DOI: https://doi.org/10.33533/jpm.v18i1.7713 -

Jurnal Profesi Medika : Jurnal Kedokteran dan Kesehatan j
Vol 18 No 1 (2024) ISSN 0216-3438 (print); ISSN 2621-1122 (online) JMm

ARTICLE

POTENTIAL OF RAMBUTAN-HONEY ANTIOXIDANTS IN REDUCING MALONDIALDEHYDE
LEVELS AND REGENERATING HEPATOCYTE CELLS IN ISONIAZID-RATS INDUCED

Euis Reni Yusliantil*, Welly Ratwitaz?, Teja Koswaraz?, Aldilla AfraZ

1Fakultas Kedokteran Gigi, Universitas Jenderal Achmad Yani, Cimahi, Indonesia
2Fakultas Kedokteran, Universitas Jenderal Achmad Yani, Cimahi, Indonesia

*Correspondence email : ery.unjani@yahoo.co.id

ABSTRACT

Hepatotoxicity induced by prolonged administration of antituberculosis drugs such as isoniazid (INH) is associated
with the production of free radicals. Rambutan-honey, rich in catalase enzyme, flavonoids, and vitamin C, exhibits
antioxidant and immunomodulatory properties. This study purpose to assess the effect of rambutan-honey on
malondialdehyde (MDA) levels and hepatocyte cell numbers in INH-induced rats. The research method using in vivo
experimental study with a randomized posttest-only control group design. Thirty Wistar rats were divided into five
groups: negative control(G1), positive control(G2), and three groups treated with rambutan-honey at doses of 250
mg/kgBW(G3), 500 mg/kgBW(G4), and 1000 mg/kgBW(G5). MDA levels were measured using the TBARS method
on days 15 and 23, while hepatocyte cell numbers were assessed through histopathological examination using
Hematoxylin-Eosin. Data were analyzed using One-Way ANOVA followed by Post-Hoc test. This study revealed that
rambutan-honey at doses of 250, 500, and 1000 mg/kgBW significantly reduced MDA levels compared to controls,
with a simultaneous increase in hepatocyte cell numbers (p=0.001). The conclusion of this research is the potential
of rambutan-honey as an antioxidant and hepatoprotective agent, possibly mediated by its flavonoid content, which
may stimulate superoxide dismutase activity akin to catalase enzyme and vitamin C.
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ABCTPAKT

[enaTOTOKCUYHOCTb, BbI3BAaHHASl [JIMTEJIbHBIM INPUEMOM INPOTUBOTYOEPKYJE3HbIX MPENnapaToB, TAaKUX Kak
nzonuasuy (INH), cBasaHa c oGpa3oBaHMeEM CBOOOJAHBIX pafuKaJoB. PambOyTaH-me[, GoraTbiii ¢pepMeHTOM
KaTaJsa30M, GpJJaBOHOUAAMU U BUTaMUHOM C, NposB/seT aHTUOKCUAHTHbIE U IMMYHOMO/AYJIMPYIOLie CBONCTBA.
llenb faHHOrO HUCCAe[0BAaHUSA - OLEHUTh BJMsIHME paMOyTaH-MeJa Ha ypoBeHb MajoHAWajbiAerufa (MJA) u
KOJINYeCTBO KJIETOK TeNaTOLUTOB Yy Kpbic, nojBepriinxca INH-uHgynupoBaHuio. MeTon wucciefoBaHUSA -
3KCIepMMeHTaJIbHOe UCCle/loBaHMe in vivo ¢ paHJO0MU3UPOBAHHBIM JU33alHOM «IIOCTTECTOBas rpyMnmna - TOJbKO
KOHTpoJsb». TpujuaTte Kpbic Bucrap OblM pasfiesieHbl Ha NATb TPYNI: OTPULATENbHBIM KoHTposab (G1),
M0JIOKUTENbHBIA KOHTPOJIb (G2) ¥ TpU Irpynibl, MoJy4yaBlure paMbyTaH-Me/ B fo3ax 250 Mr/kr maccel Tesa (G3),
500 mr/kr maccel Tesa (G4) u 1000 mr/kr Maccel Tesa (G5). YpoBenb M/ZIA usmepsisiu metoaom TBARS Ha 15-i1 u
23-A JHM, a KOJIMYECTBO KJ/ETOK IeNaTOLMTOB OLleHHWBAa/IM NyTeM T'UCTONATOJIOTMYECKOTO0 HCCJeLO0BaHHUS C
UCI0JIb30BaHHEM T'eMaTOKCHUJIMH-303MHa. JlaHHble ObLJIM IpPOaHAJM3WPOBAHbI C MOMOLILI0 OJHOCTOPOHHErO
ANOVA c nocneayromum Post-Hoc TectoM. McceoBaHue nokasaso, YTo paMmbyTaH-Me[, B fo3ax 250, 500 u 1000
MTI'/KI' Macchl TeJla 3HAa4YUTEJbHO CHMKaJ ypoBeHb M/IA 1o cpaBHEHHIO C KOHTpOJIEM, NPHU OZHOBPEMEHHOM
yBeJIMUEHUH KOJIMYecTBa KJeTOK rematonutoB (p=0,001). BeiBoj AaHHOrO Mcc/iefoBaHUSA - MOTEHIMAM MeZa
paMbyTaH KaK aHTHOKCHJAHTHOTO U TeNaTONpPOTEKTOPHOIO CpeACcTBa, BO3MOXHO, OIOCPELOBaHHBIN
cojilepkaHreM (GJIaBOHOUZO0B, KOTOPble MOTYT CTUMYJHMPOBAaTb aKTHUBHOCTb CyNepOKCHUAJUCMYyTasbl CPOJHHU
depMeHTY KaTaJsaze U BUTaMUHY C.
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INTRODUCTION

Tuberculosis is an infectious disease caused
by Mycobacterium tuberculosis, which can
infect the lungs and spread through a patient's
cough droplets. The droplets pass through the
mouth or nasal passages, upper respiratory
tract, bronchi, and then reach the alveoli.! The
long duration of tuberculosis treatment can
potentially cause side effects such as
hepatotoxicity (11%), rash (6%), and joint
pain (2%).2 Hepatotoxicity is the most
common side effect, which is caused by the
prolonged administration of antituberculosis
drugs, including the activation of isoniazid
(INH), leading to the formation of free radicals
such as reactive oxygen species (ROS).3 INH is
metabolized into acetyl isoniazid by N-
acetyltransferase  2(NAT2), followed by
hydrolysis to form acetyl hydrazine and then
oxidized by cytochrome P4502E1 (CYP2E1) into
an intermediate compound (N-
hydroxyacetylhydrazine), a molecule that is
unpaired (free radical).*

The increase in free radicals due to
oxidative stress caused by long-term
administration of antituberculosis drugs can
be attenuated by antioxidants. The role of
antioxidants is to bind reactive oxygen species
(ROS) to prevent tissue damage, especially in
the liver, which can lead to hepatotoxicity.>
One of the natural ingredients used as
traditional medicine and currently being
studied in Indonesia is honey. There are
various types of honey based on the origin of
the flower nectar, one of which is rambutan
honey derived from the nectar of rambutan
tree flowers (Nephelium lappaceum), which is
darker in color indicating a high antioxidant
content and a more pleasant taste, and this
honey is often used as a natural remedy
empirically. There have been a number of
research that have suggested that rambutan
honey has anti-inflammatory, antimicrobial,
antioxidant, and immunomodulatory
properties.”

This is because rambutan honey contains
catalase enzyme that can convert hydrogen
peroxide enzyme, flavonoids, and vitamin C.8
Based on the above, rambutan honey with its
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antioxidant content of flavonoids, polyphenols,
vitamin C, and catalase enzyme can act as the
body's first line of defense against ROS from
lipid peroxidation that produces MDA in
hepatocyte cells and liver tissue due to the
known side effects of antituberculosis drugs,
but has not been scientifically proven, thus the
researchers want to examine the antioxidant
activity and the effect of hepatocyte cell
regeneration of rambutan honey.?

This study aims to determine the MDA
levels and the number of hepatocyte cells in
Wistar rat induced with isoniazid and treated
with rambutan honey, which both serve as the
antioxidant activity of rambutan honey.

MATERIAL AND METHODS

Experimental animal research was
conducted at the Laboratory of Animal
Experimentation, Laboratory of Biochemistry,
and Laboratory of Pathology Anatomy, Faculty
of Medicine, Universitas Jenderal Achmad Yani
Cimahi Indonesia. Ethical approval was
obtained from the Research Ethics Committee
of the Faculty of Medicine, Universitas
Padjajaran, with the approval number
1179/UN6.KEP/EC/2020.

Research Design

The research method wusing in vivo
experimental study with a randomized
posttest-only control group design. Blood MDA
levels were examined using the TBARS
method, while the regeneration of hepatocyte
cells was assessed by counting the number of
hepatocyte cells using Hematoxylin-Eosin
staining.

Research Object

The sample size used was based on the
calculation using Federer's formula, resulting
in a total of 30 rats required for the study. All
rats were randomly assigned to their
respective  groups  using  Completely
Randomized Design method. The subjects of
this study were Wistar rats (Rattus norvegicus)
from the Muridae family obtained from the
Biofarma animal development unit Bandung,
with inclusion criteria including: male Wistar
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rats aged between 3 to 4 months, weighing
200-250 grams, healthy as indicated by active
movement, normal eating and drinking habits,
and responsive to stimuli, all obtained from the
same breeding facility with the same rat feed
and treatment. This study used a sample of 30
Wistar rats divided into 5 groups: negative
control (G1), positive control (G2), group 3
induced with 400 mg/kgBW INH and given
250 mg/kgBW rambutan honey (G3), group 4
induced with 400 mg/kgBW INH and given
500 mg/kgBW rambutan honey (G4), and
group 5 induced with 400 mg/kgBW INH and
given 1000 mg/kgBW rambutan honey
(G5).1011

Research Materials

Rambutan honey is derived from the nectar
of the rambutan tree's flowers (Nephelium
lapaceum), a tropical fruit tree native to
Southeast Asia. Rambutan honey taken from
Pusat Perlebahan National Perum Perhutani
Parung Panjang Bogor Indonesia. The
materials used for induction in this study were
isoniazid Merck Germany at a dose of 400
mg/kgBW given for 7 days to 24 rats and
distilled water. The treatment materials were
rambutan honey at doses of 250 mg/kgBW for
6 rats (Group 3) for 7 days, 500 mg/kgBW for
6 rats (Group 4) for 7 days, and 1000
mg/kgBW for 6 rats (Group 5) for 7 days. The
materials used to examine MDA levels included
0.5 mL serum, 0.5 mL 30% trichloroacetic acid
(TCA) (Merck Germany), 0.5 mL 10% TBA
(Merck Germany), and ice water. The materials
required for the preparation of liver histology
preparations included tissue sections from
terminated rats fixed using 10% neutral
buffered formalin (BNF) Sigma-Aldrich, USA.
The solutions used for making these
preparations were absolute ethanol (Merck,
Germany), xylene (Merck, Germany), paraffin
(Merck, Germany), 99.5% glycerin (Merck,
Germany), albumin, eosin solution (Merck,
Germany), and hematoxylin solution (Merck,
Germany).
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Experimental Animal Treatment

The rats were adapted for 7 days. On the 8th
day, the Negative Control Group (G1) was
given standard pellet feed at 30 g/day/rat and
water ad libitum without induction of isoniazid
and without treatment of rambutan honey.
Meanwhile, on the 8th day, the Positive Control
Group(G2) and the Treatment Group (G3),
(G4), (G5) were induced with 400 mg/kgBW
INH orally dissolved in distilled water. After 7
days of INH induction, the rats were fasted for
24 hours, and then the MDA levels were
examined. Subsequently, on the 16th day,
Group 3 was given 250 mg/kgBW rambutan
honey for 7 days, Group 4 was given 500
mg/kgBW rambutan honey for 7 days, and
Group 5 was given 1000 mg/kgBW rambutan
honey for 7 days. After 7 days of treatment, the
rats were terminated with ketamine to
examine the MDA levels in the blood of rats
treated with rambutan honey.

MDA Level Examination

The examination of blood MDA levels was
conducted using the TBARS method with a
spectrophotometer. The principle of this MDA
examination is that isoniazid will oxidize
plasma lipids, which can be seen as an increase
in MDA levels. Rambutan honey, which has
antioxidant properties, will inhibit the
oxidation of lipids. The absorbance of the
formed supernatant will be read using a
spectrophotometer (Shimadzu UV-Vis
Spectrophotometer, model UV-1800) at a
wavelength of A 532 nm.*

After euthanasia, the liver organ was taken
to prepare histopathological liver
preparations. The method of preparing
histopathological liver preparations is by
staining with Hematoxylin & Eosin. The
preparations were examined at magnifications
of 100x and 400x, starting from the damaged
side (usually found on the blood vessel side).
The number of normal hepatocyte cells,
parenchymal degeneration, hydropic
degeneration, and necrosis was counted from
the blood vessel side with a count of 20 cells.
The number of normal cells was multiplied by
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1, parenchymal degeneration by 2, hydropic
degeneration by 3, and necrosis by 4.

The total of all multiplied results was then
divided by 20 assess the number of normal
hepatocyte cells, to see the regeneration of
hepatocyte cells, cells undergoing hydopic
degenartion, PMN cells, and cells undergoing
nectosis in hepatocytes after treatment with
rambutan honey.10

Data Analysis

The data from this study will be statistically
analyzed. Blood MDA levels using paired T-
Test, one-way ANOVA, and Post Hoc Tukey
with p>0.05. Hepatocyte regenerating data
analysis using one-way ANOVA and Post Hoc
Duncan with p<0.05.

RESULT

Distribution of mean values, standard
deviation, range, and the difference in blood
MDA levels of rats after isoniazid induction and
after treatment with rambutan honey can be
seen in Figure 1.
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Figure 1. The difference in blood MDA levels of
rats before and after treatment: negative
control (G1) p=0.038, positive control
isoniazid (G2) p=0.005, 250 mg/kgBW
rambutan honey (G3) p=0.008, 500 mg/kgBW
rambutan honey (G4) p=0.0013, 1000
mg/kgBW rambutan honey (G5) p=0.004.

The comparison of blood MDA levels before
and after the administration of rambutan

79|

honey in the treatment groups (G3, G4, and G5)
showed significant differences with p<0.05.
The T-test results in Figure 1 indicate that all
treatment groups experienced a decrease in
blood MDA levels. This suggests that rambutan
honey has a mechanism that can reduce blood
MDA levels. The normality test using the
Shapiro-Wilk test and the homogeneity test
using the Levene test indicate that the data are
normally distributed and homogeneous, with
p>0.05. These results fulfill the assumptions
for the One-Way ANOVA test, where the data
variation is homogeneous. This, using the One-
Way Anova test with a p vakue<0,05 is
significantly different (Figure 2).

0,012
0,010 =
0,008 =

0,006

MDA level (mg/dL)

0,004 G4
0,002

0,000
Treatment group

Figure 2. Effect treatment group negative
control (G1), positive control isoniazid (G2),
250 mg/kgBW rambutan honey (G3), 500
mg/kgBW rambutan honey (G4), 1000
mg/kgBW rambutan honey on MDA levels with
p=0,677.

The results indicate that rambutan honey
has an effect in reducing the blood MDA levels
of rats during the 7-day treatment. Rambutan
honey at doses of 250 mg/kgBW, 500
mg/kgBW, and 1.000 mg/kgBW has been
proven to reduce MDA levels. However, there
was no significant difference between the
treatment groups in terms of mean values after
INH induction (0.051+0.035 mg/dL for G1,
0.022+0.006 mg/dL for G2, 0.020+0.006
mg/dL for G3, 0.017+0.003 mg/dL for G4, and
0.026+0.009 mg/dL for G5) and mean values
after rambutan honey treatment (0.009+0.002
mg/dL for G1, 0.009+£0.000 mg/dL for G2,
0.006+0.003 mg/dL for G3, 0.009+0.001
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mg/dL for G4, and 0.009+0.002 mg/dL for G5).
This study demonstrates that rambutan honey
can reduce blood MDA levels due to its role as
an antioxidant and its content of catalase
enzyme, flavonoids, and vitamin C.

Qualitative observations were made by
assessing normal hepatocyte cells, cells with
hydropic degeneration, polymorphonuclear
cells (PMN), and cells with necrosis.
Microscopic observations showed different
results for each treatment group, as described
in Figure 3.

Figure 3. Histopathology of hepatocyte cells
negative control (G1), positive control
isoniazid (G2), 250 mg/kgBW rambutan honey
(G3), 500 mg/kgBW rambutan honey (G4),
1000 mg/kgBW rambutan honey stained with
Hematoxylin and Eosin (HE) in 5 high-power
field (HPF) at 400x magnification.

A descriptive and analytical approach was
taken in the process of carrying out the
quantitative histopathological observation.
Some of the parameters were found to have a
normal distribution, while others did not,
according to the findings of the tests for
normality and homogeneity. Following the
completion of the Shapiro-Wilk normality test,
the data distribution was deemed to be
normal, since the p-value was greater than
0.05. since a result, the data were subjected to
a One-Way ANOVA test. A significant result
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was reached when the p-value was less than
0.05, as demonstrated in Figure 4, which is
based on the One-Way ANOVA test. Significant
findings indicate a difference between one or
more groups.
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Figure 4. Effect of treatment group on
hepatocyte cells number : negative control
(G1), positive control isoniazid (G2), 250
mg/kgBW rambutan honey (G3), 500
mg/kgBW rambutan honey (G4), 1000
mg/kgBW rambutan honey with p=0. 000.

The results of the One-Way ANOVA analysis
showed a significant difference with a p-value
of <0.001 (p<0.05), indicating that the
hypothesis is accepted (Figure 4). This
suggests that there is regeneration of
hepatocyte cells. To determine which dose of
rambutan honey is better at enhancing
hepatocyte cell regeneration, the analysis was
continued with the Post Hoc Tukey.
Comparison of the effects of rambutan honey
on hepatocyte cell regeneration as seen from
the number of normal hepatocytes.
Statistically, the isoniazid group control and
rambutan honey group 250 mg/kgBW
(p=0.026) and 500 mg/kgB (p=0.000) p 1000
mg/kgBW (p=0.000) show a significant
difference, indicating that starting from the
500 mg/kgBW dose, hepatocyte cell
regeneration is evident based on the increased
number of normal hepatocytes

DISCUSSION
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The results indicate that rambutan honey
has an effect in reducing the blood MDA levels
in rats during the 7-day treatment. This study
proves that rambutan honey can reduce blood
MDA levels as an antioxidant due to its content
of catalase enzyme, flavonoids, and vitamin.
Catalase is an enzyme that helps convert
hydrogen peroxide into water and oxygen,
thereby reducing oxidative stress in cells.
Flavonoids are a group of plant compounds
with antioxidant effects, which can help
protect cells from damage caused by free
radicals. Vitamin C, also known as ascorbic
acid, is a potent antioxidant that can neutralize
free radicals and regenerate other antioxidants
in the body. Several studies have investigated
the antioxidant properties of rambutan honey
and its components. One study found that
rambutan honey has a high total phenolic
content, which contributes to its antioxidant
capacity. Another study demonstrated that
rambutan honey has significant antioxidant
activity, as evidenced by its ability to scavenge
free radicals and inhibit lipid peroxidation.”

Furthermore, the flavonoid content of
rambutan honey has been studied for its
potential health benefits. Flavonoids are
known for their anti-inflammatory, antiviral,
and anticancer properties. Vitamin C is also an
important component of rambutan honey with
antioxidant properties. Vitamin C plays a
crucial role in boosting the immune system,
promoting collagen production, and protecting
cells from oxidative damage. Rambutan honey
contains catalase enzyme, flavonoids, and
vitamin C, which contribute to its antioxidant
properties. These components help protect
cells from oxidative stress and may offer health
benefits such as reducing inflammation,
boosting immunity, and reducing the risk of
chronic diseases.>®7 This research differs from
the study conducted by Rachmat I. et al in
2017, where the subjects were white Wistar
rats induced with alloxan. The effectiveness of
rambutan honey in lowering blood glucose
levels was evaluated in that study, showing
that rambutan honey at a dose of 500
mg/kgBW effectively reduced the blood
glucose levels in rats induced with alloxan.11

The results of that study indicate that
rambutan honey is effective in lowering blood
glucose levels because it acts as an antioxidant,
containing flavonoids and vitamin C, which are
found to protect the pancreas from damage
and potentially lower blood glucose levels in
alloxan-induced diabetic rats. Vitamin C
improves endothelium-dependent
vasodilation in insulin-dependent diabetic
rats.1213 The fructose, flavonoid, and vitamin C
content in rambutan honey may lead to a
decrease in blood glucose levels in diabetic
rats. The difference between Rachmat I. et al's
study and this study lies in the subjects and the
induction agents used. In this study, the
researcher used rats with hepatocyte damage
induced by INH 400 mg/kgBW.

Antituberculosis medications like isoniazid
are first-line. NAT2 enzymes in the liver and
small intestine catalyze isoniazid acetylation,
its  major metabolic  pathway. N-
acetyltransferase 2 (NAT2) metabolizes INH to
acetyl isoniazid, hydrolyzes it to acetyl
hydrazine, and oxidizes it by cytochrome P450
(CYP2E1) to form an intermediate compound
(N-hydroxy acetyl hydrazine), which is
hepatotoxic because it is an unpaired (free
radical) molecule that can bind to plasma
protein cell hepatocytes.l* The free radicals
produced from this process will react with
unsaturated fatty acids or polyunsaturated
fatty acids (PUFAs) in cell membranes and
plasma lipoproteins, a process known as lipid
peroxidation. Polyunsaturated fatty acids
(PUFAs) are degraded by free radicals,
resulting in the final product, MDA.15

The study found that rambutan honey's
antioxidants reduced blood MDA levels
generated by isonioazid (INH). Rambutan
honey has antioxidant activity because it
contains flavonoids that can synthesize
superoxide dismutase, which has the same
role as catalase enzyme and vitamin C in the
honey, which catalyze superoxide and its
derivative, hydrogen peroxide. The catalase
enzyme in rambutan honey functions to
neutralize and accelerate the degradation of
free radical compounds to prevent damage to
cell macromolecule components.1¢ Vitamin C
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is a non-enzymatic antioxidant, a natural
compound that acts as a strong antioxidant
and serves as a scavenger of free radicals.
Vitamin C is water-soluble and can prevent
oxidative stress that occurs in body tissues.1”

The mechanism of flavonoids as
antioxidants can be direct or indirect.
Flavonoids act as antioxidants directly by
donating hydrogen ions, thus neutralizing the
toxic effects of free radicals. Flavonoids act as
antioxidants indirectly by increasing the
expression of endogenous antioxidant genes
through several mechanisms. One of the
mechanisms of increasing the expression of
antioxidant genes is through the activation of
nuclear factor erythroid 2-related factor 2
(Nrf2), resulting in an increase in genes
involved in the synthesis of endogenous
antioxidant enzymes.18

As hepatoprotectors, flavonoids directly
capture ROS, restrict ROS renewal, and
indirectly = boost  antioxidant enzyme

activity.19 Flavonoids reduce ROS generation
by inhibiting xanthine oxidase and NADPH
oxidases and chelating metals (Fe2+ and Cu+)
to block redox processes that produce free
radicals.20

CONCLUSION

MDA levels are lower with 250, 500, and
1000 mg/kgBW rambutan honey than with
negative and positive controls. At 500 and
1000 mg/kgBW, rambutan honey boosted
normal hepatocyte cell counts, indicating
regeneration. Rambutan honey at 500 and
1000 mg/kgBW decreased MDA and increased
normal hepatocyte cells in rats, suggesting
antioxidant and hepatoprotective effects.
Neither dose outperformed 250 mg/kgBW.
Rambutan honey may be an antioxidant
because its flavonoids produce superoxide
dismutase, like catalase and vitamin C. MDA
levels drop and hepatocyte count rises.
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