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ABSTRACT

Objective: This study examined the supplementation of the capsule with a combination of Momordica Charantia Fruit (MCF) and Moringa Oleifera
Leaves (MOL) extract on the biomarkers of liver and renal function in limited healthy volunteers.

Methods: This study used a nonrandom test. 78 healthy volunteers were given 2 x 1000 g of the capsules of MCF and MOL extract. This intervention
was conducted for 30 d. The levels of GOT/AST, GPT/ALT, alkaline phosphatase, gamma glutamyl transpeptidase, urea, and creatinine were
measured at baseline and at the end of treatment. Data were analyzed using paired t-test and Wilcoxon sign test with a significant limit of P < 0.05.

Results: This study showed a significant decrease in GOT/AST (P = 0.001), GPT/ALT (P = 0.001), Alkaline phosphatase (P = 0.007), gamma glutamy!
transpeptidase (P = 0.002), urea (P = 0.009) and creatinine (P = 0.002).

Conclusion: These findings indicated that supplementation of the capsule with a combination of MCF and MOL extract had a positive impact on
liver and renal function biomarkers in limited healthy volunteers. This study contributes towards the extension of understanding the potential

health benefits of supplementation of the capsule with the combination of MCF and MOL extract.
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INTRODUCTION

Momordica charantia is a popular vegetable in many countries for
possessing nutritional and medicinal benefits [1]. In addition, MCF is
able to improve the life quality and protect against various diseases
[2]. Belonging to Cucurbitaceae family, MCF is widely used as a
medicinal food for the treatment of diabetes and hyperlipidemia in
many countries in Asia, South America, East Africa and America [3-
5]. In the last five decades, many active ingredients have been
identified in the seeds, fruits and entire Momordica charantia plant,
which can be classified into proteins, carbohydrates, lipids,
triterpenes, saponins, alkaloids, steroids and flavonoids [6]. The
main components of MCF that provide hypoglycemic effects include
peptide insulin, alkaloids and charantin. Also, triterpenoids have
hypoglycemic activity [7]. Various studies have reported that MCF
has a number of beneficial effects on several chronic diseases such
as cancer, cardiovascular disease, and metabolic disorders [1].

In most countries, MCF is well known as a food ingredient; however, it
also has several side effects (e. g. hemolytic anemia, stomach ache,
headache, abortion, and antifertility) [8]. The daily administration of
MCF within 2 w does not cause hepatotoxicity or nephrotoxicity. In
addition, the continuous administration of MCF in Diabetes Mellitus
(DM) can result in a significant reduction in GOT/AST and GPT/ALT,
markers of liver function, compared to diabetic controls. Additionally,
there will be a significant reduction in calcium and potassium levels as
an indication of the recovery of parts of renal function. The levels of
other renal function parameters also decrease. These data indicated
that MCF medical treatment overall does not cause further decline in
renal function [9, 10]. Previous studies also showed that a repeated
treatment with MCF did not cause systemic toxicity [10-13]. Moringa
oleifera, as part of the Moringaceae family, is known as the "Miracle
Tree", which is mostly found throughout the world [14] and has been
used globally for centuries since it contains nutrients and improves
health [15]. The content of Moringa Oleifera Leaves (MOL) includes
saponins, tannins, flavonoids, glycosides, terpenoids, beta-carotene,
vitamin C, vitamin E, and polyphenols [16], all of which show

medicinal properties, and are protective on the Kidneys, liver, neurons,
antioxidant, anti-inflammatory, anti-carcinogenic, antimicrobial, and
increases immunity [16-18].

Moringa oleifera is able to prevent DM complications [20] as it has
antidiabetic effects [21], improving the healing of diabetic ulcers
[22-24]. This plant also has antimicrobial, anti-inflammatory, anti-
cancer and anti-diabetic activity [25, 26]. Moringa oleifera exhibits
protective effects on the kidney against heavy metal toxicity through
the regulation of renal function and prevention of oxidative damage
and inflammatory reactions. It also prevents or treats various
chronic diseases, such as tilmicosin-induced nephrotoxicity [27],
toxicity to the rat heart [28], and reproductive toxicity [29]. Moringa
oleifera has low toxicity and is safe to be consumed by human even
at high doses [26-28].

To the best of our knowledge, the supplementation of capsule with a
combination of Momordica Charantia Fruit (MCF) and MOL extract
has prolonged safety. This study examined the supplementation of
capsule with a combination of MCF and MOL extract on the
biomarkers of liver and renal function in limited healthy volunteers.
This study is to provide a scientific perspective on the safety of the
supplementation of the capsule with a combination of MCF and MOL
extract as an evaluation of new foods.

MATERIALS AND METHODS
Making a combination of MCF and MOL extract

Making MCF extract was carried out using 300 g of dry bitter melon
fruit powder that has been macerated with 2250 ml of 70% ethanol
filter fluid. It was then left for 5 y, stirred occasionally, and then
filtered using flannel cloth (filtrate 1). The dregs were extracted
using 70% ethanol as much as 750 ml and then filtered using flannel
cloth (filtrate 2). The results of filtrate 1 and filtrate 2 were then
mixed and added with 70% ethanol through the dregs to cover the
volume deficiency. The filtrate was evaporated using a vacuum
rotary evaporator at a temperature of 60 °C for approximately 5 h.
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Making MOL extract. Fresh green Moringa leaves were selected and
picked. The leaves were then aerated for 24 h at a room
temperature. It was then followed by drying in a cabinet dryer at a
temperature of 50 °C for 5-6 h. The dried sample was blended until
being smooth simplicia). 400 g of simplicia powder was soaked in
96% ethanol (ratio 1:5) for 2 x 24 h and stirred occasionally. The
maceration yields were filtered to obtain filtrate 1. Subsequently,
remaceration was carried out for 2 x 24 h and then filtered to obtain
filtrate 2. Filtrate 1 and filtrate 2 were then mixed and concentrated
using a Rotary Evaporator at a temperature of 40-60 °C.

Subsequently, the bitter melon extract and Moringa leaves were
mixed into a mortar and 70% ethanol was added, stirred until being
homogeneous. Following this, 20% dextrin were added, mixed
evenly and poured into a container lined with aluminum foil before
going to the drying process at a temperature of 40 °C until being dry.
It was continued by crushing and sifting the mixture by means of a
sieve to make powder.

Design of study

The Study conducted a non-random trial to evaluate the safety of
liver and renal function after obtaining 2x1000 g of capsules of a
combination of MCF and MOL extract.

Participants

Seventy-eight healthy volunteers participated in this study. The
participants in this trial were the healthy volunteers aged 19-53 y.
They were recruited through local advertisements. Those with
allergies impaired liver and kidney function were excluded from this
study. This study protocol has received approval from the Health
Research Ethics Committee Dr. Moewardi General Hospital /School
of Medicine Sebelas Maret University of Surakarta, Indonesia by
letter number 1.544 /VIII/HREC/2023.

Biochemical assays

A colorimetric spectrophotometer was used to measure the levels of
GOT/AST, GPT/ALT serum, alkaline phosphatase, and gamma
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glutamyl transpeptidase, urea, and creatinine. Fresh reagents were
prepared and procedures were carried out using a standard
operating procedure (SOP). Each sample was analyzed in duplicate.

Statistical analysis

Data from 78 healthy volunteers were depicted as mean*SD. The
data were analyzed using Paired Samples Test and Wilcoxon Signed
Ranks Test. Here, it was declared significant if P<0.05.

RESULTS AND DISCUSSION

In this study, initially 80 healthy volunteers participated. Then, 2
participants were excluded from the analysis since they did not take
the posttest. On average, 78 participants were aged 23.63+9.11 y
and have completed the study. In terms of sex, there were 33 men
(42.3%), and 45 women (57.7%). As shown in table 1, the average
body weight was 58.44+11.67 kg, BMI was 22.28+3.38 kg/m2),
heart rate was 91.53+13.09 beats/minute, systolic blood pressure
was 120.43+#18.29 mmHg, and diastolic blood pressure was
82.60+8.44 mmHg. Biochemical test results as presented in table 2
showed significant changes in the markers of liver and kidney
function. Regarding liver function biomarkers, this study showed a
decrease in the levels of GOT/AST serum with an average difference
of 5.28 U/I and was significant (P < 0.001), levels of GPT/ALT serum
was in an average difference of 7.36 U/l and significant (P < 0.001),
level of Alkaline phosphatase serum showed a mean difference of
12.12 U/1 and significant (P < 0.007), level of Gamma glutamyl
transpeptidase serum was in the mean difference of 6.89 U/l and
significant (P < 0.002) at the end of the study. This decrease showed
that the capsule of the combination of MCF and MOL extract was not
toxic to the liver.

Renal function biomarkers showed a decrease in urea levels with a
mean difference of 2.68 mg/dl and was significant (P < 0.009),
creatinine with a mean difference of 0.12 mg/dl and significant (P <
0.002) at the end of the study. This decrease showed that the
capsule of the combination of MCF and MOL extract was not toxic to
the kidneys.

Table 1: Baseline of subject characteristics (mean+SD)

Variable Total (%) Mean+SD
Age (Year) 23.6349.11
Sex

Male 33 (42.3%)

Female 45 (57.7%)

Weight (kg) 58.44+11.67
BMI (kg/m?) 22.28+3.38
Heart Rate (beats/minute) 91.53+13.09

Blood Pressure
Systolic (mmHg)
Diastolic (mmHg)

120.43+18,29
82.60+8.44

Data are presented in the numerical form (proportion of n (%) or mean+deviation standards (SD)

Table 2: Data of Biochemical Test before and after intervention of combination of MCF and MOL for 30 d

Variable Baseline mean+SD Posttest mean+SD P-value
GOT/AST (U/1) 24.83+8.52 19.55+9.68 0.001*
GPT/ALT (U/]) 23.18+16.20 15.82+13.74 0.001*
Alkaline phosphatase (U/1) 74.58+29.99 62.46+31.13 0.007*
Gamma-glutamyl transpeptidase (U/I) 26.11+17.04 19.22+13.56 0,002*
Ureum (mg/dl) 21.01+6.73 18.33+£7.26 0.009**
Kreatinin (mg/dl) 0.84+0.25 0.72+0.29 0.002**

*Significant difference between means at p < 0.05 by using paired sample t-test. **Significant difference between means at p < 0.05 by using the

Wilcoxon sign test.

DISCUSSION

The current study aims to examine whether the supplementation of
the capsule with a combination of MCF and MOL extract has a
positive or negative impact on liver and renal function biomarkers in

healthy volunteers. Statistically, this study showed a significant and
positive effect of the supplementation of the capsule with a
combination of MCF and MOL extract on liver function biomarkers.
The biomarkers of liver function, which included the level of
GOT/AST, GPT/ALT, alkaline phosphatase, and gamma-glutamyl
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transpeptidase, showed changes occurred within normal limits and
clinically unimportant. The levels of GOT/AST serum decreased by -
5.28 U/l, GPT/ALT decreased by - 7.36 U/], alkaline phosphatase
decreased by - 12.12 U/l, and Gamma-glutamyl transpeptidase
serum decreased by - 6.89 U/I. Similar findings were reported in a
study on MCF by Deshmukh (2016) and Sagor et al., (2015) [10, 29].
Similarly, Chung et al, in 2022 concluded that MC is safe for long-
term consumption. Another study related to MOL found that MOL
can improve the levels of GOT/AST, GPT/ALT [30], and alkaline
phosphatase (ALP) [34]. Asgari-Kafrani et al,, (2020) concluded that
MOL has hepatoprotective and antioxidant activity [35].

Quercetin, gallic acid, and caffeic acid are a few of the antioxidants
found in moringa that are crucial in preventing oxidative stress and
lowering hepatic inflammation [27]. In animal liver tests, these
antioxidants have been demonstrated to have hepatoprotective
benefits by averting early liver injury and restoring antioxidant
levels [16]. Additionally, it is well known that the antioxidant
components in moringa scavenge free radicals, reducing fat buildup
in the liver and maintaining a balanced lipid profile [36]. Higher
doses of moringa extract have greater hepatoprotective effects,
indicating that this antioxidant activity is dose-dependent. Overall,
Moringa oleifera's hepatoprotective and antioxidant activity in non-
alcoholic fatty liver disease (NAFLD) is associated with its capacity
to eliminate oxidative stress, scavenge free radicals, avoid lipid
buildup in the liver, and enhance liver function markers, all of which
ultimately guard against steatosis and liver damage [37, 38].

The findings of this study showed that the supplementation of capsule
with a combination of MCF and MOL extract had a significant positive
impact on kidney function biomarkers. Urea significantly decreased by -
2.68 mg/dl and creatinine levels significantly decreased from 0.84+0.25
to 0.72+0.29 mg/dl. These findings are in line with the results of a
research published by Deshmukh [33]. Likewise, Offor et al, in 2018
reported that MCF extract at low and high doses significantly prevented
the development of nephrotoxicity by reducing the markers of kidney
injury such as BUN and creatinine [39, 40]. Studies related to MOL found
that MOL was able to protect against kidney injury [27, 41]. Likewise,
Hussein et al, (2024) reported that MOL extract could protect against
nephrotoxicity. MCF and MOL have both been studied separately for
their potential health benefits, including their impact on kidney function
[39, 40]. Research conducted by Bortolotti et al, (2019) has shown that
bitter melon extract can have a protective effect on the kidneys by
protecting against oxidative damage and inflammation [1]. In addition,
research by Oguntibeju et al, (2020) also shows Moringa leaves have
been associated with anti-inflammatory, antioxidant, and Kkidney
protection properties [44].

Although this study contributes to the development of knowledge
that the supplementation of capsule with a combination of MCF and
MOL extract has a positive impact on liver and renal function
biomarkers in healthy volunteers, there are still a number of several
limitations that must be concerned. The small size of sample of the
study and study design may limit the generalizability of the results.
Also, the short time period of this study may result in a less
comprehensive understanding of the long-term implications of
supplementation of the capsule with the combination of MCF and
MOL extract on health. Future studies should have better study
designs, larger and more diverse populations, as well as longer time
duration to validate and deepen these findings.

CONCLUSION

This study evaluated the supplementation of capsule with a
combination of MCF and MOL extract on liver and renal function
biomarkers in healthy volunteers. Such supplementation was found
to be capable of reducing AST, ALT, alkaline phosphatase, gamma-
glutamyl transpeptidase, urea and creatinine. Then, it can be
concluded that such supplementation was not hepatotoxic and
nephrotoxic. The capsule with the combination of MCF and MOL
extract is safe to be consumed.
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