Scientific Foundation SPIROSKI, Skopje, Republic of Macedonia
Open Access Macedonian Journal of Medical Sciences. 2021 Nov 22; 9(A):1252-1257.

https://doi.org/10.3889/0amjms.2021.7072
elSSN: 1857-9655

Category: A - Basic Sciences

Section: Histology

OPEN a ACCESS

The Effectiveness of Sechium edule Jacq. Swartz Extract Changes
in the Histopathology of Aspirin-Induced Rat Gastritis Model

Hendrika Andriana Silitonga'?, Gontar A. Siregar®, Rosita Juwita Sembiring*, Marline Nainggolan®

"Doctoral Program, Faculty of Medicine, Universitas Sumatera Utara, Kota Medan, Indonesia; ZDepartment of Histology, Faculty
of Medicine, Universitas Methodist Indonesia, Kota Medan, Indonesia; 3Department of Internal Medicine, Faculty of Medicine,
Universitas Sumatera Utara, Kota Medan, Indonesia; 4Department of Clinical Pathology, Faculty of Medicine, Universitas
Sumatera Utara, Kota Medan, Indonesia; °Department of Pharmaceutical Biology, Faculty of Pharmacy, Universitas Sumatera

Utara, Kota Medan, Indonesia

Edited by: Branislav Filipovi¢

Citation: Silitonga HA, Siregar GA, Sembiring RJ,
Nainggolan M. The Effectiveness of Sechium edule Jacq.
Swartz Extract Changes in The Histopathology of Aspirin-
Induced Rat Gastritis Model. Open Access Maced J Med
Sci. 2021 Nov 22; 9(A):1252-1257.
https://doi.org/10.3889/0amjms.2021.7072

Keywords: Aspirin; Gastritis; Sechium edule Jacq. Swartz
*Correspondence: Gontar A. Siregar, Department

of Internal Medicine, Faculty of Medicine, Universitas
Sumatera Utara, Kota Medan, Indonesia.

E-mail: gontarsiregar@gmail.com

Received: 16-Aug-2021

Revised: 09-Nov-2021

Accepted: 12-Nov-2021

Copyright: © 2021 Hendrika Andriana Silitonga,

Gontar A. Siregar, Rosita Juwita Sembiring,

Marline Nainggolan

Funding: This research did not receive any financial
support

Competing Interest: The authors have declared that no
competing interest exists

Open Access: This is an open-access article distributed
under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (CC BY-NC 4.0)

Introduction

Gastritis is a common health problem, due to
the fact that it is frequently diagnosed solely on the basis
of clinical symptoms, rather than histological evaluation.
Gastritis is an inflammatory condition of the gastric
mucosa that can be transient or chronic, widespread,
or localized. Gastritis is the gastric mucosa’s response
to irritants. The gastric epithelium is irritated by a variety
of stimuli, both endogenous and exogenous, including
HCI, pepsinogen/pepsin, bile salts, and medications,
alcohol, and germs [1], [2], [3]

Inflammation is defined by an increase in
the number of inflammatory cells in stomach biopsy
specimens. There are numerous types of inflammatory
cells, including macrophages, neutrophils, lymphocytes,
and plasma cells. Gastritis can be classified according
to the major inflammatory cell type. If there are
numerous neutrophil cells, the condition is acute, but
the presence of lymphocytes or plasma cells indicates

Abstract
BACKGROUND: Gastritis is one of the most common diseases found in internal medicine clinics and daily life.

AIM: The purpose of this study was to determine the histopathological changes of gastric rat model of aspirin-induced
gastritis.

MATERIALS AND METHODS: Group K(-) is a negative control (normal) not given any treatment, Group K(+) is a
positive control induced by aspirin 200 mg/kgBW, Group 1 (P1) is a treatment group induced by aspirin 200 mg/kgBW
with ethanol extract of chayote 100 mg/kgBW, po, Group 2 (P2) was the treatment group induced by aspirin
200 mg/kgBW with ethanol extract of chayote 200 mg/kgBW, po, Group 3 (P3) was the treatment group induced by
aspirin 200 mg/kgBW with ethyl acetate fraction chayote 100 mg/kgBW, PO, Group 4 (P4) was the treatment group
induced by aspirin 200 mg/kgBW with ethyl acetate fraction chayote 200 mg/kgBW, PO, and Group 5 (P5) was the
treatment group induced by aspirin 200 mg/kgBW with omeprazole 20 mg.

RESULTS: Analysis of the results of inflammatory infiltration in gastric histopathology in Groups P1, P2, P3, and P4
showed mild inflammatory infiltration compared to Groups P(5) and K(+). The description of the acinar glands on
gastric histopathology showed that the P2 group gave a better picture of the acinar gland repair than the K(+), P2,
P3, P4, and P5 groups.

CONCLUSION: This study showed that ethanol extracts of squash 200 mg/KgBW own effectiveness as an
anti-inflammatory on the improvement of infiltration of inflammatory and picture histopathological gastric mice
compared with the ethanol extract of squash 100 mg/kg, the fraction of ethyl acetate chayote 100 mg/KgBW and
200 mg/KgBW and omeprazole 20 mg.

chronic gastritis. This difference in inflammatory cells
is also seen in gastritis caused by Helicobacter pylori,
nonsteroidal anti-inflammatory drugs, and chemicals.
As a result, inflammatory cells become a critical
indicator for diagnosing gastritis [4], [5].

Improving stomach mucosal defenses and
reducing inflammation are critical components in
treating gastritis. As a result, in the case of gastritis,
treatment with medications generated from chemicals
may increase inflammatory conditions, necessitating the
use of an anti-inflammatory agent derived from nature,
namely, chayote (Sechium edule Jacq. Swartz) [6].

Sechium edule (Jacq.) Swartz preliminary
phytochemical screening revealed the presence
of primary metabolites such as carbohydrates and
proteins, as well as secondary metabolites such as
saponins, phenols, flavonoids, steroids, tannins,
terpenoids, and coumarins [7]. Flavonoids have also
been found to have antispasmodic, antisecretory,
antidiarrheal, and antiulcer actions in the gastrointestinal
system [8], [9]. Due to their antioxidant characteristics,
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flavonoids can help preserve the stomach mucosa,
making them useful in the treatment of gastritis. One
of the flavonoid compounds is quercetin, which inhibits
the histidine decarboxylase enzyme, hence inhibiting
histamine generation. Because histamine is a key
mediator in inflammatory illnesses, meniran inhibits
the inflammatory response caused by histamine in
gastritis [10].

Chayote (Sechium edule Jacq. Swartz) may
be used to treat gastritis. Sechium edule Jacq. Swartz
contains flavonoids that have anti-inflammatory and
antioxidant properties, as well as alkaloids that promote
in cell regeneration [11], [12]. Thus, it is envisaged that
the juice content of chayote (Sechium edule Jacq.
Swartz) can be employed to restore the stomach
mucosa in rats with aspirin-induced gastritis.

Methods

Materials

Aspirin (Kimia Farma), ethanol
(Bratachem), ethyl acetate (Bratachem), pellet,

methanol (Bratachem), hematoxylin (Sigma-Aldrich),
eosin (Bratachem), toluene (Bratachem), Aquasterile
(Bratachem), and ketamine (Kimia Farma) were used.

Animal

The experimental study wused 30 rats
(Rattus norvegicus) in good health and weighing
between 150 and 200 g. Rats are housed in plastic cages
with a humidity level of 40—-60% and a 12 h dark/light
cycle. In addition, rats were given cratachem producing
pellet diet and water ad libitum. The University of North
Sumatra had granted ethics clearance for this project.

Plant

Sechium edule Jacq. Swartz was collected
in Berastagi, Sumatera Utara, Indonesia, cleaned,
dried, and then blended till a dry powder was formed.
In addition, the powder obtained was stored at room
temperature and opened as needed.

Ethyl acetate extract preparation

To begin the maceration process, dissolve the
Siamese pumpkin (Sechium edule Jacq. Swartz) in a
solvent, particularly ethyl acetate in a 1:10 (w/v) ratio,
dissolved in 10 parts ethyl acetate, then poured
with 75 parts 96% ethyl acetate. Covered and kept in a
dark place for 5 days, stirring occasionally. After 5 days,
the solution was filtered, the dregs were squeezed
out, and the solution was rinsed with sufficient water

to get 100 parts. The juice (Maserati) was transferred
to a closed vessel and stored in a cool, shaded area
for 2 days. The resulting extract was then evaporated
at a temperature of 5000 in an evaporator, dried, and
weighed [13].

Ethanol extract preparation

The maceration procedure begins with
dissolving the dregs of Siamese pumpkin (Sechium
edule Jacq. Swartz) in ethanol using a solvent,
specifically ethanol in a 1:10 (w/v) ratio, dissolved
in 10 parts ethanol and then poured with 75 parts
96% ethanol. Covered and kept in a dark place for
5 days, stirring occasionally. After 5 days, the solution
was filtered, the dregs were squeezed out, and the
solution was rinsed with sufficient water to get 100
parts. The juice (Maserati) was transferred to a
closed vessel and stored in a cool, shaded area for
2 days. The resulting extract was then evaporated at
a temperature of 5000 in an evaporator, dried, and
weighed [13].

Experimental design

This study used a sample of 35 male white
rats divided into seven groups. Group K(-) is a
negative control group (normal) that received no
treatment, Group K(+) is a positive control group
that received aspirin 200 mg/kg for 3 consecutive
days, and Group 1 (P1) is a treatment group that
received aspirin 200 mg/kgBW with chayote ethanol
extract 100 mg/kgBW, po, Group 2 (P2) is the treatment
group induced by aspirin 200 mg/kgBW with chayote
ethanol extract 200 mg/kgBW, po, Group 3 (P3) is
the treatment group induced by aspirin 200 mg/kgBW
with chayote ethyl acetate fraction 100 mg/kgBW,
po, and Group 4 (P4) for 28 days, chayote extract
and omeprazole were administered. The rats were
slaughtered on day 32 using stomach tissue obtained
from the antrum-pylorus.

Histopathology preparation

Antrum-pylorus was taken and the samples
were soaked with liquid paraffin at 60-70°C for
2 h. It was molded and allowed to freeze, then the
paraffin blocks were cut using a microtome with a
thickness of 5—7 um and were attached to slides. The
organ incision that has been attached to the slide
was immediately placed on a heating surface at a
temperature of 56—58°C for approximately 10 s so that
the organ stretches and sticks to the slide; adjustments
were made to avoid wrinkled or folded organs. Further,
hematoxylin-eosin staining was carried out. First,
the preparations were soaked in xylene solution for
the deparaffinization process for 12 min. Next, the
dehydration process was carried out by soaking the
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preparations in 70%, 80%, and 90%, and absolute
ethanol for 5 min, and followed by washing using
running water. Subsequently, the preparations were
soaked with hematoxylin solution for 5 min, washed
with running water, stained with eosin, and then dipped
in ethanol 70%, 80%, and 90%, and absolute ethanol
for 10 min. Finally, the preparations were put in xylene
for 12 min. A microscope (Thermo, German) at x100
was used to observe the preparations.

Results

Analysis of inflammatory infiltration in
gastric histopathology

The results of the analysis of inflammatory
infiltration in gastric histopathology are shown in
Table 1.

Table 1: Data inflammatory infiltration in gastric histopathology

Group Inflammatory infiltration
None (%) Mild (%) Strong (%)
K(-) 4 (80) 1(20) -
K(+) - 2 (40) 3 (60)
P1 5(100) -
P2 - 5(100)
P3 - 5(100)
P4 - 5(100) -
P5 - - 5 (100)

Table 1 shows inflammatory infiltration in the
tip of the group where in Group K(+) showed moderate
inflammatory infiltration as many as 3 mice (60%)
and 2 mice (40%) showed mild infiltration in gastric
histopathology. Groups P1, P2, P3, and P4 showed
mild infiltration (100%) while in Group P5 as many as 5
mice (100%) showed moderate infiltration.

Analysis of acinar glands in gastric
histopathology

The results of the analysis of acinar glands in
gastric histopathology in white male rats are shown in
Table 2.

Table 2: Data acinar glands in gastric histopathology

Groups  Acinar glands
Not good  Partially Well Atrophy Atrophy Atrophy  Atrophy
(%) improved (%) <25% 25-50%  50% >75%

(%) n (%)

K(-) - - 5(100) - - - -

K(+) - - - - 1(20) 2 (40) 2 (40)

P1 1(20) 1(20) 3 (60) - - -

P2 - 2 (40) 3 (60) - -

P3 1(20) - - - 1(20) 3(60)

P4 - - - 1(20) 4 (80) -

P5 - - - - 4 (80) 1(20)

Table 2 shows the description of the acinar
glands on the gastric histopathological picture between
the treatment groups.

Discussion

Gastritis is a common ailment seen in internal
medicine clinics and in everyday life. Gastritis is
an inflammatory disorder affecting the mucosa and
submucosa of the stomach, as well as health problems
caused by irritation and infection. Histopathological
evidence for this is the presence of inflammatory cells
in the area [14].

Gastric biopsy can be used to confirm the
diagnosis of gastritis. The purpose of this procedure is
to assess the status of the gastric mucosa and to collect
information about the diagnosis or prognosis that can
be utilized to manage the patient’s therapy later on.
Erythema, exudative, flat erosion, elevated erosion,
hemorrhages, and edematous rugae are all endoscopic
characteristics of gastritis. Along with morphological
changes, histopathological changes frequently describe
the processes underlying the stomach mucosa’s
adaptive response [15], [16].

Aspirin is an acetylsalicylic acid that may irritate
the stomach mucosa and alter the gastric epithelial
barrier’'s permeability [17]. Gastritis and gastropathy are
two types of gastric ilinesses that can occur as a result of
aspirin use [10], [18]. Gastritis caused by aspirin produces
irritation of the gastric mucosa due to incomplete
dissolution of aspirin pills, stomach absorption, or the
presence of prostaglandin inhibition [19].

According to Nanlohy, where aspirin gives a
picture of acute inflammation (acute gastritis) in the
form of inflammatory cells in the mucous to serous layer,
mucosal edema, and capillary dilation. Inflammation
is a side effect of aspirin use, namely, irritation of the
stomach caused by impaired prostaglandin synthesis.
Disruption of prostaglandin synthesis causes impaired
blood flow to the mucosal area and loss of the mucus
layer that protects the gastric mucosa [20].

Preliminary  phytochemical screening of
Sechium edule (Jacq.) Swartz consists of primary
metabolites, carbohydrates, and proteins and
secondary metabolites, saponins, phenols, flavonoids,
steroids, tannins, terpenoids, and coumarins [12].

Results of the analysis: The results of the
inflammatory infiliration in gastric histopathology in
Groups P1, P2, P3, and P4 showed mild inflammatory
infiltration compared to Groups P(5) and K(+) (Table 2).
The mechanism of action of flavonoids as natural
antioxidants is to reduce or neutralize free radicals
such as ROS and RNS through inhibition of enzymes
that produce superoxide anion radicals such as
xanthine oxidase and protein kinase. Flavonoids also
inhibit cyclo-oxygenase, lipoxygenase, microsomal
monooxygenase, glutathione S-transferase,
mitochondrial succinate oxidase, and NADH oxidase
which are all involved in the formation of ROS so that
they can repair damaged tissue [8], [21].
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Alkaloids reduce gastric acid secretion,
increase mucus and alkali secretion, and improve
gastric mucosal blood flow so as to help heal and
prevent gastric ulcers against irritant agents/factors [9].
Alkaloid compounds reduce gastric acid secretion,
increase mucus and alkali secretion, and improve
gastric mucosal blood flow so as to help heal and prevent
gastric ulcers against irritant agents/factors [22].

The mechanism of the action of saponins
as gastroprotective is that saponins work by
activating protective factors from the gastric mucous
membrane [23]. Saponins have an inhibitory effect

Histopathology of gastric (Figure 1)

lymphocytes

plasma cells

acinar gland

on gastric mucosal lesions as a protective mucous
membrane.

The results of the analysis of acinar gland
images on gastric histopathology showed that the P2
group gave a better picture of acinar gland repair than
the K(+), P2, P3, P4, and P5 groups (Table 2). The
content of flavonoids in chayote is a compound that
has pharmacological activity as an anti-inflammatory.
The mechanism of flavonoids as anti-inflammatory can
be through several pathways, namely, by inhibiting the
activity of cyclooxygenase (COX) and lipoxygenase
enzymes, inhibiting leukocyte accumulation, inhibiting
neutrophil degranulation, and inhibiting histamine
release. Inhibition of leukocyte accumulation during the

kelenjar atrofi

| acinar gland repair |

¥

- :
3 acinargland repair - 1, I lymphocytes l

Figure 1: (a) Negative control: Gland appears good, inflammatory cells lymphocytes (-) neutrophils (=); (b) positive control: The acinar glands
are mostly atrophic; (c) P1: Minimal aneurysm repair; (d) P2: Gland repair (+) with mild inflammation. Inflammatory cells of lymphocytes and
plasma cells; (e) P3: Minimal acinar gland repair, atrophy, with mild lymphocytic cell invasion; (f) P4: Acinar gland repair (+), atrophy, with mild
lymphocyte inflammatory cell invasion; (g) P5: Acinar gland repair (+), atrophy, with mild lymphocyte inflammatory cell infiltration (H&E x400)
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inflammatory process will cause a decrease in the body’s
response to inflammation, this inhibition of leukocyte
accumulation is due to the inhibition of COX so that
thromboxane will be inhibited where this thromboxane
will cause leukocyte modulation. Inhibition of neutrophil
degranulation will reduce the release of arachidonic
acid by neutrophils. Inhibition of histamine release
occurs because flavonoids can inhibit the release of
histamine from mast cells [24].

In addition, the phenolic content in the
chayote fruit is a compound that has potential
as an antioxidant by counteracting free radicals
in biological systems [5]. Mangiferin, which is a
phenolic compound, has been reported to have
gastroprotective activity with anti-secretion and
antioxidant mechanisms [18].

Tannins are used as traditional medicine due
to their astringent effect. This effect can cause tannins
to react with tissue proteins. In peptic ulcer disease,
it is this layer of tannin-protein complex that protects
the stomach by increasing greater defense against
irritating factors, tannins can function as antioxidants
and increase tissue repair activity due to their
anti-inflammatory activity [25].

Microscopic appearance of inflammatory
infiltration and acinar glands on gastric mucosa
with x400 with (A) negative control; (B) positive control;
(C) ethanol extract 100 mg/kgBW; (D) ethanol extract
200 mg/kgBW; (E) ethyl acetate fraction 100 mg/
kgBW; (F) ethyl acetate fraction 200 mg/kgBW; and (G)
omeprazole 20 mg/kgBW showed that the P2 group
had a gastroprotective effect for further and chronic
gastritis (Figure 1).

Conclusion

This study shows that ethanol extract of 200
mg/kg weight of Sechium edule Jacq. Swartz can reduce
inflammatory infiltration and repair of acinar glands in
gastric mucosa of aspirin-induced rats compared to
100 mg/kg weight, ethyl acetate fraction of 100 mg/kg
weight and 200 mg/kg weight of Sechium edule (Jacq.)
Swartz Extract, and omeprazole 20 mg.
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