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ABSTRACT: Momordica charantia, commonly known as bitter gourd, is used as atadde by the Asian community in Africa.
It is frequently used as an anti-diabetic herbtfer management of disease in the Ayurvedic systeledicine. This present
study was aimed at evaluating possible cardio-ptiote properties oM. charantia by determining its effect on blood cholesterol
levels in albino rats.

The study involved 25 rats and they weredgdi into 5 groups each comprising of 5 rats. Theeags extract oM.
Charantia was administered orally with syringes and cannald groups at different doses (80mg/kg, 100mg/Rnig/kg and
140mg/kg body weights per day, respectively) arell#st group served as the control and were giveg dehicle (normal
saline) only. After two weeks of administrationetB5 rats were sacrificed and blood samples wdtected and assayed for
total blood cholesterol, triglyceride, high-dendipoprotein and low-density lipoprotein levels.

Results indicated thatl. charantia plant extract increased significantly (P<0.05) the density lipoprotein levels in the
experimental group B (100mg/kg), and significamégduced low density lipoprotein levels (P<0.05)Ha experimental group A
(80mg/kg), when compared to the control group.

This study showed tha¥l. charantia plant extract has cardio-protective propertiesitsydose-dependent effects on blood
cholesterol.
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Introduction

Finding healing powers in plants is an ancidea. People on all continents have long apptieditices and
imbibed infusion®f hundreds, if not thousands, of indigenous plamésing backo prehistory*”. It is estimated
that there are 250,000 to 500,000 species of pam&arth®. Relatively small percentages (1 to 10%) of thase
used as foods by both humans and other animalespkeés possible that even more are used for medigngooses
@49 Momordica charantia (MC), a member of the Cudadsiae family, is known as bitter melon, bitter miou
balsam pear, karela, and pare. It grows in tro@oaés of the Amazon, East Africa, Asia, India,t8ddmerica, and
the Caribbean and is used traditionally as botkl fmod medicine.

Several studies revealed that this plantamgisulcer®, anti-diabetic, antifungal, anti-leukemic, antbfzoan,
antibacterial, anti-fertility"®, antiviral, and hypoglycemic effecté.

Cholesterol is a waxy steroid metabolite foundhia tell membreane and transported in the bloodnaasf animals
©) It is an essential structural component of marianatell membranes and also an important compadioerthe
manufacture of bile acids, steroid hormones andstdtible vitamins®®. Cholesterol, being amphipathic, is
transported in the surface monolayer of the liptgroparticle.
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There are several lipoproteins within theoblpthese include chylomicrons, very-low densityoproteins
(VLDL), intermediate-density lipoproteins (IDL), wadensity lipoproteins (LDL), and high-density ljpmteins
(HDL). The lipoprotein particles are molecular aslkfres that determine the start- and endpoint folesterol
transport. The more cholesterol and less protdipagrotein has, the less dense it is. The LDL rooles are the
major carriers of cholesterol in the bloo®. Studies have shown that having large numbers DE Idarticles
correlates with better health outconf&% in contrast to having small numbers which hasnbassociated with
atheromatous disease progression within the astekiew HDL cholesterol is an independent cardiouecrisk
factor.

Clinical evidence also indicates that a loweleof HDL is a major risk factor of atherosclesasRaising HDL
significantly reduces this risk, making HDL levels important target of treatment, particularly atipnts with pre-
existing atherosclerosis. Both LDL and HDL cholestdevels are important factors to determining tiek for
coronary artery disease. An increase in corondeyyadisease is associated with increased LDL auttdechsed HDL
cholesterol level&?.

As high LDL and low HDL are both independesk factors for heart disease, the ratio of the twmbers is a
useful tool to evaluate cardiovascular risk. Nuroeraatural substances have been shown to positaffdgt the
HDL/LDL ratio.

Triglycerides are esters composed of a ghtdeound to three fatty acids. They are major congmts of VLDL
and chylomicrons and play an important role in rbeliam as energy sources and transporters of gli&arHigh
levels in the bloodstream have been linked to scangiovascular diseasgs
Despite the widespread usage of this plant in fodicine in the management of many health conditionly a
few, nonrandomized clinical studies have invesédahe effects of MC in humaf&*2 @9 |t is therefore crucial
to conduct more studies which will shed more lightits other physiological effects. This study #fere seeks to
assess possible cardio-protective properties ofyi@etermining its effect on the blood cholestéegkl in rats.

Materials and M ethods

Experimental protocol: Twenty-five albino rats (mean weight 150-180g) evenaintained under standard
laboratory conditions and were allowed free acted®od and water ad libitum. Animals were dividethdomly
into five groups. Control (distilled water): grodp MC (80mg/kg for 14 days); group B, MC (100mg/fiay 14
days), group C, MC (120mg/kg for 14 days); and grouMC (140mg/kg for 14 days).

Extract, route and blood collection: The leaves of MC were aired and dried and milied powder. 1.5 kg of the
sample was percolated in 13 liters of water fonal® hours, after which it was filtered and evaped using water
bath to give about 220g of a dark solid extractolthivas stored at’@ temperature before physiological studies
were made before oral administration. After two keeef administration, the 25 rats were sacrificgdcbrvical
dislocation after being anaesthetized with chlonofoBlood samples were obtained through cardiactoue.

Statistical analysis. The data were expressed as mestardard error of mean (SEM) and analyzed usintysisa
of variance (ANOVA) and Bonferroni. The significanealue was taken at P < 0.05.

Results and Discussion

Administration ofMomordica charantia (MC) caused insignificant changes in the totallebi@rol levels in
experimental groups after 14 days of treatment wbempared to the control group (Fig. 1). The effent
triglyceride is also shown in Fig 2. Triglyceridevkls for the treated groups A, B, C and D (1.6, 1.2,1.6
mmol/L) were not significantly different from thempared controls after 14 days of treatment.
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The effect of MC on HDL-C is depicted in Fig Administration of MC had no significant impact iDL as
evidenced by measured values of 0.5, 1.0, 0.5mhm@l/L for groups A, B, C, and D respectively. Timeasured
levels of LDL-C showed significant changes in threups A (80mg/kg) and B (100mg/kg). It was sigrafidy
lowered in group A (1.1 mmol/L) and significantlgised in group B, when compared with the contrble Bther
experimental groups showed no significant changesmweompared to the control (Fig 4).

Table 1: Total Cholesterol level in Control and Exmental rats

Groups Cholesterol Level (mg/ml)* P-value
Control 24+0.2

A (80mg/kg) 3.2+0.3 P >0.05
B (100mg/kg) 25+0.3 P >0.05
C (120mg/kg) 26+0.2 P >0.05
D (140mg/kg) 21+0.2 P >0.05

*Values represent the mean + SEM

Table 2: Triglyceride level in Control and Experima rats

Groups Triglyceride Level (mg/ml)* P-value
Control 14+01

A (80mg/kg) 1.4+0.2 P >0.05
B (100mg/kg) 16+0.1 P >0.05
C (120mg/kg) 1.2+0.2 P >0.05
D (140mg/kg) 1.6+0.2 P >0.05

*Values represent the mean + SEM

Table 3: High-density lipoprotein cholesterol (HRD)-in Control and Experimental rats

Groups HDL-C Level (mg/ml)* P-value
Control 0.8+0.1

A (80mg/kg) 0.5+0.2 P >0.05
B (100mg/kg) 1.0+01 P >0.05
C (120mg/kg) 05+0.1 P >0.05
D (140mg/kg) 1.0+£0.2 P > 0.05

*Values represent the mean + SEM
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Table 4: Low-density lipoprotein cholesterol (LDD-{ Control and Experimental rats

Groups LDL-C Level (mg/ml)* P-value
Control 1.3+0.1

A (80mg/kg) 11+04 R 0.05

B (100mg/kg) 1.4+0.2 R 0.05
C (120mg/kg) 1.0+0.2 P >0.05
D (140mg/kg) 1.2+01 P > 0.05

*Values represent the mean + SEM
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The study revealed insignificant changesotaltcholesterol level in MC administered rats ampared with
controls. The blood triglyceride levels and HDL-€v¢ls exhibited insignificant increases and deazaghile the
LDL-C levels showed significant changes at différénses of administration. These results suggestMiC, when
administered orally and at doses employed, hagrafisiant dose/duration modulating effect on bladtblesterol
levels.

The normal total cholesterol levels seenungiudy indicates that MC possibly has no effectaial cholesterol
levels. This is contrary to findings of Chaturvedial; 2004, who reported that rats exposed to MC for 30 days
had significantly lowered total blood cholestereléls. This differing result is probably due to tfiéference in
duration and dose of administration. It therefoppears that the effect of MC on total cholesteeokls in rats is
both dose and duration dependent, with the durdgictor being more pronounced.

The triglyceride level usually provides &fus index for cardiovascular risk assessment jpeeinental studies.
The observed levels in control and experimenta saggest that the administration of MC at doseksduration
used had no effect on blood levels. This is cogttaresults by Chatuvedi (2004) and Ahmed et al (2004 in
which triglyceride levels showed a dose-dependespanse to the MC extract. It may therefore begitéelito note
that the levels of blood triglyceride may be asated with the insensitivity of triglyceride to M@-vivo, which is
likely due to the short duration of treatment.

The LDL-C level in this study showed signdfit increase and decrease at differing doses. Expetal rats in
group B showed significantly lowered LDL-C leveRhis corresponds to results observed in studigsedaout by
Chaturvedi (2005%’ in which LDL-C levels where found to be low, eventhe groups on 80mg/kg dose. This is
probably due to the lowering effect of MC on apoppotein B (Apo B) secretion by the liver, with ansequent
reduction in LDL-C level$§™.

Experimental rats in group B showed significantigreased LDL-C blood levels. This also correspdndesults in
studies by Chaturvedi (2008} in which LDL-C levels increased significantly aftedministration of higher doses
of MC.

Serum lipids are important markers for oMezatdiovascular risk. According to the CentresBisease Control
and Prevention (CDC), an estimated 106.9 millionefisan adults have elevated total blood cholestiengls;
approximately 47.9 percent of men and 49.7 peroéntomen®. The World health Organization states that 18
percent of stroke events and about 56 percent aift liisease is attributable to total cholestereéle above 3.2
mmol/l, which amounts to about 4.4 million deafi?s

230



L. S Qjulari & F. A. Yusuf

According to the lipid hypothesis, abnormdiolesterol levels (hypercholesterolemia)—that isghar
concentrations of LDL and lower concentrations whdtional HDL, are strongly associated with cardiaular
diseasé®. High levels of cholesterol in blood, dependinghmw it is transported within lipoproteins, areosigly
associated with progression of atherosclerosis. bidllecules are the major carriers of cholesterdilaod. When
there is high level of cholesterol, the moleculesaidized and taken up by macrophages, whichrheaengorged
and form foam cells. These cells often become ppad in the walls of blood vessels and contribute
atherosclerotic plague formation. These plaquesttz@emain causes of heart attacks, strokes and str@®us
medical problem§?.

As high LDL and low HDL are both independeiskrfactors for heart disease, the ratio of the twebers is a
useful tool to evaluate cardiovascular rf8k In fact, one study showed that a 1 percent grdaBd value is
associated with slightly more than a 2 percenteiase in coronary artery disease over 6 years, angeacent lower
HDL value is associated with a 3 to 4 percent iasesin coronary artery disease, even at total stestd levels less
than 200 mg/dl. Additionally, low HDL levels aresasiated with increased heart attacks and death é@ronary
artery diseas€”. Numerous natural substances have also been ghquasitively affect the HDL/LDL ratio.

The HDL/LDL ratio which is a biomarker forrcBovascular disease was increased in rats givenamMiGnger
duration of treatment. This was evidenced by tgeiftant decrease in LDL levels at lower dosesadrhinistration
of the extract. This development was shown to bstip@uration dependent and it appears that lodgeation of
treatment may play an important role in the develept of higher HDL/LDL ratios.

In conclusion, administration of MC, at dosesl duration employed in this study, had dose-deget cardio-
protective properties via its effect on the blobalesterol levels. However, there is an indicatizat higher doses
should be discouraged.
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