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ABSTRACT: Gastric ulcers and bloating are gastrointestinal tract disorders related to
gastric mucosa damage, inflammation, and oxidative stress. Acetic acid induction models
in experimental animals are widely used to represent these conditions experimentally. This
study aims to test the effectiveness of Biovina health supplement extract on the healing
of peptic ulcers and bloating in male white rats (Ra#tus norvegicus) induced by acetic acid.
This study used a laboratory experimental design with the division of baseline (normal),
negative control, positive control, and treatment groups given Biovina supplements with
formulation variations. Induction of acetic acid is carried out to cause gastric mucosal
damage and gastric distension. Effectiveness evaluation was carried out through direct
observation of the stomach which included the size of the stomach, mucosal color, and
the presence of necrosis and wounds. The results showed that the negative control group
experienced significant gastric damage, characterized by a significant enlargement of the
size of the stomach (length and width), discoloration of the mucosa from dark red to
blackish, and a large amount of necrosis and wounds. This condition reflects the
occurrence of acute inflaimmation and distension in the gastric tissues. In contrast, the
positive control group and the group given Biovina 1, 2 and 3 supplements showed
significant improvement, characterized by a large or bloated stomach size to shrink or
normal back to or equal to baseline and positive control (commercial drugs). The color of

the mucosa from blackish red turns to fresh pink. The stretched mucosal layer and

839

Natural Resources for Human Health (NRFHH)

https://nrfhh.com



Natural Resources for
Human Health 9

elSSN: 2583-1194

necrosis and wounds turn into rugae elastic, smooth surfaces and wounds heal the same
with positive control and baseline. The conclusion is that Biovina supplements have been
shown to be effective in curing peptic ulcers and bloating and have the potential to be a

gastroprotective agent due to chemical irritation of acetic acid.

1. INTRODUCTION

The health and fitness of the physical body is very important in the body, but in today's development that makes a fast and
consistent way of life of individuals needs to be beneficial and leads to unfavourable ones that can make the body susceptible
to diseases. Diseases can be caused by anything including the Minahasa tribe's habit of eating “Gohu” (Nainggolan et al., 2022),
which is always mixed with vinegar acid (acetic acid) which can cause stomach ulcers and bloating if the concentration is
excessive, even small habits that are often done such as delaying mealtimes to irregular diets, which can cause excessive acid
production so as to trigger the emergence of stomach acid disease (Sinaga & Fajrin, 2022), (Pandiangan et al., 2022). The results
of a survey from the North Sulawesi health office in 2021 recorded 29,260 gastritis patients (Kuna et al., 2023).

Gastric ulcer is one of the disorders of the digestive tract that has a high prevalence. This condition is mainly caused by excessive
stomach acid production which is influenced by the increased presence of aggressive factors, including foods containing acetic
acid, the use of non-steroidal anti-inflammatory drugs, alcohol consumption, smoking habits, and the presence of Helicobacter
pylory bacterial infections (Ifada et al., 2022), (Pandiangan et al., 2025).

Biovina supplements are antidegenerative traditional medicinal plants (Pandiangan et al, 2024), that have benefits as
antioxidants (Pandiangan et al.,, 2018), anticancer (Malingkas et al., 2022), anticholesterol (Pandiangan et al., 2023), and
antidiabetic (Pandiangan, et al. 2025). Biovina products are a technology of medicinal products made from herbs or traditional
medicinal plants that have often been used by the public in general, biovina health products are new products that have never
existed because they are based on regional traditional medicinal plants (Pandiangan et al., 2021). According to the patent ID
000009577 that Biovina's health supplement contains raw materials Pasote (Dysphania ambrosivides) (Pandiangan et al., 2018) and
dry extract of Gambir (Uncaria gambir). Related to the production method of health supplements that use raw materials in the
form dried extract of Pasote (Dysphania ambrosioides) and dried extract of Gambir (Uncaria gambir). The process of making this
supplement includes several stages, namely: first, preparing dried extracts from the Pasote plant; second, prepare dried extract
of Gambir leaves; third, grind Pasote extract until it reaches a particle size of 40 mesh; fourth, puree dried extract of Gambir
leaves also up to a size of 40 mesh; and fifth, mixing 25% Pasote extract with 75% gambier leaf extract evenly using a mixing
device in the form of a mixer (Patent ID 000009577).

The habit of the people of North Sulawesi with food containing acetic acid called "Gohu" can cause stomach ulcers and
bloating if the concentration of vinegar acid is excessive because there is no right level of the taste of the maker (Pandiangan et
al,, 2018). Therefore, it is necessary to research the use of herbal medicines from Biovina supplements as a cure for gastric
ulcers so that the problem of this disease can be overcome (Pandiangan et al., 20206). It is necessary to research how effectively

it is used as a peptic ulcer medicine by preclinic test .

The problem in this study is whether the administration of Biovina health supplements is effective in the healing process of
gastric ulcers and bloating induced with acetic acid? Therefore, the title of this study is a test of the effectiveness of Biovina
health supplement extract on the healing of rat gastric ulcers (Rattus norvegicus) induced by acetic acid. The goal is to determine
the effectiveness of Biovina's health supplement on the healing of gastric wounds and bloating in rats (Rattus notvegicus)
induced with acetic acid to be developed into a new Indonesian Natural Ingredient Medicine.

2. MATERIALS AND METHODS
2.1 Research Location

This research was conducted at the Manado Unsrat Pharmacy Laboratory and the Biovina Herbal Laboratory located at Jaga 2,
Sea Mitra Village, Pineleng District, Minahasa Regency, North Sulawesi Indonesia.

2.2 Tools and Materials
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Sonde, Gloves, Erlenmayer, measuring cup, Beaker glass, iron ruler, jar, scissors, tweezers, Biovina Supplement, chlorosome
acetic acid, gastric medicine (Promag), aquaades, alcohol, caliper, binocular microscope,

2.3 Research Design

The reseatch design used was a Complete Random Design (RAL) experimentally in the laboratory using the research object of
18 Wistar rats (Suyoko et al., 2023; Solfaine & Supriyanto, 2022). The experimental group was divided into 6 groups, including:

Baseline (Normal control): normal life (no given acetic acid)
Negative Control: Acetic Acid + Aquaades

Positive Control: Acetic Acid + Gastric Medicine (Promag)
Biovina 1: Acetic Acid + Biovina Supplement 1 mg/mL
Biovina 2: Acetic Acid + Biovina Supplement 2 mg/mL
Biovina 3: Acetic Acid + Biovina Supplement 3 mg/mL
2.4 Research Procedure

2.4.1 Rat Maintenance

This study used a test animal of wistar rats (Rattus norvegicus) with a weight of about 150-300 g and * 10 months old. The rats
were kept individually in a 25 cm x 40 cm plastic cage with a wire cover that had been equipped with a drinking water bottle
and a feeding place. Then the rats were stabilized for 3 weeks to reduce the stress gained due to the differences in the new

environment in the research site and the environment (Rejeki et al., 2018).
2.4.2 Induction and Treatment of Gastric Ulcers and Bloating

Acetic acid is used as an inducing agent for gastric ulcers and bloating due to its ability to cause obvious local health disorders
in the abdominal cavity so that it is easy to observe (Dong et al., 2025), the pain that occurs is caused by a dectrease in pH in
the abdominal cavity which causes ulcers in the gastric tissue (Lara et al., 2021). The manufacture of Acetic Acid induction
solution is made by dissolving 25% Acetic Acid as much as 50 mL, in 50 mL of aqueducts, so that an acetic acid solution with
a concentration of 12.5% is obtained. The solution (Inducer) is injected or given to rats according to body weight with the

provision of 1 mL/200 g body weight.

The administration of Biovina supplement extracts and gastric drugs to test animals was carried out by the oral administration
method (checked). Biovina supplement extract 100 mg is dissolved in an aqueduct of 100 mL and then administered orally
using a sonde (check) for 7 days. During the treatment period, the animals were observed to see changes in the behavior and
morphology of the Wistar rat. The research object used was 18 male Wistar rats divided into 6 groups (Sundalangi et al., 2016).
Group I (3 baseline or normal rat)), group II (3 Negative Control rat), group III (3 Positive Control rat), group IV (3 Biovina
1 rat), group V (3 Biovina 2 rat), (3 Biovina 3 rat). The control group was not given an inducing solution and treatment. The
negative control group was given 12.5% Acetic Acid for 2 days then given aqueducts of 1 mL/200 g body weight for 7 days
and then termination of day 7. The positive control group was given 12.5% Acetic Acid for 2 days then continued with the
administration of Promag gastric drug for 7 days, then terminated on the 7th day. The Biovina 1 group was given 12.5% acetic
acid for 2 days then continued with the administration of Biovina solution 1 mg/mL for 7 days and terminated on the 7th day.
The Biovina 2 group was given 12.5% acetic acid for 2 days then continued with the administration of Biovina solution 2
mg/mL for 7 days and terminated on the 7th day. The Biovina 3 group was given 12.5% acetic acid for 2 days then continued
with the administration of Biovina 3 mg/mL solution for 7 days and terminated on the 7th day.

2.5 Observation Parameters
2.5.1 Observation of Rat Growth

Mouse growth was determined through weight measurements and observation of activity and behavior (Suyoko et al., 2023).
Weighing the weight of Wistar rats (g) aims to determine the health of test animals and monitor weight changes (Ismiranty et
al., 2023). The method of data collection and tabulation is as shown in Table 2.
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2.5.2 Morphological or Behavioral Observation Parameters

This parameter is observed by visible appearance and is carried out by paying attention to movements, breathing movements,
eyes, muzzle, hair, eating and drinking activities.

2.5.3 Measurement of Stomach Length and Width (Bloating Parameters)

To find out the occurrence of ulcers and gastric bloating, the length and width (cm) of the rat's stomach were measured with a
digital caliper, which would be the result of multiplication, which would be the magnitude of bloating (cm?).

2.5.4 Microscopic Observation of Gastric Ulcers

This microscopic observation is carried out to see gastric ulcers through the parameters of looking at the color of the mucosa,
the surface of the mucosal layer (there is a wound or its number) per 1 field of view, and necrosis of the inside of the stomach.

2.6 Data Analysis

The data will be analyzed using the Excel program to tabulate by averaging and looking for standard deviations and graphing.
Then the difference statistics were tested with variance analysis (ANOVA) using SPSS. If there is an ANOVA with a significant
difference in o = 0.05, then it is further tested using the Duncan test at a confidence level of 95%.

3. RESULTS AND DISCUSSION
3.1 Growth of Wistar Rats During the Adaptation Period

Observation of the growth of Wistar rats during the adaptation period or before treatment is necessary to ensure that the rat
used are healthy and grow well before the treatment is carried out. Observation of the growth of the rats before treatment was
carried out through periodic weight weighing every 3 days. Weighing lasted for 18 days before treatment or the adaptation
period to the mean and standard deviation can be seen in Table 1. The increase in the growth of these rat over 18 days can be
seen in Figure 1 showing that all of the rat used are growing and healthy. Figure 1 shows that the lowest average body weight
of Wistar rat before treatment (adaptation period) was the Biovina 2 group with the highest average body weight of
257.00£66.78 g on day 18 of the adaptation period, while the highest body weight over time (days) occurred in the Biovina 3
treatment with an average of 306£66.78 g. It can be ascertained that the Rat used were healthy rat (Figure 1).

350

U“xyf»
il oy 0l walpee C onitrol
el Cor1tr ol 4 wele Bioving 1
sl i ovina 2 s Biovina 3

Figure 1. Wistar mouse growth graph of each treatment group baseline (blue line), Negative Control (Orange color),
Positive Control (dark green color line), Biovina 1 (light blue line), Biovina 2 (purple line), Biovina 3 (Light
green).

Figure 1 shows weight observation over 18 days, it can be seen that most of the groups experienced a gradual increase in weight
from the beginning to the end of the adaptation period. The Biovina 2 group showed the lowest weight gain with an average
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weight gain of 21.0014.00, the Negative Control group showed the highest increase with an average of 48.33116.65. It shows

that all groups experienced good growth during the adaptation period.

Table 1. Growth and weight gain (g) of Wistar rat Adaptation Period or before treatment for 18 days showing good growth.

Sample code

Mean and standard
deviation of baseline
weight (g)/Day 0

Mean and standard
deviation of final weight

(g) day 18

Mean and standard
deviation of weight gain

(9]

Baseline (Normal) 267.33+ 7.44 300.33+15.01 33.00%5.58
Negative Control (K) 253.67+6.71 302.00£12.05 48.33106.65
Positive Control (K+) 259.33+3.08 282.3319.44 23.00%6.46
Biovina 1 mg/mlL (B1) 256.00+4.91 283.33+11.34 27.33+3.58
Biovina 2 mg/mL (B2) 236.00+9.48 257.00%6.78 21.00£4.00
Biovina 3 mg/mlL (B3) 257.33+ 3.47 306.00+6.78 33.00+10.58

The weight of Wistar rat before treatment experienced a gradual increase in weight in all groups. The weight gain in the Baseline
group increased by 33.00£10.58g, K- increased by 48.33+16.65g, K+ increased by 23.00£16.46g, Biovina 1 increased by
27.33%13.58¢g, Biovina 2 increased by 21.00£4.00g, increased by 33.00£10.58g. The highest weight gain was seen in Negative
Control and the lowest increase in Biovina 2. That Wistar rat during the adaptation period experienced a good increase, this
increase was also seen morphologically in Wistar rat (Table 1).

Wistar rat that are healthy and well adapted to the laboratory environment generally show gradual weight gain over time,
especially if feed and water intake is administered ad libitum. This condition reflects that the nutritional and energy needs of
rats are well met, so that metabolic processes, tissue growth, and physiological functions of the body can take place normally,
stable weight gain shows that rats do not experience excessive environmental stress, metabolic disorders, or pathological
conditions that can inhibit growth (Fitria ez a/, 2019).

3.2 Rats Morphology and Behavioral Activity

Observation of morphological behavior with the naked eye was carried out with a focus on movement, breathing frequency,
eye and muzzle conditions, hair/hair, and eating and drinking activities of rats (Table 2). The results of morphological
observations during the initial adaptation period of the study showed uniform and normal conditions of healthy movements,

clear clean eyes, healthy clean muzzles, clean white hair, and normal eating and drinking activities.

In the adaptation period, the observation results resembled the initial condition (day 0), because the rat came from the same
laboratory so there were minimal changes. Morphological behavior observations on day 18 showed uniform (normal) healthy
movements, rhythmic calm breathing, clear clean eyes, healthy clean muzzle, clean white hair, and normal eating and drinking
activities (Table 2).

Observations of the morphology and behavior of rat at the induction stage of gastric inflammation with acetic acid began to
show differences between the induced group and the baseline group. The induced group displayed fewer active movements
than the baseline, rapid breathing with irregular rhythms and panting, eyes often closed, sweaty snout and nose, hair
protruding/standing, and appetite and drinking decreased drastically during induction (Table 2) conditions worsened for 2 days
with enlarged stomach, shortness of breath, and near-death.

Morphological appearance and activity of the Baseline group maintained normal morphology and activity (Table 2) agile and
active movements, normal and regular breathing, accompanied by frequent scratching of the ears and muzzle (Figure 2b). The

eyes are clean and clear, while the white hair plumage appears smooth, dense, and shiny (Figure 2b).
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Figure 2. Morphological observations and activity of induced (a), non-induced (Baseline) Wistar rat (b) (Pandiangan et
al., 2026c¢)

The morphological appearance and activity of the Negative Control treatment after acetic acid induction (Figure 2a), were seen
still, little movement, shortness of breath, decreased appetite, frequent sleeping, flatulence or swelling, and raised and standing
feathers. On day 2 activity decreases with slight movement, irregular and shortness of breath, enlarged or bloated stomach, and

sweaty nose (Figure 2a). On the seventh day, the test animals died (Table 2).

Table 2. Morphological observations and behavioral activity of Wistar rat Baseline (normal), Negative control (K-),

Positive control (K+), Biovina treatment 1, 2, 3 mg/mL during 27 days of observation (Pandiangan et al., 2026c).

Groups

Observation of the morphology, activity and behavior of Wistar rats

Adaptation period 18 days

Induction (acetic acid) 2 days

After treatment (7 days)

Baseline (Normal)

Agile movements, normal
breathing, frequent
scratching of the ears, clean
and clear eyes, fine and

dense white hair.

Agile movements, normal
breathing, frequent scratching
of the ears, clean and clear

eyes, fine and dense white hair.

Agile movements, regular breathing,
normal eating activities, clean and
clear eyes, frequent scratching of the
ears, smooth and thick, clean hair.

Agile movements, normal

breathing, frequent

Slight movement, shortness of

breath, decreased appetite,

Not much movement, irregular

breathing, not much movement,

and clear eyes, fine and
dense white hair.

flatulence/swelling, feathers
raised and standing,.

K- tchi f th 1 fi t sleepi

scratching of the ears, clean |frequent s eepmg, enlarged/bloated, sweaty nose. The

and clear eyes, fine and flatulence/swelling, feathers )

. . . . second day died.

dense white hair. raised and standing.

Agile movements, normal | Slight movement, decreased Agile movements, normal and calm
Kt breathing, frequent appetite, frequent sleeping, breathing, frequent scratching of the

scratching of the ears, clean |flatulence/swelling, feathers ears, clean and swollen eyes, clean

and clear eyes, fine and raised and standing,. and dense fur.

dense white hair.

Agile movements, normal  |Slight movement, shortness of |Agile movements, normal and calm

breathing, frequent breath, decreased appetite, breathing, normal eating activities,
B1 scratching of the ears, clean |frequent sleeping, frequent stroking of his nose, frequent

scratching of his ears, clean and clear
eyes, fine and dense white fur.
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Agile movements, normal | Slight movement, shortness of |Agile movements, normal and calm

breathing, frequent breath, decreased appetite, breathing, normal eating activities,

B2 scratching of the ears, clean |frequent sleeping, frequent stroking of his nose, frequent
and clear eyes, fine and flatulence/swelling, feathers scratching of his ears, clean and clear
dense white hair. raised and standing,. eyes, fine and dense white fur.

. . Agile movements, normal and calm
Agile movements, normal | Slight movement, shortness of £ . ’ .
breathing, normal healthy eating

breathing, frequent breath, decreased appetite,
. & tred . pp activities, frequent stroking of his
B3 scratching of the ears, clean |frequent sleeping, . .
: nose, frequent scratching of his ears,
and clear eyes, fine and flatulence/swelling, feathers
. . . . clean and clear eyes, fine and dense
dense white hair. raised and standing.

white fur.

Observations of the morphology and behavior of rat at the induction stage of gastric inflammation with acetic acid began to
show differences between the induced group and the baseline group. The induced group displayed fewer active movements
than the baseline, rapid breathing with irregular rhythms and panting, eyes often closed, sweaty snout and nose, hair
protruding/standing, and appetite and drinking decreased drastically during induction (Table 2) conditions worsened for 2 days
with enlarged stomach, shortness of breath, and near-death.

Manifestation of morphological behavior and activity of the Positive Control treatment (Table 2) prior to induction, showed
agile movements, normal breathing, frequent scratching of the ears, clean and clear eyes, and smooth and dense white hair.
During acetic acid induction, there is a decrease in activity with slight movement, shortness of breath, decreased appetite,
frequent sleep, flatulence and swelling, and raised and standing feathers as a result. After administration of the drug solution,
the condition recovered significantly with agile return movements, normal and calm breathing, frequent scratching of the ears,

clean and clear eyes, and clean and dense fur.

Biovina 1 treatment prior to induction, showed agile movements, normal breathing, frequent scratching of the ears, clean and
clear eyes, and fine and dense hair. After induction, there is a decrease with slight movement, shortness of breath, decreased
appetite, frequent sleep, flatulence and swelling, and raised and standing feathers. At the administration of Biovina 1 mg/mlL,
(Table 2) the condition was recovered, characterized by agile movements, normal and calm breathing, normal eating activities,

frequent stroking of the nose, frequent scratching of the ears, clean and clear eyes, and smooth and dense white hair.

Biovina 2 treatment before induction showed agile movements, normal breathing, frequent scratching of the ears, clean and
clear eyes, and fine and dense white hair. After induction, (Table 2) the condition worsens with slight movement, shortness of
breath, decreased appetite, frequent sleeping, flatulence or swelling, and raised and standing feathers. After administration of
Biovina 2 mg/mL solution, the recovered condition is indicated by agile movements, normal and calm breathing, notmal eating
activities, frequent stroking of the nose, frequent scratching of the ears, clean and clear eyes, and smooth and dense white hair.

Biovina 3 treatment before induction, shows agile movements, normal breathing, frequent scratching of the ears, clean and
clear eyes, and fine and dense white hair. (Table 2) After induction, slight movement, shortness of breath, decreased appetite,
frequent sleeping, flatulence and swelling, and raised and standing feathers. After administration of Biovina solution 3 mg/mlL,
the condition is recovered, characterized by agile movements, normal and calm breathing, normal healthy eating activities,

frequent stroking of the nose, frequent scratching of the ears, clean and clear eyes, and smooth and dense white hair.
3.3 Stomach Length and Width

Measurements of the length and width of the stomach can be used as parameters to see bloating. The size of the length and
width of the stomach is a morphological change to assess changes in the structure of the stomach during the healing process.
The results of the measurement of the length and width of the rat's stomach can be seen in Table 3. The table shows that in
the baseline group, the average length of the stomach is 2.20£0.26 cm and the width is 1.30+0.15 cm. Negative Control appears
to enlarge with an average hull length of 5.30%1.41 cm and width of 2.90£0.51 cm. Positive Control Hull length 2.30 £ 0.36
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and width 1.40 £ 0.50 cm. Biovina 1 has a hull length of 2.40 £ 0.78 cm and a width of 1.40 £ 0.50 cm. Biovina 2 has a hull
length of 2.30  0.36 and a width of 1.40 £ 0.50 cm. Biovina 3 shows a hull length of 2.80 * 0.36 cm and a width of 1.40 *
0.45 cm.

Table 3. Length and width of the stomach of wistar rats (cm) in the treatment group Baseline (normal), Negative
control (K), Positive control (K+), Biovina treatment 1, 2, 3 mg/mlL for 27 days of observation (Pandiangan et al.,

2026¢).
Hull Size (cm) Mean and standard deviation Hull Size (cm)
Groups
Length Width Length Width

Baseline (I) 2,30 1,30 2.20140.26 +» 1.30+0.152
Baseline (II) 2,40 1,50

Baseline (I11) 1,90 1,20

K- (D 5,50 2,50 5.30+1.41> 2.90%+0.51 "
K- (1D 6,60 3,50

K- (11I) 3,80 2,80

K+ (I) 1,50 3,80 2.10£0.65 * 1.8010.81¢
K+ (1) 2,80 1,40

K+ (I11) 2,20 1,40

Biovina 1 (I) 1,50 2,00 2.40+0.78 1.40£0.50 »
Biovina 1 (I) 2,80 1,00

Biovina 1(11I) 2,90 1,40

Biovina 2 (I) 2,40 1,50 2.30+0.36 * 1.40£0.40 »
Biovina 2 (II) 2,60 1,80

Biovina 2 (III) 1,90 1,00

Biovina 3 (I) 3,20 1,90 2.80£0.36 ¢ 1.4010.45 =
Biovina 3 (1) 2,70 1,50

Biovina 3(I1I) 2,50 1,00

Remarks: The letter 'a' indicates no significant difference, the letter 'b' indicates a significant difference.

The size of the rat's stomach in the Negative Control treatment appeared to be enlarged with an average stomach length of
5.30£1.41 cm and a width of 2.90£0.51 cm (Table 3). This increase in size indicates the occurrence of enlargement or gastric
bloating due to the administration of acetic acid (Figure 2b). Acetic acid serves as a corrosive agent that irritates the gastric
mucosa, impairs the integrity of the epithelium, and triggers acute local inflammation. This response causes tissue edema,
mucosal ulceration, and vasodilation accompanied by leukocyte infiltration, which macroscopically appears as swelling or
bloating of the stomach (Ateufack ez al., 2015).

The size of the stomach in the Positive Control treatment was similar to that of the Baseline group, which was 2.10 + 0.65 cm
long and 1.80 + 0.81 cm wide (Table 3). that the stomach that had previously experienced enlargement or bloating due to acetic

acid induction had improved after commercial drug administration, positive control treatment showed results close to the
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baseline group, which was characterized by reduced gastric bloating, thus suggesting that commercial drugs were effective in
repairing acetic acid-induced gastric damage.

Biovina 1 showed a normal stomach size, with a length of 2.40 = 0.78 cm and a width of 1.40 £ 0.50 cm. It shows that the
stomach that previously experienced enlargement or bloating due to acetic acid induction has healed after the administration
of Biovina 1 mg/mL, which is charactetized by reduced bloating in the stomach. The smaller size of the stomach shows that
gastric bloating is reduced, this is influenced by flavonoids and tannins in Dysphania ambrosivides that help inhibit inflammation,
as well as catechins from Uncaria gambir which can improve the gastric lining by lowering TNF-« and increasing prostaglandin
E2 so that epithelial cells more quickly repair damage to the gastric mucosa (Oswari e al., 2019)

Biovina 2 has a hull length of 2.30 * 0.36 and a width of 1.40 * 0.50 cm. Shorter gastric size suggests that administration of
Biovina 2 mg/mL may relieve acetic acid-induced gastric bloating. The result is due to the presence of the antioxidant catechins
trom Uncaria gambir that protect the mucosa from oxidative damage, as well as the protective effects of quercetin and kaempferol
compounds in Dysphania ambrosioides (Riberiro et al, 2023). The quercetin compound is able to inhibit the production of the
hormone histamine in the gastric tissues. Histamine is one of the main triggers for gastric cells to produce acid (Ahmed, 2024).

Biovina 3 shows a hull length of 2.80 £ 0.36 cm and a width of 1.40 £ 0.45 cm. A larger gastric size than Biovina 1,2 indicates
that administration of Biovina 3 mg/ml. may cure gastric bloating due to the administration of acetic acid, even if given in
different doses. Tannins from Uncaria gambir are thought to form a tannin-protein complex in the damaged mucosa, protecting
tissues from further irritation and promoting epithelial regeneration (Jesus ez al., 2012). Suyoko e al. (2023) reported that Biovina
supplements can restore gastric morphology to almost normal within 4—7 days. It shows that Biovina 1, 2, and 3 treatments
given 1 mg/ml, 2 mg/mL, and 3 mg/mL have the potential and can cure gastric ulcers and bloating in rats.

Data analysis used One-Way ANOVA to identify the effect of treatment on the parameters of the length and width of the rat
stomach in each treatment group Negative Control, Positive Control, Biovina 1, Biovina 2, Biovina 3. Before the ANOVA test,
the variance homogeneity test was carried out using the Levene test. The test results showed a significance value of 0.123 for
the length of the hull and 0.204 for the width of the hull (with a significance level of > 0.05), so that the data met the assumption

of homogeneous variance.

The One-Way ANOVA test showed significant differences between groups in the parameters of hull length, with values F =
7.943 and p = 0.002 (with significance level<0.05). Designation of a significant effect of treatment on stomach length. In the
stomach width parameters, there were also significant differences with F = 4.265 and p = 0.018 (with significance level<0.05),
which confirmed the significant effect of the treatment on stomach width.

The Duncan test on the stomach length parameter showed that the Negative Control group had a highest average of 5.3 cm,
which differed significantly compared to all the much lower baseline, Positive Control, and Biovina 1, 2, and 3 groups. The
Duncan test on the rat stomach width parameters showed that the Negative Control group had the highest average value of
significantly 2.9 cm, while the Positive Control and Biovina 1, 2, and 3 groups recorded significantly lower stomach width. The

significant decrease in gastric length in Biovina groups 1, 2, and 3 reflects Biovina's effectiveness in inhibiting the formation of

gastric ulcers.
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Figure 3. Treated rat stomach, length x width (cm) (a) Baseline, (b) Group K-, (c) Group K+, (d) Biovina 1, (e) Biovina 2. (f)
Biovina 3

Figure 3 shows the difference in the morphology of the stomach, in the Baseline group (Figure 3a) the stomach has a normal
size of 2.20 cm long and 1.30 cm wide, the outside of the stomach is fresh pink. Negative Control Treatment (Figure 3b) the
stomach swelled to a length of 5.3 cm and a width of 2.9 cm, it appears that the outside of the stomach is reddish-black showing
inflammation in the stomach. The Positive Control Treatment (Figure 3c) shows that the outside of the stomach is pink,
showing that the normal return size is 2.10 cm long and 1.80 ¢cm wide. Biovina 1 treatment (Figure 3d) shows the outside of
the stomach being fresh red with a shrinking stomach size with a length of 2.40 cm and a width of 1.40 cm. Biovina 2 treatment
(Figure 3¢) shows the outside of the stomach is fresh pink with a smaller stomach size with a length of 2.30 cm and a width of
1.40 cm. Biovina 3 treatment (Figure 3f) fresh red gastric outer splint with a shrinking gastric size of 2.80 cm long and 1.40 cm
wide. Based on the external shape of the stomach, it shows that Biovina 1, 2, 3 treatment is effective in healing swollen stomachs.

3.4 Healing of Gastric Ulcers and Bloating

Macroscopic observations of the stomach of Wistar rats were carried out on several observations, namely the color of the
stomach, the size of the stomach, the surface of the gastric mucosa, and the necrosis of the mucosa in each treatment group
during 27 days of observation. Based on macroscopic observations on the stomachs of Wistar rats, there were variations in
size, mucosal surface conditions, mucosal necrosis, and gastric color between treatment groups.

Table. 4 Macroscopic observation of gastric bloating in Wistar rats after 7 days of Baseline (normal), Negative control (K-),
Positive control (K+), Biovina treatment 1, 2, 3 mg/mL (for 27 days of obsetvation).

Parameters Groups | Treatment
Baseline K- Brownish K+ B1 B2 B3
Color Pink red / black Pink Pink Pink Pink

Hull size | | ) ;
(cm?) 2,86 15,37 3,78 3,36 3,22 3,92
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Surface
Gasttic
mucosa
Thickness/ Thinning/dull | Thickness/ Thickness/ Thickness/ Thickness/
shiny/Slippety shiny/Slippery shiny/Slippery | shiny/Slippery | Glossy/Smooth
Necrosis
mucosa
None/healthy Abundant and | None/healthy None/healthy | None/healthy None/healthy
hardened

In the Baseline group, normal gastric conditions were characterized by pink, gastric size of 2.86 cm?, thick, shiny, and slippery
mucosal surfaces, and no necrosis was found on the mucosal surface. This condition shows a healthy stomach condition without

any damage disorders.

The Negative Control treatment showed the most significant changes. The color of the stomach changes to brownish-black,
red, with a stomach size of 15.37 cm? a thin and dull mucosal surface, and the discovery of abundant and hardened mucosal
necrosis. These changes are the impact of acetic acid induction which causes inflammation and damage to the gastric mucosa

due to acetic acid without any treatment given.

Positive Control treatment showed healing of the stomach, with the color of the stomach returning to pink, the size of the
stomach decreased to 3.78 cm?, the mucosal surface was thick, shiny, and slippery, and no mucosal necrosis was found. These

results show that commercial drugs are able to effectively repair gastric damage induced by acetic acid.

Biovina treatment of 1 mg/mL showed results close to Positive Control, with pink colot, 3.36 cm? gastric size, thick, shiny, and
slippery mucosal surface, and no mucosal necrosis found. This shows that the administration of Biovina 1 is able to cure
bloating and ulcers due to the administration of acetic acid.

Biovina 2 mg/mL cettification also showed improved gasttic condition, with pink colot, 3.22 cm? gastric size, thick and shiny
mucosal surface, and no mucosal necrosis found. The size of the stomach in this treatment was smaller than Biovina 1, which

showed better healing as the dose increased.

Biovina treatment of 3 mg/mL showed a pink color and a thick, shiny mucosal sutface, and no mucosal necrosis was found.
The size of the hull is 3.92 cm?, slightly larger than that of Biovina 1 and Biovina 2. These results show that too high a dose

increase can cure ulcers and gastric bloating due to the administration of acetic acid.

Microscopic observations of the stomach of Wistar rats were carried out with two observations, namely the surface of the
gastric mucosa and mucosal necrosis in each treatment group during the 27 days of observation. In the Baseline group, the
surface of the gastric mucosa showed a normal condition of rugae that was clearly visible, shiny, and slippery, and no necrosis
was found on the mucosal surface. Negative Control Treatment showed that the mucosal surface was thinned and appeared
dull, and that mucosal necrosis was abundant and hardened. Positive Control Treatment showed a noticeable recovery. The
surface of the mucosa again shows a clear, shiny, and slippery rugae structure, and no necrosis is found on the mucosal surface.
Biovina treatment of 1 mg/mL showed an improved gastric mucosal surface, with a cleat, shiny, and slippery sutface of the
rugae, and no necrosis was found on the mucosal sutface. Biovina 2 mg/mL treatment showed improved gastric mucosal
sutface, cleat, shiny, and slippety rugae, and no necrosis on the mucosal surface. Biovina treatment of 3 mg/mL also showed
improved gastric mucosal surface, rugae were clear, shiny, and slippety, and no mucosal nectrosis was found.
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Table. 5 Microscopic Obsetrvations of Gastric Ulcers and Gastric Bloating in Wistar Rats after 7 days of Baseline (normal),
Negative Control (K-), Positive Control (K+), Biovina Treatment 1, 2, 3 mg/mL for 27 days of obsetvation through the
parameters of the gastric mucosal wall and necrosis or wound.

Groups | Treatment
Parameters

Baseline K- K+ B1 B2 B3

Surface
Gastric
mucosa ’
Rugae/shiny/ | flat/dull/stiff Rugae/shiny/  |Rugae/shiny/ |Rugae/shiny/ Rugae/shiny/
Slippery Slippery smooth smooth Slippery
Necrosis
mucosa

None/healthy |Lot/hatdened |None/healthy None/healthy |None/healthy None/healthy

Macroscopic observation of the outer stomach in the Baseline group, the stomach appeared normal and healthy, with a pink
color, a supple and smooth outer surface texture (Table 4), and an inner structure that showed wavy, thick, pink mucosal folds
(plica) (Table 5). This condition is consistent with the image of a healthy stomach that has not been damaged, where the gastric

mucosa remains intact and elastic, retaining a protective mucous layer that covers the wavy epithelial surface (Nakao e a/., 2014).

In the acetic acid-induced Negative Control treatment for 2 days, changes were seen macroscopically, the rat's stomach appeatred
to be enlarged in size or bloating, mucosal color change to dark red to blackish (Table 4), and a lot of necrosis and ulcers (Table
5) (Suyoko et al., 2023). The stomach appears to be enlarged with a blackish-red color, indicating bleeding accompanied by
thinning of the mucosa, necrosis is also seen in the form of pale and hard hollow areas, indicating severe tissue damage due to
exposure to acetic acid (Usman, 2016; Pandiangan et al., 2026¢).

In the Positive Control treatment with the administration of Acetic Acid for 2 days, followed by the administration of
commercial drugs with 1 time a day for 7 days, the outer surface of the stomach is pink again (Table 4), with a wavy and thick
mucosal structure without necrosis (Table 5), indicating the recovery of the gastric mucosa after the occurrence of ulcers
(Pandiangan et al.,, 2026c). Consistent administration of the drug suppresses acid secretion, reduces inflaimmation, and

accelerates the regeneration of gastric epithelium until it reaches a macroscopic condition close to normal (Sigit ef a/., 2012).

In Biovina 1 treatment with acetic acid for 2 days, Biovina was continued with 1 mg/mL for 7 days, the outside of the stomach
was pink, small without any swelling (Table 4), smooth surface texture (Table 4), and wavy and thick inner mucosal folds
without necrosis (Table 5) (Pandiangan et al., 2026c).

In the Biovina 2 treatment with the administration of acetic acid for 2 days, followed by the administration of Biovina as much

as 2 mg/mL for 7 days the outside appears pink, small without swelling (Table 4), on the inside there are wavy and thick pink
folds of the gasttic mucosa without nectosis (Table 5). This shows that the administration of Biovina 2 mg/mL can accelerate
the healing of gastric ulcers due to the administration of acetic acid (Pandiangan et al., 2026c).

In Biovina 3 treatment with acetic acid for 2 days, followed by Biovina 3 mg/mL for 7 days, the outer stomach appeats pink,
the outer surface texture is smooth (Table 4), and the wavy and thick inner mucosal folds appear to return to normal without
necrosis (Table 5) (Pandiangan et al., 2026¢). There is no significant difference between the Positive Control treatment and the
Biovina 1, 2 and 3 treatments, showing that all Biovina treatments are effective in the healing process of gastric ulcers
(Pandiangan et al., 2026c¢).

850
Natural Resources for Human Health (NRFHH)

https://nrfhh.com



Natural Resources for
Human Health 9

elSSN: 2583-1194

3.5 Discussion

The healing mechanism is strongly suspected to involve antioxidant and anti-inflaimmatory activity from the bioactive
compounds Pasote (Pandiangan et al., 2026a) and Gambir. Pasote (Dysphania ambrosioides) is known to contain flavonoids,
phenolics, terpenoids, and essential oils that have the ability to capture free radicals (ROS) thereby reducing oxidative stress on
the gastric mucosa (Pandiangan et al., 2026a). Decreased ROS plays a role in preventing lipid peroxidation of gastric epithelial

cell membranes which is one of the main causes of tissue necrosis (Kangwan et al., 2014; Pandiangan et al., 2026¢).

Gambier (Uncaria gambir) is rich in catechins and epicatechins, polyphenol compounds with strong antioxidant activity.
Catechins play a role in stabilizing cell membranes, accelerating epithelial regeneration, and promoting the formation of new
blood vessels, thereby accelerating the wound healing process in the gastric mucosa (Faadhilah et al., 2025). The antioxidant,
anti-inflammatory, and increased protective prostaglandins, explain why Biovina groups 1, 2 and 3 show a gastric with a near-
normal size, fresh mucosal color, and the absence of necrosis or ulcers (Table 5) (Pandiangan et al., 2026a and 2026c).

In the three Biovina treatments tested, it was seen that all groups showed smaller gastric size than the Positive Control group
(Pandiangan et al., 2026¢). The pink and fresh color of the mucosa and reduced necrosis are the main indicators of histological
recovery of the stomach influenced by anti-inflammatory (Pandiangan et al., 2026a) and antioxidant mechanisms (Dong et al.,
2025).

The administration of commercial drugs in the Positive Control and Biovina 1,2,3 treatment showed a healing effect of gastric
ulcers and bloating which can be seen in (Table 4) showing the size of the stomach and bloating to be reduced (Pandiangan et
al., 2026¢), which can be seen from the return of the size of the stomach to close to normal (Table 4), the color of the mucosa
which is fresh pink, and the reduction and even the loss of necrosis and wounds (Table 5). Biovina treatment 1, 2 and 3 showed
that the size of the stomach looked smaller than that of the Positive Control group, which showed the effectiveness of Biovina
1, 2 and 3 in improving bloating and peptic ulcers (Pandiangan et al., 2026c). The effectiveness of healing stomach and bloating
by Biovina health supplements is a potential for it to be developed into Indonesian Natural Medicine (Yuslianti et al., 2016).

The healing effect is thought to be strongly related to the antioxidant and anti-inflammatory activity of the bioactive compounds
contained in Pasote (Dysphania ambrosivides) (Pandiangan et al., 2026a) and Gambir (Uncaria gambir). Phenolic compounds,
flavonoids, catechins, and tannins play a role in lowering oxidative stress, inhibiting inflammatory mediators, and increasing
protective prostaglandins of the gastric mucosa (Pandiangan et al., 2026¢). The combination of these mechanisms contributes
to the restoration of mucosal structure (Pandiangan et al., 2026¢), increased epithelial protection (Pandiangan et al., 2026a), and
prevention of further damage to the stomach (Oswari et al., 2019). In addition, the side effects of chronic gambier use so far
conveyed by BPOM are that kidney disorders can be overcome by administering pasote water extracts with indications of a
decrease in serum creatinine content in rats (Pandiangan et al., 2023, Taghulihi et al., 2022). This shows that the combination
of these two natural ingredients is synergistic with each other for the cure of increased creatinine disorders and bloating or
gastric ulcers (Pandiangan et al., 2026¢, Taghulihi et al., 2022).

The use of the results of this test combination of natural medicinal plants (Biovina), especially local plants in Indonesia, hopes
to develop government steps to downstream natural medicinal products in the future (Diah et al., 2024). In the future, if clinical
trials have been catried out on humans empirically, the results of this research can be commercialized both nationally and
globally in this 4.0 era (Diah et al., 2024, Pandiangan et al., 2025).

4. CONCLUSION

Based on the results and discussion above, it is concluded that the administration of Biovina health supplements based on
Pasote and Gambir has proven to be effective in treating gastric ulcers and bloating in Wistar rats or potentially as a
gastroprotective and therapeutic agent in the treatment of bloating and gastric damage in rats due to acetic acid chemical

irritation.
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