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ABSTRACT

Bitter melon (Momordica charantia L.) is a plant that used as herbal medicine. It contains
bioactive components which have hypoglycemic activity, immunomodulators, cancer
chemoprevention, antiviral, antimicrobial, and inhibits oxidative stress and inflammation.
The purpose of this study was to assess the degree of liver damage by macroscopic and
microscopic examination. The sample consisted of 40 rats divided into 4 groups, Group 1,
control group, was only given aquadest and pellets. Group 2-4 were treated with ethanol
extract of bitter melon pulp 250 mg/kgbw, 500 mg/kgbw, and 1000 mg/kgbw during 28 days.
On the 29" day, the termination was carried out, aspartate and alanin aminotransferase
(AST/ALT) being measured, the liver being observed for the macroscopic and microscopic
morphology. Kruskal-Wallis test showed there was no significant difference in relative organ
weight (p = 0.177), liver macroscopy morphology (p = 0.207). Microscopic observation for liver
fibrosis using Metavir scoring system showed highest mean liver fibrosis score in dose 1000
mag/kgbw. Kruskal-Wallis test for microscopic changes showed significantly difference in male
rats (p = 0.001) and female rats (p = 0.002). Based on these study, we conclude that ethanol
extract of bitter melon pulp at a dose of 250 mg/kgbw, 500 mg/kgbw, and 1000 mg/kgbw affect
liver function significantly. But there's no subchronic toxicity effect on relative organ weight
and macroscopic changes in liver morphology. Otherwise there was subchronic toxicity effect
on changes in the microscopic structure of the liver characterized by the formation of fibrosis
in the liver portal triad of experimental animals.

Key words: Momordica charantia L., Subchronic toxicity, Liver function, Histopathological

changes.

INTRODUCTION

Indonesia as tropical country has million plants
that used as medicinal plants, both wild and
cultivated plants. The cost of conventional medical
treatment which is not cheap and the tendency to
change lifestyle back to nature are the reasons why
medicinal plants are sought after as alternative
medicine.! One of the most wanted medicinal
plants is bitter melon or bitter melon.

Bitter melon or Momordica charantia L. is a vine
plant. Bitter melon has been widely cultivated in
tropical and subtropical countries such as India,
Sri Lanka, Philippines, Japan, Australia, South
America, Malaysia, China, Thailand, Vietnam,
Laos, Myanmar, Cambodia, including Indonesia.?
Bitter melon is characterized by its bitter fruit taste,
even so the Indonesian people have long used this
plant as a daily food ingredient as well as alternative
medicine because it has nutritious ingredients that
are not found in other plants.?

All parts of the plant, starting from the leaves,
seeds, fruit, and roots of bitter melon have
pharmacological effects that can cure various
types of diseases. This can occur because bitter
melon contains bioactive components that have
hypoglycemic  activity, = immunomodulators,

cancer chemoprevention, antiviral, antimicrobial,
and inhibits oxidative stress and inflammation. The
bioactive components contained in bitter melon
include alkaloids, flavonoids, saponins, tannins,
terpenoids, phenolics, and sterols. These components
can have a good effect when given in appropriate
doses, but can cause irritating toxic effects on the
oral mucosa and digestive tract. Other compounds,
namely a-MMC and B-MMC, are also thought to
cause abortion and inhibit embryo growth.*

Another study conducted also proved that there was
a toxic effect on the liver characterized by an increase
in the levels of the SGOT and SGPT enzymes in
the subchronic administration of bitter melon pulp
ethanol extract to Wistar rats. This scientific evidence
shows that the use of bitter melon in certain doses
and for a long period of time has the risk of causing
toxic effects on various organs of the body. One of
the organs that is at risk of experiencing these toxic
effects is the liver.

Toxicity test is a test to detect the toxic effect of a
substance and to obtain data on doses that can cause
side effects. The subchronic toxicity test is performed
to detect toxic responses that have not been detected
in the acute toxicity test and to determine the toxic
effects that can occur at longer exposure times.
The principle of the subchronic oral toxicity test is
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to detect the toxic effects that appear after repeated oral doses in test
animals for a portion of the animal's lifespan, but not more than 10%
of the entire age of the animal, i.e. for 28 or 90 days. This subchronic
toxicity test can provide informative data regarding the long-term
treatment of bitter melon. This toxicity test would be better if it could
be continued to the chronic stage even in human clinical trials.®

One of the organs most susceptible to subchronic toxicity by bitter
melon extract is the liver. The liver is the main target organ that has
a function for metabolic processes and detoxification of foreign
substances (xenobiotic) that enter the body, one of which is drugs.””
Most drugs that are administered orally are metabolized in the liver,
which is the site of first-pass elimination or first-pass metabolism.®
Certain drugs given in high doses or over a long period of time can
cause Drug Induced Liver Injury (DILI), thereby increasing the risk of
liver dysfunction. DILI is characterized by elevated Aspartate Amino
Transferase (AST) and Alanine Amino Transferase (ALT) and may
present in different histopathological manifestations of hepatocellular
disease with reversible and irreversible histopathological features.>*
The liver toxic response can also be observed by histopathological
examination to assess liver damage.

MATERIAL AND METHODS

Plant material

Fresh Bitter melon or Momordica charantia L. was collected from
Cipatat, West Java, Indonesia. It was harvested at 2 months old, and
was identified and characterized in Sekolah Ilmu dan Teknologi Hayati,
Institut Teknologi Bandung, Indonesia.

Bitter melon extract preparation

The pulp of the bitter melon washed and drained. The clean bitter melon
pulp were sliced, then dehydrated in a dehydrator oven for 12 hrs before
milled by a machine to get the powder of bitter melon pulp. The powder
of bitter melon pulp maserated with 96% ethanol until submerged.
The vessel were tightly closed and protected from light for 1 day while
repeatedly stirring. The maserate is placed in a porcelain dish, while
additional ethanol were added to the remaining filtrat. Maceration is
carried out 3 times. The filtrate being evaporated in a water bath until a
thick extract is obtained.

Experimental animal

Normal both male and female Wistar rats were used for sub chronic
toxicity study. The animals were 6-8 weeks old, weighting 150-200 g
and were stabilized for seven days prior to the experiments. They were
acclimatized at room temperature, with 12 hlight and 12 h dark cycle, as
well as free access to a standard pellet diet and water ad libitum. During
acclimatization, the rats were randomized into experimental and
control groups. All experimental procedures were in compliance with
the Guide for the Care and Use of Laboratory Animals and approved by
the local animal care committee, The Health Research Ethic Committee
of Faculty of Medicine Universitas Padjajaran Bandung with ethical
approval no 03/UN6.KEP/EC/2020.

Sub chronic toxicity study

Sub chronic toxicity study was performed according to the Organization
of Economic Co-operation and Development (OECD) guideline." The
animals were randomly divided as follows, Group 1 (control) and Group
2 treated with ethanol extract of bitter melon (250 mg/kgbw), Group 3
(500 mg/kgbw) and Group 4 (1000 mg/kgbw) respectively. Each group
contained 5 animals/sex/group. The test preparation was given orally
every day with a single dose.® At the end of the 28-day treatment period,
all animal necropsied. All animals were fasted overnight prior to
necropsy and euthanized by carbon dioxide inhalation. Relative organ
weights, AST, ALT, histopathological changes were determined.
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Relative organ weight

The liver were taken and weighed. The relative organ weight was
calculated as follows:

Relative organ weight = (organ weight (g)/body weight of the animal on
sacrifice day (g)) x 100

Biochemical analysis

Blood samples were collected from a cardiac puncture in a non-
heparinized tube, and then centrifuged at 10,000 rpm for 5 min. A serum
was separated and analyzed for biochemical parameters on a Photometer
5010 V5+ based on an enzymatic colorimetric test, including aspartate
aminotransferase (AST) and alanine aminotransferase (ALT), were
determined by the kinetic method for the determination of AST and
ALT activities according to the recommendation of the expert panel of
the International Federation of Clinical Chemistry (IFCC).!>"

Macroscopic study

The liver were being observed to examined macroscopical changes
before start the histopathological preparations. Macroscopic
assessment of the liver was observed based on Robbins and Cotran's
book pathologic basis of disease (Table 1).

Histopathology study

The first step of embedding (planting) is that the liver organ which has
been immersed in formalin solution is removed and immersed in 70%
ethanol for 24 h, then transferred again and soaked in 80% ethanol for
two hours; ethanol 90% for 20 minutes; 95% ethanol for 20 minutes, and
then absolute ethanol for 20 minutes. Each step is repeated three times.
The next treatment was immersion of the pancreas in a solution of xylol
one and two for 20 minutes respectively and xylol three for 30 minutes
at temperature 60-63°C. Next, the liver is dipped in liquid paraffin and
poured into a container. After a while the paraffin will harden and the
pancreas is inserted into the paraffin block. Paraffin blocks are glued
using a block holder and arranged parallel to the microtomic knife. The
liver was cut to a thickness of 5 um. The slices were cleaned with a brush
and smeared with distilled water at room temperature, so that the tissue
slices do not fold. The tissue slices are again brushed in warm distilled
water at a temperature of 38-40°C to improve the folds that arise. Slices
are stretched so that they are not folded back. The selected pieces are
dried and placed on a plate at a temperature of 38-40°C for 24 h.

The preparations were then colored with Hematoxylin-Eosin staining.
Dehydration was done again using 70-96% alcohol. Cover the glass
object using a glass deck using a balm (mounting). Tissue observation
was then carried out microscopically from the preparations that had
been made and the microscopic changes in the liver were recorded
during the examination.

Microscopic examination of the liver was carried out by observing
each preparation from the treatment and control groups under a
light microscope. Histopathological examination was performed to
determine the degree of liver fibrosis (staging) in chronic liver disease
using the Metavir scoring system.

Table 1: Scores for the assessment of macroscopic morphology of the
liver.*

Area Score
Normal 0
Abnormal <25% 1
Abnormal 26% - 50% 2
Abnormal 51% - 75% 3
Abnormal 76% - 100% 4
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Statistical analysis

Data were expressed as mean + standard deviation (SD) and analyzed
statistically by Kruskal Wallis, continued with Mann Whitney test when
data showed significant different (p < 0.05) in Kruskal Wallis.

RESULT

Biochemical analysis

Based on Table 3, it can be seen that the levels of the AST and ALT
enzymes in male rats at dose 250 mg/kgbw, 500 mg/kgbw and 1000 mg/
kgbw showed increased activity if compared to the control group, with
the greatest increase in the group of male rats that treated with bitter
melon extract 1000 mg/kgbw.

AST and ALT level in group which treated with bitter melon extract 250
mg/kgbw, 500 mg/kgbw and 1000 mg/kgbw showed significant increase
compared to control group (p = 0.000). The greatest increase in the
average levels of AST and ALT level was greatest in the group treated
with bitter melon extract 1000 mg/kgbw. Each group showed different
AST/ALT level, except between group 3 and 4.

The increase in AST and ALT in the treated rat suggests a toxic effect
indicated by the increase in the results of hepatic enzyme tests that
might caused by damage to the hepatic cells so that these enzymes will
leave the cells and enter the blood circulation. This increase implies that
the higher the dose given the higher the results of SGOT and SGPT
examination which indicate toxic.

Macroscopic examination

Macroscopic examination in research is needed to determine
abnormalities that can occur structurally. Macroscopic examination
was observed by assessing the outer surface of the liver. The normal
liver has a flat and smooth surface, while the abnormal liver has cysts,
connective tissue, lumps, or abscesses.

Table. 6 showed the relative organ weights of the male and female rats
after 28 days of administration of bitter melon extract. The relative
organ weight of each organ evaluated and calculated at necropsy in
the treatment groups did not showed a significant difference (p > 0.05)
compared to the control.

The normality test using the Shapiro-Wilk Test showed an abnormal
distribution (p <0.05). Therefore, statistical analysis was continued
with the non-parametric Kruskal-Wallis test with significancy 0.207
(p > 0.05). Based on these results, the macroscopic examination of
the ethanol extract of bitter melon pulp was not associated with liver
toxicity in rats.

Cysts found in rats can be seen in Figure 1. Liver cysts in rats are often
found in various experiments. The cause of cysts in rats was mostly due
to tapeworm Cysts found in mice can be seen in Figure 1. Liver cysts in
mice are often found in various experiments. The cause of cysts in rat

Table 2: Metavir Scoring System."”

was mostly due to tapeworm egg contamination in bedding powder.
Based on another study that observed the incidence of cysticercosis,
it was stated that 8 out of 24 rat infected with Cysticercus in the liver
of the rat that looked healthy and did not develop pathological clinical
symptoms so that the incidence of cysts found in this study might not
related to bitter melon extract.'®"’

The macroscopic structure that may arise in this study is the presence
of liver organ scarring due to subchronic exposure, but on macroscopic
observation, liver scar tissue was not found in both the control and
treatment groups. Scar tissue can occur due to liver damage followed by
a tissue repair process. Scar tissue is not visible if the fibrosis process in
rats has not yet appeared massively on the entire liver surface. Another
possibility that can occur is that the fibrosis that occurs is in the inner
liver tissue so that the external examination cannot be found. The liver
of rats with severe degree of fibrosis and diffuse may find nodules in
cirrhosis of the liver.'¢!

Histopathological changes

Figures 2 and 3 show the histopathology profile of male and female
rats after 28 days of the administration of bitter melon extract. Light
microscopic examination of the section of liver those treated with Bitter
melon extract 250 mg/kgbw, 500 mg/kgbw and 1000 mg/kgbw.

Histopathological examination of the liver was performed after
macroscopic morphological examination of the liver. Hepatic
preparations were made into histopathological preparations and
examined microscopically. Microscopic examination is performed
to determine the degree of liver damage by observing the degree
of fibrosis in the liver chronically inflamed by bitter melon extract.
The histopathological changes were scored based on Metavir fibrosis
scoring by observing the presence of portal triad fibrosis at 100x and
400x magnifications.

The results of microscopic examination of 100x and 400x magnification
in male and female control groups did not show fibrosis, while in the
treatment group it was found that liver fibrosis was getting worse with
increasing dose. The mean observations of the male group that treated
with bitter melon extract 250 mg/kgbw showed fibrosis without septa
around the portal triad and the female bitter melon extract 250 mg/
kgbw group showed fibrosis with a little septa around the portal triad.

Histopathologic changes in both male and female rats treated with
bitter melon extract 500 mg/kgbw showed fibrosis with a little septa
around the portal triad. The histopathological changes in the male rats
treated with bitter melon extract 1000 mg/kgbw showed fibrosis with
many septa around the portal triad and the female rats treated with
bitter melon extract 1000 mg/kgbw showed fibrosis with a few septa
around the portal triad.

Due to the data distribution was not normal, so the statistical analysis
was continued with the non-parametric Kruskal-Wallis test with
significancy 0.001 in male rats (p>0.05), and 0.002 (p>0.005) in female

Score Criteria
FO Portal inflammation
F1 Portal fibrosis without septa
F2 Portal fibrosis and few septa
F3 Numerous septa without cirrhosis
F4 Cirrhosis
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Table 3: AST and ALT level in male rat group.

AST ALT
Group Mean + SD Mean + SD
Control 21.20+ 5.03 57.24 + 13.88
Bitter melon extract 250 mg/kgbw 48.47 + 35.99 201.65 +123.07

Bitter melon extract 500 mg/kgbw
Bitter melon extract 1000 mg/kgbw

Table 4: AST and ALT level.

108.34 + 65.87
246.46 + 322.51

287.93 £ 63.60
364.48 +279.79

AST ALT
Group
Mean + SD Mean + SD
Control 2401+ 6.04 71.60 £+ 6.77
Bitter melon extract 250 mg/kgbw 46.03 + 34.30 155.08 + 63.23
Bitter melon extract 500 mg/kgbw 56.25 + 17.52 245.54 +150.32
Bitter melon extract 1000 mg/kgbw 72.34 + 16.49 376.36 +191.17

Table 5: AST and ALT in Mann Whitney test.

Group &
1 2 3 4
1 0.011* 0.000* 0.000*
2 0.011* 0.043* 0.009*
AST
3 0.000* 0.043* 0.315
4 0.000* 0.009* 0.315*
1 0.000* 0.000* 0.000*
2 0.000* 0.029* 0.028*
ALT
3 0.000* 0.029* 0.315
4 0.000* 0.028* 0.315

Values are expressed as the mean + SD; * significantly different from the control group (p < 0.05) with

Mann Whitney test

Table 6: Relative organ weight (ROW).

Grol Se ROW (g)
u X
i Mean + SD i
Male 2.57 £0.55
Control
Female 3.18 £0.37
) Male 3.32+£0.80
Bitter melon extract 250 mg/kgbw
Female 3.72+0.64
0.177
. Male 3.08 +0.82
Bitter melon extract 500 mg/kgbw
Female 2.89 +0.56
) Male 3.07 +0.34
Bitter melon extract 1000 mg/kgbw
Female 3.57 +1.44

Values are expressed as the mean + SD, analized with Kruskal Wallis test
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Figure 1: Macroscopic description of rat liver morphology. Notes: (a) Cyst in male control
group; (b) Cysts in female rat group 1.
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Table 7: Observations of the macroscopic morphological description of the liver.

Group Rats Score Notes Group Rats Score Notes
1 1 1 cyst )(0,5 1 0 )
Male G Male
1 ) 1 1 cyst (0,5 3 ) 0 )
cm)
3 0 - 3 0 -
4 0 - 4 0 -
5 0 - 5 0 -
1 0 - 1 0 -
Female 2 0 B Female 2 0 _
3 1 1 cyst (0,5 3 0 )
cm)
4 0 - 4 0 -
5 0 - 5 0 -
Male L v B Male L E B
2 0 - 2 0 -
2 3 0 - 4 3 0 -
4 0 - 4 0 -
5 0 - 5 0 -
1 0 - 1 1 cyst (0,5 cm)
2 0 - Female 2 0 -
Female 1 cyst (0,5
3 1 YR G 3 0 -
cm)
A ) 1 cyst (0,5 f . i
cm)
e . 2 cyst (0,5 = . i
cm)

Notes:
Normal: 0; Abnormal <25%: 1; Abnormal 26%-50%: 2; Abnormal 51%-75%: 3; Abnormal 76%-100%: 4; Group 1: Control, not given any treatment
except water and pellets; Group 2: bittermelon extract 250 mg/kgbw; Group 3: 500 mg/kgbw; Group 4 1000 mg/kgbw, respectively.

Table 8: Histopathologic results with Metavir fibrosis score.

Group Rats Score (F) Mean Group Rats Sc“c:))r € Mean
1 0 1 2
2 0 2 2
Male 3 0 0 Male 3 2 2

4 0 4 2
1 5 0 3 5 2
1 0 1 2
2 0 2 2

Female 3 0 0 Female 3 2 2.2
4 0 4 2
5 0 5 3
1 0 1 3
2 0 2 3

Male 3 1 0.8 Male 3 3 2.8
4 1 4 2
5 5 2 n 5 3
1 1 1 2
2 2 2 2

Female 3 2 1.8 Female 3 2 2.2
4 2 4 2
5 2 5 3

Notes:

*: Score (F) 0: Portal inflammation; 1: Portal fibrosis without septa; 2: Portal fibrosis with slight septa; 3: There are many
septa without cirrhosis; 4: Cirrhosis. Group 1: Control, not given any treatment except water and pellets; Group 2: bitter
melon extract 250 mg/kgbw, Group 3: 500 mg/kgbw, Group 4: 1000 mg/kgbw.
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Table 9: Post Hoc Mann-Whitney results for Metavir fibrosis score.

p
Grou Mean
¥ Group 1 Group 2 Group 3 Group 4
1 0.0 0.053 0.003* 0.004*
2 0.8 0.053 0.018* 0.009*
Male
3 2.0 0.003* 0.018* 0.014*
4 2.8 0.004* 0.009* 0.014*
1 0.0 0.004* 0.004* 0.004*
2 1.8 0.004* 0.180 0.180
Female
3 2.2 0.004* 0.180 1.000
4 2.2 0.004* 0.180 1.000
Notes:

*: p < 0.05 (there is a significant difference)

Group 1: Control, not given any treatment except water and pellets; Group 2: bitter melon extract 250 mg/kgbw, Group

3: 500 mg/kgbw, Group 4: 1000 mg/kgbw, respectively

Figure 2: Histopathological examination (HE, 400x) of liver’s male rats in a subchronic
oral toxicity study. Black arrow: normal portal triad, blue arrow: portal triad fibrosis, green
arrow: septa fibrosis. (a) Control group; (b) bitter melon extract 250 mg/kgbw, (c) 500 mg/

kgbw; (d) 1000 mg/kgbw, respectively.

rats. Then data analysis was continued with the Post Hoc Mann-
Whitney test to determine the significant difference in each group.

Based on the results of the analysis, it can be concluded that there is
a significant difference between the control group and the treatment
group, both male and female rats. This is due to the consumption of
bitter melon extract 250 mg/kgbw, 500 mg/kgbw, and 1000 mg/kgbw
treated for 28 days.

DISCUSSION

Liver was an organ that have an important role in the metabolism
process of the ethanol extract of bitter melon, so the extract given will
enter the enterohepatic cycle and the detoxification process in the liver.
This process was related to an enzyme in the liver, namely cytochrome
P450. This enzyme could metabolize foreign substances in the body so
the toxicity of these substances will decrease. This metabolism process
also made it easier to dissolve in water and easy to remove from the
body.

Pharmacognosy Journal, Vol 13, Issue 4, July-Aug, 2021

Research that conducted the subchronic toxicity test by Desmukh (2016)
showed normal liver morphology in the treatment group. Another
study that provided a therapeutic dose of concentrated bitter melon
infusion by Arif (2016) also did not find macroscopic abnormalities of
the liver.'®'” There is no evidence that bitter melon can cause toxicity in
macroscopic liver morphology, but hepatotoxins in bitter melon might
cause damage at the cellular level.>"”

Previous research conducted by Saeed (2016) showed different results.
Research conducted by Saeed (2016) did not show any significant
differences between the control and treatment groups given a single
dose of bitter melon ethanol extract at a dose of 100 mg/kgbw, 500
mg/kgbw, 1000 mg/kgbw, 2000 mg/kgbw, 4000 mg/kgbw, and 500 mg/
kgbw/day for 7 days on histopathological examination and hepatic
enzymes. This is related to the administration of low doses and a short
time so that it has not caused a toxic effect on the microscopic image
of the liver.!*?
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Giving certain doses of bitter melon can have a good effect on the
liver. Bitter melon contains polysaccharides that can inhibit oxidative
stress so that low doses can be hepatoprotective.**’* Another study
conducted by Abdillah (2020) showed that giving the ethanol extract
of bitter melon fruit for 28 days at a dose of 40 mg/kgbw, 80 mg/kgbw,
and 320 mg/kgbw did not show a significant increase in liver enzymes
and changes in the histological structure of the liver, but there has been
an inflammatory process characterized by infiltration of inflammatory
cells accompanied by sinusoid dilatation.?

Liver damage only occurs in high doses and over a long period of
time, beginning with an acute inflammatory response that progresses
to chronic inflammation. The toxicity test conducted by Taek (2020)
by administering bitter melon infusoria at a dose of 1250 mg/kgbw
and 2500 mg/kgbw for 48 days showed inflammatory cell infiltration
and hepatocyte damage in the acute phase in the form of hydropic
degeneration, fatty degeneration, and necrosis.*>* The different types
of drug preparations can be one of the causes of the different degrees of
damage that occurs. The condition of the research tools and materials
as well as the observer's ability to assess histopathological preparations
were also factors that influenced the results of the study.**

Bitter melon extract that is consumed will enter the digestive tract and
be absorbed by the small intestine to be carried to the liver through the
portal vein of the hepatica.””

Bitter melon extract enters the liver as xenobiotics and is metabolized
through phase I and phase II reactions. The phase I reaction (non-
synthetic reaction) consists of oxidation, reduction, and hydrolysis,
which will be followed by a phase II reaction (synthetic reaction)
which involves conjugation with endogenous substances so that the
metabolites that have gone through phase II produce a more polar form
and are easily excreted in form of urine and bile. The enzyme that plays
an important role in phase I is cytochrome P450. Medicines can inhibit
the action of the cytochrome P450 enzyme. The oxidation process that
is not optimal in stage I will cause an imbalance of metabolism in phase
I1, resulting in the accumulation of drug metabolites which can cause
liver tissue damage.?®*

Damage in the early stages will cause acute phase inflammation, but if
the acute phase inflammatory process fails to eliminate drugs such as
Bitter melon extract by subchronic administration, the inflammatory
process will continue. The injured cells will secrete ROS, TNE IL-
1, and lymphotoxin which will activate stellate cells to produce
myofibroblasts. Activation of these stellate cells will secrete cytokines
which will stimulate the activation of other stelate cells, resulting in
liver fibrosis.**!

Fibrosis that occurs is influenced by the dose of Bitter melon extract
given to rats. The higher the dose given, the more severe and progressive
the liver fibrosis will occur. The fibrosis process that occurs progressively
as in the treatment group 3 males and females can lead to the formation
of bridging fibrosis, namely the formation of fibrosis across the portal
triad or between the portal triad and the central vein, but the hepatic
architecture still tends to be intact and reversible. Bridging fibrosis
that has formed completely around the hepatocytes will form nodules
(cirrhosis) which are irreversible and damage the hepatic architecture.
Cirrhosis of the liver is a risk of developing liver cancer.'$**!

CONCLUSIONS

Based on the results of research that has been carried out, the ethanol
extract of bitter melon pulp at a dose of 250 mg/kgbw, 500 mg/kgbw, and
1000 mg/kgbw affect liver function significantly. But it does not have
a subchronic toxicity effect on relative organ weight and macroscopic
changes in liver morphology. Otherwise, there was subchronic toxicity
effect on changes in the microscopic structure of the liver characterized
by the formation of fibrosis in the liver portal triad of experimental
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animals.

Further research needs to be carried out histopathological examination
for histopathological observation by assessing the degree of hepatocyte
cell damage and continuing the advanced toxicity test, namely the
chronic toxicity test.
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