Wiley

Journal of Food Biochemistry
Volume 2025, Article ID 2921435, 13 pages

https://doi.org/10.1155/jfbc/2921435

Review Article

The Effects of Bitter Melon (Mormordica charantia) on Weight
Loss and Body Composition: A Systematic Review and
Dose-Response Meta-Analysis of Randomized Controlled Trials

Mohammad Reza Amini ©,"? Sanaz Pourreza ©,> Camellia Akhgarjand A
Fatemeh Sheikhhossein ©,* Gholamreza Askari®,”> and Azita Hekmatdoost ©°

IStudent Research Committee, Department of Clinical Nutrition and Dietetics,

Faculty of Nutrition Sciences and Food Technology, National Nutrition ¢ Food Technology Research Institute,

Shahid Beheshti University of Medical Sciences, Tehran, Iran
Nutrition and Food Security Research Center and Department of Community Nutrition, School of Nutrition and Food Science,
Isfahan University of Medical Sciences, Isfahan, Iran
*Department of Community Nutrition, School of Nutritional Sciences and Dietetics,

Tehran University of Medical Sciences (TUMS), Tehran, Iran
4Department of Clinical Nutrition, School of Nutritional Sciences and Dietetics, Tehran University of Medical Sciences (TUMS),
Tehran, Iran
Department of Clinical Nutrition & Dietetics, National Nutrition & Food Technology Research Institute,

Shahid Beheshti University of Medical Sciences, Tehran, Iran

Correspondence should be addressed to Azita Hekmatdoost; a_hekmat2000@yahoo.com
Received 17 November 2023; Revised 25 May 2024; Accepted 5 March 2025
Academic Editor: Ignazio Restivo

Copyright © 2025 Mohammad Reza Amini et al. Journal of Food Biochemistry published by John Wiley & Sons Ltd. This is an
open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and
reproduction in any medium, provided the original work is properly cited.

Results from the clinical research about Momordica charantia (MC) benefits on weight loss have been contradictory. This study,
which included the most available randomized placebo-controlled trials (RCTs), was the first to investigate the impact of MC
supplementation on body weight and composition. The effects of the given MC on weight, body mass index (BMI), waist
circumference (WC), and percentage of body fat (PBF) were examined in RCTs up to February 2023 (without limitation on release
date). Online databases (PubMed/Medline, Google Scholar, Scopus, and Web of Science) were searched for these studies. The
inclusion and exclusion criteria were followed in the screening and evaluation of the literature. The Cochrane tool was used to
assess bias risk. There were a total of ten RCTs, including 448 participants. The meta-analysis revealed that MC supplementation
had no effect on weight (weighted mean difference (WMD): 0.04 kg; 95% confidence interval ([CI]: —0.16 to 0.25; p = 0.66), BMI
(WMD: -0.18 kg/m? 95% CI: —0.43 to 0.25; p = 0.16), WC (WMD: —0.94 cm; 95% CI: —3.04 to 1.16; p = 0.37), and BFP (WMD:
—0.99; 95% CI: —2.33 to 0.35; p = 0.14). According to the subgroup analysis, MC could lower the BMI at a dosage of < 2000 mg/
d when compared to a placebo group (p<0.001). The dose-response analysis represented a significant nonlinear connection
between the MC dosage and weight reduction (P, _jincarity = 0-011); the effect on weight loss was observed the most at doses of
2000 and 4500 mg. Moreover, MC consumption decreased the BMI by the sixth week and then increased the BMI up to the 17th
week (P =0.03). Our results indicate that MC consumption can reduce the BMI in some dosages and duration of
supplementation.

nonlinearity
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1. Introduction

The condition of obesity refers to excess fat being stored in
the body that is harmful to health [1]. The obesity epidemic is
contributing to an increase in certain types of cancer, hy-
pertension, fatty liver disease, and Type 2 diabetes mellitus
(T2DM) among other diseases [2]. Furthermore, both life
expectancy and quality of life are adversely affected by
obesity. The World Health Organization (WHO) report
estimates that being overweight or obese will decrease the
health of over 167 million people and children by 2025 [1].

For obese people, a healthier diet and a more active
lifestyle are the first-line treatments [3]. As a component of
complementary and alternative medicine, herbal treatments
are increasingly being utilized to treat obesity because of
their proven ability to hasten weight loss [4-7]. A hundred
and fifty species of plants, out of the 21,000 used com-
mercially for medicinal purposes globally, are utilized in
medicine, according to the WHO report [8]; however, their
efficacy is still unknown in most cases.

A tropical plant species in the Cucurbitaceae family
known as Momordica charantia (MC) is widely cultivated in
Asia, South America, and East Africa [9, 10]. Researchers have
reported that MC has antidiabetic, antioxidant, antiviral, anti-
inflammatory, antimutagenic, and cholesterol-lowering
properties [10-12]. Additionally, MC’s antiobesity activity
and associated mechanisms have been reported in in vitro and
animal studies [13-17]. It has been shown in some studies that
MC supplements can significantly reduce weight and body
mass index (BMI) [18, 19], and in some studies, it has not had
a significant effect [20-23]. The current study contains
a significantly higher number of trials and anthropometric
measurements than Phimarn’s previous meta-analysis [24].
Our results are completely different from those of the pre-
vious meta-analyses, which showed that MC supplements can
lead to 3.45 kg weight loss when compared to control groups.
Several subgroup analyses were undertaken in the present
study to address these issues, and the results showed that MC
supplementation did not significantly reduce weight and
other anthropometric measures. This systematic review and
meta-analysis used a highly sensitive search technique and
included a large number of RCTs to evaluate the effects of MC
supplementation on body composition and weight.

2. Methods

The results of this comprehensive meta-analysis were pre-
sented in adherence with the systematic review and meta-
analysis (PRISMA) guidelines [25], as outlined in the
Supporting Table 1. Furthermore, the protocol for this study
has been registered with PROSPERO under the registration
number CRD42023428026.

2.1. Search Strategy. The relevant studies were identified
through an extensive and methodical search across major
medical databases, including PubMed/Medline, Scopus,
Web of Science, and Google Scholar. This search process was
carried out from the initial stages of the project up until
February 2023. The MESH and non-MESH terms applied
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included the following: (“Momordica charantia” [tiab] OR
“bitter melon” [tiab] OR Karelas [tiab] OR Karela [tiab] OR
“Momordica charantia” [Mesh]) AND (“Body Weight”
[tiab] OR BMI [tiab] OR “Body Mass Index” [tiab] OR
“Weight Loss” [tiab] OR “Waist Circumference” [tiab] OR
Obesity [tiab] OR overweight [tiab] OR “fat mass” [tiab] OR
“Body Fat” [tiab] OR “Waist-to-Hip Ratio” [tiab] OR “Body
Weight” [Mesh] OR “Weight Loss” [Mesh] OR “Body Mass
Index” [Mesh] OR Obesity [Mesh] OR “Waist Circumfer-
ence” [Mesh]) AND (intervention [tiab] OR RCT [tiab] OR
randomized [tiab] OR random [tiab] OR Randomly [tiab]
OR Placebo [tiab] OR trial [tiab] OR trials [tiab] OR ran-
domized [tiab] OR “Double-Blind” [tiab] OR Cross-Over
[tiab] OR “Placebos” [Mesh] OR “Cross-Over Studies”
[Mesh]) (Supporting Table 2). No restrictions were placed
on the language or publication date of the studies. Addi-
tionally, to ensure no relevant articles were missed, the
reference lists of all pertinent studies were manually
reviewed, including those from review articles published in
major journals.

2.2. Eligibility Criteria. Two researchers (C.A. and M.A.)
conducted a comprehensive online database search to
identify potentially relevant clinical trials. The criteria used
to determine study eligibility were as follows: (1) the study
participants were adults aged 18 years or older, (2) the study
evaluated the impact of oral bitter melon supplementation
on at least one of the following outcomes: body weight, BMI,
waist circumference (WC), or percentage of body fat (PBF),
and (3) the study employed a RCT design, either parallel or
crossover, and compared bitter melon to a placebo group.
Studies were excluded if they were cross-sectional, case-
control, or cohort studies, conference abstracts, letters, or
involved lactating women, children, or pregnant individuals.
Furthermore, studies were also excluded if the changes in the
outcome measures were not clearly reported or were re-
ported inappropriately.

2.3. Data Extraction. Two researchers independently evalu-
ated the titles and abstracts to identify and eliminate irrelevant
studies. For the included trials, the following information was
extracted: average age and gender of participants, study design
(crossover or parallel), author names, health status of par-
ticipants, year of publication, duration of intervention, details
of intervention such as bitter melon dosage and type, location
of study, and the number of participants in the intervention
and placebo groups. The data were standardized and orga-
nized in a spreadsheet, which included the mean + standard
deviation (SD) and/or changes in the outcome measures, such
as weight, BMI, WC, and PBF, before and after the in-
tervention, for both the intervention and control groups. Any
discrepancies in the units of measurement were converted to
the most commonly used units.

2.4. Risk of Bias. To evaluate the quality of the included
studies, the updated Cochrane risk-of-bias tool for ran-
domized trials (RoB 2) was employed (as shown in Table 1)
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TaBLE 1: Risk of bias for randomized controlled trials, assessed according to the revised Cochrane risk-of-bias tool for randomized trials

(RoB 2).
Lo Deviations from .. Selection of
Publications Randomization the intended Missing outcome Measurement of the reported Overall bias
process . R data the outcome
interventions result

1. Cortez-Navarrete et al. [32] L L L L L L
2. Cortez-Navarrete et al. [18] L L L L L L
3. Kumari et al. [23] L S L L L S
4. Soo May et al. [19] L S L L L S
5. Yang et al. [26] L L L L L L
6. Zanker et al. [27] L L L L L L
7. Dans et al. [20] L L L L L L
8. Kinoshita and Ogata [21] L L L L L L
9. Krawinkel et al. [22] L S L L L S
10. Trakoon-osot et al. [28] L L L L L L

Note: H, high risk of bias; L, low risk of bias; S, some concerns.

[25]. Two researchers, M.R.A. and C.A., completed the RoB
2 checklist for each eligible study. The checklist assesses five
key domains: the randomization process, deviations from
the intended intervention, missing outcome data, mea-
surement of the outcomes, and the selection of the reported
results. Based on these domains, each study was classified
into one of the three risk of bias categories: low risk, some
concerns, or high risk. A strong agreement was indicated by
Cohen’s kappa of 0.72 between the two researchers” (M.R.A.
and C.A.) assessments.

2.5. Statistical Analysis. Stata software was used for the sta-
tistical analysis. The mean differences in weight, BMI, WC,
and BFP were used to calculate the overall effect size with the
DerSimonian and Laird random-effects model. Adjustments
were made to account for unreported SDs. Due to the small
number of included studies for each factor, we used the
Hartung-Knapp adjustment [29]. To ascertain the degree of
heterogeneity among the outcomes of the included trials, we
used the I-square (I?) test at a significance level of p <0.10.
Subgroup analyses explored potential sources of heterogeneity
based on factors such as dosage, duration, age, health status,
and country. Sensitivity analyses evaluated the impact of in-
dividual studies on the overall effect. Fractional polynomial
modeling examined nonlinear effects of duration and dosage
on outcomes. Publication bias was checked using Egger’s test.
The overall effect sizes were reported as weighted mean dif-
ferences (WMDs) with 95% confidence intervals (CIs) [30].

2.6. Certainty Assessment. Based on the standards developed
by the Grading of Recommendations Assessment, Develop-
ment, and Evaluation (GRADE) Working Group, the evi-
dence from randomized controlled trials was ranked. Four
categories of evidence quality were identified based on the the
following criteria: high, moderate, low, and very low [31].

3. Results

3.1. Study Selection. From the primary databases, a total of
913 citations were initially identified. After removing 325
duplicate entries, the remaining articles were further

evaluated. As summarized in Figure 1, the examination of
titles and abstracts led to the exclusion of 577 studies. The
full texts of the remaining 31 trials were then reviewed,
which resulted in the exclusion of another 21 articles due to
the following reasons: irrelevance (n=4), lack of a placebo-
control group (n=2), insufficient data on the outcomes
(n=1), and being conference abstracts (n =14). Ultimately,
10 RCTs were included in the final quantitative analysis.

3.2. Study Characteristics. Table 2 summarizes the general
characteristics of the 10 eligible trials included in the
analysis. A total of 448 participants were involved across
these studies. The included articles were published between
2007 and 2022, and the studies were conducted in various
countries: Mexico [18, 32], India [23], Malaysia [19], Taiwan
[26], Germany [27], Philippines [20], Japan [21], Tanzania
[22], and Thailand [28]. The mean age of the participants
ranged from 45 to 62.5years. The duration of the in-
terventions varied from 4 to 16 weeks, and the daily bitter
melon consumption dosage ranged from 100 to 6000 mg.
The baseline BMI of the participants fell between 23.5 and
32.2kg/m?, and all the trials included both male and female
subjects.

3.3. Quality Evaluation of Trials. Every included paper de-
scribed the randomization procedure in detail. Seven trials
had a low risk of bias deviations from the intended in-
terventions, while three other publications raised some
concerns. Missing outcome data have shown in every study.
A low risk of bias was the selection of the reported result in
every 10 studies. Based on an overall assessment of the risk of
bias, seven articles showed an unclear risk of bias, while three
studies showed a low risk of bias.

3.4. Effect of Bitter Melon Intervention on Weight. The
analysis employing the random-effects model demon-
strated that bitter melon consumption did not have a sta-
tistically significant impact on body weight (WMD: 0.04 kg;
95% CI: —0.16 to 0.25; p = 0.66) (Figure 2). There was no
evidence of heterogeneity among the included studies
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Figure 1: PRISMA 2020 flow diagram for new systematic reviews which included searches of databases and registers only.

(I =0.0%, tau” < 0.001, p = 0.96) (Table 3). Furthermore,
the subgroup analyses did not reveal any alterations in the
pooled results.

Considering the limited number of primary studies
included in the investigation, we applied the Hartung-
Knapp adjustment; however, the outcomes remained un-
changed (WMD: 0.04kg; 95% CI: —0.20 to 0.29; p = 0.68).

3.5. Effect of Bitter Melon Intervention on BMI. The analysis
using the random-effects model revealed that bitter melon
consumption did not significantly impact the BMI (WMD:
~0.18 kg/m* 95% CI: —0.43 to 0.25; p = 0.16) (Figure 3).
However, there was a moderate level of heterogeneity among
the included studies (I* = 55.5%, tau>=0.05, p = 0.01). The
Hartung-Knapp adjustment was necessary due to the lim-
ited number of included studies; nonetheless, it did not alter
the outcomes (WMD: —0.30 kg/m?; 95% CI: —0.74 to 0.13;
p = 0.14). The subgroup analysis indicated that bitter melon
at a dosage < 2000 mg/d compared to the placebo group
(WMD: -1.11 kg/m? 95% CIL: —1.72 to -0.51; p < 0.001), and

also residing in North America (WMD: -1.43 kg/m? 95%
CIL: —2.21 to —0.66; p <0.001) could potentially reduce the
BMI (Table 3).

3.6. Effect of Bitter Melon Consumption on WC. The random-
effects model analysis revealed that bitter melon con-
sumption had no significant effect on WC compared to the
placebo group (WMD: —0.94cm; 95% CI: -3.04 to 1.16;
p = 0.37) (Figure 4). There was no evidence of heterogeneity
among the included studies (I>=0.0%, tau*=< 0.001,
p =0.88). Our findings were unaffected by the Hartung-
Knapp adjustment since the analysis did not include enough
primary studies (WMD: —-0.94 cm; 95% CI: —4.35 to 2.46;
p = 0.44).

Additionally, the subgroup analyses did not result in any
changes to the pooled results (Table 3).

3.7. Effect of Bitter Melon Consumption on PBE. Bitter melon
did not significantly affect PBF alteration when compared to
the placebo group (WMD: —0.99; 95% CI: —2.33 to 0.35;
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Study %
id WMD (95% CI) Weight
Zinker (2012) ~0.70 (=5.69, 4.29) 0.16
Trakoon-osot (2013) 3 0.07 (-0.14, 0.28) 90.56
Cortez-Navarrete (2018) -1.20 (-6.32,3.92) 0.15
Soo May (2018) —_————— -1.16 (-4.97, 2.65) 0.28
Kinoshita (2018) 4 -0.10 (-0.79, 0.59) 8.54
Cortez-Navarrete (2022) -2.70 (-7.57,2.17) 0.17
Yang (2022) o 0.30 (-5.11,5.71) 0.14
Overall (I-squared = 0.0%, p = 0.906) 0.04 (-0.16, 0.25) 100.00
Note: weights are from random-effects analysis

T T

-7.57 0 7.57 Mean difference

FIGURE 2: Forest plot detailing weighted mean difference and 95% confidence intervals (CIs) for the effect of bitter melon on weight.

TaBLE 3: Subgroup analysis of included randomized controlled trials in meta-analysis of the effect of bitter melon on weight, BMI, and WC.

for
Group N({' of WMD (95% p value P (%) P-heterogeneity betweefl subgroup
trials CI) A
heterogeneity
Weight
Pooled-effect size 7 0.04 (-0.16, 0.25) 0.664 0.0 0.906 —
Duration (week) 0.667
<8 1 —0.10 (—0.79, 0.59) 0.776 — —
> 8 6 0.06 (-0.15, 0.27) 0.589 0.0 0.854
Dose (mg/day) 0.357
< 2000 4 —-1.15 (-3.69, 1.40) 0.377 0.0 0.874
> 2000 3 0.05 (-0.15, 0.25) 0.613 0.0 0.739
Mean age 0.259
<50 2 —-1.99 (-5.52, 1.54) 0.270 0.0 0.678
> 50 5 0.05 (-0.15, 0.25) 0.619 0.0 0.951
Health status 0.448
T2DM and prediabetic 4 0.07 (-0.14, 0.28) 0.534 0.0 0.954
Nondiabetic 3 —0.18 (—0.85, 0.49) 0.595 0.0 0.514
Country 0.506
Asia 4 0.05 (-0.15, 0.25) 0.611 0.0 0.894
North America 2 —-1.99 (-5.52, 1.54) 0.270 0.0 0.678
Europe 1 —-0.70 (-5.69, 4.29) 0.783 — —
BMI
Pooled-eftect size 10 —-0.18 (—0.43, 0.07) 0.161 55.5 0.017 —
Duration (week) 0.683
<8 3 —0.04 (-0.23, 0.16) 0.723 59.6 0.084
> 8 7 0.01 (-0.07, 0.09) 0.832 60.2 0.020
Dose (mg/day) < 0.001
< 2000 5 -1.11 (-1.72, —-0.51) < 0.001 15.7 0.315
> 2000 5 0.02 (-0.06, 0.10) 0.599 0.0 0.738
Mean age 0.272
<50 4 —-0.15 (—0.42, 0.13) 0.299 82.6 0.001
> 50 6 0.01 (-0.07, 0.09) 0.832 0.0 0.880
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TaBLE 3: Continued.

o p for
Group lj:i;llzf WMCDI)(95 % p value P (%) P-heterogeneity between subgroup
heterogeneity
Health status 0.050
T2DM and prediabetic 7 0.03 (-0.05, 0.11) 0.516 0.0 0.426
Nondiabetic 3 —-0.24 (-0.49, 0.01) 0.064 80.7 0.006
Country 0.003
Asia 6 0.01 (-0.07, 0.09) 0.786 15.2 0.316
North America 2 —-1.43 (-2.21, —0.66) < 0.001 0.0 0.448
Africa 1 0.10 (-0.20, 0.40) 0.512 — —
Europe 1 —0.20 (-1.88, 1.48) 0.815 — —
wC
Pooled-effect size 4 —0.94 (-3.04, 1.16) 0.379 0.0 0.883 —
Mean age 0.651
<50 2 -1.47 (-4.57, 1.63) 0.354 0.0 0.523
> 50 2 —0.50 (-3.35, 2.36) 0.734 0.0 0.837
Health status 0.928
T2DM and prediabetic 3 —-1.01 (-3.56, 1.54) 0.437 0.0 0.723
Nondiabetic 1 —-0.80 (—4.52, 2.92) 0.673 — —
Country 0.884
Asia 1 —-0.20 (—4.21, 3.81) 0.922 — —
North America 2 -1.47 (-4.57, 1.63) 0.353 0.0 0.523
Europe 1 —0.80 (—4.87, 3.27) 0.700 — —
Abbreviations: BMI, body mass index; T2DM, Type 2 diabetes mellitus; WC, waist circumference; WMD, weight mean difference.
Study %
id WMD (95% CI) Weight
i
Dans (2007) e ~0.07 (~0.75, 0.61) 9.45
1
1
Zianker (2012) =: -0.20 (-1.88, 1.48) 2.08
I
1
Trakoon-osot (2013) . 0.03 (-0.05,0.11) 29.14
I
I
Cortez-Navarrete (2018) - -0.90 (-2.48, 0.68) 2.34
1
I
Kumari (2018) %.—:, -1.65 (-3.24, 0.06) 2.30
I
1
Soo May (2018) e -0.64 (~2.06, 0.78) 2.83
I
Kinoshita (2018) -:u- -0.10 (-0.37,0.17) 22.38
I
I
Krawinkel (2018) Lo 0.10 (~0.20, 0.40) 21.12
1
1
Cortez-Navarrete (2022) P -1.60 (-2.49, -0.71) 6.34
I
I
Yang (2022) e 0.10 (-1.61,1.81) 2.02
I
Overall (I-squared = 55.5%, p = 0.017) @ -0.18 (-0.43,0.07) 100.00
I
I
I
Note: weights are from random-effects analysis |
1
T T
-3.24 0 3.24 Mean difference

FIGURE 3: Forest plot detailing weighted mean difference and 95% confidence intervals (CIs) for the effect of bitter melon on BMI.
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Study %
id WMD (95% CI) Weight

T
|
I
Zinker (2012) e ~0.80 (-4.87, 3.27) 26.69
I
|
I
Cortez-Navarrete (2018) L -3.00 (-8.62, 2.62) 13.96
I
|
I
Cortez-Navarrete (2022) — -0.80 (-4.52,2.92) 31.89
I
|
Yang (2022) SR S— ~0.20 (-4.21, 3.81) 27.47
I
|
Overall (I-squared = 0.0%, p = 0.883) <: -0.94 (-3.04, 1.16) 100.00
I
I
I
I
|
I
Note: weights are from random-effects analysis !
I
T T

-8.62

0 8.62 Mean difference

FIGURE 4: Forest plot detailing weighted mean difference and 95% confidence intervals (CIs) for the effect of bitter melon on WC.

p=0.14) (Figure 5), with no degree of heterogeneity
(I? =13.3%, tau’=0.21, p = 0.31).

The results were unchanged even after using the Har-
tung-Knapp correction for the limited number of primary
studies included in the study (WMD: —0.92; 95% CI: —4.29 to
2.45; p = 0.36).

3.8. Dose-Response Analysis. We performed a dose-response
analysis to examine the effects of bitter melon dosage and
intervention duration on the outcomes. This analysis was
only significant for weight and BMI.

The dose-response analysis revealed a significant nonlinear
relationship between bitter melon dosage and weight reduction
compared to the placebo group (P, _jincarity = 0-011). The most
pronounced effect on weight loss was observed at doses of
2000-4500 mg (Figure 6). There was also a nonsignificant
nonlinear relationship between bitter melon dosage and BMI
(Pron-tinearity = 0-11)  (Figure 7). Furthermore, a significant
nonlinear relationship was found between the duration of bitter
melon intervention and BMI (P, _jinearity = 0.03). Bitter melon
consumption decreased the BMI up until the sixth week, and
then increased BMI up to the 17th week (Figure 8).

3.9. Sensitivity Analysis. To assess the influence of individual
studies, a sensitivity analysis was conducted by sequentially
removing each study from the overall analysis. This stepwise
removal of studies did not reveal any single study that had
a significant impact on the combined effect sizes for weight,
BMI, WC, and PBF.

3.10. Publication Bias. Begg’s rank correlation test did not
detect any evidence of publication bias for the outcomes of
weight (p = 0.88), BMI (p = 0.32), PBF (p = 0.60), and WC
(p=0.17).

3.11. Grading of Evidence. To assess the quality of the evi-
dence for each variable, we used the GRADE criteria. This
tool assesses the quality of the included research based on the
following criteria: publication bias, indirectness, impreci-
sion, risk of bias, and inconsistency. We determined that the
data regarding weight, WC, and PBF were of good quality,
and the evidence regarding the BMI was of moderate quality
(Table 4).

4. Discussion

We conducted a systematic review and meta-analysis of 10
studies to analyze the impact of bitter melon on several
anthropometric parameters including body weight, BMI,
WC, and PBF in adults. Our results indicate that bitter
melon supplementation effects on the anthropometric
metrics are various depending on the dosage and duration of
consumption.

Being overweight and obesity are among the major
factors leading to chronic diseases, with alarmingly in-
creasing rates around the world [33]. Along with diets, the
use of herbal medicines for weight management has been
growing due to their affordability and accessibility [34-36].
In line with our findings, intake of an herbal product from
the leaves and vines of bitter melon for 8 weeks did not
significantly affect the BMI in a group of subjects with
secondary dyslipidemia [37]. Another study among healthy
overweight men showed that a single-dose administration of
freeze-dried bitter melon did not affect energy expenditure
and appetite [38]. Results of a randomized trial indicated
that two different doses of bitter melon supplementation
could not significantly reduce body weight among a group of
patients with T2D [39]. In addition, a study conducted by
Mohammadmoradi et al. [40] revealed that bitter melon had
no effect on body weight in mice fed with a saturated
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FIGURE 5: Forest plot detailing weighted mean difference and 95% confidence intervals (CIs) for the effect of bitter melon on PBF.
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fat-enriched diet. In contrast to our findings, in a previous
meta-analysis, Phimarn et al. [24] found a significant re-
duction in body weight as a result of bitter melon supple-
mentation. This meta-analysis only included three published
studies about the effects of better melon consumption on
body weight, while we included all the published eligible
studies relevant to anthropometric parameters in the current
meta-analysis. Furthermore, a significant reduction of WC
was detected after 3 months of intervention among partic-
ipants with metabolic syndrome in an uncontrolled clinical
trial [41]. In vivo studies have demonstrated the bitter
melon’s favorable effects on reducing fat tissue and weight
loss. Bai et al. [42]reported that subcutaneous and perirenal
fat decreased in obese rats fed a high-fat diet and bitter
melon. Additionally, despite eating the same amount of food
as the control group, they did not gain weight [42]. Bitter

melon reduced adipose tissue mass and prevented fat ag-
gregation in rats after 9 weeks, according to another animal
study [43].

The possible link between polyphenols and obesity has
been documented in an increasing amount of studies
[44-47]. Flavonoids and phenolic chemicals found in bitter
melon have been shown in animal experiments to have
antiobesity properties [48]. Uncoupling Proteins (UCP) 1
and 3 can also be expressed more when bitter melon is
consumed [18]. Elevated expression of UCP1 in brown
adipose tissue (BAT) affects thermogenesis and energy ex-
penditure [49], and UCP3 upregulation is associated with
fatty acid oxidation [50]. Another suggested mechanism is
that bitter melon supplementation can decrease the mRNA
expression of two transcription factors: peroxisome pro-
liferator-activated receptor y (PPAR) and sterol regulatory
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TaBLE 4: GRADE profile of bitter melon on weight loss and body composition.

Outcomes Rls.k of Inconsistency Indirectness Imprecision Publication bias Qu.ahty of
bias evidence
Weight No .ser.ious No .ser.ious No ‘ser.ious No .ser.ious No .ser.ious eae?eaea
limitations limitations limitations limitations limitations High
BMI I\_Io .ser.ious Serious limitations No ‘ser.ious No .ser_ious I\_Io .ser.ious D0 .
limitations limitations limitations limitations Moderate
wC No serious No serious No serious No serious No serious DODD
limitations limitations limitations limitations limitations High
PBE No serious No serious No serious No serious No serious DODD
limitations limitations limitations limitations limitations High

"We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different.
“Rated as serious limitation, based on I? ranged between 30% and 60% representing moderate heterogeneity.

element-binding protein 1c (SREBP-1c) and lead to lower  carboxylase-1 (ACC-1), and adipocyte fatty acid-binding
adipocyte differentiation and lipogenesis [16]. Another  protein (aP2), in adipose tissue [43].

theory for how bitter melon can reduce diet-induced obesity The results of our analyses indicated that bitter melon
is by reducing the expression of lipogenic genes, such as fatty ~ supplementation significantly reduced the BMI when ad-
acid synthase (FAS), lipoprotein lipase (LPL), acetyl-CoA  ministered in low doses. It should be noted that the
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discrepancies among the results of the studies might be due
to different study designs, sample sizes, participant gender,
intervention dosages, forms of bitter melon supplementa-
tion (powder, fruit pulp, juice, and extract), and processing
procedures. For instance, it can improve the physical
properties and bioaccessibility of bitter melon phenolic
chemicals [51]. Fermentation is also able to biotransform the
bitter melon polysaccharides and thus improves its anti-
obesity effect [52]. Even the harvest season of bitter melon
fruit can be a determining factor in the acquired results.
Kolawole et al. [53] reported that the active components of
bitter melon accountable for its antidiabetic and hypolipi-
demic properties differ between seasons of the year.

The current study is a complete, up-to-date systematic
review and meta-analysis of the previous research on the
impact of bitter melon on body composition metrics. We
included all the eligible RCTs published until 2023. We also
conducted the subgroup and dose-response analyses in
order to find the sources of heterogeneity among studies on
the effect of bitter melon on the BMI. Our investigations did
not reveal any indication of publication bias based on sta-
tistical examinations. Nevertheless, due to the small number
of included studies on WC and PBF, the results should be
interpreted cautiously. In addition, including clinical trials
in our analysis with different forms of bitter melon makes it
difficult to investigate which form is more favorable.

5. Conclusion

In conclusion, the present study revealed no significant effect
of bitter melon on anthropometric measures, except for
studies on the BMI with lower doses of bitter melon sup-
plementation. Further trials using different doses and forms
of bitter melon are required to confirm these findings.

Data Availability Statement

The corresponding author will provide the data supporting
study’s conclusions upon request.

Conflicts of Interest

The authors declare no conflicts of interest.

Author Contributions

Mohammad Reza Amini: data curation, formal analysis, and
methodology. Sanaz Pourreza: writing - original draft.
Camellia Akhgarjand: methodology and writing — original
draft. Fatemeh Sheikhhossein: methodology and writing —
original draft. Gholamreza Askari: reviewing and editing
and formal analysis. Azita Hekmatdoost: supervision and
writing - review and editing.

Funding

This study is related to the project No. 1401/59464 from the
Student Research Committee, Shahid Beheshti University of
Medical Sciences, Tehran, Iran. We also appreciate the
“Student Research Committee” and “Research and

11

Technology Chancellor” in Shahid Beheshti University of
Medical Sciences for their financial support of this study.

Supporting Information

Additional supporting information can be found online in
the Supporting Information section.

Supporting Information 1. Supporting Table 1: PRISMA
checklist.

Supporting Information 2. Supporting Table 2: Search
strategies from databases.

References

[1] WHO, “Fact Sheet: Obesity and Overweight,” (2022), https://www.

who.int/news-room/fact-sheets/detail/obesity-and-overweight.

[2] M Blither, “Obesity: Global Epidemiology and Pathogenesis,”

Nature Reviews Endocrinology 15, no. 5 (2019): 288-98,

https://doi.org/10.1038/s41574-019-0176-8.

TA Wadden, JS Tronieri, and ML Butryn, “Lifestyle Modi-

fication Approaches for the Treatment of Obesity in Adults,”

American Psychologist 75, no. 2 (2020): 235-51, https://

doi.org/10.1037/amp0000517.

C Wibisono, Y Probst, E Neale, and L Tapsell, “Impact of Food

Supplementation on Weight Loss in Randomised-Controlled

Dietary Intervention Trials: A Systematic Review and Meta-

Analysis,” British Journal of Nutrition 115, no. 8 (2016):

1406-14, https://doi.org/10.1017/s0007114516000337.

D Rucker, R Padwal, SK Li, C Curioni, and DC Lau, “Long

Term Pharmacotherapy for Obesity and Overweight: Updated

Meta-Analysis,” Bio Medical Journal 335, no. 7631 (2007):

1194-9, https://doi.org/10.1136/bmj.39385.413113.25.

S Mohammadpour, MR Amini, H Shahinfar, et al., “Effects of

Glucomannan Supplementation on Weight Loss in Overweight

and Obese Adults: A Systematic Review and Meta-Analysis of

Randomized Controlled Trials,” Obesity Medicine 19 (2020):

100276, https://doi.org/10.1016/j.0bmed.2020.100276.

[7] MR Amini, F Sheikhhossein, S Naghshi, et al., “Effects of

Berberine and Barberry on Anthropometric Measures: A

Systematic Review and Meta-Analysis of Randomized Con-

trolled Trials,” Complementary Therapies in Medicine 49

(2020): 102337, https://doi.org/10.1016/j.ctim.2020.102337.

U Singh, S Singh, and A Kochhar, “Therapeutic Potential of

Antidiabetic Neutraceuticals,” Phytopharmacol 2 (2012):

144-69.

C Lans and G Brown, “Observations on Ethnoveterinary

Medicines in Trinidad and Tobago,” Preventive Veterinary

Medicine 35, no. 2 (1998): 125-42, https://doi.org/10.1016/

s0167-5877(97)00055-x.

B Joseph and D Jini, “Antidiabetic Effects of Momordica

Charantia (Bitter Melon) and its Medicinal Potency,” Asian

Pacific Journal of Tropical Disease 3, no. 2 (2013): 93-102,

https://doi.org/10.1016/s2222-1808(13)60052-3.

P Budrat and A Shotipruk, “Extraction of Phenolic Com-

pounds From Fruits of Bitter Melon (Momordica Charantia)

With Subcritical Water Extraction and Antioxidant Activities

of These Extracts,” Chiang Mai Journal of Science 35 (2008):

123-30.

[12] TK Behera, S Behera, L Bharathi, KJ John, PW Simon, and
JE Staub, “Bitter Gourd: Botany, Horticulture, Breeding,”
Horticultural reviews 37 (2010): 101.

[13] TB Ng, WK Hon, LH Lo, WW Li, and HW Yeung, “Effects of
Alpha-Momorcharin, Beta-Momorcharin and  Alpha-

[3

[4

[5

[6

[8

[9

[10

(11


https://doi.org/10.1155/jfbc/2921435
https://doi.org/10.1155/jfbc/2921435
https://www.who.int/news-room/fact-sheets/detail/obesity-and-overweight
https://www.who.int/news-room/fact-sheets/detail/obesity-and-overweight
http://doi.org/10.1038/s41574-019-0176-8
http://doi.org/10.1037/amp0000517
http://doi.org/10.1037/amp0000517
http://doi.org/10.1017/s0007114516000337
http://doi.org/10.1136/bmj.39385.413113.25
http://doi.org/10.1016/j.obmed.2020.100276
http://doi.org/10.1016/j.ctim.2020.102337
http://doi.org/10.1016/s0167-5877(97)00055-x
http://doi.org/10.1016/s0167-5877(97)00055-x
http://doi.org/10.1016/s2222-1808(13)60052-3

12

(14

(15

(16

[17

(18

[19

(20]

[21]

(22]

(23]

(24]

Trichosanthin on Lipogenesis And Testicular and Adrenal
Steroidogenesis in Vitro and Plasma-Glucose Levels in Vivo,”
Journal of Ethnopharmacology 18, no. 1 (1986): 45-53, https://
doi.org/10.1016/0378-8741(86)90042-5.

TB Ng, CM Wong, WW Li, and HW Yeung, “Acid-Ethanol
Extractable Compounds From Fruits and Seeds of the Bitter
Gourd Momordica Charantia: Effects on Lipid Metabolism in
Isolated Rat Adipocytes,” The American Journal of Chinese
Medicine 15, no. 01n02 (1987): 31-42, https://doi.org/10.1142/
50192415x87000059.

Q Chen, LL Chan, and ET Li, “Bitter Melon (Momordica
Charantia) Reduces Adiposity, Lowers Serum Insulin and
Normalizes Glucose Tolerance in Rats Fed aHigh Fat Diet,”
The Journal of Nutrition 133, no. 4 (2003): 1088-93, https://
doi.org/10.1093/jn/133.4.1088.

PV Nerurkar, YK Lee, and VR Nerurkar, “Momordica
Charantia (Bitter Melon) Inhibits Primary Human Adipocyte
Differentiation by Modulating Adipogenic Genes,” Comple-
ment Alternate Medicine 10, no. 1 (2010): 34, https://doi.org/
10.1186/1472-6882-10-34.

OE Yama, AA Osinubi, CC Noronha, and AO Okanlawon,
“Effect of Methanolic Seed Extract of Momordica Charantia
on Body Weight and Serum Cholesterol Level of Male
Sprague-Dawley Rats,” Nig Q ] Hosp Med 20, no. 4 (2010):
209-13.

M Cortez-Navarrete, E Martinez-Abundis, K G Pérez-Rubio,
M Gonzéalez-Ortiz, and M Méndez-del Villar, “Momordica
Charantia Administration Improves Insulin Secretion in Type
2 Diabetes Mellitus,” Journal of Medicinal Food 21 (2018):
672-7, https://doi.org/10.1089/jmf.2017.0114.

L Soo May, Z Sanip, A Ahmed Shokri, A Abdul Kadir, and
MR Md Lazin, “The effects of Momordica Charantia (Bitter
Melon) Supplementation in Patients With Primary Knee
Osteoarthritis: A Single-Blinded, Randomized Controlled
Trial,” Complementary Therapies in Clinical Practice 32
(2018): 181-6, https://doi.org/10.1016/j.ctcp.2018.06.012.
AML Dans, MVC Villarruz, CA Jimeno, et al., “The effect Of
Momordica Charantia Capsule Preparation on Glycemic
Control in Type 2 Diabetes Mellitus Needs Further Studies,”
Journal of clinical epidemiology 60, no. 6 (2007): 554-9,
https://doi.org/10.1016/].jclinepi.2006.07.009.

H Kinoshita and Y Ogata, “Effect of Bitter Melon Extracts on
Lipid Levels in Japanese Subjects: A Randomized Controlled
Study,” Evidence-based complementary and alternative med-
icine 2018, no. 1 (2018): 4915784, https://doi.org/10.1155/
2018/4915784.

MB Krawinkel, C Ludwig, ME Swai, RY Yang, KP Chun, and
SD Habicht, “Bitter Gourd Reduces Elevated Fasting Plasma
Glucose Levels in an Intervention Study Among Prediabetics
in Tanzania,” Journal of Ethnopharmacology 216 (2018): 1-7,
https://doi.org/10.1016/j.jep.2018.01.016.

S Kumari, I Dash, and KK Behera, “Therapeutic Effect of
Momordica Charantia on Blood Glucose, Lipid Profile and
Oxidative Stress in Type 2 Diabetes Mellitus Patients: A
Randomised Controlled Trial,” Journal of Clinical and Di-
agnostic Research 12 (2018): BC21-BC5, https://doi.org/
10.7860/jcdr/2018/36354.12036.

W  Phimarn, B Sungthong, K Saramunee, and
W Caichompoo, “Efficacy of Momordica Charantia 1. On
blood glucose, Blood Lipid, and Body Weight: A Meta-
Analysis of Randomized Controlled Trials,” Pharmacognosy
Magazine 14, no. 56 (2018): 351, https://doi.org/10.4103/
pm.pm_215_17.

(25]

[26]

(27]

(28]

[29

(30]

(31]

(32]

(33]

(34]

(35]

(36]

Journal of Food Biochemistry

JAC Sterne, ] Savovi¢, MJ Page, et al., “RoB 2: A Revised Tool
for Assessing Risk of Bias in Randomised Trials,” Bio Medical
Journal 366 (2019): 14898, https://doi.org/10.1136/bm;.14898.
YS Yang, NY Wu, E Kornelius, CN Huang, and NC Yang, “A
randomized, Double-Blind, Placebo-Controlled Trial to
Evaluate the Hypoglycemic Efficacy of the Mcirbp-19-Con-
taining Momordica Charantia 1. Fruit Extracts in the Type 2
Diabetic Subjects,” Food & Nutrition Research 66 (2022):
https://doi.org/10.29219/fnr.v66.3685.

KS Zinker, B Mang, M Wolters, and A Hahn, “Personalized
Diabetes and Cancer Medicine: A Rationale for Anti-Diabetic
Nutrition (Bitter Melon) in a Supportive Setting,” Current
Cancer Therapy Reviews 8, no. 1 (2012): 66-77, https://doi.org/
10.2174/157339412799462521.

W Trakoon-osot, U  Sotanaphun, P  Phanachet,
S Porasuphatana, U Udomsubpayakul, and S Komindr, “Pilot
Study: Hypoglycemic and Antiglycation Activities of Bitter
Melon (Momordica Charantia L.) in Type 2 Diabetic Pa-
tients,” Journal of Pharmacy Research 6, no. 8 (2013): 859-64,
https://doi.org/10.1016/j.jopr.2013.08.007.

] IntHout, JP Ioannidis, and GF Borm, “The Hartung-Knapp-
Sidik-Jonkman Method for Random Effects Meta-Analysis is
Straightforward and Considerably Outperforms the Standard
Dersimonian-Laird Method,” Medical Research Methodology
14, no. 1 (2014): 25, https://doi.org/10.1186/1471-2288-14-25.
R DerSimonian and R Kacker, “Random-Effects Model for
Meta-Analysis of Clinical Trials: An Update,” Contemporary
clinical trials 28, no. 2 (2007): 105-14, https://doi.org/10.1016/
j.cct.2006.04.004.

GH Guyatt, AD Oxman, GE Vist, et al, “GRADE: An
Emerging Consensus on Rating Quality of Evidence and
Strength of Recommendations,” Bio Medical Journal 336,
no. 7650  (2008):  924-6, https://doi.org/10.1136/
bm;.39489.470347.ad.

M Cortez-Navarrete, M Méndez-del Villar,
E Martinez-Abundis, et al., “Effect of Momordica Charantia
Administration on Anthropometric Measures and Metabolic
Profile in Patients With Obesity: A Pilot Clinical Trial,”
Journal of Medicinal Food 25, no. 6 (2022): 645-51, https://
doi.org/10.1089/jmf.2021.0164.

M Safaei, EA Sundararajan, M Driss, W Boulila, and A Shapi’i,
“A systematic Literature Review on Obesity: Understanding
the Causes & Consequences of Obesity and Reviewing Var-
ious Machine Learning Approaches Used to Predict Obesity,”
Computers in biology and medicine 136 (2021): 104754,
https://doi.org/10.1016/j.compbiomed.2021.104754.

M Javad Alaeian, S Pourreza, M Yousefi, et al., “The effects of
Guar Gum Supplementation on Glycemic Control, Body
Mass and Blood Pressure in Adults: A Grade-Assessed Sys-
tematic Review and Meta-Analysis of Randomized Clinical
Trials,” Diabetes Research and Clinical Practice 199 (2023):
110604, https://doi.org/10.1016/j.diabres.2023.110604.

E Bazshahi, F Sheikhhossein, MR Amini, and S Shab-Bidar,
“The Association of Dietary Energy Density and the Risk Of
Obesity, Type 2 Diabetes and Metabolic Syndrome: A Sys-
tematic Review and Meta-Analysis of Observational Studies,”
International journal of clinical practice 75, no. 10 (2021):
€14291, https://doi.org/10.1111/ijcp.14291.

MR Amini, A Aminianfar, S Naghshi, B Larijani, and
A Esmaillzadeh, “The Effect of Ketogenic Diet on Body Com-
position and Anthropometric Measures: A Systematic Review
and Meta-Analysis of Randomized Controlled Trials,” Critical
Reviews in Food Science and Nutrition 62, no. 13 (2022): 3644-57,
https://doi.org/10.1080/10408398.2020.1867957.


http://doi.org/10.1016/0378-8741(86)90042-5
http://doi.org/10.1016/0378-8741(86)90042-5
http://doi.org/10.1142/s0192415x87000059
http://doi.org/10.1142/s0192415x87000059
http://doi.org/10.1093/jn/133.4.1088
http://doi.org/10.1093/jn/133.4.1088
http://doi.org/10.1186/1472-6882-10-34
http://doi.org/10.1186/1472-6882-10-34
http://doi.org/10.1089/jmf.2017.0114
http://doi.org/10.1016/j.ctcp.2018.06.012
http://doi.org/10.1016/j.jclinepi.2006.07.009
http://doi.org/10.1155/2018/4915784
http://doi.org/10.1155/2018/4915784
http://doi.org/10.1016/j.jep.2018.01.016
http://doi.org/10.7860/jcdr/2018/36354.12036
http://doi.org/10.7860/jcdr/2018/36354.12036
http://doi.org/10.4103/pm.pm_215_17
http://doi.org/10.4103/pm.pm_215_17
http://doi.org/10.1136/bmj.l4898
http://doi.org/10.29219/fnr.v66.3685
http://doi.org/10.2174/157339412799462521
http://doi.org/10.2174/157339412799462521
http://doi.org/10.1016/j.jopr.2013.08.007
http://doi.org/10.1186/1471-2288-14-25
http://doi.org/10.1016/j.cct.2006.04.004
http://doi.org/10.1016/j.cct.2006.04.004
http://doi.org/10.1136/bmj.39489.470347.ad
http://doi.org/10.1136/bmj.39489.470347.ad
http://doi.org/10.1089/jmf.2021.0164
http://doi.org/10.1089/jmf.2021.0164
http://doi.org/10.1016/j.compbiomed.2021.104754
http://doi.org/10.1016/j.diabres.2023.110604
http://doi.org/10.1111/ijcp.14291
http://doi.org/10.1080/10408398.2020.1867957

Journal of Food Biochemistry

[37] KP Thomford, AK Thomford, J Yorke, R Yeboah, and
AA Appiah, “Momordica Charantia 1. For hyperlipidaemia: A
Rndomised Controlled Assessment of the Ghanaian Herbal
Medicinal Product Mcp-1,” Journal of Herbal Medicine 28
(2021): 100453, https://doi.org/10.1016/j.hermed.2021.100453.

[38] GS Kasbia, JT Arnason, and P Imbeault, “No Effect of Acute,
Single Dose Oral Administration of Momordica Charantia
Linn., On Glycemia, Energy Expenditure and Appetite: A
Pilot Study in Non-Diabetic Overweight Men,” Journal of
Ethnopharmacology 126, no. 1 (2009): 127-33, https://doi.org/
10.1016/j.jep.2009.07.035.

[39] IU Rahman, RU Khan, KU Rahman, and M Bashir, “Lower
Hypoglycemic But Higher Antiatherogenic Effects of Bitter
Melon Than Glibenclamide in Type 2 Diabetic Patients,”
Nutrition journal 14 (2015): 13-7, https://doi.org/10.1186/
1475-2891-14-13.

[40] S Mohammadmoradi, DA Howatt, HS Lu, A Daugherty, and
SP Saha, “Bitter Melon (Momordica charantia L.) Supple-
mentation Has No Effect on Hypercholesterolemia and
Atherosclerosis in Mice,” Current developments in nutrition 4,
no. 10 (2020): nzaal48, https://doi.org/10.1093/cdn/nzaal48.

[41] C-H Tsai, EC-F Chen, H-S Tsay, and C-j Huang, “Wild Bitter
Gourd Improves Metabolic Syndrome: A Preliminary Dietary
Supplementation Trial,” Nutrition Journal 11 (2012): 4-9,
https://doi.org/10.1186/1475-2891-11-4.

[42] ] Bai, Y Zhu, and Y Dong, “Response of Gut Microbiota and
Inflammatory Status to Bitter Melon (Momordica Charantia
L.) In High Fat Diet Induced Obese Rats,” Journal of Eth-
nopharmacology 194 (2016): 717-26, https://doi.org/10.1016/
j.jep.2016.10.043.

[43] H-L Huang, Y-W Hong, Y-H Wong, et al., “Bitter Melon

(Momordica charantia L.) Inhibits Adipocyte Hypertrophy

and Down Regulates Lipogenic Gene Expression in Adipose

Tissue of Diet-Induced Obese Rats,” British Journal of Nu-

trition 99, no. 2 (2008): 230-9, https://doi.org/10.1017/

s0007114507793947.

G Farhat, S Drummond, and EA Al-Dujaili, “Polyphenols and

Their Role in Obesity Management: A Systematic Review Of

Randomized Clinical Trials,” Phytotherapy research 31, no. 7

(2017): 1005-18, https://doi.org/10.1002/ptr.5830.

M Akhlaghi, S Ghobadi, M Mohammad Hosseini, Z Gholami,

and F Mohammadian, “Flavanols are Potential Anti-Obesity

Agents, A Systematic Review and Meta- Analysis of Controlled

Clinical Trials,” Nutrition, Metabolism and Cardiovascular

Diseases 28, no. 7 (2018): 675-90, https://doi.org/10.1016/

j.numecd.2018.04.001.

A Nani, B Murtaza, A Sayed Khan, NA Khan, and A Hichami,

“Antioxidant and Anti-Inflammatory Potential of Poly-

phenols Contained in Mediterranean Diet in Obesity: Mo-

lecular Mechanisms,” Molecules (Basel, Switzerland) 26, no. 4

(2021): 985, https://doi.org/10.3390/molecules26040985.

T Ohishi, R Fukutomi, Y Shoji, S Goto, and M Isemura, “The

Beneficial Effects of Principal Polyphenols From Green Tea,

Coffee, Wine, and Curry on Obesity,” Molecules (Basel,

Switzerland) 26, no. 2 (2021): 453, https://doi.org/10.3390/

molecules26020453.

[48] M Fan, E-K Kim, Y-J Choi, Y Tang, and S-H Moon, “The role

of Momordica Charantia in Resisting Obesity,” International

Journal of Environmental Research and Public Health 16,

no. 18 (2019): 3251, https://doi.org/10.3390/ijerph16183251.

LL Chan, Q Chen, AG Go, EK Lam, and ET Li, “Reduced

Adiposity in Bitter Melon (Momordica Charantia)-Fed Rats

is Associated With Increased Lipid Oxidative Enzyme Ac-

tivities and Uncoupling Protein Expression,” The Journal of

(44

[45

(46

(47

[49

(50]

(51]

(52]

(53]

13

nutrition 135, no. 11 (2005): 2517-23, https://doi.org/10.1093/
jn/135.11.2517.

S. Cadenas, “Mitochondrial Uncoupling, Ros Generation and
Cardioprotection,” Biochimica et Biophysica Acta (BBA)-
Bioenergetics. 1859, no. 9 (2018): 940-50, https://doi.org/
10.1016/j.bbabio.2018.05.019.

Y Zhu, J Bai, X Qian, et al., “Effect of Superfine Grinding on
Physical Properties, Bioaccessibility, and Anti-Obesity Ac-
tivities of Bitter Melon Powders,” Journal of the Science of
Food and Agriculture 102, no. 11 (2022): 4473-83, https://
doi.org/10.1002/jsfa.11802.

J-] Wen, H Gao, J-L Hu, et al., “Polysaccharides From fer-
mented Momordica Charantia Ameliorate Obesity in High-
Fat Induced Obese Rats,” Food & function 10, no. 1 (2019):
448-57, https://doi.org/10.1039/c8f001609g.

O Kolawole and A Ayankunle, “Seasonal Variation in the
Anti-Diabetic and Hypolipidemic Effects of Momordica
Charantia Fruit Extract in Rats,” European Journal of me-
dicinal plants 2 (2012): 177-85, https://doi.org/10.9734/ejmp/
2012/998.


http://doi.org/10.1016/j.hermed.2021.100453
http://doi.org/10.1016/j.jep.2009.07.035
http://doi.org/10.1016/j.jep.2009.07.035
http://doi.org/10.1186/1475-2891-14-13
http://doi.org/10.1186/1475-2891-14-13
http://doi.org/10.1093/cdn/nzaa148
http://doi.org/10.1186/1475-2891-11-4
http://doi.org/10.1016/j.jep.2016.10.043
http://doi.org/10.1016/j.jep.2016.10.043
http://doi.org/10.1017/s0007114507793947
http://doi.org/10.1017/s0007114507793947
http://doi.org/10.1002/ptr.5830
http://doi.org/10.1016/j.numecd.2018.04.001
http://doi.org/10.1016/j.numecd.2018.04.001
http://doi.org/10.3390/molecules26040985
http://doi.org/10.3390/molecules26020453
http://doi.org/10.3390/molecules26020453
http://doi.org/10.3390/ijerph16183251
http://doi.org/10.1093/jn/135.11.2517
http://doi.org/10.1093/jn/135.11.2517
http://doi.org/10.1016/j.bbabio.2018.05.019
http://doi.org/10.1016/j.bbabio.2018.05.019
http://doi.org/10.1002/jsfa.11802
http://doi.org/10.1002/jsfa.11802
http://doi.org/10.1039/c8fo01609g
http://doi.org/10.9734/ejmp/2012/998
http://doi.org/10.9734/ejmp/2012/998

	The Effects of Bitter Melon (Mormordica charantia) on Weight Loss and Body Composition: A Systematic Review and Dose-Response Meta-Analysis of Randomized Controlled Trials
	1. Introduction
	2. Methods
	2.1. Search Strategy
	2.2. Eligibility Criteria
	2.3. Data Extraction
	2.4. Risk of Bias
	2.5. Statistical Analysis
	2.6. Certainty Assessment

	3. Results
	3.1. Study Selection
	3.2. Study Characteristics
	3.3. Quality Evaluation of Trials
	3.4. Effect of Bitter Melon Intervention on Weight
	3.5. Effect of Bitter Melon Intervention on BMI
	3.6. Effect of Bitter Melon Consumption on WC
	3.7. Effect of Bitter Melon Consumption on PBF
	3.8. Dose-Response Analysis
	3.9. Sensitivity Analysis
	3.10. Publication Bias
	3.11. Grading of Evidence

	4. Discussion
	5. Conclusion
	Data Availability Statement
	Conflicts of Interest
	Author Contributions
	Funding
	Supporting Information
	References




