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Abstract 

Context: Helminthostachys zeylanica is well known as a traditional medicine with various pharmacological activities, including antioxidant and anti-

inflammatory. These activities are needed in the treatment of gastric ulcers. 

Aims: To evaluate the effectiveness of H. zeylanica as an antiulcer agent on acute peptic ulcer. 

Methods: The antiulcer effect of the H. zeylanica ethanolic extract (100, 200 and 400 mg/kg BW) was studied through ulcer index, physicochemical properties 

of gastric juice and histopathological analysis in male Wistar rats. 

Results: The extract reduces ulcer index, gastric fluid volume, total acidity and increases gastric protection factors such as pH and mucus levels. These results 

were not significantly different from omeprazole (p>0.05). Photomicrograph analysis showed improvement of membrane structure in extract-treated 

animals. 

Conclusions: H. zeylanica extract could be valued as an antiulcer agent.  
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Resumen 

Contexto: Helminthostachys zeylanica es bien conocida como medicina tradicional con diversas actividades farmacológicas, incluyendo antioxidante y 

antiinflamatoria. Estas actividades son necesarias en el tratamiento de las úlceras gástricas.  

Objetivos: Evaluar la eficacia de H. zeylanica como agente antiulceroso en úlcera péptica aguda. 

Métodos: Se estudió el efecto antiulceroso del extracto etanólico de H. zeylanica (100, 200 y 400 mg/kg de peso corporal) a través del índice de úlcera, propie-

dades fisicoquímicas del jugo gástrico y análisis histopatológico en ratas Wistar macho. 

Resultados: El extracto reduce el índice de úlceras, el volumen de líquido gástrico, la acidez total y aumentar los factores de protección gástrica como el pH y 

los niveles de moco. Estos resultados no fueron significativamente diferentes del omeprazol (p>0,05). El análisis de fotomicrografía mostró una mejora de la 

estructura de la membrana en los animales tratados con el extracto. 

Conclusiones: El extracto de H. zeylanica podría ser valorado como un agente antiulceroso. 

Palabras Clave: Helminthostachys zeylanica; índice de úlcera; úlcera gástrica. 
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INTRODUCTION 

A peptic ulcer is a lesion on the gastric mucosa 
characterized by pain in the stomach or bleeding in 
more severe cases (Bhowmik et al., 2010). According 
to WHO, deaths from peptic ulcer disease in Indone-
sia are approximately 25 559 or 1.50% of the total 
deaths, ranking fourth in the world (Health Rankings, 
2020). In Indonesia, the prevalence is 6-15% of the 
total population, specifically those between 20-50 
years with a peak age of 50-60 years (Health of Minis-
try, 2019). 

There are three main causes of peptic ulcer etiolo-
gy: non-steroidal anti-inflammatory drugs (NSAIDs), 
Helicobacter pylori infection, and acid hypersecretion 
conditions such as Zollinger-Ellison syndrome 
(Aslam et al., 2020; Raish et al., 2021). Meanwhile, the 
pathophysiology of ulcers is caused by an imbalance 
between aggressive factors such as hydrochloric acid 
and pepsin, together with defensive factors such as 
mucus and bicarbonate(Raish et al., 2021). Synthetic 
materials, including cytoprotectives, are often used in 
peptic ulcer therapy, one of which is omeprazole. 
However, omeprazole causes some side effects, in-
cluding diarrhea, nausea, vomiting, abdominal pain, 
and numbness in the extremities, among others. 
Therefore, there is a need to consider safer alternative 
drugs in herbal medicines (Park et al., 2019).  

Helminthostachys zeylanica (L.) Hook. (family Ophi-
oglossaceae), known as Tunjuk Langit in Indonesia, is 
biologically rich in potential flavonoids such as 
ugonin A-Z (Chen et al., 2003; Huang et al., 2003; 
2017) and ugonstilben, which can be used as an alter-
native medicine for peptic ulcers because of their an-
tioxidants and anti-inflammatory activities. Previous 
studies on the pharmacological effects of H. zeylanica 
extracts include hepatoprotective (Suja et al., 2004; 
Wu et al., 2018), cytotoxic and antioxidant (Huang et 
al., 2003), anti-hyperuricemia (Fitrya and Muharni, 
2014), anti-inflammatory (Hsieh et al., 2016; Wu et al., 
2017b), anti-melanogenesis (Yamauchi et al., 2015), 
antiosteoporosis (Huang et al., 2017), anti-acute lung 
inflammation (Liou et al., 2017), suppressive vascular 
abnormalities (Pan et al., 2018), antisteatosis (Chang 
et al., 2019), and antidiabetic (Ridhasya et al., 2019). 
However, there are no studies on the potential of its 
extract as an antiulcer. Therefore, this study aims to 
identify the potential of H. zeylanica root ethanolic 
extract as an anti-ulcerous in animals induced with 
acute gastric lesions and determine the gastric histo-
pathology of animals.  

MATERIAL AND METHODS 

Materials 

H. zeylanica roots were collected from the Musi 
Banyuasin area, South Sumatra Indonesia (3°13'07.3"S 
104°38'43.8"E) in October 2019 and identified in Indo-
nesian Institute of Science with No. 
106/IPH.06/HM/I/2019. The specimen was deposit-
ed in the Biology Department, University of Sriwija-
ya. Other materials are ethanol absolute (Merck®), 
sodium carboxymethylcellulose (Na-CMC) (Brataco®), 
NaOH (Merck®), omeprazole (Dexa Medica®), Alcian 
blue staining (Sigma Aldrich). 

Preparation of ethanol extract from H. zeylanica root  

Preparation of the sample of H. zeylanica begins 
with wet sorting, drying and dry sorting. Drying was 
carried out using an oven at a temperature of 40°C to 
constant weight. The dried H. zeylanica was ground 
using the herbal grinder (MS-ML100) and sieved with 
a fineness degree of 30 mesh.  

H. zeylanica root was subjected to a process of ex-
traction by maceration. A total of 1 kg of its powder 
was macerated with 96% ethanol (48 h). The macera-
tion process was carried out four times until the sol-
vent appeared colorless. Subsequently, total macerate 
was evaporated in a rotary evaporator (Buchi®) at a 
temperature of 70°C until a thick extract was ob-
tained. The extract was stored in the refrigerator at 
4°C before use.  

Determination of total flavonoids  

A total of 20 mg of H. zeylanica extract was dis-
solved in 10 mL of absolute ethanol to obtain a con-
centration of 2 mg/mL as stock solution. A total of 0.1 
mL of 10% AlCl3, 0.1 mL of 1 M sodium acetate, and 
2.8 mL of distilled water were added to 0.5 mL of 
stock solution, then incubated for 30 min. The total 
flavonoids in the extract were determined using the 
spectrometric method, while the standard curve was 
from solutions of quercetin 20, 30, 40, 50, and 60 ppm. 
Furthermore, extract absorbance was measured at a 
maximum wavelength (λ) of 440 nm, and the flavo-
noid levels were measured based on the relation be-
tween absorbance and concentration on the standard 
curve. The total flavonoid content was expressed as 
the quercetin equivalent (QE) per gram of extract 
(Pontis et al., 2014). 

Antiulcer effect test 

In this study, 30 male Wistar rats weighing 180-200 
g were used, and the ethics of using animals has re-
ceived approval from the Health Polytechnic of Pa-
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lembang with No: 533 KEPK/Adm2/XII/2020. The 
rats were climatized for one week under adequate 
lighting (12 h of light) and room temperature of 22°C. 
Food and drink were provided ad libitum, and the 
animals were randomly assigned to 6 groups, namely 
normal and negative groups that received 1 mL of 
0.5% Na-CMC orally. Furthermore, the positive group 
received 20 mg/kg BW orally of omeprazole, and the 
test group received TL extract at doses of 100, 200, 
and 400 mg/kg BW for 14 days by oral. 

After 14 days of treatment, the rats fasted for 24 h, 
and on the 15th day, all groups were induced with 
absolute ethanol 1 mL/200 g BW orally except the 
normal group. Meanwhile, two hours after induction, 
the animals were sacrificed by cervical dislocation, 
and surgery was continued. Rats were dissected to 
take gastric organs and observed macroscopically by 
examining the characteristics of color, size, and sever-
ity of the lesions. Gastric fluid was used to analyze 
antiulcer parameters, namely volume, pH, total acidi-
ty, and gastric wall mucus, while a photomicrograph 
of gastric tissue was further taken for histopathologi-
cal analysis (Jincy and Sunil, 2020; Najini et al., 2018; 
Zakaria et al., 2015). 

Measurement of ulcer area and ulcer index  

The lesion area was observed macroscopically, and 
images were taken with a digital camera (Canon® 
Japan), and the gastric ulcer area was quantified using 
MacBioPhotonics image J program (Najini et al., 
2018). Furthermore, the ulcer area was measured by 
the ulcer score parameter. Referring to Hina (2013), 
ulcer scores were classified from 0-3 where 0 = normal 
to 3 (lesion size > 3 mm). Meanwhile, the Ulcer Index 
(UI) was calculated by adding the mean number of 
ulcers + mean ulcer severity score + percentage of rats 
with ulcers divided by 10 (Hina et al., 2013; Jincy and 
Sunil, 2020; Maria et al., 2015). The percentage of in-
hibition (I%) was calculated by the equation [1] (Al-
Batran et al., 2013; Maria et al., 2015; Trinovita and 
Fatmaria, 2020). 

Ulcer inhibition (%) =  
UI control – UI treated 

× 100% [1] 
UI control 

Determination of physicochemical gastric fluids 
properties 

The entire gastric fluid was removed and collected 
in a graduated centrifugation tube, which was record-
ed as the volume of gastric fluid. It was centrifuged at 
2500 rpm for 10 min, and the supernatant was deter-
mined with a pH meter and recorded as gastric fluid 
pH (Kandhare et al., 2012). The total acidity was de-
termined by the titration method. A total of 1 mL of 
the supernatant was diluted with distilled water to a 
volume of 10 mL and titrated with 0.01 N NaOH with 

phenolphthalein as an indicator. The formation of 
pink color indicated the endpoint of the titration, and 
the total acidity value was expressed in mEq/L (Hina 
et al., 2013; Jincy and Sunil, 2020; Zakaria et al., 2015).  

Gastric wall mucus or mucin levels were deter-
mined by a spectrometer, where using an Alcian blue 
was used as a complexing agent. The mucin content 
was proportional to Alcian blue (AB) amount, which 
formed a complex with mucus. The absorbance AB 
was measured with a spectrometer at 580 nm, and the 
Alcian blue extract quantity per gram of tissue was 
calculated from standard curves (Ijioma et al., 2018; 
Raish et al., 2021; Saremi et al., 2019; Zakaria et al., 
2015; Zhou et al., 2020)  

Gastric histopathological observations 

The gastric organs were fixed with 10% formalin 
buffer for 24 h and the tissue was dehydrated with 
alcohol. Subsequently, the tissue was made of paraffin 
blocks and cut with a thickness of 5 μm using a micro-
tome. The incisions were attached to a slide, which 
was stained with hematoxylin and eosin (H&E) stain-
ing (Al-Batran et al., 2013; Laloo et al., 2013; Maria et 
al., 2015). 

Statistical analysis  

Normality test using Shapiro-Wilk to determine 
the distribution of data. The data were processed 
using SPSS 26 and shown as mean ± SD. Furthermore, 
the variance was analyzed using a one-way ANOVA 
model with a 95% confidence level (p<0.05), which 
stated that the data were normally distributed, then 
continued with Tukey's post-hoc test to find out the 
differences between groups. Differences between 
groups were considered statistically significant if 
p<0.05. 

RESULTS  

Total flavonoids of H. zeylanica root ethanolic extract 

The total flavonoids in the ethanol extract of the H. 
zeylanica root were 51.12 mg in 1 g of the extract 
(5.11%). 

Antiulcer effects of H. zeylanica root ethanolic extract 

Based on the evaluation of the lesion area, it was 
found that the stomach of the normal and positive 
control group showed an ulcer score of 0. The nega-
tive control group showed the lesion with the highest 
severity, namely the ulcer score of 3. The test groups 
showed that the mean ulcer scores were 3, 2 and 0.5, 
respectively, for doses 100, 200 and 400 mg/kg BW. 
Based on the macroscopic  observations,  the  heaviest  
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Figure 1. The macroscopic stomach of experimental rats treated with the root H. 

zeylanica ethanolic extract, sodium carboxymethylcellulose and omeprazole. 

(A) Normal; (B) Positive control (omeprazole 20 mg/kg) group; (C) Negative control; (D-F) Test 

groups 100, 200, and 400 mg/kg BW of extract. 

 

A B 

  

Figure 2. The effect of the root H. zeylanica ethanolic extract, sodium 

carboxymethylcellulose and omeprazole on ulcer index and percent inhibition of 

ulcer. 

(A) Normal; (B) Positive control (omeprazole 20 mg/kg) group; (C) Negative control; (D-F) 

Test groups 100, 200, and 400 mg/kg BW of extract.  

Data are expressed as mean ± SD (n=5); Different letters indicated significantly different by 

ANOVA followed by a Tukey’s test (p<0.05): a compared to the normal group; b compared to 

the positive group; c compared to negative group.  

 
lesions occurred in the group with a dose of 100 
mg/kg BW. In the 200 mg/kg BW dose group, the 
severity of the lesions decreased significantly 
(p<0.05), meanwhile, there was a slight redness and 
no hemorrhagic stress in the 400 mg/kg BW (Fig. 1). 
This indicated that the H. zeylanica root extract at a 
400 mg/kg BW dose showed an anti-ulcerative effect.  

The ulcer index value and the average inhibition 
percentage are shown in Fig. 2. 

H. zeylanica extract at a dose of 100 mg/kg BW had 
an ulcer index (UI), which was not significantly dif-
ferent from the negative control (p>0.05). While at 

doses of 200 and 400 mg/kg BW there was a signifi-
cant difference with the negative control (p<0.05), but 
only the 400 mg/kg BW group was similar to the 
positive and normal groups (p>0.05). Although the 
ulcer index in the 200 mg/kg BW group did not show 
a statistically significant difference with the 400 
mg/kg BW group (p=0.984), they had a different per-
centage of inhibition. This is supported by the macro-
scopic appearance of the stomach, which shows that 
the 400 mg/kg BW group was better at preventing 
ulcers. This indicated that the anti-ulcerative effect of 
the ethanolic extract of H. zeylanica root was dose-
dependent. 
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Table 1. The effect of the root H. zeylanica ethanolic extract on physicochemical properties of gastric fluid. 

Groups 
Volume 

 (mL) ± SD 
pH ± SD 

Total acidity 

(mEq/L) ± SD 

Mucin content 

 (μg AB/g tissue) 

Normal control (0.5% Na-CMC) 0.50 ± 0.38c 5.00 ± 0.00 10.00 ± 0.00c 296 ± 20.00c 

Omeprazole (20 mg/kg) 0.80 ± 0.20c 5.00 ± 1.00 25.00 ± 5.00c 313 ± 15.00c 

Negative control (0.5% Na-CMC) 3.33 ± 0.76ab 3.33 ± 1.53 38.33 ± 0.71ab 220 ± 20.00ab 

Extract (100 mg/kg) 3.92 ± 0.38abc 3.67 ± 0.57 29.67 ± 4.16c 244 ± 40.00ac 

Extract (200 mg/kg) 1.83 ± 0.29abc 4.00 ± 1.73 26.00 ± 0.76c 260 ± 10.00b 

Extract (400 mg/kg) 1.33 ± 0.58c 5.00 ± 1.52 11.33 ± 1.53c 303 ± 20.00c 

Data are expressed as mean ± SD (n=5); Different letters indicated the significantly different by ANOVA followed by a Tukey’s test (p<0.05): a compared 

to the normal group; b compare to the positive group; c compare to the negative group. Na-CMC: Sodium carboxymethylcellulose. 

 

 
Figure 3. Histology of animal stomach treated with the root H. zeylanica ethanolic extract, sodium carboxymethylcellulose 

and omeprazole. 

(A) Normal; (B) Positive control (omeprazole 20 mg/kg) group; (C) Negative control; (D-F) Test groups 100, 200, and 400 mg/kg BW of extract. 

Magnification 100×. 

 
Antiulcer parameter 

In all test groups, volume, total acidity, and mucin 
levels (except the medium-dose group) showed sig-
nificant differences with the negative control (p<0.05), 
while the high dose group was not different from the 
normal and the omeprazole groups (p>0.05). Mean-
while, the results of the gastric fluid analysis are 
shown in Table 1. 

The gastric pH of the test group was not signifi-
cantly different from normal, positive, and negative 
controls (p>0.05), but the pH of all groups of extract 
doses increased compared to negative controls. Simi-
larly, there was no significant difference in pH be-
tween the test groups. 

Histopathology of normal and positive controls 
showed no necrosis on the surface of the epithelial 
cells, while the negative control showed irregularities 

in the gastric mucosal epithelium with necrosis pene-
trating the sub-mucosa. The histopathological of the 
100 mg/kg extract gave moderate damage to the epi-
thelial cell surface with necrotic lesions penetrating 
the sub-mucosa. The damage was lighter in the medi-
um-dose group, where the necrosis did not penetrate 
the sub-mucosa. However, the high dose group 
showed no damage and necrosis on the surface of the 
sub-mucosal epithelial cells. The histopathological 
description of the rat stomach from each group is 
shown in Fig. 3. 

DISCUSSION 

This study was conducted to determine the poten-
tial of H. zeylanica extracts as an antiulcer due to the 
chemical constituents. Presently, there are more than 
20 flavonoid compounds have been identified as 
ugonin A-Z and ugonstilben A-C from H. zeylanica 
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roots (Chen et al., 2014; Huang et al., 2009; 2017; Su et 
al., 2016). The quantitative analysis of total flavonoid 
was 51.12 mg/g extract. A previous study by Wu et 
al. (2017b) showed that the levels of several constitu-
ents of the extract, such as quercetin, ugonin J, and 
ugonin M in the extract, were 0.056, 0.112, and 0.277 
mg/g, respectively (Wu et al., 2017b).  

Macroscopic observations showed that absolute 
ethanol causes gastric ulcers in rats, characterized by 
spot ulcers and heavy bleeding. In addition, it also 
increases the volume of gastric acid through the his-
tamine release mechanism, and a factor that plays in 
this damage is the loss of the protective effect of pros-
tacyclin (PGI2) (Abdulla et al., 2010). The ulcers are 
caused by the erosion of the epithelial membrane and 
damage to the gastric mucosal barrier due to the ad-
ministration of absolute ethanol, which burst the 
blood vessels (de Souza et al., 2019; Hamedi et al., 
2015; Zhang et al., 2019). This is indicated by the ulcer 
score of the negative control group being the highest. 
Meanwhile, the group receiving H. zeylanica extract 
showed a decrease in the lesion score as the dose in-
creased. The observations also showed that the H. 
zeylanica extract at a dose of 400 mg/kg prevented 
ulcers, equivalent to the ability of omeprazole (20 
mg/kg). This is in accordance with the ulcer index 
value of this group was not significantly different 
from the omeprazole group (p>0.05). In addition, the 
ability of H. zeylanica extract in preventing ulcer dis-
ease is thought to be caused by its antioxidant and 
anti-inflammatory activity.  

There was no significant difference between the 
pH of all test groups; however, based on volume 
analysis and total acidity, the high dose group 
showed the ability to inhibit HCl secretion, which was 
similar to the omeprazole (p>0.05). The normal con-
trol pH was different from the normal gastric pH, 
which should have a more acidic range from 1 to 3.5. 
This was because there are still food residues in the 
stomach of animals that can increase the pH to 5.5-7 
(Singh and Gallier, 2014). An increase in the dose of 
the extract significantly reduces the volume and total 
acidity of gastric fluid and increases the mucin secre-
tion. This showed that H. zeylanica extract could pre-
vent peptic ulcers because agents that increase mucus 
secretion and decrease acid secretion are potentially 
antiulcer drugs (Ahmad et al., 2013; Jincy and Sunil, 
2020). The omeprazole group was the best in sup-
pressing gastric acid secretion and gastric fluid vol-
ume because it irreversibly inhibits H+K+ATPase in 
gastric parietal cells (Adefisayo et al., 2017; Yasin et 
al., 2020).  

The H. zeylanica roots are known to contain flavo-
noids such as quercetin and ugonin that are active as 
antioxidants (Huang et al., 2003) and anti-

inflammatory (Hsieh et al., 2016; Wu et al., 2017b). 
Quercetin can scavenge free radicals such as superox-
ide anions, peroxyl, and hydroxyl radicals 
(Abourehab et al., 2015; Yasin et al., 2020), which 
shows gastroprotective activity through reduced lipid 
peroxidation, mast cells, and increased activity of 
antioxidant enzymes (Jincy and Sunil, 2020). Moreo-
ver, ugonin M (Wu et al., 2018), ugonin V, W, Y and 
ugonin J-R, and ugonstilben have been reported to 
inhibit nitric oxide (NO) production with IC50 values 
of 6.2−10.1 µM (Huang et al., 2017). One neougonin A 
compound also showed inhibitory activity of lipopol-
ysaccharide (LPS)-induced NO production in 
RAW264.7 cells with an IC50 value of 3.32 μM (Cao et 
al., 2016; Su et al., 2016). The NO is a species that re-
acts with various reactive oxygen species (ROS) to 
form peroxynitrite, which causes a cytotoxic effect on 
neutrophils and exacerbates lipid peroxidation 
(Beckman et al., 1990; Wu et al., 2018). Inhibition of 
NO production, in turn, inhibits lipid peroxidation. 
Since antioxidants work by neutralizing ROS, there is 
a balance between aggressive and defensive factors 
(Hsieh et al., 2016; Huang et al., 2003). Ugonin M was 
able to suppress pro-inflammatory cytokines such as 
tumor necrosis factor-a (TNF-a), interleukin-6 (IL-6), 

and IL-1, together with proteins such as inducible 
nitric oxide synthase (iNOS) and cyclooxygenase-2 
(COX-2). Furthermore, it also increased the produc-
tion of antioxidant enzymes, namely superoxide dis-
mutase (SOD), glutathione peroxidase (GPx), and 
catalase (CAT) (Huang et al., 2009; Wu et al., 2018, 
2017a). The SOD works to reduce injury in many dis-
ease processes (Beckman et al., 1990; Zakaria et al., 
2015). One of the targets of superoxide is the produc-
tion of NO by the endothelium, macrophages, neu-
trophils (Beckman et al., 1990). Ugonin M can also 
decrease COX-2, which is the dominant cyclooxygen-
ase in the inflammatory response and contributes 
significantly to prostaglandin synthesis in the ulcer 
area (Fang et al., 2008; Halter et al., 2001). Thus, 
ugonin M can effectively reduce free radical damage 
and lipid peroxidation, reducing inflammation. (Wu 
et al., 2018).  

Based on this study, the H. zeylanica extract was 
able to increase mucus secretion; therefore, it is cyto-
protective (de Olinda et al., 2008). Moreover, the main 
target of peptic ulcer therapy is to improve the quality 
and quantity of mucus and inhibit acid secretion (Iji-
oma et al., 2018). Mucus is composed of water and 
glycoprotein, preventing ulcer formation and increas-
ing gastric juice buffer (de Souza et al., 2019; Halim et 
al., 2017).  

Histopathological evaluation of gastric tissue was 
carried out to determine the ability of the extract to 
recover the damage caused by ethanol. This histo-
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pathological observation led to a morphological de-
scription of the damage in form of necrosis in the 
stomach of rats, which changes the normal structure 
of the gastric mucosa (Laloo et al., 2013). The photo-
micrograph of the stomach of normal group rats 
showed regularity in which the gastric epithelium 
appeared regular and intact. The positive control 
group showed no necrosis on the surface of the epi-
thelial cells because the omeprazole inhibits the pro-
ton pump that binds covalently to H+K+ATPase, 
thereby blocking acid secretion into the gastric muco-
sa (Yasin et al., 2020). A negative control photomicro-
graph showed irregularities in the epithelial layer, 
where necrosis damage to the gastric mucosa pene-
trates the sub-mucosa. This occurred because absolute 
ethanol causes impaired mucosal integrity, which 
triggered the release of inflammatory mediators such 
as histamine and leukotriene’s in the gastric mucosa 
(de Souza et al., 2019; Guzmán-Gómez et al., 2018).  

The antiulcer activity shown by the extract group 
is due to the antioxidant and anti-inflammatory activ-
ity of the phytochemical components. Ugonin M is an 
important component of the H. zeylanica roots with a 
role in overcoming inflammation. According to (Wu 
et al., 2018), ugonin M works to overcome inflamma-
tion through a down-regulation system where it in-

hibits the expression of NF-B, which functions in the 
synthesis of pro-inflammatory cytokines (such as 
TNF-, IL-6, and IL-1β) and the expression of iNOS 
and COX-2. Meanwhile, the decrease in the levels of 
NF-κB led to the reduction in the levels of cytokines 
and expression of iNOS and COX-2. This showed that 
the anti-inflammatory and antioxidant activity exhib-
ited by quercetin, ugonin, and ugonstilben from H. 
zeylanica extract can produce an antiulcer effect in 
acute gastric lesions in experimental animals. 

CONCLUSION 

The analysis of antiulcer and histopathological pa-
rameters showed that H. zeylanica root ethanol extract 
has the potential as an antiulcer agent in acute gastric 
lesions. In addition, the antiulcer activity could be 
produced by flavonoid chemical components, which 
worked through antioxidant and anti-inflammatory 
activities. 
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