabetic control rats; d Glibenclamidetreated diabetic rats

were compared with diabetic control rats.

Figure 4 represents the cholesterol content of
plasmalipoproteinsin control and experimental
groups of rats. The levels of LDL and VLDL-
cholesterol were significantly (p<0.05) higher,
whereas the HDL -cholesterol was markedly

rats. MCSEtl, MCSEt2 and

glibenclamide were restored these

altered fatty acid composition to near
normal levels.

The histopathological examination revealed
extensivealterationsin liver and kidney of STZ-
induced diabeticrats. Theliver of control rat (Fig
5a) shows normal architecture. The liver of
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glibenclamide (Fig 5c, d and €).
Thekidney of control rat (Fig 6a)
shows normal glomeruli and

357 *a W Normal Control
[ Diabetic Control
30 L O Diabetic + MCSEL2
*p B Diabetic + MCSEt2
% 25 [ Diabetic + Glibenclamide
2 201
)]
5] *a
S
10 - xp*c *d
5
0
Cholesterol Phospholipids Triglycerides
Fig 2.

Levels of liver cholestrol, phospholipids, triglycerides and free
fatty acids in control and experimental groups of rats

tubules. Thekidney of diabeticrat
(Fig 6b) shows thickening of
vesicles, glomeruli show some
cellular proliferationwithfibross.
MC seeds extract and
glibenclamide (Fig 6c,d and €)
treated diabetic rat show
glomeruli, which appear normal
with mild dilated tubules.

*a

Freefatty acids

4. Discussion

Streptozotocin, the most potent

diabetogenic agent, has been
widely used to induce
experimental diabetes in rats
[21], since it causes alterations
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Cholesterol Phospholipids Triglycerides
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Levels of kidney cholesterol, phospholipids, triglycerides and free
fatty acids in control and experimental groups of rats.

Legend for Fig. 2and 3. - Valuesaregiven asmean + S.D, for six rats per group.
Vduesaredatisticdly significantat* p<0.05. Statistical significancewascompared

similar to thosefound in diabetic
humans [22]. STZ-induced
diabetesinratsisfrequently used
to study the disturbancesin lipid
metabolism under diabetic
conditions [23]. The
concentration of serum lipids,
total cholesterol, low density and
high-density lipoprotein (LDL
and HDL), cholesterol and
triglyceridesisanimportant index
of overall metabolic control in
diabetic animal.

*a

Freefatty acids

withinthegroupsasfollows: aDiabetic control ratswere compared with normal

control rats, b MCSEt1 treated diabetic rats were compared with diabetic control
rats, c MCSEt2 treated diabetic rats were compared with diabetic control rats; d
Glibenclamidetreated diabetic ratswere compared with diabetic control rats.

diabetic rat (Fig 5b) shows perivenular
inflammatory infiltration over the sinusoidal
vacoulation of hepatic nuclel.

The pathomorphological changes observed in
STZ-induced diabetes become apparently normal
after treatment with MC seeds extract and

Both the World Health
Organization Multinational Trial
and the Paris Prospective Study
have shown that
hypertriglyceridemiais asignificant predictor of
subsequent cardiovascular mortality in persons
with diabetes [24]. Diabetes is known to be
associated with an increase in the synthesis of
cholesterol, which may beduetoincreased activity
of HMG CoA reductase [25].
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Table 2.

Fatty acid composition in Kidney of control and experimental groups of rats

Groups Percentage of fatty acid 100mg of tissue
Palmitic acid  Stearic acid Oleic acid Linolenic acid Arachidonic acid
(16:0) (18:0) (18:1) (18:3) (20:4)

Control 21.78 + 1.6 1252+ 1.09 6.24+0.75 7.24+0.72 1511+ 14
Diabetic Control 3406 £ 34*a 2235+14*a 1216+ 1.3*a 250+048*a 7.80+ 0.98*a
Diabetic + MCSEtl  24.64 + 25*b 1464 + 1.4*b 8.02+ 0.90*b 592+ 0.60*b  12.08 + 0.91*b
Diabetic + MCSEt2  25.3 + 2.2*c 1552+ 15*c 9.12+0.74*c 5.18+ 0.64*c  11.07 + 1.03*c
Diabetic + 2631+ 25d 1692+ 1.2*d 9.01+0.87*d 4.98+0.62*d 10.08 + 1.2*d

Glibenclamide

Values are given asmean + S.D, for six rats per group; Values are statistically significant at * p < 0.05; Statistical significance was
compared within the groups asfollows: a. Diabetic control ratswere compared with normal control rats; b. MCSEt1 treated diabetic
rats were compared with diabetic control rats; c. MCSEt2 treated diabetic rats were compared with diabetic control rats;

d. Glibenclamidetreated diabetic rats were compared with diabetic control rats.
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Fig.4.

Levelsof HDL, LDL, VLDL-cholesterol in the plasma of control
and experimental groups of rats.

Vauesaregivenasmean + S.D, for six rats per group. Valuesare statistically
significant at * p < 0.05. Statistical significance was compared with in the
groupsasfollows: aDiabetic control ratswere compared with normal control
rats; b MCSEt1 treated diabetic ratswere compared with diabetic control rats;
¢ MCSEt2 treated diabetic rats were compared with diabetic control rats;
d Glibenclamidetreated diabetic ratswere compared with diabetic control rats.

glibenclamideisin accordancewiththe
earlier findings [27].

4.1 Plasma lipid profile

The abnormal high concentration of
plasmalipidsin diabetesis mainly due
totheincreaseinthe mohilization of free
fatty acidsfrom the peripheral depotsin
the absence or deficiency of insulin,
sinceinsulininhibitshormone sensitive
lipase [29].

On the other hand, glucagons,
catecholamines and other hormones
enhance lipolysis. The marked
hyperlipemia that characterizes the
diabetic state may thereforebe regarded
as a consequence of the uninhibited
actionsof lipolytic hormoneson thefat
depots[25].

Our results of increased plasmallipids
correlated with the above findings of
hyperlipidemiain diabetes. Treatment

Hyperlipidemia in diabetes especialy Type | is
attributed to hyperglycemiaresulting frominsulin
deficiency. Some authors have reported the
presenceof insulin-like compoundsfrom fruitsand
seedsof Momordicacharantia, whichiseffective
on both subcutaneousand ora administration [26].
The strong hypolipidemic effect shown by the

with MCSEt1l and MCSEt2 enhances glucose
metabolism by increasing glycolysis and
glycogen synthesis and decreasing
gluconeogenesis and glycogenolysis. Thus the
extract optimizesglucose utilization and decrease
mobilization of fat depots, which decrease
hyperlipidemia
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Fig. 5 (a-e).

4.2 Lipoproteins

The Framingham study highlights the profound
effects of lipoprotein abnormalities on the
incidence of coronary artery disease [29] in
diabetic subjects. Under normal circumstances,
insulin activatesenzymelipoprotein lipase (LPL)
and hydrolyses triglycerides. Previoudly it was
thought that unlike cholesteral, triglyceridesdon’t
deposit in thelining of arteries.

Histopathological observations made on the liver tissue of control and experimental groups of rats (HE 100 X).

Fig 5a. Representsthe section of liver tissue from normal
control rat showing normal architecture.

Fig 5b. Liver of STZ-induced diabetic rat showing
inflammatory infilteration filling over the sinusoidal
vacuolation of hepatocytic nuclei.

Fig. 5¢c. MCSEt1, and Fig. 5d. MCSEt2 treated diabetic liver
showing near normal architecture.

Fig. 5e. Glibenclamide treated diabetic rat showing more or
lessnormal architecture with mild changesin hepatocytes.

But new researchers show that triglyceridesalso
start depositing in the arteries, if present
excessively. Lipid disorders, most often
encountered in diabetic patients, include
increased levels of VLDL —c, LDL-c and low
level of HDL-c[30]. Increased L DL -cholesterol
may arisefrom glycosylation of thelysyl residues
of apoprotein B as well as from decreasing
affinity for the LDL receptor and hence decreased
metabolism [31].
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Fig. VI (a-€).
Histopathological observations made on the kidney tissue of control and experimental groups of rats (HE 100 X).

It has been demonstrated in IDDM, that HDL-
cholesterol levelscorrelatewith lipoprotein lipase
levels [32]. Inhibition of lipoprotein lipase
activity due to insulin deficiency may decrease
HDL cholesterol levels[33].

Bruan and Severson[34] reported that adeficiency
of lipoprotein lipase activity might contribute
significantly to the elevation of triglycerides in

Fig 6a. Section of kidney tissue from normal control rat
showing normal glomeruli and tubules.

Fig 6b. Kidney of STZ-induced diabetic rat shows
thickening of vesiclesand fibrosisin glomeruli.

MCSEt1 (Fig. 6c), and MCSEt2 (Fig. 6d) treated diabetic
ratskidney tissue showing normal glomeruli and
mild dilation of tubules.

Fig. 6e. Glibenclamidetreated diabetic rat showing mild
changesin glomeruli and tubules.

diabetes[33]. Lopes-Virellaetal (1983) reported
that treatment of diabeteswithinsulinresultedin
lowered plasmatriglyceridelevelsby controlling

lipoprotein lipase levels[35].

Anincreaseinall lipoprotein fractionsinvariably
leads to elevated levels of triacylglycerol and
phospholipids. Jain et al [36] suggested that,
thelevelsof glycemic control and elevated levels
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of HDL cholesterol and triglyceridesin theblood
aresignificantly correlated with the phospholipid
levels. Keelan et al [37], have observed a
significant increasein phospholipids of diabetics.

The restoration of phospholipids by the seed
extracts may be mediated through controlled
mobilization and metabolism of plasma
triglycerides, by improving the secretion and
action of insulin.

4.3 Tissue lipid profile

During diabetes aprofound alteration in hepatic
lipid composition occurs, which results in an
increase in hepatic lipid concentration and in
contrast a decrease in lipogenesis. Persistent
hyperlipidemiaalterslipid metabolisminkidney
[38] and leads to initiation and progression of
renal injury. Liver is regarded as one of the
central metabolic organsin the body, regulating
and mai ntaining homeostasis.

It performs most of thereactionsinvolvedinthe
synthesis and utilization of glucose. Decreased
glycolysis, impeded glycogenesis and increased
gluconeogenesis are some of the changes of
glucose metabolisminthediabeticliver [39]. The
balance between glucose production and its
utilization in the liver is regulated primarily by
insulin.

Similarly, liver plays a key role in fatty acid
metabolism in IDDM. During diabetes, the
hepatic lipogenesis is decreased and lipolysis
increased [40]. Fatty acidsand ketone bodiesare
important source of energy for the kidney. The
lipid accumulates in the renal cortex during in
theform of triacylglycerols.

Increased level sof hepatic and renal lipid content
observed in the present study are consistent with
the previous reports [41,42]. MC seeds extract
treatment to diabetic ratsfor 30 daysproduced a
marked reduction in the elevated lipid status in
both liver and kidney.

4.4, Tissue fatty acid composition

Diabetesis consistently associated with change
in the concentration and composition of lipid.
Thealterationsin tissue fatty acid composition
were found in both animals [43] and human
beings [44], reflecting a disturbed lipid
metabolism. Faas et al. [45], found that there
isan aterationinthe erythrocyte membrane and
plasma fatty acid composition in diabetic
patients. Seigneur et al [46] reported that there
is a significant alteration in the fatty acid
composition of serum and variety of tissuesin
experimental diabetes.

Inthe present study, therewasan increasein the
concentrationsof palmitic, oleic and stearic acids
and a significant decrease in the concentration
of linolenic and arachidonic acids observed in
diabeticrats. Thisobservation coincideswith the
previous report that there is a preferential
synthesisof saturated fatty acidsin typeldiabetes
[47]. Seigneur et al [46], also reported that, the
increased concentration of oleic acid was
observed in the membranes of both type 1 and
type 2 diabetic patients. Linolenic and
arachidonic acids are rich in polyunsaturated
fatty acids; they arethe mgjor targetsfor reactive
oXxygen speciesdamage.

A significant decrease in the levels of
polyunsaturated fatty acids (PUFA) in diabetic
tissues may be attributed to the diminished
activity of ?6 desaturase activity. In diabetic rats
treated with extract (MCSEt1 and MCSEt2),
restored thefatty acid compositionto near normal
level and this may be due to the free radical
scavenging effect of the seeds extract [8,9].

Shin et al [48], havereported that, insulin therapy
restores fatty acid composition in tissues of
streptozotocin-induced diabetic rats. The
activation of beta cells with MC (Bittergourd)
seed treatment were observed in mildly STZ
diabetic animals in which some beta cells were
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found active and granulation returns to normal
giving insulinogenic effect [49].

Thusthe administration of M C seedsextract had
a beneficial effect on the hyperlipidemia
associated with hyperglycemia.

5. Conclusion

It may be concluded from the results of the
present investigation that Momordica charantia
seeds possess beneficial effect on the
hyperipidemia associated with hyperglycemia.
Several authors reported that, antioxidants like
saponin, glycosides, phenolic constituents,

alkaloids and other compounds have
hypolipidemic and hypochol esterolemic effect.

In addition to the antioxidant potential,
hypoglycemic effect of the seeds extract may
be implicated as the major reason for this
observed antihyperlipidemic effect. Because,
hyperglycemia is the major culprit for the
observed hyperlipidemia in diabetes. The
hypolipidemic effect produced by the extracts
may be due to the presence of the above active
compounds present in it. Further studies to
fractionate the active principlesto elucidate the
exact mechanism of action are, underway.

References

1. King H, Aubert RE, Herman WH. (1998)
Diabetes care 2: 1414 - 1432.

2. Wolff SP. (1993) Br. Med. Bull. 49: 642 - 652.

3. Tsuyuki RT, Bungard TJ. (2002) Pharmacothe.
21: 576 - 582.

4. Jenkins DJA, Jenkins AL, WoleverTMS,
Vuksan V, Venketrao A, Thompson LU,
Josse RG. (1995) Eu. J. Clin. Nutr. 49: 68 -
73.

5. World Health organi zation (1980) Second report
of the WHO expert committee on diabetes
mellitus technical report Series 646: 66.

6. Farnsworth NR. (1988) In: Wilson EO, Peters
FM. (Eds.) Biodiversity, Academic press:
New York; 61.

7. Sathishsekar D, Sivagnanam K, Subramanian
S. (20058) Pharmazie 60:383-387.

8. Sathishsekar D, Subramanian S. (2005b) Asian
Paci. J. Clin. Nutr. (In Press).

9. Sathishsekar D, Subramanian S. (2005c) Biol.
Phar. Bull. (In Press).

10. Ledoux SP, Woodley SE, Patton NJ, Wilson
LG. (1986) Diabetes 35: 866 - 872.

11. Meyerovitch J, Farfel Z, Sack J, Schechter Y.
(1987) J. Biol. Chem. 262: 6658 - 6662.

12. Folch J, LessM, Sanley, GHS. (1957) J. Biol.
Chem. 226: 497 - 509.

13. Parekh AC, Jung DH. (1970) Anal. Chem. 42:
1423 - 1427.

14. Foster LB, Dunn RT. (1973) Clin.Chem. 19:
338 - 340.

15. Itaya K. (1977) J. Lip. Res. 18: 663 - 665.

16. Bartlett GR. (1959) J. Biol.Chem. 234: 466 -
468.

17. Fiske CH, Subbarow Y. (1925) J. Biol. Chem.
66: 375 - 400.

18. Burstein M, Scholnick HR. (1972) Life <ci.
11: 177 - 184.

19. Morrision WR, Smith LM. (1964) J. Lipid
Res. 5: 600 - 607.

20. Gordon K, Bradbury P. (1990) In : Bancroft,
J.D. Stevens A (Eds) Theory and practice
of Histological Techniques, 3rd ed.
Churchill Livingston: New york; 61- 80.

21. Rgab A, Ahrew B. (1993) Pancreas 8: 50 -
57.



52 D. Sathish Sekar et al. / Journal of Natural Remedies, Vol. 6/2 (2006) 41 - 52

22. Eriksson VJ, Borg LAH, Forsberg H, Styrud
J. (1991) Diabetes 40: 94 - 98.

23. Ebara T, Hirano T, Mamo JC, Sakamaki R,
FurukawaS, Nagano S, Takahashi T. (1994)
Metabolism 43: 299 - 305.

24. West KM, Ahuja MMS, Bennett PH. (1983)
Diabetes care 6: 361 - 369.

25. Goodman LS, Gilman A. (1985) The
Pharmacological basis of therapeutics,
Macmillan: Newyork; 1490 - 1510.

26. Khanna B, Jain SC, Panagaria A, Dixit VP.
(1981) J. Natu. Prod. 44: 648 - 655.

27. Ahmed RS, Sharma SB. (1997) Indian J.Exp.
Biol. 35: 841 - 843.

28. Al- Shamaony L, Al-khazraji SM, Twaiji 1A.
(1994) J. Ethnopharmacol. 43: 167 - 171.

29. Kannel WB. (1985) Am. Heart J. 110: 1100
- 1117.

30. Savage PJ. (1996) Ann. Int. Med. 124: 123 -
126.

31. Golay A, Chen YD, Reaven GM. (1986)
J.Chem. Endocri. Metabo. 23 :1081- 1088.

32. NikkilaEA, Huttumen JK, Ehnholm C. (1977)
Diabetes 26:11-21.

33. NikkilaEA, Hormila P. (1978) Diabetes 27:
1078 - 1086.

34. Bruan JEA, Severson DL. (1992) Am. J.
Physiol. 262: 663 - 670.

35. Lopes-Virella MF, Whitmann HJ, Mayfield
PK, Loadhott CB, Colwell JA. (1983)
Diabetes 32: 20 - 25.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45,

46.

47.

48.

49,

Jain SK, Mcvie R, Meachuan ZD, Smith T.
(2000) Atherosclerosis. 149:69 - 73.

Keelan M, Walker K, Thomson AB. (1985)
Comp. Biochem. Physio. 82:83 - 89.

Setton-Avrg] CP, Sterin-Speziale NB. (1996)
Kidney Blood Press. Res 19: 128 - 135.

Baguer NZ. (1998) Ann. Real. Acad. Farm.
(Spain) 64: 147 - 180.

West KM. (1982) In: Keen H, Jarret J. (eds)
Complications of Diabetes, 2nd Edn.
Edward Arnold: London; 3 - 18.

Stanely MP, Menon VP, Gunasekaran G.
(1999) J. Ethnopharmacol. 64: 53 - 57.

Sekar N, Govidaswamy S. (1991) Biochem.
Int. 23: 461 - 466.

Holman RT, Johnson SB, Gerrand JM, Maner
SM. (1983) Proc. Nat. Acad. Sci. USA 40:
2375 - 2379.

Jones DB, Carter RD, Haitas B, Mann J.
(1983) Br. Med. J. 286:173 - 175.

Faas FH, Dang AQ, Norman J, Carter WJ.
(1998) Metabolism 37: 711 - 713.

Seigneur M, Freyburger G Gin H, Claverie
M, La-cape G, Moigne F, Crockett R,
Boisseass MR. (1994) Diabetes Res. Clin.
Pract. 2: 169 - 177.

Tilvis RS, Helve E, Miettinen TA. (1986)
Diabetolog. 29: 690 - 694.

Shin CS, Lee MK, Park KS. (1995) Diabetes
Res.Clin.Pract. 29: 93 - 98.

Kedar P, Chakrabarti CH. (1982) Indian J.
Exp. Biol. 20: 232 - 235.





