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Abstract

Background: Osteoarthritis (OA) is a slowly progressive and degenerative joint disease.
Symptoms of pain and inflammation are influenced by IL-1B, which increases COX-2
enzyme activity and PGE2 production. Sumenep Sondhep herbs are used by the
community for joint pain. Objective: To evaluate the activities of the Sumenep Sondhep
herb in reducing the cytokine IL-1B in the OA rats model. = Methods: Monosodium
iodoacetate (MIA) induction was carried out on animal OA models. Rats were treated
with Sondhep extract for 28 days. Knee diameter and hyperalgesia responses were
recorded every week until the 7th week. The IL-1B levels were observed on the 21st and
49th days using the ELISA method. Results: There was a significant difference in
decreasing the diameter of the rat's knee (p < 0.05), increasing the hyperalgesia test in
the rats (p < 0.05), and decreasing IL-1p levels between before and after treatment (p <
0.05). Conclusion: The Sondhep Sumenep herb has activity against osteoarthritis by
reducing pro-inflammatory cytokine IL-1f in OA rat models.

Introduction

Osteoarthritis (OA) is a degenerative joint disorder
associated with cartilage deficiency, loss of meniscus
tissue, and joint misalignment. It also increases the pro-
inflammatory cytokines (Heijink et al.,, 2012).
Osteoarthritis is one of the most common diseases in
the world and affects more than 50% of the elderly
population (Oliveira et al., 2019). In Indonesia, the
prevalence is 5% at ages less than 40 years, 30% at the
age of 40-60 years, and 65% at the age of more than 60
years (Siddik & Haryadi, 2020). The pain experienced by
people with osteoarthritis is “strong” to “severe”.

The IL-1B plays a role in the development of pain and
inflammation (Oliveira et al., 2019). The Ministry of
Health recommends the use of traditional medicine by
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the community to maintain and care for their health, as
well as to prevent diseases.

Jamu is a traditional medicine made from a natural
cultural heritage passed down from generation to
generation for health. Jamu is a combination of several
ingredients from plants, animal materials, mineral
materials, serial (generic) preparations, or mixtures of
these materials which have been used for generations
for treatments based on experience. In Gapura Sub-
district, Sumenep, there are 96 types of herbs and 100
plants that are efficacious for 67 types of diseases
(Mangestuti et al., 2007). The most famous herb is the
Sondhep herb (Hadiwinata, 2016). It is empirically used
for joint pain. It consists of red ginger rhizome,
aromatic ginger, garlic bulb, single garlic, and leek bulb.
Scientifically, each ingredient of the Sondhep herb can
reduce IL-1B as a mediator of inflammation and pain. It
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is necessary to research the activity of Sondhep herb
against osteoarthritis rats induced by monosodium
iodoacetate (MIA).

Methods
Design

This research was administered and divided into six
groups. The groups were divided into 1) The normal
group (rats not induced by MIA); 2) The negative group
(rats injected with four milligrams MIA and treated with
CMC-Na); 3) The positive group (rats injected with four
milligrams MIA and treated with 0.7 mg/kg BW
meloxicam); 4) Sondhep herbs dose | group (rats
injected with four milligrams MIA and treated with 28
mg/kg BW of Sondhep herbs extract); 5) Sondhep herbs
dose Il group (rats injected with four milligrams MIA
and treated with 56 mg/kg BW of Sondhep herbs
extract); and 6) Sondhep herbs dose Il group (rats
injected with four milligrams MIA and treated with 112
mg/kg BW of Sondhep herbs extract). Osteoarthritis
induction in rats was done using MIA 4 mg/kg BW and
observed after 21 days. Then, rats were further given
treatment for 28 days. Knee diameter and hyperalgesia
response were measured every week until the 7th
week. The IL-1B levels were observed on the 21st and
49th days using the ELISA method (Sari et al., 2023;
Widyowati et al., 2023).

Assessment

Data were analysed using a two-way ANOVA test with
a 95% confidence level to determine significant
differences. The LSD post hoc test was also carried out
to determine the significant difference between the
treatment groups. Paired sample t-test analysis also
was performed to determine the significant difference
in IL-IB levels before and after treatment in the group.
A significant difference in the groups was observed
from the value (p < 0.05).

Results

During the treatment process, the diameter of the rat's
right knee was measured using a calliper. Figure 1
shows the results of measuring the knee diameter of
rats.
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Figure 1: Rat knee diameter during treatment

The graph shows a decrease in knee diameter in rats in
the positive group given meloxicam and Sondhep herbs
group. In the negative controls, given CMC Na, there
was an increase in diameter, and for the normal group,
the knee diameter was constant until the 7th week.

There were significant differences (p < 0.05) in the knee
diameter of rats in the pre-test and post-test groups
with appropriate time intervals.

Furthermore, the hot plate method was adopted for
the measurement of resistance time (hyperalgesia).
Figure 2 shows the results of resistance time
(hyperalgesia) during treatment.
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Figure 2: Heat resistance time of rats during
treatment

After giving therapy, there was an increase in the
resistance time in the positive and dose groups while
the negative group had a decrease in resistance time
from the 4th week to the 7th week.

The statistical test results showed a p-value < 0.05,
which means there was a significant difference in the
heat resistance of the rats in the pretest and post-test
groups at the appropriate time intervals.

Based on Table I, the results in the meloxicam group,
Sondhep dose |, Sondhep dose I, and Sondhep dose Il
decreased significantly in IL-1B levels. The reduction in
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IL-1B levels occurred in meloxicam > Sondhep dose Il >
Sondhep dose Il > Sondhep dose I. Based on statistical

Table I: Rat IL-1PB level before and after treatment

Activities of sondhep herbs to changes of IL-18 in an osteoarthritis rat model

analysis, there was a significant difference before and
after treatment (p < 0.05).

Groups (n=5) Rat IL-1B level (pg/ml)

Rat IL-1B level (pg/ml)

Rat IL-1PB level (pg/ml) reduction

before treatment after treatment after treatment
Normal 416.87 £57.22 378.65+73.01 38.22
OA 1385.67 + 324.58 1319.00 + 99.48 66.19
Meloxicam (0.675 mg/kg BW) 1603.67 + 239.01 302.67 £46.10 1301.00
Sondhep dose | (28 mg/kg BW) 1234.27 + 276.74 536.43 + 160.01 697.84
Sondhep dose Il (56 mg/kg BW) 1578.93 + 150.26 469.06 +220.49 1109.87
Sondhep dose Il (112 mg/kg BW) 1613.50 + 201.32 356.73 £92.00 1256.77

Discussion

This study aimed to determine the activities of the
Sumenep Sondhep herb against osteoarthritis using a
rat model induced by MIA. The parameters used in this
study were measurements of rat knee diameter,
latency time to heat stimulus (Hyperalgesia), and
measurement of IL-1B cytokine levels. The knee
diameter measurement was carried out to determine
the presence of MIA-induced swelling in rats intra-
articularly. The swelling occurred due to the MIA
induction which triggered changes in peripheral
involvement including acute localised inflammation
followed by cartilage erosion, joint disruption, and
increased expression of pro-inflammatory cytokines in
the joints (Bao et al., 2022).

There was a measurement of the latency time of the
rats to the heat stimulus and the occurrence of
hyperalgesia which is a sign of the development of a
painful state in the MIA-induced OA rats. The model of
osteoarthritis with injection intra-articular MIA shows a
pain response that occurs due to mediators
inflammation and neuropathic pain caused by nerve
injury. Besides, the source of pain due to MIA induction
occurs due to local inflammation in the knee joint,
namely in the synovial membrane, which can produce
pro-inflammatory cytokines such as TNF-a, IL-1, and
IL-6. Such mediators can promote cartilage degradation
and induce hyperalgesia (Orita et al., 2011).

The use of IL-1B level parameters is because IL-1B is a
pro-inflammatory cytokine that plays a role in
osteoarthritis. The role of IL-1B in osteoarthritis, among
others, can induce the expression of tumour necrosis
factor (TNF) and matrix metalloproteinase (MMP).
Increased IL-1B and TNF can increase the activity of
COX-2 enzymes, microsomal PGE synthetase-1
(mPGES-1), and phospholipase A2, which can increase
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the production of prostaglandin E2 (PGE2) (Goldring &
Otero, 2014). Prostaglandins are one of the pain
neurotransmitters (Bahrudin, 2017) and inflammatory
mediators (Anggraini & Prasetyo, 2018). Meanwhile,
the increase in MMP plays a role in collagen
degradation which aggravates the condition of
osteoarthritis (Jabtonska-trypué¢ et al., 2016). IL-1B
plays a role in the development of pain and
inflammation so inhibition of IL-1B can overcome pain
and inflammation in various conditions (Ren & Torres,
2011).

The OA induction was carried out by intra-articular
injection of MIA in the rats’ right knee. Monosodium
lodoacetate (MIA) is a glyceraldehyde-3-phosphate
dehydrogenase (GAPDH) inhibitor which can result in
reduced glycolysis and can cause changes in articular
cartilage as seen in osteoarthritis by inhibiting the
integration of chondral structures and causing
chondrocyte cell death (Kim et al.,, 2016). MIA can
cause acute inflammation associated with increased
expression of proinflammatory cytokines such as IL-1pB,
IL-6, IL-5, Inducible Nitric Oxide Synthase (iNOS), COX 2,
and matrix metalloproteinase-13 (MMP-13) (Moilanen
etal., 2015).

In addition to causing articular cartilage damage, MIA
can increase inflammatory cells and induce chondral
deformation, so the use of MIA in induction in mice is
considered a suitable model for creating conditions
that resemble the phenomena observed in human
osteoarthritis (Kim et al., 2016). Osteoarthritis can
occur several weeks after intra-articular MIA injection
(Moilanen et al., 2015).

Table | showed the group that received MIA induction
had higher IL-1B levels compared to the healthy group.
This indicates the success of MIA induction in causing
an increase in IL-1B levels resulting in a condition
resembling osteoarthritis in humans. After the
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osteoarthritis condition, on the 21st day, each rat in the
“Sondhep herbs group” was given 28 mg/kg BW (dose
1), 56 mg/kg BW (dose Il), and 112 mg/kg BW (dose Ill),
then for the group receiving positive given meloxicam
(0.7 mg/kg BW) orally for 28 days. Meloxicam was
chosen as a positive control because meloxicam affects
inflammation by decreasing IL-1B in rats (Khotib et al.,
2020), and meloxicam can reduce IL-6 and TNF (Li et al.,
2021).

On the 49%™ day, rat blood samples were taken to
evaluate changes in levels of the pro-inflammatory
cytokine IL-IB. The results of the statistical test pair
sample t-test showed a significant difference between
IL-1PB levels before and after treatment (sig <0.05). The
decrease in IL-1B levels in the meloxicam group was
because meloxicam, a class of NSAIDs, also reduced the
IL-1B levels in rats (Khotib et al., 2020). Meanwhile, the
Sondhep herb can reduce IL-1B levels because all
components in this herb contain compounds that have
an activity to reduce IL-1pB levels. These compounds are
six-gingerol in red ginger (Zingiber officinale var.
Rubrum) rhizomes (Srikandi et al., 2020), ethyl-p-
methoxycinnamate in aromatic ginger (Kaempferia
galanga Linn) rhizomes (Umar et al., 2014), diallyl-
disulfide (DADS) in garlic (Allium sativum) bulbs (Kiess
et al., 2003) and solo garlic (Allium sativum) (Harmita et
al., 2020).

Meanwhile, D-limonene in leeks (Allium fistulosum) can
prevent the production of NO, TNF, IL-1B, IL-6, and
PGE2, which are mediators in the inflammatory process
(Yoon et al., 2010). In the healthy group, there was a
slight decrease in IL-1f levels. This was thought to be
due to differences in stress conditions in the rats. IL-1
levels are not only affected by inflammation and pain
but also by stress conditions in rats. The presence of a
stressor in rats causes stress or anxiety so it can
increase IL-1B levels (Badowska-Szalewska et al., 2009).
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Data available at this link
https://drive.google.com/drive/folders/14QGf1SuMSWaqhilg
dxTFaD03CCnR0O31 f?usp=sharing
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