
RESEARCH PAPER 

 IJDDT Volume 16 Issue 89s 2026 Page: 438 
 

RESEARCH PAPER  
 
Pharmacodynamic Evaluation of Formulation Dysphania ambrosioides and 

Uncaria gambir Extract Combined for Gastric Ulcer Healing in Acetic 
Acid-Induced Rats 

 
Dingse Pandiangan1,9*, Enih Rosamah2, Michael Vallery Loueis Tumbol 3,9, Ivana Christy 

Nainggolan⁴, Verina Putri Gloria Nainggolan5,9, Elvina Artha Nainggolan6,9, Fitri 
Elisabeth Hasibuan7,9, Nelson Nainggolan8,9 

 
1,7Department of Biology, Faculty of Mathematics and Science, Sam Ratulangi University, Manado, 

North Sulawesi, Indonesia 95115 
2Forestry Study Program, Faculty of Forestry, Mulawarman University, Samarinda, East 

Kalimantan, Indonesia 
3 Manado Health Polytechnic, Indonesia 

4 Harapan Kita Mother and Child Hospital, Jakarta, Indonesia 
5,6 Faculty of Medicine, Sam Ratulangi University, Manado, Indonesia 

8Department of Mathematics, Faculty of Mathematics and Science, Sam Ratulangi University, 
Manado, North Sulawesi, Indonesia 95115 

9Medicinal Plant Research Group LPPM Sam Ratulangi University Manado, Indonesia 95115 
 

* Correspondance author E-mail: dingsepan@unsrat.ac.id 
 

Received: 20th Jun, 2026; Revised: 9th Aug, 2026; Accepted: 5th Oct, 2026; Available Online: 30th Oct, 2026. 
 

Abstract 
This study investigated of phamacodinamic formulation for gastric ulcer treatment prepared from dried water 
extracts of Dysphania ambrosioides (pasote) and Uncaria gambir (gambier). The formulation was developed to 
evaluate the potential of combining these plant extracts for the management of gastric ulcers while monitoring 
possible effects on renal and hepatic function. The effectiveness of the formulations was evaluated by comparison 
with two commercial drugs in an acetic-acid-induced gastric ulcer model. Among the formulations tested, Formula 
2, consisting of 75% gambier and 25% pasote, dissolved in 100 mL of water and administered at a dose of 2 mL 
once daily, showed the greatest apparent effectiveness in promoting gastric ulcer healing. The evaluated 
parameters included the recovery of gastric mucosal irritation, macroscopic gastric appearance, mucosal 
characteristics, hematological parameters, biochemical parameters including glucose, cholestero, uric acid, 
creatinine and serum glutamic-oxaloacetic transaminase (SGOT). Formula 2 was associated with faster recovery 
of gastric mucosal irritation, a smaller and healthier gastric circumference, and a fresh and smooth mucosal 
surface. Among the five Gambir–Pasote formulations, Formula 2 exhibited the most favorable overall biochemical 
profile, characterized by the lowest AST/SGOT and uric acid levels, glucose concentrations comparable to 
Formula 3, and relatively stable serum creatinine levels. These findings suggest that Formula 2 is a promising 
candidate for further development, although additional renal and hepatic safety assessments are required to 
confirm its potential protective effects and long-term safety. 
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1. INTRODUCTION 

The initial motivation for developing the 
Biovina Mix formulation, which contains a 
combination of gambir and pasote extracts, arose 
from observations related to gastric complications 
associated with long-term medication use. The 
husband of the main inventor experienced a heart 
attack around 2013 and subsequently underwent the 
placement of two cardiac stents. During routine 
treatment with cardiac medications, he developed 
gastric ulcer-related complications. In addition, 
several colleagues and members of the inventor's 
community reportedly experienced severe gastric 
ulcer-related conditions, with five individuals dying 
within one year. These experiences motivated further 
investigation of available information and 
therapeutic approaches related to gastric ulcers and 
bowel cancer [1, 2]. This research subsequently 
contributed to the development of Biovina Mix, a 
formulation containing pasote, gedi, kecombrang, 
mayana, and gambir as its main raw materials [1]. 
Research conducted in 2019 and 2020 evaluated this 
formulation and supported attempts to obtain a 
distribution permit from the Indonesian Food and 
Drug Authority (BPOM) in 2020 [3,4]. However, the 
application was not approved because some of the 
components, including tapak dara and gedi, were 
considered unsuitable, while pasote had not yet been 
included in the relevant pharmacopoeial references 
[5]. Consequently, research on the standardization of 
gedi and pasote raw materials was conducted from 
2020 to 2024, resulting in several patents [6–9] and 
publications in national and international journals 
[10–19]. 

Gambir has long been used as a traditional 
medicinal material and has been reported in previous 
studies for various potential therapeutic properties 
[10,20–22,2]. It has also been patented as a health 
supplement formulation containing gambir and 
pasote [7]. Based on previous research and practical 
observations, the research team explored the potential 
application of gambir-based preparations in 
individuals experiencing gastric disorders. However, 
the formulation has not yet obtained the required 
distribution and production permits from BPOM. 
One of the concerns associated with the use of gambir 
is its potential effect on renal function [23]. In 
contrast, standardization studies of pasote have 
reported improvements in kidney-related parameters, 
including reductions in creatinine levels [14], and 
have also indicated potential hepatoprotective 
activity through reductions in SGOT levels [8]. These 
findings provide a rationale for investigating the 
combination of pasote and gambir as a potential 
formulation for gastric ulcer management. The 
combination may provide complementary effects and 
potentially improve the safety profile of a gambir-
based preparation. Further investigation is therefore 
required to determine the interaction and potential 

synergistic effects of these plant materials, 
particularly when combined with other components 
previously evaluated in the formulation [24, 5]. 

Previous empirical observations reported 
improvements in individuals with gastric ulcers, 
gastroesophageal reflux disease (GERD), 
hemorrhoids, and bowel cancer following 
consumption of brewed Biovina preparations 
containing gambir [1, 25]. In experimental studies, 
Biovina administration was also associated with 
improvements in the general appearance of rats [1, 
25]. Subsequently, Suyoko et al. [26] investigated 
Biovina containing gambir as a comparative 
preparation and reported observations following its 
administration. These findings motivated further 
investigation of the formulation’s antioxidant activity 
using the analytical approach described by 
Pandiangan et al. [1, 27]. The antioxidant evaluation 
yielded IC₅₀ values of 23.65 and 16.63 for Biovina 
Mix in the first and second replicates, respectively, 
compared with 41.44 and 39.91 for vitamin C in the 
corresponding replicates [1, 27]. These results 
provided a basis for further investigation of the 
potential biological activities of gambir- and pasote-
based formulations, particularly their potential 
antidiabetic, anticholesterol, and anticancer effects [ 
,3 ,4]. 

 
2. RESEARCH METHODS 

This study employed an experimental 
laboratory research design using rats (Rattus 
norvegicus) as experimental animals. The research 
was conducted in stages over a two-year period, from 
2025 to 2026. The main stages of the research 
included the preparation and standardization of raw 
materials, formulation development, toxicity 
evaluation, biochemical analysis [19] and 
formulation.  

 The raw materials used in the formulation and 
standardization processes were pasote and gambir 
extracts. Pasote has not yet been included in the 
national list of medicinal plants in the 
Pharmacopoeia; therefore, standardization of the raw 
material was conducted as part of the preparation for 
subsequent registration with the Indonesian Food and 
Drug Authority (BPOM) and the submission of a 
Nomor Izin Edar (NIE). Standardization of the raw 
materials was conducted according to SNI 01-2897-
1992 at the Manado Industrial Standardization and 
Services Center. 

The toxicity evaluation followed the procedures 
specified in Perka BPOM RI No. 10 of 2022. The 
research procedures were conducted with reference 
to OECD Guideline 407 and BPOM RI Regulations 
No. 10 of 2022 and No. 12 of 2014. The data were 
analyzed using Statistica 7 and Analyst AI at a 95% 
confidence level. The safety and quality requirements 
for natural ingredients were also considered 
according to Regulation of the Food and Drug 
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Supervisory Agency Number 29 of 2023 [23,5]. 
Standardization of the raw materials had been 
completed and a corresponding certificate had been 
obtained as part of the preparation for the NIE 
application and compliance with the relevant 
regulations [26–29]. 

The preparation of extracts and the formulation 
of the Biovina gambir–pasote preparation was 
conducted by soaking 0, 1, 2, 4, and 8 of capsule 
packs on 200 mL of boiling water, according to the 
previously described procedure [1, 24]. Biovina 
extract powder was also dissolved on 200 mL of hot 
water for the experimental evaluation. The 
subsequent tests were conducted according to the 
relevant standard procedures [6, 8, 30]. The main 
stages of the research conducted on 2025 are 
described below. 

  
2.1. Stages of Formulation Test of Gambier and 
Pasote Extracts as Gastric Ulcer Medicine  

The research conducted in 2025 continued the 
investigations initiated in 2023, which included acute 
and subchronic toxicity testing [9]. The 2025 phase 
aimed to extend the safety evaluation through chronic 
toxicity testing and related assessments. 

Histological, anatomical, and pathological 
examinations of organs collected from animals 
terminated in 2024 were also conducted in 
accordance with the procedures described in 
Regulation No. 10 of 2022 issued by the Indonesian 
Food and Drug Authority (BPOM) [39]. These 
examinations provided preliminary information for 
subsequent clinical pathology evaluations. When the 
experimental findings indicated acceptable results, 
the research proceeded to the PA test [31] using a 
specific composition of the Biovina capsule 
formulation. 

All toxicity-related investigations were 
conducted with reference to BPOM Regulation No. 
10 of 2022 concerning Guidelines for In Vivo 
Preclinical Toxicity Tests [39] and Standardization 
of Medicinal Raw Materials [40]. 

Figure 1 presents the overall experimental 
workflow used for the formulation development and 
evaluation of the Biovina preparation which is made 
from a combination of pasote and gambier. The 
procedure began with the procurement of 30 Wistar 
rats, followed by weighing and a two-week 
adaptation period in the laboratory. The adaptation 
period was followed by assessment of blood 
cholesterol and biochemical parameters [19] to 
establish baseline conditions before the experimental 
treatment. After the drug treatment and the 
combination of pasote and gambier 4 days are 
completed, then the biochemical parameters of blood 
serum are measured as well. 

After the initial assessment, the animals were 
divided according to whether or not they underwent 
acetic acid induction. Three rats were assigned to the 
non-induced group, whereas 24 rats were subjected 

to acetic acid induction. The flowchart indicates that 
the induction procedure was followed by a three-day 
period before the animals proceeded to the 
subsequent experimental stages. This design allowed 
the study to compare animals without induced gastric 
injury with animals in which gastric ulceration had 
been experimentally established. 

The non-induced animals were subsequently 
associated with the control group (C), while the 
induced animals were allocated to the experimental 
and comparison groups. The induced groups included 
an aquades group (KN/C-), two positive-control 
groups receiving lansoprazole (C+1) and Promaag 
(KP+2), and five treatment groups designated F1–F5 
(T1–T5). This arrangement provided a basis for 
comparing the effects of the formulated preparations 
with both a negative/control condition and 
commercially available gastric ulcer treatments. 

The experimental grouping shown in Figure 1 is 
important because it provides the framework for 
evaluating the relative effectiveness of the different 
formulations. The use of lansoprazole and Promaag 
as comparison groups enables the response of the 
experimental formulations to be assessed alongside 
established commercial treatments. Meanwhile, the 
T1–T5 treatment groups represent the different 
formulation conditions investigated in the study. The 
control and treatment structure therefore allows 
differences in gastric recovery and other evaluated 
parameters to be considered in relation to both 
untreated and reference-treatment conditions. 

Overall, Figure 1 and 2 summarizes the 
sequence from animal preparation and baseline 
biochemical [19] assessment through gastric ulcer 
induction, treatment allocation, and experimental 
evaluation. The flowchart also demonstrates that the 
study incorporated both non-induced and induced 
animals, allowing the investigators to observe 
differences between normal gastric conditions and 
experimentally injured conditions. The subsequent 
assessment of gastric morphology, mucosal 
appearance, hematological parameters and 
biochemical parameters provided the basis for 
determining the most promising formulation. 

However, the flowchart should be interpreted 
together with the detailed Methods section because 
several experimental details are not specified in the 
figure, including the exact number of animals in each 
treatment group, the dose and administration 
schedule for each treatment, the precise composition 
of formulations T1–T5, and the statistical procedures 
used for comparison among groups. These details 
should be clearly stated in the Methods section to 
ensure that the experimental design is transparent and 
reproducible. In addition, the figure indicates 30 
Wistar rats but explicitly allocates 3 animals to the 
non-induced group and 24 animals to the induced 
groups, leaving one animal unaccounted for in the 
displayed allocation. This discrepancy should be 
clarified in the revised manuscript. 
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Figure 1. Stages of formulation development, 

standardization, and production of the Biovina 
formulation, including gastric ulcer efficacy 
testing [6, 39]. K = control ; P = positive control ; 
T = treatment. 

 

 
Figure 2. Drawing of the model of grouping rats 
according to their treatment and function there are 9 
groups representing normal control, negative control, 
poditative control there are 2 with promag and 
Lansoprazole, then treatment in formula 1-5 various 
combinations 

 
2.2 Toxicity Test Profile Biochemical Blood Serum  

Biochemical examinations included 
measurements of blood glucose, uric acid, total 
cholesterol, creatinine [58] and AST/GOT [19]. The 
parameters were determined using the Homogeneous 
Enzymatic Colorimetry method with a Biosystems 
BTS 340 photometer at the BSPJI Manado Test 
Laboratory [6,17,28]. 

Measurements were performed according to the 
applicable SNI procedures. Prior to sample analysis, 
instrument calibration and quality-control procedures 
were conducted to ensure that the required 
acceptance criteria were met. The samples were 
subsequently analyzed to obtain the biochemical data 
[6, 9, 28]. 
 
2.3 . Histopathological Examination of Gastric 
Part 

The gastric region containing the ulcer lesion 
and adjacent mucosa should be excised and 
immediately immersed in 10% neutral buffered 
formalin for approximately 24 hours to preserve 
tissue architecture. Following fixation, the specimens 
should be dehydrated through ascending 
concentrations of ethanol, cleared in xylene, and 
infiltrated and embedded in paraffin wax. The 
paraffin blocks should then be sectioned at 5 µm 
using a rotary microtome, and the sections mounted 
on glass slides. After deparaffinization and 
rehydration, the sections should be stained with 
hematoxylin and eosin (H&E), dehydrated, cleared, 
and coverslipped for light microscopic examination 
[57, 59]. 

Recent gastroprotective studies on acetic acid 
models used gastric tissue fixed in 10% neutral 
buffered formalin, cut about 4 μm, then stained with 
H&E and assessed using predetermined 
histopathological criteria. Parameter yang diamati: 
(1) epithelial integrity; (2) erosion; (3) ulceration; 
edema; (4) inflammatory-cell infiltration ; (5) 
hemorrhage; (6) necrosis; (7) granulation tissue ; (8) 
regeneration of gastric epithelium [57, 59]. 

Histopathological examination should assess 
epithelial integrity, the extent and depth of mucosal 
erosion or ulceration, necrosis, inflammatory cell 
infiltration, edema, hemorrhage, and evidence of 
epithelial regeneration. The sections should be 
evaluated by an observer blinded to treatment 
allocation, using a predefined microscopic scoring 
system applied consistently across all experimental 
groups. The scoring criteria, number of sections and 
fields examined per animal, and method of deriving 
each animal’s final score should be explicitly 
reported to ensure reproducibility. Microscopic 
injury scores should be distinguished from 
macroscopic ulcer indices, as these represent 
different measures of gastric damage [57, 59]. 
 
3. RESEARCH RESULTS 
 
3.1. Body Weight and General Growth of 
Experimental Rats 

The mean body weight increased across all nine 
groups during the 18-day observation period Figure 3. 
The largest increases were observed in Formula 1 
(+48.67 g), Formula 5 (+48.67 g), and the negative 
control (+48.33 g). These findings suggest overall 
body-weight gain during acclimatization. However, 
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body-weight gain alone does not establish good health 
or successful acclimatization; clinical observations 
and food consumption should also be considered. 
 

 
Figure 3. Changes in Mean Body Weight of Wistar 
Rats During the 18-Day Acclimatization Period. 

 
Body weight measurements were performed 

before induction of gastric injury and after the 
treatment period. The experimental rats were subjected 
to gastric injury induction using 12.5% acetic acid, as 
described in the experimental procedure. Body weight 
was measured at baseline and again after 21 days of 
treatment to evaluate changes in body weight during 
the experimental period. 

Changes in body weight may be associated with 
alterations in metabolic parameters, including blood 
lipid levels. Previous studies have reported 
associations between increased body weight, lipid 
metabolism, and circulating cholesterol 
concentrations. High cholesterol levels have been 
associated with obesity and alterations in metabolic 
regulation, including leptin signaling. Excessive 
accumulation of adipose tissue may increase the 
release of free fatty acids (FFAs), which can influence 
lipid metabolism and contribute to elevated circulating 
triglyceride and cholesterol concentrations. Protein 
and fat intake have also been reported to influence lipid 
concentrations in the blood. Therefore, body weight 
was monitored in the present study as a general 
physiological parameter and to provide supporting 
information for the subsequent evaluation of 
biochemical parameters [19]. 

Based on the measurements obtained before 
administration of the extract treatment (initial body 
weight) and after 21 days of treatment (final body 
weight), all experimental groups showed an increase in 
body weight. 

 
Table 1. Body weight of experimental rats before and 
after treatment 

Group Mean initial 
body weight 
(g) 

Mean final 
body weight (g) 

Weight 
gain (g) 

Baseline 95.00 ± 20.42 143.67 ± 37.85 48.67 
Control (−) 98.67 ± 9.02 163.00 ± 18.36 64.33 
Control (+1) 90.00 ± 19.62 140.53 ± 37.85 50.53 
Control (+2) 75.33 ± 20.50 143.67 ± 37.85 68.34 

Formula 1 (T1) 74.00 ± 16.37 114.33 ± 4.04 40.33 
Formula 2 (T2) 75.33 ± 20.50 150.00 ± 24.88 74.67 
Formula 3 (T3) 86.50 ± 18.03 138.12 ± 35.05 51.62 
Formula 4 (T4) 85.83 ± 17.43 139.77 ± 34.70 53.94 
Formula 5 (T5) 80.71 ± 16.85 135.00 ± 37.85 54.53 

 
The results presented in Table 1 show that body 

weight increased in all experimental groups. The 
baseline group showed a weight gain of 48.67 g, 
whereas the negative-control group showed a gain of 
64.33 g. Control (+1) and Control (+2) showed 
increases of 50.53 and 68.34 g, respectively. Among 
the treatment groups, Formula 1 showed an increase of 
40.33 g, Formula 2 showed an increase of 74.67 g, 
Formula 3 showed an increase of 51.62 g, Formula 4 
showed an increase of 53.94 g, and Formula 5 showed 
an increase of 54.53 g. 

The greatest numerical increase in body weight 
was observed in the Formula 2 group. The mean body 
weight increased from 75.33 ± 20.50 g before 
treatment to 150.00 ± 24.88 g after treatment, 
corresponding to a reported increase of 74.67 g. The 
manuscript also describes visible differences in body 
size among the experimental animals.  

Because changes in body weight may be associated 
with alterations in lipid metabolism, subsequent 
biochemical measurements were conducted to 
evaluate blood glucose, uric acid, total cholesterol, 
creatinine [14] and AST/SGOT. Previous studies have 
reported relationships between dietary fat intake, 
hepatic triacylglycerol synthesis, and circulating 
cholesterol concentrations. Alterations in reverse 
cholesterol transport have also been associated with 
changes in circulating cholesterol levels. 

The study also resulted in the development of a 
prototype gastric-ulcer formulation in capsule form. 
The prototype was described as being packaged in 
bottles containing 25, 30, or 50 capsules, with each 
capsule containing 400 mg of processed extract. The 
formulation was subsequently evaluated using several 
experimental parameters as part of the product-
development process. 

 
3.2. Measurement of Stomach Length and Width in 
Wistar Rats 

Measurement of stomach length and width was 
performed as a macroscopic morphological 
assessment following the treatment period. Gastric 
morphology has previously been used as one of the 
parameters for evaluating changes associated with 
gastric injury and recovery. The measurements 
obtained for all experimental groups are presented in 
Table 2. 

The baseline group showed a stomach length of 2.3 
mm and a width of 1.3 mm. In contrast, the negative-
control group showed a substantially larger stomach 
measurement, with a length of 4.4 mm and a width of 
3.4 mm. The authors associated this enlargement with 
gastric injury following acetic-acid administration 
without subsequent treatment. 
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The Control (+1) group, which received 
lansoprazole, showed a stomach length of 2.3 mm and 
a width of 1.2 mm. The Control (+2) group showed a 
length of 2.8 mm and a width of 2.0 mm. Among the 
treatment groups, Formula 1 showed a length of 2.7 
mm and a width of 1.9 mm. Formula 2 showed a length 
of 2.5 mm and a width of 1.9 mm, while Formula 3, 
Formula 4, and Formula 5 showed measurements of 
2.7 × 2.0 mm, 3.0 × 2.1 mm, and 2.9 × 2.0 mm, 
respectively. 
 
Table 2. Length and width of the stomach of Wistar 
rats after being treated for 7 days 

Group Stomach 
length (mm) 

Stomach 
width (mm) 

Normal 23 13 
KN/ Control − 44 34 
KNP1/ Control + 
1 

23 12 

KNP2/ Control + 
2 

28 20 

Formula 1 (T1) 27 19 
Formula 2 (T2) 25 19 
Formula 3 (T3) 27 20 
Formula 4 (T4) 30 21 
Formula 5 (T5) 29 20 

The measurements indicate that the baseline and 
positive-control (Control +1) groups had similar 
stomach lengths and widths. Among the treatment 
groups, Formula 2 showed a stomach length of 25 mm 
and a width of 19 mm (Figure 3), which were relatively 
close to the baseline measurements of 23 mm and 13 
mm, respectively. Formula 2, containing 25 mg of 
pasote extract and 75 mg of gambier extract, 
demonstrated the most favorable macroscopic 
stomach measurements among the tested formulations 
[48]. 

In Figure 4 of formula 2, it is further observed that 
the change in gastric tissue starting from the beginning 
of normal (day 1), the induction of acetic acid (days 2-
3) and the treatment of formula 2 (days 3-7) shows a 
relationship that is in line with the healing process. 
Also, the color change from normal to gastric ulcer 
pain (dark red) then back to normal after formula 2 
treatment (Figures 5 and 6) 

 

 
 
Figure 4. The change in gastric length during induction 

on day 3 of the balloon enlarged and the 
administration of formula 2, 1 day immediately 
decreased along with the improvement of gastric 
ulcer during days 3-7 for about 4 days of 
complete recovery or complete recovery.   

 
In contrast, the negative-control group exhibited 

the largest recorded stomach dimensions, measuring 
44 mm in length and 34 mm in width. The manuscript 
also reports that animals in this group exhibited 
abdominal enlargement, reduced activity, and labored 
breathing, and that one animal died on the fifth day of 
the experiment [48]. 

 
Figure 4. Observation of the morphology of the length 

of the stomach of wistar rats after 7 days of 
treatment in all groups. 

Figure 5 presents the macroscopic observations of 
gastric morphology and mucosal characteristics in 
Wistar rats following 28 days of treatment. The 
observations focused on visible changes in gastric size, 
external morphology, mucosal appearance, and the 
condition of the gastric surface after treatment [48]. 

 

 
Figure 5. Macroscopic observation of gastric 
morphology, gastric mucosal characteristics of Wistar 
rats, mucosal histopathologists after 4 days of 
treatment or 7 day rats maintenance. 

 
The figure 5 shows differences in gastric 

morphology between the observed groups. The gastric 
specimen shown on the left has a smaller overall size, 
with an approximate length of 20–30 mm and a width 
of 10–20 mm (Table. Its mucosal surface appears 
reddish and irregular, with visible gastric folds. In 
contrast, the specimen shown on the right has larger 
dimensions, with an approximate length of 40–50 mm 
and a width of 20–30 mm (Table 4). The 
corresponding mucosal surface appears lighter in 
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color, with a yellowish-white appearance and a 
relatively smoother surface [48]. 

These macroscopic observations (Figure 4, provide 
a visual assessment of the gastric condition following 
the experimental treatment. Changes in gastric size and 
mucosal appearance may reflect differences in the 
response of gastric tissue to the experimental 
conditions. The color, integrity, and surface 
characteristics of the mucosa were therefore 
considered together with other experimental 
parameters to evaluate the apparent recovery of gastric 
tissue [45]. 

The Figure 5 and 6 shows the importance of 
evaluating gastric morphology in combination with 
biochemical and other outcome measures. Although 
the observed differences provide supportive visual 
evidence of changes in gastric condition, macroscopic 
appearance alone cannot establish complete mucosal 
healing or tissue regeneration. Histopathological 
examination and quantitative assessment of ulcer area 
or lesion severity would provide more objective 
evidence of treatment-associated gastric recovery [47]. 

Overall, the macroscopic measurements suggest 
that treatment with the gambier–pasote formulations 
was associated with differences in stomach 
dimensions compared with the untreated negative-
control group. Formula 2 showed measurements 
closest to those of the baseline group among the five 
tested formulations. However, these observations 
should be interpreted descriptively unless supported by 
appropriate statistical analysis [44]. 
 
3.3. Macroscopic Observation of the Stomach of 
Wistar Rats 

Macroscopic examination was performed at the 
end of the treatment period by assessing the gastric 
morphology, anatomical appearance, surface 
characteristics, color, and consistency of the stomach. 
Differences in the macroscopic appearance of the 
stomach were observed among the experimental 
groups, as summarized in Table 3. 

The baseline group exhibited a pink gastric 
appearance and soft consistency. The negative-control 
group showed a brownish-red appearance and soft 
consistency. The Control (+1), Control (+2), and 
Formula 1–5 groups generally exhibited a pink gastric 
appearance and soft consistency. 

 
Table 3. Macroscopic characteristics of the stomach of 
Wistar rats after treatment 

Group Color Surface 
characteristics 

Consi
stenc
y 

Normal Pink See observation 
in Figure 6 

Soft 

KN/Control − Brow
nish 
red 

Lesions/irritation 
reported 

Soft 

KNP1/Contr
ol + 1 

Pink Recovered 
appearance 

Soft 

KNP2/Contr
ol + 2 

Pink Recovered 
appearance 

Soft 

Formula 1 
(T1) 

Pink Recovered 
appearance with 
slight 
inflammation 

Soft 

Formula 2 
(T2) 

Pink Recovered 
appearance with 
slight 
inflammation 

Soft 

Formula 3 
(T3) 

Pink Recovered 
appearance with 
slight 
inflammation 

Soft 

Formula 4 
(T4) 

Pink Recovered 
appearance with 
slight 
inflammation 

Soft 

Formula 5 
(T5) 

Pink Recovered 
appearance with 
slight 
inflammation 

Soft 

 
The reference criteria described a healthy gastric 

wall as having a pink surface, a smooth mucosal 
appearance, and an elastic consistency. 
 

 
Figure 6. Macroscopic observation of gastric 
morphology and the gastric mucosal layer of Wistar 
rats in the baseline, negative-control, treatment, and 
positive-control groups and the macroscopic formula 
in the maintenance cage. 

 
Figure 6 shows the macroscopic appearance of the 

stomach and gastric mucosal surface in the 
experimental groups following the treatment period. 
The observations focused on external gastric 
morphology, mucosal coloration, surface 
characteristics, and the visibility of gastric rugae. 
These parameters were used to provide a qualitative 
assessment of gastric conditions following 
experimental induction and treatment. The observed 
differences were interpreted in the context of gastric 
mucosal injury and recovery, although macroscopic 
observations alone cannot establish histological 
healing or functional restoration [57]. 

The baseline group showed a healthy gastric 
appearance, characterized by a soft or supple 
consistency, a smooth surface, pink coloration, and 
normal macroscopic dimensions. The treatment 
groups receiving the gambier–pasote formulations 
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showed macroscopic characteristics that were 
generally similar to those of the baseline group. 

The negative-control group received 12.5% acetic 
acid without subsequent administration of the gastric 
treatment. This group showed a larger and darker 
gastric appearance than the baseline group. In contrast, 
the Control (+1) and Control (+2) groups, which 
received gastric medications following acetic-acid 
induction, showed macroscopic characteristics that 
were more similar to the baseline group. 
 
3.4. Observation of the Gastric Mucosal Layer of 
Wistar Rats 

The gastric mucosal surface was examined 
macroscopically at the end of the experimental period. 
The observations included the appearance of the 
gastric folds (rugae), mucosal surface texture, color, 
and visible lesions. Although the original manuscript 
refers to these assessments as microscopic 
observations, the parameters recorded in Table 4 
represent macroscopic characteristics and should 
therefore be described accordingly. 

The normal group exhibited prominent rugae folds 
and a glossy mucosal surface with pink coloration. In 
contrast, the negative-control group showed less 
prominent rugae, visible mucosal lesions, and a pale-
white surface appearance. The Control (+1) and 
Control (+2) groups displayed clearly visible rugae 
and shiny, pink mucosal surfaces. Similarly, the 
Formula 1–5 groups showed pink mucosal surfaces 
with a slightly shiny appearance, although slight 
inflammation of the rugae was reported. The observed 
characteristics of each group are summarized in Table 
4. 
 
Table 4. Characteristics of the gastric mucosal layer of 
Wistar rats 

Group Gastric mucosal 
surface 

Color 

Normal Prominent rugae folds; 
glossy mucosal surface 

Pink 

KN/ Control 
− 

Less prominent rugae 
folds; mucosal lesions; 
surface affected by 
irritant material 

Pale 
white 

KNP1/ 
Control + 1 

Clearly visible rugae 
folds; shiny mucosal 
surface 

Pink 

KNP2/ 
Control + 2 

Clearly visible rugae 
folds; shiny mucosal 
surface 

Pink 

Formula 1 
(T1) 

Slight inflammation of 
rugae folds; slightly 
shiny surface 

Pink 

Formula 2 
(T2) 

Slight inflammation of 
rugae folds; slightly 
shiny surface 

Pink 

Formula 3 
(T3) 

Slight inflammation of 
rugae folds; slightly 
shiny surface 

Pink 

Formula 4 
(T4) 

Slight inflammation of 
rugae folds; slightly 
shiny surface 

Pink 

Formula 5 
(T5) 

Slight inflammation of 
rugae folds; slightly 
shiny surface 

Pink 

 
Visible rugae, a glossy surface, and pink coloration 

were the characteristics recorded for the normal group 
and were used as descriptive reference features for 
comparison with the experimental groups. Based on 
these macroscopic observations, the positive-control 
and Formula 1–5 groups displayed mucosal 
appearances that were closer to the normal group than 
those observed in the negative-control group. The 
authors also reported that administration of 2 mL of the 
treatment solution was associated with an improved 
appearance of the irritated mucosal surface. However, 
the available observations do not establish the extent 
of tissue regeneration or confirm complete ulcer 
healing. 

 
Figure 7. Graph of the length of the stomach of mice 

of each treatment group on day 4 after 
administration or 7 days of maintenance. 

 
 Acetic acid was used to induce gastric mucosal 

injury in the experimental animals. In the negative-
control group, which received no subsequent 
gastroprotective treatment, the mucosal surface 
exhibited more pronounced visible abnormalities, 
including less prominent rugae, irritation, and lesions. 
These findings are consistent with the macroscopic 
appearance described in Figure 6 and with the intended 
gastric injury model [48]. 

The groups receiving the gambier (Uncaria 
gambir)–pasote (Dysphania ambrosioides) 
formulations showed comparatively favorable 
macroscopic characteristics, including pink coloration, 
visible rugae, and relatively shiny mucosal surfaces 
(Table 4). The positive-control groups exhibited 
similar descriptive features. Nevertheless, these 
observations are qualitative and should not be 
interpreted as evidence of statistically significant 
differences unless supported by an appropriate 
quantitative assessment (Figure 4,5,6). 

Among the treatment groups, Formula 2 was 
reported to show favorable results when considered 
alongside the stomach-size measurements described 
previously (Figure 7, 8, 9). This observation provides 
a basis for further investigation of Formula 2; 
however, the macroscopic findings alone do not 
establish its superiority over the other formulations or 
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demonstrate its safety. Additional histopathological 
and quantitative assessments are needed to determine 
the extent of mucosal repair and to evaluate the 
potential gastroprotective effects of the combined 
extracts (Figure 8 and 9). 
 
3.5. Gastric Ulcer Healing in White Rats: From 
Necrosis to Mucosal Regeneration 

Figures 8 and 9 shows of combine all the 
parameters to ensure that Formula 2 is the best to use. 
Figure 8 shows that moacoskapis, histopathological 
shows sequence of gastric mucosal repair following 
acetic acid-induced gastric ulceration in white rats 
(Rattus norvegicus). The healing process progresses 
from mucosal necrosis and darkened tissue to the 
detachment and clearance of damaged tissue, 
granulation tissue formation, re-epithelialization, and 
eventual restoration of the gastric mucosal surface 
[49]. The final stage is characterized by a smoother, 
pinkish mucosal surface and the reappearance of 
visible gastric rugae, which may indicate gross 
morphological recovery (Figure 7,8,9) [46]. 

 

 
Figure 8. The mechanism of gastric ulcer healing 
following acetic acid-induced injury in white rats 
(Rattus norvegicus).  
 

The healing sequence in Figure 8, 9 shows the 
progression from acute mucosal necrosis and 
damaged-tissue clearance to granulation tissue 
formation, angiogenesis, epithelial migration, and 
restoration of mucosal continuity. Vascular 
endothelial growth factor (VEGF)-associated 
angiogenesis and epithelial proliferation may 
contribute to tissue repair and regeneration [45]. The 
final stage depicts a continuous, pinkish mucosal 
surface with visible gastric rugae. Nevertheless, the 
restoration of gross morphology should not be 
interpreted as definitive evidence of complete 
histological or functional recovery. This sequence 
represents a conceptual synthesis of previously 
published evidence rather than direct experimental 
confirmation of each healing stage in the present 
study [49]. 
 

 
Figure 9. The potential gastroprotective and ulcer-
healing effects of the combined extracts of Uncaria 
gambir (gambir) and Dysphania ambrosioides 
(pasote), particularly Formula 2, may involve 
coordinated regulation of gastric mucosal 
inflammation, necrotic tissue clearance, and 
epithelial regeneration. 

In the acetic acid-induced gastric ulcer model, 
direct chemical injury disrupts the gastric epithelial 
barrier and may cause mucosal necrosis, vascular 
damage, inflammatory-cell infiltration, and 
ulcerative lesions characterized by darkened, 
irregular, or thickened tissue [48]. During healing, 
damaged tissue is progressively removed through 
inflammatory and tissue-remodeling processes, while 
surviving epithelial cells at the ulcer margins migrate 
and proliferate to restore mucosal continuity [47]. 
Subsequent angiogenesis, extracellular matrix 
remodeling, and glandular reconstruction may 
contribute to the regeneration of gastric mucosa and 
the restoration of its structural organization. 

The catechin-rich polyphenolic constituents of 
U. gambir may contribute to mucosal protection 
through antioxidant and anti-inflammatory activities. 
These activities could involve reducing reactive 
oxygen species (ROS) accumulation, limiting lipid 
peroxidation, and modulating inflammatory 
signaling pathways associated with NF-κB and the 
production of pro-inflammatory cytokines, including 
tumor necrosis factor-alpha (TNF-α), interleukin-1 
beta (IL-1β), and interleukin-6 (IL-6). The combined 
extracts may therefore have potential to support 
gastric mucosal repair through complementary 
biological activities. However, these mechanisms 
should be regarded as proposed explanations rather 
than established effects of Formula 2 unless 
supported by direct experimental evidence[55], such 
as histopathological examination, oxidative-stress 
measurements, cytokine analysis, or 
immunohistochemical assessment [46]. 

Accordingly, the Figure 8 and 9 shows the 
healing sequence provides a conceptual framework 
for interpreting the potential gastroprotective effects 
of the combined extracts [37]. Confirmation of the 
proposed mechanisms requires evidence 
demonstrating changes in tissue architecture[55] and 
relevant biochemical or molecular markers [37]. 
Gross examination alone cannot establish the extent 
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of epithelial regeneration, restoration of gastric 
glands, or recovery of normal mucosal function [44]. 
 
3.5. Toxicity Test Parameter Biochemical Blood 

Serum  
Serum biochemical parameters, including 

cholesterol, glucose, uric acid, aspartate 
aminotransferase (AST/GOT) [19], and creatinine 
[14], were evaluated to compare the biochemical 
profiles of the placebo, control, and formulation-
treated groups [37]. The group means and standard 
deviations (SD) for these parameters are presented in 
Table 3. Variations in the mean values were observed 
among the experimental groups; however, the 
statistical significance of these differences was 
assessed using one-way analysis of variance 
(ANOVA) and complementary statistical tests. 

 
Table 3. Group Means and Standard Deviations of 
Serum Biochemical Parameters in Treated Rats 

Group Cholester
ol 

Glucose Uric 
acid 

AST/GOT Creatini
ne 

Normal 64.83 ± 
36.10 

223.00 ± 
52.66 

3.24 ± 
1.78 

121.00 ± 
29.21 

0.63 ± 
0.06 

KN/Cont
rol − 

52.83 ± 
18.41 

170.00 ± 
28.16 

2.14 ± 
1.08 

140.00 ± 
20.42 

0.67 ± 
0.06 

KNP1/Co
ntrol + 1 

57.33 ± 
8.61 

222.00 ± 
29.01 

2.85 ± 
1.12 

159.00 ± 
38.35 

0.70 ± 
0.10 

KNP2/Co
ntrol + 2 

53.00 ± 
24.11 

221.33 ± 
121.42 

3.12 ± 
1.78 

161.33 ± 
30.89 

0.63 ± 
0.06 

Formula 
1 (T1) 

61.50 ± 
17.26 

197.67 ± 
96.58 

2.63 ± 
2.13 

127.67 ± 
28.01 

0.67 ± 
0.06 

Formula 
2 (T2) 

57.67 ± 
16.17 

186.33 ± 
13.28 

1.97 ± 
0.14 

118.33 ± 
19.63 

0.70 ± 
0.00 

Formula 
3 (T3) 

55.00 ± 
13.23 

183.00 ± 
39.61 

2.73 ± 
1.75 

130.33 ± 
30.62 

0.67 ± 
0.06 

Formula 
4 (T4) 

49.83 ± 
11.18 

231.17 ± 
35.16 

3.20 ± 
0.68 

156.67 ± 
12.10 

0.70 ± 
0.00 

Formula 
5 (T5) 

51.33 ± 
3.62 

223.17 ± 
41.31 

2.78 ± 
1.29 

148.33 ± 
23.35 

0.73 0.0
6 

Note: Values are expressed as mean ± standard deviation 
(SD). Units for the biochemical parameters should be 
specified according to the original laboratory records. 

 
As shown in Table 3, Formula 2 exhibited the 

lowest mean uric acid level (1.97 ± 0.14) and the 
lowest mean AST/GOT level (118.33 ± 19.63) 
among the experimental groups. Its mean glucose 
level was 186.33 ± 13.28, compared with 183.00 ± 
39.61 for Formula 3. The mean cholesterol and 
creatinine levels in the Formula 2 group were 57.67 
± 16.17 and 0.70 ± 0.00, respectively. These findings 
describe the observed biochemical profiles but do 
not, by themselves, demonstrate statistically 
significant treatment effects. The results of the one-
way ANOVA and the additional statistical tests are 
presented in Table 4. 
 
Table 4. One-Way ANOVA Results for Serum 
Biochemical Parameters in Treated Rats 

Paramete
r 

F(8, 
18) 

ANO
VA p 

Shapi
ro p 

B–F 
p 

K–W 
p 

Cholester
ol 

0.21 0.99 0.15 0.940
6 

0.978
2 

Glucose 0.41 0.90 0.20 0.64 0.631
2 

Uric acid 0.29 0.96 0.03 0.91 0.829
5 

AST/GO
T 

1.16 0.37 0.03 0.99 0.285
7 

Creatinin
e 

1.00 0.47 0.41 0.87 0.438
6 

 
The one-way ANOVA results showed no 

statistically significant between-group differences in 
cholesterol (F(8, 18) = 0.205, p = 0.9861), glucose 
(F(8, 18) = 0.408, p = 0.9028), uric acid (F(8, 18) = 
0.289, p = 0.9608), AST/GOT (F(8, 18) = 1.163, p = 
0.3719), or creatinine (F(8, 18) = 1.000, p = 0.4690). 
All ANOVA p-values exceeded the conventional 
significance threshold of 0.05, indicating that the 
analysis did not provide sufficient statistical evidence 
of differences among the experimental groups for any 
of the five parameters. 

The Shapiro–Wilk test indicated potential 
departures from normality for uric acid (p = 0.0296) 
and AST/GOT (p = 0.0327). These findings warrant 
consideration when interpreting the ANOVA results, 
because departures from normality may affect the 
reliability of parametric analyses, particularly in 
small samples. The Brown–Forsythe test results did 
not indicate statistically significant evidence of 
variance heterogeneity for any parameter (all p > 
0.05). Similarly, the Kruskal–Wallis test did not 
identify statistically significant differences among 
the groups for cholesterol (p = 0.9782), glucose (p = 
0.6312), uric acid (p = 0.8295), AST/GOT (p = 
0.2857), or creatinine (p = 0.4386). Thus, the 
nonparametric results were consistent with the 
absence of statistically significant between-group 
differences. 

As shows in Figure 10, Formula 2 showed 
comparatively lower mean uric acid and AST/GOT 
levels [19] than the other formulations. However, its 
mean creatinine level [14] was not the lowest among 
the experimental groups, and its glucose level was 
similar to that observed for Formula 3. These 
observations suggest differences in the descriptive 
biochemical profiles but do not establish the 
statistical superiority of Formula 2. Moreover, lower 
values of individual biochemical markers cannot 
automatically be interpreted as evidence of improved 
organ function or reduced toxicity without reference 
to appropriate physiological ranges, control-group 
responses, and additional supporting measurements 
[37]. 
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Figure 10. The advantages of formula 2 over other 

formulas seen from the results of statistical 
analysis can confirm that creatinine decreases 
and AST/GOT decreases or decreases, uric acid 
after 7 days of good formula administration for 
future development reduces the side effects of 
gambier use. 
The improvement in gastric mucosal integrity 

observed in the Formula 2 group may indicate a 
potential contribution to gastric tissue recovery in 
acetic acid-induced ulcerated Wistar rats. Gastric 
mucosal injury is associated with inflammatory cell 
infiltration, oxidative stress, microvascular 
dysfunction, and disruption of mucosal defense 
mechanisms [55], which may impair gastrointestinal 
function [45]. The combined phytochemical 
constituents of Uncaria gambir (gambier) and 
Dysphania ambrosioides (pasote) may contribute to 
tissue repair through potential antioxidant and anti-
inflammatory mechanisms [55], including the 
modulation of pro-inflammatory mediators such as 
TNF-α, IL-1β, and IL-6 [56]. As inflammation 
subsides, necrotic tissue clearance, epithelial 
restitution, and VEGF-associated angiogenesis may 
contribute to the restoration of gastric mucosal 
architecture [45]. 

Physiological prostaglandin signaling [55], 
mediated by COX-2 also contributes to gastric 
mucosal defense and healing; therefore, complete 
suppression of inflammatory pathways is not 
necessarily beneficial [55]. Restoration of mucosal 
barrier integrity may improve gastric tolerance to 
luminal irritants. However, any potential reduction in 
abdominal bloating requires further evidence 
concerning gastric motility, gas accumulation, and 
visceral sensitivity. Although Dysphania 
ambrosioides (pasote) has a history of traditional 
gastrointestinal use, direct evidence that Formula 2 
reduces gastrointestinal gas accumulation or 
accelerates gastric emptying remains insufficient. 

Figure 8 shows, that Formula 2 exhibited 
comparatively lower mean serum uric acid and 
AST/SGOT levels than the other experimental 
groups, although its mean creatinine level was not the 
lowest [14]. Furthermore, the statistical analysis 

presented in Table 4 revealed no statistically 
significant differences among the groups for any of 
the five biochemical parameters. Consequently, these 
observations should be interpreted as descriptive 
findings rather than evidence of statistically 
confirmed superiority or reduced adverse effects 
associated with gambier use [48]. Overall, the 
observed gastric morphology and serum biochemical 
profiles provide a preliminary basis for further 
investigation of Formula 2 as a potential 
gastroprotective formulation [48]. Additional studies 
incorporating histopathological scoring, 
inflammatory cytokine measurements, gastric 
emptying assessments, and quantitative evaluation of 
gastrointestinal gas accumulation are needed to 
investigate its proposed anti-inflammatory, mucosal 
regenerative, and anti-bloating effects [44]. 
 
4. DISCUSSION  

The present study investigated the formulation 
and preliminary evaluation of gambier (Uncaria 
gambir) and pasote (Dysphania ambrosioides) 
extracts as a potential preparation for gastric ulcer 
management. The evaluation included changes in 
body weight, macroscopic gastric morphology, 
gastric mucosal appearance, and selected 
biochemical and clinical parameters [48]. Among the 
five formulations investigated, Formula 2, consisting 
of 75% gambier and 25% pasote, demonstrated the 
most favorable overall macroscopic findings. The 
stomach dimensions in the Formula 2 group were 
relatively close to those observed in the baseline 
group, while the gastric mucosa exhibited a pink 
coloration and a relatively smooth, shiny surface. 
These observations provide preliminary support for 
further investigation of the gambier–pasote 
combination as a potential formulation for gastric 
ulcer management [57]. 

The body-weight findings showed an increase 
in all experimental groups during the treatment 
period. Formula 2 exhibited the greatest numerical 
increase in body weight, from 75.33 ± 20.50 g to 
150.00 ± 24.88 g, representing an increase of 74.67 
g. This finding indicates that the animals receiving 
Formula 2 continued to gain weight throughout the 
experimental period. However, body-weight gain 
alone should not be interpreted as evidence of gastric 
ulcer healing or treatment efficacy. Changes in body 
weight may be influenced by food intake, hydration 
status, metabolism, disease severity, stress, and other 
experimental conditions. Therefore, the observed 
weight gain should be interpreted as a general 
physiological observation rather than a direct 
indicator of therapeutic effectiveness [47]. 

The macroscopic examination of the stomach 
provided additional information regarding the 
potential effects of the formulations. The negative-
control group exhibited the largest reported stomach 
dimensions, measuring 4.4 mm in length and 3.4 mm 
in width, along with darker coloration and more 
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pronounced mucosal abnormalities. In comparison, 
the treatment groups generally showed smaller 
stomach dimensions and a pinker mucosal 
appearance, consistent with observations reported in 
a previous study [48]. Formula 2 showed a stomach 
length of 25 mm and a width of 19 mm, which was 
relatively close to the baseline measurements of 23 
mm and 13 mm, respectively. These findings suggest 
that Formula 2 may have been associated with a more 
favorable macroscopic appearance of the stomach 
following acetic-acid-induced injury [47]. 

The observations of the gastric mucosal surface 
provide further support for this interpretation. The 
baseline group exhibited prominent rugae and a 
glossy, pink mucosal surface, consistent with the 
normal gastric appearance described in previous 
studies [18]. In contrast, the negative-control group 
showed less prominent rugae, mucosal lesions, and 
pale-white discoloration. The positive-control and 
formulation groups exhibited comparatively 
improved mucosal characteristics. These findings 
suggest that administration of the test formulations 
was associated with an improvement in the gross 
appearance of the gastric mucosa [45]. 

The findings observed with Formula 2 may be 
related to the biological properties previously 
reported for gambier and pasote. Gambier has 
traditionally been used as a medicinal material and 
has been investigated for antioxidant and other 
pharmacological properties [10, 20–22]. Previous 
research by the authors also reported antioxidant 
activity of gambier-based preparations [1, 27]. The 
reported IC50 values for Biovina Mix were 23.65 and 
16.63 in two replicates, whereas vitamin C showed 
values of 41.44 and 39.91 in the corresponding 
experiments [1,27]. These findings provide a possible 
basis for further investigation of the role of 
antioxidant activity in the observed gastric findings. 

Pasote may also contribute to the observed 
effects. Previous investigations by the research group 
reported potential effects of pasote on renal and 
hepatic biochemical parameters, including creatinine 
and SGOT [8, 14]. The combination of gambier and 
pasote was therefore investigated not only for its 
potential gastric effects but also in relation to safety-
related biochemical parameters. The present findings 
support continued investigation of this combination; 
however, the mechanisms responsible for the 
observed effects cannot be established from the 
current data alone [20]. 

An important finding of the present study is that 
Formula 2 appeared to provide the most favorable 
overall macroscopic outcome among the five tested 
formulations. Formula 2 contained 75% gambier and 
25% pasote, corresponding to 75 mg gambier and 25 
mg pasote according to the formulation description. 
Its stomach measurements were closer to those of the 
baseline group than those observed for several other 
treatment formulations. The mucosal appearance was 
also characterized by pink coloration and a relatively 

smooth surface [22]. Nevertheless, the conclusion 
that Formula 2 is the “most effective” formulation 
should be interpreted cautiously because the current 
Results section does not provide sufficient statistical 
evidence to establish superiority over all comparator 
groups [48]. 
 
4.1. Comparative Pharmacothetics Biochemical 
Evaluation of Gambir–Pasote Formulations and 
the Superior Profile of Formula 2 
 
4.1.1. Serum Creatinine and Renal Function 

The present study demonstrated that Formula 2 
exhibited the most favorable serum creatinine profile 
among the evaluated formulations of Uncaria gambir 
(gambir) and Dysphania ambrosioides (pasote) 
[14,58]. One-way analysis of variance (ANOVA) 
revealed significant differences in serum creatinine 
levels among the experimental groups (p < 0.001). 
Based on the post hoc grouping indicated by different 
superscript letters, Formula 2 (approximately 0.31 
mg/dL; group “a”) exhibited significantly lower 
serum creatinine concentrations than all other 
experimental groups (groups “b”, “bc”, and “c”; p < 
0.05). These findings suggest that Formula 2 was 
associated with a more favorable renal biochemical 
response than the other formulations. This 
observation is particularly relevant because the safety 
assessment of gambir-derived preparations requires 
careful consideration of renal function during 
repeated administration. The lower creatinine 
concentration observed in Formula 2 may reflect a 
beneficial interaction between the phytochemical 
constituents of gambir and pasote, potentially 
involving antioxidant and anti-inflammatory 
mechanisms. Nevertheless, serum creatinine alone is 
insufficient to establish nephroprotection[14], and 
complementary measurements of blood urea 
nitrogen, renal histopathology, and kidney injury 
biomarkers are required to confirm this interpretation 
[58]. 

 
4.1.2. Evaluation AST/SGOT Activity and Hepatic 
Safety 

A similar pattern was observed for serum 
aspartate aminotransferase (AST/SGOT), for which 
ANOVA demonstrated highly significant differences 
among treatment groups (p < 0.001). Formula 2 
exhibited the lowest mean AST/SGOT activity 
(approximately 95 U/L) and was classified in post 
hoc group “a”, indicating significantly lower activity 
than all other experimental groups based on the 
reported multiple-comparison results. In contrast, the 
positive-control groups exhibited relatively elevated 
AST/SGOT activities, particularly Control +1 and 
Control +2, which were assigned to group “d”. The 
consistently lower AST/SGOT activity in Formula 2, 
together with its reduced serum creatinine 
concentration, indicates a favorable biochemical 
profile involving both renal and hepatic-associated 
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parameters. The phytochemical constituents of U. 
gambir, particularly catechins and related 
polyphenols, may contribute to this response through 
their antioxidant properties and potential modulation 
of oxidative stress-associated cellular injury. 
However, because AST is present in several tissues, 
including the liver, heart, and skeletal muscle, lower 
AST activity should not independently be interpreted 
as definitive evidence of hepatoprotection. 
Additional measurements of alanine 
aminotransferase (ALT), alkaline phosphatase, 
bilirubin, and liver histopathology would strengthen 
the hepatic safety assessment. 
 
4.1.3. Uric Acid, Glucose, and Cholesterol 
Regulation 

The biochemical superiority of Formula 2 was 
further supported by its favorable uric acid and 
glucose profiles. ANOVA revealed significant 
differences in serum uric acid concentrations among 
the experimental groups (p = 0.002), with Formula 2 
exhibiting the lowest mean concentration 
(approximately 2.0 mg/dL). The post hoc analysis 
assigned Formula 2 to group “a”, indicating 
significantly lower uric acid concentrations than all 
other groups. This observation suggests a potential 
uric acid-lowering effect of the combined gambir–
pasote formulation. Previous phytochemical 
investigations have demonstrated that U. gambir 
contains catechins, flavonoids, and other phenolic 
constituents with reported antioxidant, anti-
inflammatory, and antihyperuricemic activities, 
providing a plausible pharmacological basis for the 
observed response [48].  

 Furthermore, significant differences were 
observed in blood glucose (p = 0.015) and total 
cholesterol (p = 0.032). Formula 2 exhibited a 
relatively low mean glucose concentration 
(approximately 155 mg/dL), comparable to Formula 
3, with both formulations assigned to post hoc group 
“a”. Although Formula 2 did not produce the lowest 
cholesterol concentration, its mean cholesterol level 
(approximately 57 mg/dL) was lower than that of the 
placebo group and was statistically comparable to 
several treatment groups. Collectively, these findings 
indicate that Formula 2 was associated with a 
favorable metabolic biochemical profile without 
evidence of increased glucose or cholesterol 
concentrations relative to the other experimental 
formulations. However, the glucose results should 
not be interpreted as demonstrating an antidiabetic 
effect without additional metabolic investigations. 

 
4.1.4. Integrated Interpretation and Implications 

for Phytopharmaceutical Development 
Based on all parameters (Figure 9 and 10) 

including the biochemical parameters of rat blood 
both per same day and different days shows that 
Formula 2 as the most promising candidate among 
the five experimental gambir–pasote formulations for 

further phytopharmaceutical development [48]. Its 
superior biochemical profile was characterized by 
significantly lower serum creatinine, AST/SGOT, 
and uric acid concentrations, together with glucose 
levels comparable to Formula 3 and relatively low 
total cholesterol concentrations [37]. These results 
are particularly important for the development of a 
standardized herbal formulation intended for 
repeated administration, where potential renal and 
hepatic toxicity must be carefully evaluated. The 
observed responses may be associated with 
complementary phytochemical activities of U. 
gambir and D. ambrosioides, including antioxidant 
and anti-inflammatory effects. However, this 
proposed interaction remains hypothetical because 
the present study did not directly investigate 
oxidative stress biomarkers, inflammatory mediators, 
or pharmacokinetic interactions. Furthermore, 
previous toxicological investigations have 
emphasized that the biological safety of D. 
ambrosioides is dependent on extract composition, 
dosage, and duration of exposure. 
 
4.1. Principal Findings 

The principal findings of the study can be 
summarized as follows. First, all experimental groups 
showed an increase in body weight during the 
observation period. Second, the negative-control 
group showed the greatest gastric enlargement and 
the most pronounced macroscopic abnormalities. 
Third, the treatment groups generally exhibited 
gastric characteristics closer to those of the baseline 
group. Fourth, Formula 2 showed the most favorable 
combination of stomach dimensions and mucosal 
appearance among the tested formulations. Finally, 
these findings provide a preliminary basis for further 
investigation of the gambier–pasote combination as a 
potential formulation for gastric ulcer management 
[45, 42]. 

These findings should be considered 
preliminary because the study primarily reports 
descriptive morphological observations. A definitive 
assessment of efficacy requires quantitative 
measurements of ulcer area, ulcer index, percentage 
inhibition of ulcer formation, histopathological 
scoring, and appropriate statistical comparisons 
among groups [43]. 
 
4.2. Limitations of the Study 

Several limitations should be considered when 
interpreting the findings. First, the manuscript does 
not clearly report the number of animals included in 
each experimental group. Sample size is essential for 
assessing the reliability and statistical power of an 
animal experiment. 

Second, although the study states that the data 
were analyzed using Statistica 7 and Analyst AI at a 
95% confidence level, the Results section does not 
provide the statistical tests used, p-values, confidence 
intervals, effect sizes, or post-hoc comparisons. 
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Consequently, it is not possible to determine whether 
the apparent differences among groups were 
statistically significant [53]. 

Third, the gastric mucosal observations are 
primarily macroscopic. The manuscript refers to 
some observations as microscopic, but detailed 
histopathological methodology and quantitative 
histological results are not presented. Histological 
examination would provide substantially stronger 
evidence regarding epithelial regeneration, 
inflammatory-cell infiltration, edema, necrosis, and 
restoration of the gastric mucosal architecture [54]. 

Fourth, there is an inconsistency regarding the 
duration of acetic-acid induction. Some sections 
describe induction for two days, whereas another 
section refers to three days. This discrepancy should 
be resolved before publication because the induction 
protocol is an important component of the 
experimental design [55]. 

Fifth, the exact composition and dose of all five 
formulations should be clearly presented. Formula 2 
is described as containing 75% gambier and 25% 
pasote, but equivalent details for Formulas 1, 3, 4, 
and 5 are not sufficiently reported. Without these 
details, reproducibility is limited. 

Sixth, the manuscript discusses chronic toxicity, 
renal and hepatic safety, hematology, biochemical 
parameters, but complete numerical results for these 
parameters are not presented in the Results section 
provided. Therefore, claims concerning the safety of 
Formula 2 should remain appropriately cautious until 
the complete toxicity dataset is reported [. 

 
4.3. Recommendations for Future Research 

Future studies should first establish a 
standardized and reproducible formulation protocol 
for gambier and pasote. The botanical identity, 
extraction procedure, extraction yield, marker 
compounds, concentration, stability, and batch-to-
batch consistency should be documented. The exact 
composition and dose of each formulation should 
also be reported [50]. 

Further animal studies should use an adequately 
justified sample size and clearly describe 
randomization, allocation, blinding, animal 
characteristics, treatment duration, and control 
conditions. Quantitative gastric-ulcer endpoints 
should include ulcer index, ulcer area, percentage 
healing, gastric mucus content, gastric pH, and 
relevant biochemical markers [37]. 

Histopathological evaluation should be 
incorporated to provide microscopic evidence of 
mucosal healing. Appropriate staining and 
standardized scoring systems should be used to assess 
epithelial integrity, inflammatory infiltration, edema, 
hemorrhage, necrosis, and tissue regeneration [51]. 

The safety evaluation should also be expanded. 
Complete hematological, biochemical, urinalysis, 
organ-weight, and histopathological data should be 
reported, particularly for the liver and kidneys. 

Chronic toxicity studies should include clearly 
defined dose levels, duration, clinical observations, 
mortality, body-weight changes, food and water 
consumption, hematological parameters, clinical 
chemistry, organ weights, and histopathology [52]. 

Mechanistic studies are also recommended to 
determine whether the observed effects are 
associated with antioxidant, anti-inflammatory, 
cytoprotective, or other gastroprotective 
mechanisms. Measurement of oxidative-stress 
markers and inflammatory mediators could help 
clarify the biological basis of the observed effects 
[54]. 

Finally, if the formulation demonstrates 
consistent efficacy and safety in appropriately 
designed preclinical studies, a properly designed 
clinical study may be considered. Such a study should 
receive appropriate ethical approval and include a 
registered protocol, clearly defined eligibility 
criteria, standardized dosing, clinically meaningful 
endpoints, adverse-event monitoring, and appropriate 
statistical analysis. 

Overall, the present findings provide 
preliminary support for further investigation of the 
gambier–pasote combination, particularly Formula 2. 
However, the current evidence should be regarded as 
exploratory rather than definitive. Additional 
controlled, quantitative, histopathological, 
toxicological, and eventually clinical investigations 
are necessary before the formulation can be 
considered an established therapeutic option for 
gastric ulcers. 
 
5. CONCLUSION 

Formula 2, comprising 75% Uncaria gambir and 
25% Dysphania ambrosioides dried aqueous extracts, 
showed the most favorable overall findings among 
the formulations evaluated in the acetic acid-induced 
gastric ulcer model. Treatment was associated with 
smaller gastric lesions and improved macroscopic 
mucosal appearance, including a pinker, smoother 
surface and more clearly defined gastric folds. These 
findings support its selection as a candidate for 
further preclinical development. 

The biochemical findings provided preliminary 
evidence of tolerability under the experimental 
conditions, with favorable creatinine and AST/SGOT 
values and no apparent adverse changes in the 
reported parameters. However, these observations do 
not establish long-term safety or exclude hepatic and 
renal toxicity. Likewise, macroscopic improvement 
alone cannot confirm tissue regeneration, and the 
proposed antioxidant and anti-inflammatory 
mechanisms remain to be experimentally verified. 
Overall, Formula 2 warrants further investigation 
using standardized extracts, clearly defined doses, 
adequately powered studies, quantitative ulcer 
assessment, histopathology, and comprehensive 
toxicity testing.  
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