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ABSTRACT 
Hypercholesterolemia is characterized by high blood cholesterol. It is a leading cause of 
disease burden accounting for one-third of ischemic heart diseases and one-fifth of 
stroke and reports reveal a rising prevalence across many low- income countries 
including Nigeria. While the quest for a therapeutic remedy is ongoing, this study 
investigated the effect of Momordica charantia butanol fraction (MCB) on lipid profile 
(TC, TG, LDL-c and HDL-c) of hypercholesterolemic and normolipidemic albino rats. Crude 
extract of M. charantia was fractionated by liquid-liquid extraction. Acute toxicity (LD50) 
of MCB was determined. The components of the MCB were examined by Gas 
Chromatography-Mass Spectrometry (GC-MS). Biochemical analyses of serum lipids were 
performed by reflectance photometry. Twenty-eight albino rats were divided into seven 
groups of four rats each. Group 1 (Control) fed on basal diet (BD). Group 2 fed on high fat 
diet (HFD). Group 3 and 4 fed on HFD and orally administered MCB at doses of 50 and 
100 mg/kg bw/day, respectively. Group 5 fed on HFD and administered 100mg/kg of 
Atorvastatin. Group 6 and 7 fed on BD and administered MCB at doses of 50 and 100 
mg/kg respectively. The LD50 of MCB was found to be ≥ 3807.89mg/kg. All treated 
groups showed a significant (P< 0.05) suppression of body weight compared to control 
and untreated HFD group (group 2). Also, a significant (P<0.05) decrease in the levels of 
TC, TG and LDL-c was observed in all treated high fat diet groups (group 3, 4 and 5) 
compared to group 2. However, HDL-c levels of treated HFD groups significantly (P<0.05) 
increased compared to group 2. No significant difference (P>0.05) in the level of all lipid 
profile parameters of treated basal diet groups (group 6 and 7) compared to the control.  
These findings illustrated that MCB possess hypocholesterolemic potential and may be 
valuable for preventing hypercholesterolemia induced by high fat diet. 
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INTRODUCTION 

Hypercholesterolemia refers to a metabolic 
disorder characterized by an increase in the 

concentration of plasma cholesterol (above 
200mg/dL). It can be classified as primary when 

it is associated with congenital problems or 

improper food habits, or as secondary when 
associated with some disease such as diabetes 

mellitus. Previous studies have already 
highlighted the prevalence of 

hypercholesterolemia that could ultimately affect 
the majority of the adult population of 

developed countries (Kuklina et al., 2009). It is a 

leading cause of disease burden accounting for 
one-third of ischemic heart diseases and one-

fifth of stroke and report reveal a rising 
prevalence across many low- income countries 

including Nigeria with quarter of adult affected 

(WHO, 2017). The rising burden of 
hypercholesterolemia in Nigeria corresponds 

with increasing rates of unhealthy diets and life 

styles in the population (Adeloye et al., 2020). 
Elevated level of low-density lipoprotein 

cholesterol (LDL) is known to predispose to 
cardiovascular diseases. In addition, a reduced 

blood level of high-density lipoprotein (HDL, 

<40mg/dL) cholesterol is also a critical risk 
factor of hypercholesterolemia-related 

cardiovascular diseases (CVDs) (Stone et al., 
2014). Several studies have demonstrated that 

high fat or high-calorie diets can induce obesity 
and hyperlipidemia in the normal rodent model 

(Sharma et al., 2015; Lai et al., 2016). 

Furthermore, various clinical studies have shown 
strong correlations between elevated circulating 

triglyceride (TG), total cholesterol (TC), and 
reduced HDL levels as major predictors of 

obesity, diabetes, and hyperlipidemia (Couillard 

et al., 2005; Van Der Made et al., 2015).  
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The most commonly used pharmacological 
therapy for hypercholesterolemia is statins. 

These drugs competitively inhibit HMG CoA 

reductase, the regulatory enzyme of cholesterol 
biosynthesis. However, high-dose of statin 

therapy is associated with adverse effects, such 
as muscle pain and hepatic abnormalities 

(Parker et al., 2013). Natural remedies from 

medicinal plants are therefore preferred for their 
affordability and fewer side effects.  

Lipid-lowering medicinal plants may reduce 
hyperlipidemia, preventing atherosclerosis and 

vascular endothelial damage due to their 
potential of targeting multiple steps involved in 

its pathogenesis, with fewer side effects 

(Nawwar et al., 2015). Present curiosity in 
traditional medicine has led to the exploration 

and development of many herbal drugs for the 
management of atherosclerosis (Kajal et al., 
2016) such as galabrol from Glycerrhiza galabra 

(Choi et al., 2007) and curcumin from Curcuma 
longer (Yuan et al., 2008).  

Momordica charantia is both nutritious and 
medicinal plant belonging to the Cucurbitaceae 

family. It is commonly known as bitter melon 
(English) and “Garafuni” (Hausa). The 

combination of medicinal and vegetable usage 

has made M. charantia popular for thousands of 
years (Jia et al., 2017). The plant is distributed 

widely throughout tropical and subtropical 
regions and considered native to the African and 

Australian continents (Englberger, 2009). In 

addition to being used as nutritious food, the 
plant is also well-known in African, Ayurveda 

and Chinese traditional systems of medicine for 
its use in the treatment of diabetes mellitus 

(Englberger, 2009). Researches on M. charantia 

has been carried out to determine its 
antidiabetic potential, however, most studies 

perform on the plant focused on crude extract of 
the plant. Therefore, there is need to explore 

the hypocholesterolemic potential of butanol 
fraction of this plant. The present study 

investigated the effect of oral administration of 

M. charantia butanol (MCB) fraction on serum 
lipid profile of hypercholesterolemic and 

normolipidemic albino rats. 
 

MATERIALS AND METHODS 

Collection and Identification of Plant 
Fresh leaves and vines of M. charantia were 

obtained from Bayero University old site during 
the rainy season. The plant was identified and 

authenticated at the Herbarium Unit of the 
Department of Plant Biology, Bayero University 

Kano and given an authentication number; 

BUKHAN 645.  

Preparation and Extraction of Momordica 
charantia 

The leaves and vines of the plant were shade 

dried and then powdered using mortar and 
pestle. The powder was sieved to yield a finer 

powder and weighed.   
Ultrasound-Assisted Extraction (UAE) 
Ultrasound assisted extraction was carried out 

using an ultrasonicator (GT sonic machine). The 
procedure uses ultrasound ranging from 20 kHz 

to 2000 kHz (Azwanida, 2015). 
The Ultrasonic machine was filled with 

appropriate amount of water and preheated to 
40oC. To each beaker containing 20g of M. 
charantia powder, 250 ml of 85% ethanol was 

added. The mixture was stirred and placed in 
the ultrasonic machine that was preset for 1 

hour run time. After the run, the mixture in the 
beakers was filtered using a sieve with a very 

small mesh size <1mm. The green-colored 

filtrate was further filtered with Whatman filter 
paper and the resulting filtrate was concentrated 

by rotary evaporation then freeze dried. 
Fractionation of the crude extract 

The M. charantia butanol fraction (MCB) was 
obtained using the method of Li et al. (2015) 

with slight modification. Momordica charantia 

crude extract was dissolved in appropriate 
amount of water in separatory funnel. Equivalent 

amount of n-hexane was added into the funnel 
and closed. The mixture was shaken vigorously 

and the funnel was allowed to stand. The 

content separates into two layers after 
sometime. The bottom layer was collected and 

rewashed with n-hexane by similar method to 
completely defat the sample. The residual water-

soluble fraction was further extracted twice with 

ethyl acetate to yield the ethyl acetate fraction. 
The residual water-soluble fraction was further 

extracted twice with butanol and allowed to 
stand overnight to yield water-soluble fraction 

and butanol fraction. The butanol fraction was 
concentrated by rotary evaporation and freeze 

dried. 

Acute Toxicity Study (LD50) 
The method of Lorke (1983) was used in the 

LD50 determination with 12 albino rats. The 
method involves two phases. In phase 1 three 

groups each containing three albino rats, were 

orally administered MBC fraction at doses of 
10mg/kg, 100mg/kg and 1000mg/kg body 

weight and were observed for 24hours. In phase 
2, another three groups each were containing 

one albino rat were orally administered MBC 
fraction at a dose of 1600mg/kg, 2900mg/kg, 

5000mg/kg. They were observed for death and 

behavioral changes within 24hours. LD50 value 
was then determined using the formula.  
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LD50 = √(D0×D100).  Where D0 = Highest dose 

that gave no mortality and D100 = Lowest dose 

that produced mortality 
Experimental Design 

Twenty-eight albino rats were divided into seven 

groups of four rats each. Group 1 (Control) fed 
on basal diet (BD). Group 2 fed on high fat diet 

(HFD). Group 3 and 4 fed on HFD and orally 
administered MCB at doses of 50 and 100 mg/kg 

bw/day respectively. Group 5 fed on HFD and 

administered 100mg/kg bw of Atorvastatin. 
Group 6 and 7 fed on BD and administered MCB 

at doses of 50 and 100 mg/kg bw respectively. 
The treatment lasted for a period of 28 days. 

Collection of Blood Sample 
After four weeks of experimental period, the 

animals were fasted for 12 hours and all rats 

were sacrificed by cervical dislocation under 
ether anesthesia. The blood samples were 

collected and centrifuged (4,000 rpm/min, at 
4°C for 15 minutes). The plasma was collected 

and lipid profile parameters were determined. 

Lipid Profile Test 
Lipid panel test strip (PTS) system was used to 

measure lipid parameters. The system uses lipid 
panel test strips to measure TC, HDL and TG in 

whole blood/plasma/serum. The LDL cholesterol 

is calculated from the result obtained for other 
parameters using the formula; {LDL = TC – 

HDL– (Trig/5)}. CardioChek Plus professional 
analyzer provides the quantitative result. This 

method is based on the earlier reports by Dos 
Santos et al. (2015). 

A memo chip that matches the lot number on 

the test strip vial was inserted in to the analyzer 
and the analyzer was turned on. The test strip 

was inserted in to its slot on the analyzer. The 
command “apply sample” displayed on the 

screen of the analyzer.  A capillary tube was 

used to apply 35-40 µL of serum on the test 
strip blood application window. When enough 

sample went into the application window the 
response “testing” displayed on the screen of 

the analyzer. Within 90 seconds the result 
appeared on the display screen of the analyzer. 

Statistical Analysis   

All data were collected and statistically analyzed 
using SPSS18.0. The results were expressed as 

mean ± standard deviation. Significance 
differences between group means ware analyzed 

with one-way ANOVA followed by Duncan 

multiple comparison test at P<0.05 
 

RESULTS AND DISCUSSION 
The yield of the crude extract obtained is 615.5g 

which is 30.77% of the starting sample (2000g). 

The yield of MCB fraction is 23.4g which is 
1.17% of the starting sample used (2000g).  

The result of LD50 study of MCB is shown in 
Table1. Mortality was observed only at the 

highest dose, 5000mg/kg (in phase two). Animal 

administered highest dose showed some 
behavioral changes (decreased appetite) and 

died 23 hours after administration. The LD50 was 
found to be >3807.89mg/kg using LD50 = 

√(D0×D100). Reports by Umokoro and Ashorobi 

(2006) showed that, administration of 1 to 8 

g/kg of crude leave extract of M. charantia to 

albino rats is safe. 
Table 2 shows that the initial body weights of 

the albino rats in all groups were statistically not 
different (P>0.05). The final body weight of 

albino rats in the HFD group (138.5±1.29 g) was 
23.39% higher compared to animals in the 

control group (112.25±0.96 g, P<0.05). 

 There was no significant difference 
(P>0.05) between control and atorvastatin 

treated group. The final body weights of both 
MCB-treated HFD groups (HFD+MCB50 and 

HFD+MCB100) were significantly lower (P<0.05) 

than untreated HFD group in a dose dependent 
manner. Also, the final body weights of basal 

diet groups (BD+MCB50 and BD+MCB100) 
treated with MCB were significantly lower than 

that of the control (P<0.05) in a dose dependent 

manner. These findings agree with that of Chen 
et al. (2003) who demonstrated that M. 
charantia juice reduced weight gain without 
affecting energy intake or apparent fat 

absorption. He et al. (2018) illustrated the 
suppression of body weight by M. charantia 
leave extract in mice fed HFD. Atorvastatin was 

shown also to suppress body weight gain of high 
cholesterol diet fed mice to that of the control by 

Khan et al. (2015).  
Table 3 shows lipid profile result. The untreated 

HFD group has significantly high (P<0.05) level 

of TC, TG, LDL-c and TC/HDL ratio while a 
significant decreased level (P<0.05) of HDL 

compared to the control. Plasma TC of untreated 
HFD group was significantly higher 

(172.00±9.63 mg/dL) compared to the control 
(117.25±8.92 mg/dL; P<0.05). Total cholesterol 

of the HFD groups treated with MCB and 

atorvastatin (HFD+MCB50, 145.25±13.91 
mg/dL; HFD+MCB100, 128.75±7.80 mg/dL and 

HFD+AVS100, 120.50±10.25 mg/dL) were 
significantly lower (P<0.05) than HFD group. No 

significant (P>0.05) difference in TC level of 

control and atorvastatin-treated group 
(HFD+AVS100). Also no statistical difference 

(P>0.05) in TC level of atorvastatin treated 
group (HFD+AVS100) compared to 

HFD+MCB100 (group 4) that receives equivalent 

dose of MCB (100mg/kg). 
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The TC level of basal diet groups treated with 
MCB (BD+MCB50, 112.25±11.70 mg/dL; 

BD+MCB100, 104.75±8.22 mg/dL) were 

statistically similar (P>0.05) compared to the 
control (117.25±8.92).  

Triacylglycerol (TG) level of the HFD group was 
significantly higher (120.25±8.14 mg/dL) than 

that of the control group (78.75±13.18 mg/dL; 

P<0.05). Treated HFD groups (HFD+MCB50, 
89.25±8.92 mg/dL; HFD+MCB100, 85.50±4.51 

mg/dL) has a significantly lower TG levels 
(P<0.05) compared to untreated HFD group. 

There was no statistical difference (P>0.05) 
between atorvastatin-treated (HFD+AVS100) 

group and control. Also no statistical difference 

(P>0.05) in the levels of TG between treated BD 
groups (BD+MCB50, 72.00±11.17 mg/dL and 

BD+MCB100, 85.5±4.51 mg/dL) and control. 
The level of HDL-c of HFD group 

(54.75±6.80mg/dL) was significantly lower 

(P<0.05) than that of the control (69.5±6.61 
mg/dL). All other groups showed no statistical 

difference (P<0.05) to control but were 
significantly higher than HFD group (P<0.05).  

Level of LDL-c was significantly higher (P<0.05) 
in HFD group (93.2±15.45 mg/dL) compared to 

control (32±11.23 mg/dL). All the treated HFD 

groups (HFD+MCS50, 52.40±7.07 mg/dL; 
HFD+MCB100, 33.90±6.81 mg/dL and 

HFD+AVS100, 24.75±15.94 mg/dL) showed a 
significantly lower (P<0.05) LDL-c compared to 

untreated HFD group (group 2). No statistical 

differences (P>0.05) in LDL level of treated 
basal diet groups and the control. 

Cholesterol ratio (TC/HDL) was significantly 
higher (P<0.05) in HFD group compared to 

control. The ratio was significantly lower in all 

treated HFD groups compared to untreated HFD 
(P<0.05). No significant difference in cholesterol 

ratio of treated basal diet and control.  

The suppression of TG, LDL-c, TC/HDL and 
elevation of HDL-c in high dose-treated HFD 

group (HFD+MCB100) is comparable to that of 

atorvastatin. These findings indicate that MCB 
could improve lipid profile and lipid metabolism. 

Many previous studies have already 
demonstrated that M. charantia showed 

antilipidemic properties in diabetic animal 

models (Mohammady et al., 2012) and HFD-
induced hyperlipidemic model (He et al., 2018; 

Wang and Ryu, 2015). Antilipidemic properties 
of M. charantia observed in previous studies 

could be attributed partly to compounds soluble 
in butanol. After 30 days of administration of 

saponin-rich butanol fraction from Camellia 
oleifera to HFD groups of rats, Ye et al. (2013) 
demonstrated a decrease in blood lipids of 

treated groups. Four-week oral administration of 
A. aspera seed saponins produced a significant 

(P< 0.05) decrease of TC, TG and LDL-C and 

a significant increase of HDL-C level in 
hyperlipidemic rats (Khan et al., 2015). 

Furthermore, present study demonstrated that 
the level of the all the lipid profile parameters 

and cholesterol ratio do not differ significantly 
(P>0.05) with the control in both treated basal 

diet groups (6 and 7). Hence MCB has good 

weight suppressing potential but negligible 
hypocholesterolemic potential in basal diet 

model. 
Gas chromatography-mass spectrometry (GCMS) 

Analysis revealed the presence of compounds 

listed in Table 4. The listed compounds include 
unsaturated fatty acids, phthalic acid esters, 

phenolic ester and saturated fatty acids. Some 
of these components might have played role in 

the observed hypocholesterolemic potential of 

the MBC fraction. The chromatogram of the 
identified compound is shown in figure 1. 

 

Table1. Acute toxicity of MCB fraction  

  PHASE I   

Dose(mg/kg bwt) No. of rats No. of deaths Survival Mortality ratio 

10 3 0 3 0/3 

100 3 0 3 0/3 
1000 3 0 3 0/3 

  PHASE II   

1600 1 0 1 0/1 
2900 1 0 1 0/1 

5000 1 1 0 1/1 
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Table 2: Effect of Oral Administration of M. charantia Butanol Fraction (MCB) on Body Weight of 
experimental animals 

Groups Specification Initial (g) W 4 (final) g %increase  

1 Control  90.75±1.50 112.25±0.96c   23.69 

2 HFD 90.50±2.08 138.50±1.29f   53.04 
3  HFD+MCB50 90.00±2.16 123.50±2.38e   37.22  

4 HFD+MCB100 90.25±2.36 116.50±1.29d   29.09 
5 HFD+AVS100 90.25±0.96 113.25±0.95c   25.48 

6 BD+MCB 50 89.50±1.29 108.75±0.96b   21.51 
7 BD+MCB100 90.00±0.82 105.00±0.82a   16.67 

Values were presented where appropriate as mean±SD (n=4). The different letters in same column 

indicate statistically significant difference (P <0.05) according to Duncan's multiple range test. HFD: 
high-fat diet; BD; Basal diet; MCB50: M. charantia butanol fraction 50mg/kg; MCB100: M. charantia 
butanol fraction, 100mg/kg; AVS (Atorvastatin 100 mg/kg body weight). W4: Week 4, BW: Body 

weight 
 

Table 3: Effect of Oral Administration of M. charantia Butanol fraction on lipid profile 

Groups Specification TC (mg/dL) TG (mg/dL) HDL-C 

(mg/dL) 

LDL-C 

(mg/dL) 

TC/HDL  

1 Control  117.25±8.92ab 78.75±13.18abc 69.50±6.61b 32.00±11.23a 1.76±0.26ab 

2 HFD 172.00±9.63d 120.25±8.14d 54.75±6.80a 93.20±15.45c 3.19±0.51c 

3  HFD+MCB50 145.25±13.91c 89.25±8.92c 75.00±7.12b 52.40±7.07b 1.94±0.07b 

4 HFD+MCB100 128.75±7.80b 85.50±4.51bc 77.75±8.54b 33.90±6.81a 1.67±0.14ab 

5 HFD+AVS100 120.50±10.25ab 83.75±7.59bc 79.00±7.07b 24.75±15.94a 1.54±0.26ab 

6 BD+MCB 50 112.25±11.70a 72.00±11.17ab 68.50±12.66b 29.35±12.96a 1.57±0.43ab 

7 BD+MCB100 104.75±8.22a 65.00±10.72a 70.75±4.43b 20.90±3.94a 1.48±0.08a 

Values were presented as mean ± SD (n=4). The different letters in same column indicate statistically 

significant difference (P <0.05) according to Duncan's multiple range test. HFD: high-fat diet; BD: 
Basal diet; MCB50: M. charantia butanol fraction 50mg/kg; MCB100: M. charantia butanol fraction, 

100mg/kg; AVS (Atorvastatin 100 mg/kg body weight). 
 

Table 4: GC-MS Analysis of Butanol Fraction of M. charantia 

Peak No Retention time Compound Peak area% 

1 59.449 Triphenyl phosphate 1.31 

2 62.240 n-Hexadecanoic acid 37.74 

3 64.068 Phthalic acid, butyl 
hexyl ester 

                  3.41  
 

4 67.316 Tetradecanoic acid  37.74 
5 68.991 9,12-Octadecadienoic 

acid (Z,Z)-,methyl ester 

1.75 

6 71.580 4-Octadecenoic acid 2.39 
7  72.138 Heptadecanoic acid, 16-

methyl ester 

2.13 

8 74.372 9-Octadecenoic acid, 

(E)-cis-Vaccenic acid 

13.41 

9 77.468 Octadecenoic acid 7.67 

10 79.224 Phthalic acid, di(hept-3-
yl) ester 

6.87 
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Figure 1. Chromatogram of Gas Chromatography Mass Spectrophotometry 

 

CONCLUSION 
Mormordica charantia butanol fraction has 

hypocholesterolemic potential in albino rats fed 
high fat diet evidenced by reduction of TC, TG, 

and LDL-c and elevation of HDL-c. Hence MCB 

can reduce the risk of atherosclerosis. In 
addition to its good hypocholesterolemic 

potential, MCB is also a good body weight 
suppressing agent in both normal and 

hypocholesterolemic condition.  The fraction also 

contains components as revealed by GCMS 
which might have partly contributed to the 

observed effect.  
 

RECOMMENDATION 
It is recommended that for further work, the 

following should be looked into 

1. Isolation and standardization of the 
active component of M. charantia 
butanol fraction 

2. Mechanism of lipid lowering and 

antioxidant activity of M. charantia 
butanol fraction 

3. Visceral tissue weight of the treated rats 

should be determined to know the effect 
of this fraction on organ weight 

Acknowledgment: The authors wish to 

acknowledge the contribution of Department of 
Biochemistry Bayero University Kano for 

providing equipment used in this study. 
Conflict of interest: There is no conflict of 

interest among authors 

 
REFERENCE 

Adeloye, D., Abaa, D. Q., Owolabi, E. O., Ale, B. 
M., Mpazanje, R. G., Dewan, M. T. and 

Auta, A. (2020). Prevalence of 

hypercholesterolemia in Nigeria: a 
systematic review and meta-analysis. 

Public health, 178: 167-178 
Azwanida, N. N. (2015). A review on the 

extraction methods used in medicinal 
plants, principle, strength and limitation. 

Med Aromat Plants, 4(196): 2167-0412. 

Chen, Q., Chan, L. L. and Li, E. T. (2003). Bitter 
melon (M. charantia)  reduces adiposity, 

lowers serum insulin and normalizes 

glucose tolerance in rats fed a high fat 
diet. Journal of Nutrition, 133:1088-93. 

Choi, J. H., Rho, M. C. and Lee, S. W. (2007). 

Glabrol, an acyl-coenzyme A: cholesterol 
acyltransferase inhibitor from licorice 

roots. Journal of ethnopharmacology 
110: 563–566. 

Couillard, C., Ruel, G., Archer W. R., Pomerleau, 
S., Bergeron, J., Couture, P., Lamarche, 

B. and Bergeron, N. (2005). Circulating 

levels of oxidative stress markers and 
endothelial adhesion molecules in men 

189 



BAJOPAS Volume 14 Number 2, December, 2021 
with abdominal obesity. Journal of 
Clinical Endocrinology and Metabolism, 

90 (12), 6454–6459. 

Dos Santos F., C. E., França, C. N., Correr, C. J., 
Zucker, M. L., Andriolo, A., & Scartezini, 

M. (2015). Clinical correlation between a 
point-of-care testing system and 

laboratory automation for lipid profile. 

Clinica Chimica Acta, 446, 263-266 
Englberger, K. (2009). Invasive weeds of 

Pohnpei: a guide for identification and 
public awareness. Invasive weeds 
Pohnpei a Guide for Identification and 
public awareness, 35: 143–147. 

He, Q., Li, Y., Li, H., Zhang, P., Zhang, A., You, 

L. and Liu, J. (2018). Hypolipidemic and 
antioxidant potential of bitter gourd (M. 
charantia L.) leaf in mice fed on a high-
fat diet. Pakistan journal of 
pharmaceutical sciences, 31(5). 

Jia, S., Shen, M., Zhang, F., & Xie, J. (2017). 
Recent advances in Momordica 

charantia: functional components and 
biological activities. International journal 
of molecular sciences, 18(12), 2555. 

Kajal, A., Kishore, L., Kaura, N., Gollen, R. and 

Singh, R. (2016). Therapeutic agents for 

the management of atherosclerosis from 
herbal sources. Beni-Suef University 
Journal of Basic and Applied Sciences, 
5:156–169 

Khan, N., Shoaib, M. A., Ali, B. K., de Andrade, 

V. B., Reich, A. (2015). Antiobesity, 
hypolipidemic, antioxidant and 

hepatoprotective effects of Achyranthes 
aspera seed saponins in high cholesterol 

fed albino rats. Archives of medical 
science, 11 (6): 1261–1271 

Kuklina, E. V., Yoon, P. W.,  and Keenan, N. L. 

(2009).  Trends in high levels of low-
density lipoprotein cholesterol in the 

United States, 1999–2006.  Journal of 
the American Medical Association, 302 

(19), 2104–2110,  

Lai, C. H.,  Tsai, C. C., Kuo, W.W. Ho, T. J., Day, 
C. H., Pai, P. Y., Chung, L. C., Huang, 

C.C., Wang H. F., Liao, P. H  and Huang, 
C. Y. (2016). Multi-strain probiotics 

inhibit cardiac myopathies and 

autophagy to prevent heart injury in 
high-fat diet-fed rats.  International 
Journal of Medical Sciences, 13(4), 277–
285. 

Li, W., Lin, Z., Yang, C., Wang, Y., & Qiao, Y. 
(2015). Study on the chemical 

constituents of Momordica charantia L. 

leaves and method for their quantitative 
determination. Biomedical Research, 26 

(3): 415-419.  

Lorke, D. (1983). A new approach to tropical 
acute toxicity testing. Archives of 
Toxicology. 54 (4): 275-287 

Mohammady, I., Elattar, S., Mohammed, S. and 
Ewais, M. (2012). An Evaluation of Anti-

Diabetic and Anti- Lipidemic Properties 
of Momordica charantia (Bitter Melon) 

Fruit Extract in Experimentally Induced 

Diabetes. Life Science. Journal, 9: 363-
374 

Nawwar, M. A., Hussein S. A., El-Mousallami, A. 
M., Hashim, A. N, Mousa, M. A., Hetta, 

M. H., Hamed, M. A., Werner, V., 
Becker, A., Haertel, B and Lindequist U. 

(2015). Phenolics from Caesalpiniaferrea 

Mart: Antioxidant, cytotoxic and 
hypolipidemic activity. Pharmazie- An 
International journal of pharmaceutical 
science, 70(8): 553-558. 

Olfert, E. D., Cross, B. M. and McWilliam, A. A. 

(Eds.). (1993). Guide to the care and 
use of experimental animals (Vol. 1, No. 

2). Ottawa: Canadian Council on Animal 
Care. 

Parker, B. A., Capizzi, J. A., Grimaldi, A. S., 
Clarkson, P. M., Cole, S. M., Keadle, J., 

… and Thomson, P. D. (2013). Effect of 

statins on skeletal muscle function. 
Circulation, 127(1), 96–103. 

Sharma, B. R., Oh, J., Kim, H.-A., Kim, Y. J., 
Jeong, K.-S.  and Rhyu, D. Y. (2015). 

Anti-obesity effects of the mixture of 

Eriobotrya japonica and Nelumbo 
nucifera in adipocytes and high-fat diet-

induced obese mice. American Journal 
of Chinese Medicine, 43(4), 681–694. 

Stone, N. J., Robinson, J. G., Lichtenstein, A. H., 

Goff Jr, D. C., Lloyd-Jones, D. M., Smith 
Jr, S. C., Blum, C. and  Shwartz, J. S. 

(2014). Treatment of blood cholesterol 
to reduce atherosclerotic cardiovascular 

disease risk in adults: synopsis of the 
2013 American college of 

cardiology/American heart association 

cholesterol guideline,” Annals of Internal 
Medicine, 160(5), 339–343. 

Umukoro, S., & Ashorobi, R. B. (2006). 
Evaluation of anti-inflammatory and 

membrane stabilizing property of 

aqueous leaf extract of Momordica 
charantia in rats. African Journal of 
Biomedical Research, 9(2). 

Van Der Made, S. M., Plat, J. and Mensink, R. P. 

(2015). Resveratrol does not influence 
metabolic risk markers related to 

cardiovascular health in overweight and 

slightly obese subjects: a randomized, 
placebo-controlled crossover trial. PLoS 
ONE, 10(3), article e0118393,  

190 



BAJOPAS Volume 14 Number 2, December, 2021 
Wang, J., & Ryu, H. K. (2015). The effects of M. 

charantiaon obesity and lipid profiles of 

mice fed a high-fat diet. Nutrition 
research and practice, 9(5): 489-495 

World Health Organization (WHO). (2017). 

World health statistics: cardiovascular 
diseases. Geneva: World Health 

Organization, 2017. 

Ye, Y., Chen, X. L., & Xing, H. T. (2013). 
Hypolipidemic and antioxidant activities 

of hydrolyzed saponins from defatted 
seeds of Camellia oleifera Abel. Latin 
American Journal of Pharmacy, 32 (3): 

409-417 
Yuan, H. Y., Kuang, S. Y. and Zheng, X., (2008). 

Curcumin inhibits cellular cholesterol 
accumulation by regulating SREBP-

1/caveolin-1 signaling pathway in 

vascular smooth muscle cells. Acta 
Pharmacol Sin 29: 555–563 

 

191 


