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Abstract

Purpose: To investigate the gastroprotective effect of Alpinia conchigera rhizome in an ulcer rat model.
Method: Sprague-Dawley rats were treated with ethanol extract of Alpinia conchigera at doses of 75
and 150 mg/kg body weight. After 28 days, the rats were sacrificed. Ulcer index, total acidity, pH,
hemoglobin levels, and hemorrhagic lesions were determined through macroscopic assessment and
histopathological examination. The levels of lipid peroxidation (LPO), superoxide dismutase (SOD), and
catalase (CAT), and inflammatory markers (TNF-a, IL-18, and IL-6) were also determined.

Results: Alpinia conchigera significantly reduced ulcer index, total acidity, pH and hemoglobin levels (p
< 0.05). Results from histology revealed that the extract protected the mucosa from lesions. Moreover,
the extract significantly enhanced gastric mucosal activities of SOD and CAT, and decreased LPO
levels and plasma concentrations of TNF-a, IL-18, and IL-6 (p < 0.05).

Conclusion: These results validate the traditional claims on the gastroprotective effects of Alpinia
conchigera as revealed through its antioxidant and ulcer-healing properties by stimulation of important
cellular mechanisms.
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INTRODUCTION

Gastric mucosal integrity is associated with
various factors such as maintenance of
microcirculation, secretion of alkaline mucus,
antioxidant effects, LPO, SOD and CAT, all of
which are linked to the endogenous and
exogenous protection of the stomach lumen from
gastro-irritants. Earlier studies have shown that

disturbances in gastric mucosal blood perfusion
might cause formation of ulcers and erosions [1].
The gastric mucosal antioxidant enzyme, SOD
catalyzes the dismutation of superoxide radical
anion (Oy) into the less noxious H,O, which is
further inactivated by glutathione peroxidase
(GPx) [2,3].
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Pro-inflammatory  cytokines, tumor necrosis
factor-a (TNF-a), interleukin-1 (IL-1B), and
interleukin-6  (IL-6) are involved in the

pathogenesis of gastric ulcer [1]. Clinical and
experimental data have shown that ulcerogenic
factors such as stress, non-steroidal anti-
inflammatory drugs (NSAIDs), and H. pylori
increase the expressions of pro-inflammatory
cytokines in the gastric mucosa [4]. Hence, the
antioxidant and inflammatory responses at the
ulcer site might be critical for ulcer healing.

Medicinal plants from various climes have been
associated with gastric ulcer treatment [5]. One
of such herbs is Alpinia conchigera Griff.
(Zingiberaceae), which in Malay, is called
lengkuas ranting. Different parts of A. conchigera
(e.g. rhizome, leaves and young shoots) are
used as medicines for treating muscle pains,
sprains, and bleeding problems. It has been
reported that 1,7-disphenyl-3,5-heptanedione, a
compound isolated from the rhizome of A.
conchigeria, possesses  anti-inflammatory
properties [6]. Bioactive compounds like uegenol
acetate, chavicol acetate and henylpropanoid
have been isolated from the fruits of A.
conchigeria [7]. Other species of Alpinia also
possess various pharmacological properties [8].
The current study was aimed at investigation of
the antioxidant and anti-inflammatory effects of
ethanol extract of A. conchigera rhizomes in a rat
model of gastric ulcer.

EXPERIMENTAL
Chemicals and drugs

Paraffin, HCl/ethanol, cyanide/ferricyanide, Tris,
butylated hydroxytoluene, Tween 80,
hematoxylin/eosin, MNaCl, EDTA, glycerine,
PMSF, leupeptin, xylene, NaOH, phenolphthalein,
trichloroacetic acid, thiobarbituric acid, tetrahydro-
benzofluorene, and aprotinin were purchased from
Sigma Aldrich Pvt. Ltd. (USA). Assay kits (ELISA)
for TNF-qa, IL-183, and IL-6 were procured from R &
D systems (MN, USA). All chemicals used in the
current research were of analytical grade.

Plant material

Rhizomes of A. conchigera were collected from
the Herb Garden, Jinan on November, 2017.
They were taxonomically identified by a botanist
(Mr. Li) affiliated to the Department of Chinese
Medicine, Jinan Central Hospital, China. A
voucher specimen (no. JH657821) was
deposited at the herbarium of Department of
Chinese Medicine, Jinan Central Hospital, China.

Extract preparation

Approximately 50 g of A. conchigera rhizome
was cleaned, washed, rinsed with distilled water,
and dried at 45 °C overnight. The dried A.
conchigera rhizome was ground into powder and
homogenized in 95 % ethanol in the ratio of 1:10
(wiv) [9]. The homogenate was subjected to
filtration, and the filtrate was kept in an incubator
(50 °C) for up to 4 days. The solvent was
removed through rotary evaporation at 50 °C,
and the dry extract (approx. 1.34 g; yield = 2.67
%) was kept at a temperature of 4°C prior to use
in subsequent experiments.

Animals

Sprague-Dawley rats (200 - 300 g) were
obtained from the Animal Unit of the Jinan
Central Hospital, Jian, China. The animals were
fed with a standard diet and water in an
environment with 12 h light/12 h dark cycle at 22
+ 2 °C. The animal studies were approved by the
ethical committee of the Jilin University Cancer
Center, China (approval no. 309/2018) and
followed international guidelines [10].

Induction of gastric ulcer by hydrochloric
acid (HCl)/ethanol

Gastric hemorrhage lesions were induced in the
rats using HCl/ethanol (0.1 mL/20 g) mixture (0.15
M HCI in 98 % ethanol) through oral administration
[11].

Experimental design

The rats were kept in individual cages and
subjected to 24 h fasting with free access to
clean drinking water. The water was withdrawn 1
h before inducing gastric ulcer. Forty rats were
randomly divided into four groups (10 rats per
group). Group | (control) rats received vehicle
(0.1 % Tween 80 in normal saline) orally, while
group Il (HCL/ethanol) rats received HCl/ethanol
mixture orally. Group Il rats received A.
conchigera extract at a dose of 75 mg/kg body
weight (bwt), while rats in group IV were given A.
conchigera extract at a dose of 150 mg/kg bwit.

The ethanol extract of A. conchigera rhizome
was dissolved in 0.1 % Tween 80 (in normal
saline) prior to administration. The dose
regimens were selected based on a previous
study on other Alpinia species [12].

Tissue collection and preparation

After 1 h of ethanol administration, the animals
were euthanized under deep ether anesthesia.
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After laparotomy, the stomachs were opened and
washed with normal saline to remove blood clots
and gastric contents. The stomachs were blotted
dry and inspected for gastric injury (expressed as
ulcer index) and later investigated for gastric
lesions. Then, all the stomachs were divided into
portions. For histopathological analysis, one
portion was fixed in 10 % buffered formol saline.
The portion for glandular gastric tissues was
divided into 3 parts and kept at -80°C for
biochemical investigations. One part of the
samples was homogenized in lysis buffer, pH 7.4
consisting of 200 mM NaCl, 5 mM EDTA, 10 mM
Tris, 10 % glycerine, 1 mM PMSF, 1 mg/mL
leupeptin, and 28 mg/mL aprotinin, for the assay
of TNF-a, IL-1B, and IL-6. Another part of the
sample was homogenized in ice-cold 100 mM
phosphate buffer, pH 7.4 for estimation of
antioxidant markers (LPO, SOD, and CAT).

Gastric ulcerative lesions

The range of gastric damage was estimated by
calculating the gastric lesion areas. The stomach
was dissected, and blood clots were removed by
rinsing with cold saline. Then, the flattened
stomach of all the rats was photographed.

Evaluation of ulcer index

The stomach was opened along the better
curvature and rinsed slowly under tap water. The
sample was then placed on a glass slide and
observed under a microscope at x10
magnification. The ulcer index were expressed
as mean score value for each rat.

Histological examination

For histopathological examination, gastric tissue
was fixed in 10 % buffered formol saline for 24 h.
It was then washed and dehydrated with alcohol,
and embedded in paraffin in an oven for an
additional 24 h. The paraffin-embedded blocks
were cut into 5-uym thick sections using a
microtome. The sections were examined under
the light microscope after hematoxylin and eosin
(H & E) staining.

Determination of pH and total acidity

The pH of gastric juice was recorded using a
digital pH meter. Gastric content was centrifuged
and diluted with distilled water (1:10 v: v). The
clear supernatant was titrated against 0.01 N
NaOH, using Toper's reagent until orange color
formation, which corresponded to free acidity,
and then titrated to pink color with
phenolphthalein. The total NaOH titer
corresponded to the total acidity. The acidity was

expressed as titre of NaOH x normality x 100/0.1
milli-equivalents per litre/100g.

Assessment of hemoglobin

Buffered cyanide/ferricyanide reagent (5 mL) was
pipetted into a clean and dry test tube. Then,
0.02 mL of blood was added to the tube. The
solution was mixed well and incubated at 30 °C.
Absorbance of sample was read against distilled
water after 3 min at 546 nm. The concentration
‘C’ of hemoglobin was calculated as in Eq 1.

C(9/100 mL) =36.77 x A ............ Q)
Evaluation of cytokines

The levels of cytokines (TNFa, IL-13, and IL-6)
were assayed using ELISA kits in line with the
manufacturer’s protocol (R & D systems, USA).
The cytokine experiment employs measurable
sandwich enzyme immunoassay technique with
pre-coated specific antibodies in the microplate.
The rat cytokines were immersed to bind with
immobilized antibody in standards, control, and
samples. The unbound substances were washed
and the specific rat cytokine enzyme-linked
secondary antibody was added to the wells.
Following development of color, the reactions
were stopped, and the absorbance was read at
450 nm. The color intensity is proportional to
corresponding amount of the targets bound in the
primary step. The results were expressed in pg/g
of tissue.

Determination of lipid peroxidation

The reaction was carried out in 15 % (w/v)
trichloroacetic acid, 0.375 % (w/v) thiobarbituric
acid and 0.25 N HCI at 90 °C for 30 min. The
mixture was cooled and centrifuged, and the
precipitate was removed. The absorbance of
resulting supernatant was read at 535 nm. The
results were expressed in nmol/g of tissue.

Evaluation of SOD activity

The SOD activity was assayed colorimetrically
based on the SOD-mediated increase in the rate of
autooxidation of tetrahydrobenzofluorene in
alkaline agqueous solution to yield a chromophore
which absorbs maximally at 525 nm. The results
were expressed in U/g of tissue.

Assessment of catalase
Gastric mucosal scrapings were homogenized in
phosphate buffer at 1- 4°C, and centrifuged. The

sediment was stirred in cold phosphate buffer, and
was allowed to stand in the cold with occasional

Trop J Pharm Res, September 2019; 18(9): 1875



Jinetal

shaking. The extraction procedure was repeated
twice and the combined supernatant was used for
CAT assay. The supernatant was diluted ten times
with distilled water and 0.04 ml of the diluted
supernatant was used for the assay. The
decomposition of H,O,in presence of CAT was
followed at 240 nm. The results were expressed in
U/mg of wet tissue.

Statistical analysis

Data are presented as mean + standard error of
the mean (SEM). SPSS 7.5 Windows (Student’s
version) software was used for data analysis.
Statistical significance of differences between the
control and treated groups were assessed using
one-way ANOVA, followed by Student's—
Newman-Keuls (SNK) test. Values of p < 0.05
were considered statistically significant.

RESULTS
Macroscopic features of ulcer injury

Figure 1 shows the severity of the gastric injury
as seen through macroscopic examination. Huge
areas of ulcerative gastric hemorrhagic lesions
were observed in gastric ulcer rats, when
compared to the control animals.

B Gastrie Uleer (GL)
indhuetinn

CoGU 75 g alpinia D GU L3 g alpinia

A Control canehigern extract

conchiger extract

Figure 1: Macroscopic assessment of the healing of
acute gastric mucosal injury induced by HCL/Ethanol
in rats and its prevention by Alpinia conchigera.
Section of rat stomachs obtained from A: normal
control rats; B: ulcerated induced rats, C: ulcer
induced animals treated with 75 mg/kg Alpinia
conchigera; D: ulcer induced animals treated with 150
mg/kg Alpinia conchigera

Interestingly, rats treated with A. conchigera
showed significant mitigation of gastric mucosal

damage (inhibition of Ul scores), as well as
reductions in the area of gastric lesions
associated with HCL/ethanol-induced gastric
ulcer. These data show that A. conchigera
decreased the incidence of ethanol-induced
gastric ulcerative lesions.

Table 1 shows the levels of gastric index markers
in the control and experimental rats.

Histopathological  features  of
conchigera-treated rat gastric mucosa

Alpinia

Figure 2 shows the effect of A. conchigera on the
histopathology of gastric damage induced by
HCL/ethanol, relative to control rats. HCL/ethanol
administration triggered severe gastric injury and
disruption of the gastric mucosa, in addition to
reduction in epithelial cells. However, A.
conchigera-treated groups exhibited intact gastric
architecture.

B) Gastric Ulcer C] GU+75 mg D)GU+150 mg 4.
4) Control GU) inducti A. conchigera extract  conchigera extract
i : v = e

Figure 2: The histological effect of Alpinia conchigera
on gastric mucosal - H&E staining in HCI/Ethanol
induced gastric ulcer in rats. Section of rat stomachs
obtained from A: normal control rats; B: ulcerated
induced rats, C: ulcer induced animals treated with 75
mg/kg Alpinia conchigera; D: ulcer induced animals
treated with 150 mg/kg Alpinia conchigera

Effect of Alpinia conchigera on antioxidant
enzymes in rats

The HCLU/ethanol-treated rats showed significant
alterations in oxidative stress markers, with
increased lipid peroxidation, when compared with
control rats (Figure 3). However, rats treated with
A. conchigera at doses of 75 and 150 mg/kg bwt
had significantly attenuated oxidative stress.

Table 1: A. conchigera treated animals showed significantly lower levels of gastric index markers near towards

normal rats

Group Treatment Ulcer index Total acidity pH Hemoglobin

1 Control 0.0+ 0.0 113.01 + 6.96 5.86 + 0.35 15.5+0.61

2 GU 15.36 + 3.31%* 144.08 + 12.76% 3.43+0.54%* 11.76 + 0.96%

3 GUHIS0mMgA.C 1545419 7> 124.18 + 6.51° 4.21+0.38" 13.68 + 0.61”
extract

4 legr; Clt50 MgAC 5714107 112.41 + 5.99% 4.83 +0.35% 15.31 + 0.63%
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Statistical analysis revealed significant
decreases in activities of SOD and CAT in the
gastric tissue after HCl/ethanol treatment, when
compared with control group. In contrast,
administration of A. conchigera significantly
reversed the decreases in activities of CAT and
SOD in a dose-dependent manner, relative to

rats in respective control groups.
W | n o
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Figure 3: Effects of Alpinia conchigera on lipid
peroxidation and antioxidant enzyme levels. Data are
mean = SEM; a* p < 0.05, compared with the control;
b* and c* indicate significant difference atp < 0.05
compared with the ulcer control

Effect of Alpinia conchigera extract on rat
cytokine levels

Treatment with HCL/ethanol produced significant
increases in levels of gastric inflammatory
cytokines TNF-a, IL-1B8, and IL-6 (Figure 4).
However, A. conchigera-treated rats showed
decreased gastric levels of these cytokines,
when compared to HCL/ethanol-treated animals.
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Figure 4: The effects of Alpinia conchigera on
proinflammatory cytokine levels. All values are
expressed as mean = standard error of the mean; a* p
< 0.05 compared with the control; b* and c* indicate
significant difference at p < 0.05 compared with ulcer
control

DISCUSSION

Gastric injury induced by ethanol is a popular
experimental model for the assessment of
preclinical studies on potential anti-ulcer effects
[13]. Plant extracts are the most attractive
sources of new drugs, and have produced

promising outcome for the gastric ulcer treatment
in numerous experimental models. Numerous
phytonutrients and herbal extracts meet the
increasing demand for therapeutic drugs in the
pharmaceutical industry. Gastric mucosa plays
an important role in the defense of gastric wall
from damaging factors through formation of a
barrier against these agents [14]. In this study,
ulcer index scores were high in the gastric ulcer
control rats, but the lesion scores were
decreased in the herbal drug-treated rats.
Mucosal integrity essentially offers shelter to the
inner muscular and glandular layers of stomach
wall. Treatment with A. conchigera not only
protected the gastric mucosa, but also facilitated
in the regeneration of the damaged regions,
thereby exerting cytoprotective effects.

Free radicals are generated as by-products of
exogenous factors or biological reactions.
Several enzymatic and non-enzymatic antioxidants
such as SOD, CAT, GPx, GSH and sulfhydryl
groups scavenge reactive oxygen species (ROS);
they serve as first line cellular defenses in gastric
cells. Extreme generation of ROS causes
increased LPO, leading to suppression of
antioxidant enzyme activites [16]. The SOD
enzyme converts the highly reactive superoxide
anion into H,O,, which is in turn degraded to water
by GPx and CAT.

Indomethacin, a non-steroidal analgesic and anti-
inflammatory drug, has been reported to reduce the
levels of GSH, SOD, and CAT [17]. In gastric
tissues, alcohol is linked to oxidative stress; it
enhances LPO which arises through increased
MDA formation and decreased GSH levels [18].
A previous study showed that manassantin A
pretreatment inhibited LPO, increased mucosal
GSH, and enhanced activities of SOD and CAT,
prior to ethanol-induced acute gastric lesion in a
rat model [19]. In the -current study, A.
conchigera significantly preserved the levels of
SOD and CAT in the gastric tissues of
experimental rats, indicating its cytoprotective
effect.

In addition to generation of ROS, administration
of ethanol induces an inflammatory response,
releasing various inflammatory cytokines such as
TNF-q, IL-6, and IL-1B [20]. During inflammation,
macrophages secrete inflammatory cytokines
[21]. This decreases the gastric microcirculation
adjacent to an ulcer site, causing delayed healing

of the ulcer [22].In peptic ulcer, high
concentrations of IL-6 triggers release of
neutrophils, monocytes/macrophages and

lymphocytes at the site of inflammation, leading
to increased toxic metabolites, oxidative bursts,
and lysosomal enzymes all of which damage
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surrounding tissues [23]. Studies have shown
that IL-1B plays an important role in systemic
acute-phase reactions, and also in the release of
additional members of the pro-inflammatory
cytokines such as TNF-a, platelet activating
factor (PAF), prostaglandins (PGs), and ILs
[24]. A previous study showed that manassantin
A pretreatment reversed the mucosal mMRNA
expressions of TNF-a, IL-6, and 1I-13 in ethanol-
induced gastric ulcer in rats [25].

CONCLUSION

The present study has established the
gastroprotective and ulcer-healing effects of A.
conchigera extract in a rat model of HCL/ethanol-
induced gastric ulcer. The gastroprotective and
ulcer-healing properties occur via a mechanism
involving mitigation of oxidative stress and
inflammation.
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