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Introduction

Abstract

BACKGROUND: Uncaria gambir (local name: gambir) is a plant native to Sumatera, Malaya and Borneo. This
plant is potential as local wisdom for therapeutics. In Sumatera, gambir was used as a traditional treatment for
fever, diarrhoea, diabetics and wound healing.

AIM: To explore the efficacy of gambir extract on TNF alpha level, prostaglandin E2 level, lesson area, body
weight, lipid profile and leptin level in Wistar rat-model gastritis.

METHODS: This study was an experimental study, with a pre-post-test control group design. The subjects in this
study were 30 male rats, 8 weeks old, weight 150-200 gram. Rats were administered with gambir extract at the
dose of 20, 40 and 80 mg/kg BW/day for 3 days. Gambir was extracted by maceration methods. Statistical
analysis was performed by SPSS 18.

RESULTS: Gambir extract at the dose of 80 mg/kg BW exhibited the highest efficacy in reducing TNF alpha level,
lesion area and increasing prostaglandin E2 level compared to gambir extract at doses of 20 mg/kg BW, 400
mg/kg BW, negative control, and positive control.

CONCLUSION: Gambir extract was effective in reducing TNF alpha level, lesson area, and increasing
prostaglandin E2 level in Wistar rat-model gastritis.

gastric mucosae, such as alcohol and aspirin, induce
chemical injury in gastric mucosa. It is one of the
serious exogenous factors that induces gastric
mucosa inflammation that will lead to gastritis [2]. Anti-

Gastritis is an inflammatory condition that
occurs in the gastric mucosa. The symptoms resulting
from gastric mucosa inflammation are burning
sensation and discomfort in the stomach. Gastritis is
one of the serious health problems in the world [1].
The incidence of chronic gastritis increases with age.
In Western countries, the prevalence of gastritis
sufferers is almost 80% in the elderly population of
sixty years old and predicted to become 100% in the
population of seventy years old. Chemical irritants of

gastritis drugs, such as antacids, PPl or H2
antagonists, are oral medications commonly used in
the management of gastritis. The undesirable side
effects of wusing oral anti-gastritis drugs are
considerable, therefore  exploring new drug
compounds from natural ingredients is expected to be
a solution to the discovery and development of new
drugs with better efficacy and safety [3], [4], [5].
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Indonesia is one of the countries with a rich
biodiversity of medicinal plants. Gambir (Uncaria
gambir) from the Rubiaceae family is one of Indonesia
native medicinal plants [6]. Wide varieties of the study
had been conducted to explore the potential effect of
Gambir [7], [8], [9]- This study aimed to assess the
potential of gambir extract in treating gastritis in vivo,
which would further explore the effect of extracts on
TNF-a and prostaglandin E2 so that new standardised
herbs could be obtained in the management of
gastritis.

Material and Methods

The study design was an experimental study,
with post-test control group design. The study had
been approved by the Bioethics Committee, Faculty of

Medicine, Universitas Sriwijaya (189/kpt-
fkunsri/rsmh/2017).
Gambir were provided by Indonesia

Traditional Herbal Research Center, Tawangmangu,
Central Java, Indonesia. Gambir was washed, dried
and drilled, followed by maceration method by ethanol
96%, evaporated and gambir extract was obtained.
Phytochemical analysis through  Thin  Layer
Chromatography (TLC) was performed to obtain the
component information of gambir extract.

Thirty rats (Eureka Research Laboratory,
Indonesia) were used in this study. Inclusion criteria
were male Wistar rats, eight weeks old, weight 150-
200 gram and healthy. Rats were divided into 5
groups; every group consisted of 6 rats. Gastritis in
rats was induced by administrating ethanol 96% for 3
days. Rats were treated, group 1: aqua dest 1 mL
(negative control), group 2: ranitidine 20 mg/kg BW
(positive control), group 3: gambir extract 20 mg/kg
BW, group 4: gambir extract 40 mg/kg BW, and group
5. gambir extract 80 mg/kg BW. Treatment was
carried out for 3 days.

Following the performed treatments, rats were
kiled by anaesthesia. Rats gastric organ was
evacuated, washed and assayed for lesion area size
by callipers, and the tissue was obtained for
homogenisation by centrifugation 3000 rpm, at -4°C,
for 20 minutes. The supernatant was collected and
used to assay TNF alpha and prostaglandin E2 level
using ELISA methods. The procedure of ELISA was
based on the assay protocol on the manual (Cloud-
Clone Corp®, Texas, USA). The sample solution was
bottled using the capillary tube on Silica GF silent
phase 254 which was activated by heating at 105°C-
110°C for 1 hour then eluted with methanol:
chloroform phase (1: 39) v/v. Chromatogram results
were observed in UV254 nm. Spotting was detected
by H,SO, spray.

The statistical analysis was done by SPSS
18.0 (SPSS Inc., Chicago, lllinois, USA). Data were
assessed for bivariate and multivariate analysis. T-test
was used for bivariate analysis and pos hoc test for
multivariate analysis.

Results

As shown in Table 1, gambir extract at the
dose of 80 mg/kg BW was the most effective in
reducing lesion area size, TNF alpha level and
increasing prostaglandin E2 level compared to gambir
extract at the dose of 20 mg/kg BW, 40 mg/kg BW,
negative control and positive control. Gambir extract
showed dose-dependent manner efficacy in reducing
lesion area size, TNF alpha level and increasing
prostaglandin E2 level. Gambir extracts at the dose of
80 mg/kg BW possesses higher efficacy to reduce
lesion area size, TNF alpha level and increase
prostaglandin E2 level compared to gambir extract at
doses of 20 mg/kg BW and 40 mg/kg BW. The
increasing doses of the extract were positively related
to the efficacy to reduce lesion area size, TNF alpha
level and increase prostaglandin E2 level, thus
affecting the gastric mucosal lesion.

Table 1: The Efficacy of Gambir Extract on Lesion Area, TNF
Alpha and Prostaglandin E2

Variable Group Mean + SD p-value
Lession area (mm) Negative control 2.72+0,83 0.01
Positive control 0.42+0,13 -
Extract 20 mg/kg BW 0.58 £0.22 0.01
Extract 40 mg/kg BW 0.43+0.24 0.56
Extract 80 mg/kg BW 0.29 +0.10 0.02
TNF alpha (pg/mL) Negative control 212 +10.09 0.01
Positive control 170 + 13,76 -
Extract 50 mg/kg BW 198 +20.53 0.01
Extract 100 mg/kg BW 169 +10.78 0.43
Extract 200 mg/kg BW 149 +10.84 0.01
Prostaglandin E2 (pg/mL) Negative control 28.78 £ 7.87 0.01
Positive control 60,65 + 11.09 -
Extract 50 mg/kg BW 49.23 +7.34 0.01
Extract 100 mg/kg BW 61.23 +5.87 0.34
Extract 200 mg/kg BW 73.13+6.35 0.02

*Paired T test; VS positive control; p = 0.05.

Phytochemical Analysis

Qualitative test of phytochemical component
performed on gambir extract exhibited that gambir
contained an alkaloid, steroid/ternoid (essential oil),
and flavonoid components.
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Figure 1: Thin Layer Chromatography Analysis of Gambir Extract
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Discussion

Gambir extract showed dose-dependent
manner efficacy in reducing lesion area size, TNF
alpha level and increasing prostaglandin E2 level.
Gambir extracts at the dose of 80 mg/kg BW
possesses higher efficacy to reduce lesion area size,
TNF alpha level and increase prostaglandin E2 level
compared to gambir extract at doses of 20 mg/kg BW
and 40 mg/kg BW. The increasing doses of the extract
were positively related to the efficacy to reduce lesion
area size, TNF alpha level and increase prostaglandin
E2 level, thus affecting the gastric mucosal lesion in
rats [10], [11]. Based on the phytochemical analysis,
gambir extract contained an alkaloid, steroid and
flavonoid. Quercetin (one of flavonoid)
supplementation was reported to reduce stress
oxidative in hypertensive patients [12]. Its antioxidant
activity may also suppress the elevation of oxidant,
MDA in diet-induced obesity rat models [13], [14].

Quercetin  was reported to downregulate the
expression of NfKB, TNF alpha and other
proinfammatory cytokines. Flavonoid had the

potential to reduce the damaged of the gastric
mucosal membrane by inhibiting apoptosis and
reducing anti-inflammatory activity. Flavonoid had the
efficacy to inhibit apoptosis in 3T3-L1 preadipocytes
by decreasing the mitochondria membrane potential,
downregulating expression of B-cell lymphoma 2 (Bcl-
2) and poly (ADP-ribose) polymerase (PARP), and
activating Bcl-2 homologous antagonist/killer (Bak),
Bcl-2-associated X protein (Bax), and cysteine-
dependent aspartate-directed proteases 3 (caspase 3)
[15], [16]. Gambir extract was the potential to inhibit
inflammation in the gastric mucosal membrane by
decreasing the inflammatory process through
increased prostaglandin E2. Prostaglandin E2 plays a
pivotal role to protect gastric mucosal membrane [17].

Prostaglandin E2 is a prostaglandin with
complex biological activity, which is involved in GI-RI
inflammation [18]. PGE2 synthase is the last key
enzyme in the synthesis of prostaglandin E2.
Prostaglandin E2 is the prostaglandin with the highest
abundance and greatest distribution in the human
body. It serves a major role in inflammation as a pain
and fever mediator during inflammation. Additionally, it
may induce vasodilation and microvascular leakage
[19]. As a type of unsaturated fatty acid, prostaglandin
E2 is predominantly composed of 20 carbon atoms. It
has the basic structure of one five-carbon ring and two
side chains. Arachidonic acid is synthesised into
prostaglandin ~ E2  under the catalysis of
cyclooxygenase (COX) and prostaglandin synthase
[20]. Prostaglandin E2 escapes through facilitated
diffusion and binds to E-prostanoid 1 — 4 in an
autocrine or paracrine manner. In this way, it may
alter the levels of intracellular second messengers,
and send signals to cells, causing a series of
physiological or pathophysiological changes [18].

Cyclooxygenase prevents the conversion of
arachidonic acid into prostaglandin E2. Therefore, it
may quickly alleviate active substance-induced
inflammation. As a result, it may reduce the excitability
of the peripheral and central pain-sensing conduction
system [21]. Thus, COX-2 serves anti-inflammatory
and analgesic functions. Prostaglandins may promote
the secretion of gastric fluid and bicarbonate. In this
manner, they can protect the gastric mucosal barrier,
promote the renewal of gastric mucosal cells and
improve mucosal blood flow. Furthermore, COX-2
may stimulate the active transport process of cells,
activate adenylate cyclase and stabilise the lysosome.
It may also maintain the level of mucosal thiol
compounds and stimulate surface-active
phospholipids in gastric mucosa [22].

TNF-a, the major pro-inflammatory cytokine
released from the migrated macrophages, plays an
important role in the pathogenesis of gastric ulcers
through stimulation of intercellular adhesion molecule
(ICAM)-1 expression on vascular endothelial cells
which increases leukocyte adhesion to the endothelial
surface on post-capillary venules and promotes
transendothelial  migration  of leukocytes to
inflammatory sites [23]. TNF-a also increases
intracellular oxidative stress and up-regulation of
cytokine-induced neutrophil chemoattractant (CINC)-1
MRNA and protein in gastric epithelial cells [24].

In conclusion, the gambir extract exhibited
efficacy in increasing gastric mucosal integrity through
reducing lesion area size, TNF alpha level and
increasing prostaglandin E2 level.
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