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ABSTRACT  

 

Background: Peptic ulcer disease (PUD) is a persistent gastrointestinal 

disorder characterized by mucosal damage in the stomach or 

duodenum. Cyclea barbata leaves have been reported to contain bioactive 

compounds with gastroprotective potential. Objectives: This study aimed 

to evaluate the protective effects of 70% ethanolic extract of C. 

barbata leaves on ethanol-induced gastric ulcers in rats. Methods: Thirty 

male rats were randomly divided into six groups. The groups consisted of a 

normal control, a negative control (Na CMC 0.5%), a positive control 

(ranitidine 13.5 mg/kg BW), and three treatment groups that received C. 

barbata ethanolic extract at doses of 100, 200, and 400 mg/kg BW. 

Treatments were administered orally for 14 consecutive days, and the 

animals were sacrificed on day 15. Ulcer count, ulcer diameter, ulcer index, 

and gastric pH were measured. Results: The negative control group 

exhibited an average of 6.4 ulcers. Administration of ranitidine and all 

tested concentrations of C. barbata extract significantly reduced the 

number of ulcers compared to the negative control. The most pronounced 

effect was observed at 400 mg/kg BW, yielding an average of 1 ulcer and a 

significantly lower ulcer index (p < 0.05). In contrast, gastric pH values did 

not differ significantly among the treatment and negative control groups (p 

> 0.05). Conclusions: The findings indicated that the ethanolic extract 

of C. barbata leaves exerted gastroprotective activity, with the 400 mg/kg 

BW dose demonstrating the strongest ulcer-preventive effect. 
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INTRODUCTION 

Peptic ulcer disease (PUD) affects approximately four million individuals worldwide each year, with an 

estimated lifetime prevalence of 5–10% in the general population. Globally, there are considerable 

disparities in healthcare systems’ approaches to the prevention, diagnosis, treatment, and follow-up of 

PUD (Abbasi et al., 2022). The condition significantly contributes to morbidity and mortality globally, 

underscoring its effect on public health (S. D. Waldman, 2024). Recent studies have demonstrated a 

global decline in the prevalence and burden of PUD from 1990 to 2019. In Indonesia, the prevalence of 

PUD varies among studies and across geographical regions. A study in Jakarta reported a prevalence of 

14.3% among patients undergoing endoscopy, with higher rates in males and individuals over 46 years 

of age (Akbar et al., 2020). In 2019, South Asia, encompassing Indonesia, exhibited the highest age-

standardized prevalence rate, with a favourable correlation between socioeconomic position and PUD 

rates (Xie et al., 2022).  

Peptic ulcer disease (PUD) is a chronic gastrointestinal disorder marked by mucosal injury in the 

stomach or duodenum (Amandeep et al., 2012; Kaushik, 2023). The primary etiological factors include 

Helicobacter pylori infection and prolonged use of nonsteroidal anti-inflammatory drugs (NSAIDs) 

(Amandeep et al., 2012; Kaushik, 2023; Pandey et al., 2019). H. pylori inhabits the stomach mucosa, 

resulting in inflammation and immune system impairment (Kaushik, 2023). Nonsteroidal anti-

inflammatory drugs (NSAIDs) influence prostaglandin synthesis, undermining gastric mucosal integrity 

(Amandeep et al., 2012; Kaushik, 2023). Additional contributing factors encompass stress, tobacco use, 

spicy cuisine, and nutritional inadequacies (Amandeep et al., 2012). The development of peptic ulcers 

is influenced by a variety of factors, including both endogenous and exogenous factors, and free radicals 

are closely associated with both conditions (Bhattacharyya et al., 2014). Free radicals are directly 

correlated with peptic ulcers, as they induce oxidative damage, resulting in lipid peroxidation, mucosal 

injury, and DNA damage. This damage compromises the gastric mucosa's integrity, contributing to the 

development and exacerbation of peptic ulcers (Pathan et al., 2013). Free radicals, particularly reactive 

oxygen species (ROS), contribute to cellular damage and inflammation, exacerbating ulcer formation. 

Treatment strategies focus on diminishing acid secretion, neutralising present acid, and safeguarding the 

affected region to facilitate healing (Amandeep et al., 2012). 

Pharmacological treatment for peptic ulcers employs pharmacological agents including Proton Pump 

Inhibitors (PPIs) as the primary option (omeprazole, lansoprazole), H2 Receptor Antagonists (ranitidine, 

cimetidine), antacids, and sucralfate. Although these synthetic drugs are effective, long-term PPI and 

H₂RA use is associated with multiple adverse effects, including fundic gland polyps, increased risk of 

gastrointestinal infections, gastric cancer, neuroendocrine tumors, gut microbiota alterations, pathogen 

overgrowth, and osteoporosis (Sung et al., 2009). Therefore, an alternative treatment from natural 
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ingredients with relatively low side effects is needed. Cyclea barbata, commonly known as green grass 

jelly, exhibits a range of pharmacological activities that highlight its potential in traditional and modern 

medicine. This plants contribute to its diverse therapeutic potential, which includes antibacterial, 

antioxidant, anti-inflammatory, gastroprotective, immunomodulatory, anti-cholesterol, and analgesic 

effects (Febrianto et al., 2022; Gangga et al., 2017; Handayani et al., 2018; Soka, 2025; Sori et al., 2018). 

Cyclea barbata has been traditionally used in Indonesia for its medicinal properties, particularly in 

treating digestive disorders like gastritis and peptic ulcers. Its use is favored due to the perceived lower 

side effects compared to synthetic drugs(Febrianto et al., 2022; Santi et al., 2017). The plant's analgesic 

and anti-inflammatory properties further support its traditional use in managing gastric discomfort and 

inflammation. The ethanolic extract of C. barbata leaves contains phenolic compounds, alkaloids, 

flavonoids, tannins, saponins, coumarins, steroids, and triterpenoids (Febrianto et al., 2022; W. Zhang 

et al., 2020a). The plant's extracts have shown promising results in traditional used and preclinical 

studies, indicating their potential to be developed into new therapeutic agents for peptic ulcers. 

The ethyl acetate extract from C. barbata leaves has flavonoids, tannins, phenolic chemicals, and 

terpenoids (Mahadi et al., 2018). Furthermore, a study conducted by Puspita Sari & Yanuarty (2022) 

indicated that the ethyl acetate fraction derived from C. barbata leaves comprises flavonoids, tannins, 

terpenoids, and phenolic compound.  Ethanol extract of C. barbata leaves exhibits antibacterial activity 

against Staphylococcus aureus and Vibrio parahaemolyticus with an inhibition zone diameter of 11.12 

mm (Arrosyid et al., 2019). Based on the research by Gangga et al (2017) shows the antioxidant activity 

of 96% ethanol extract with an IC50 value of 83.28 ppm. The ethanol extract of C. barbata leaves also 

has anti-inflammatory activity with a percentage reduction in edema in the dosage groups of 1.875, 3.75, 

and 7.5 mg/kgBB of 30.09%, 32.09%, and 36.75%, respectively.  According to these findings, the anti-

inflammatory efficacy of the 7.5 mg/kg BW ethanol extract of C. barbata leaves is nearly identical to 

that of the positive control Natrium Diclofenac, which is 38.43% . Another study conducted by 

Handayani et al. (2018) showed that the ethyl acetate extract of C. barbata could inhibit lipoxygenase 

activity by 53.76%, resulting in an IC50 value of 0.267 µg/mL. While the studies highlight the potential 

of Cyclea barbata as a natural remedy for peptic ulcers, further research is needed to elucidate its 

efficacy, mechanisms, and safety profile. Therefore, this study aimed to evaluate the gastroprotective 

effects of a 70% ethanolic extract of C. barbata leaves in ethanol-induced peptic ulcer rat models. 

MATERIAL AND METHODS  

Materials  

The sample of green grass jelly leaves occurred in the Perkutatan Region, Jembrana Regency, Bali 

Province. 70% ethanol (Brataco), 80% ethanol (Brataco), aquadest (Brataco), ranitidine HCl  
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(Hexpharm), 0,5 % Na-CMC (Sigma Aldrich), 0,9% NaCl (Widatra Bhakti), 10% BNF (Buffered 

Neutral Formalin), Phytochemical reagents (Nitra Kimia).  

Methods 

Sample Collection and Preparation 

Green grass jelly (Cyclea barbata) leaves were collected in the Perkutatan region, Jembrana Regency, 

Bali Province, Indonesia. Plant identification was verified at the UPT Balai Konservasi Tumbuhan, 

Kebun Raya “Eka Karya” LIPI, Bedugul, Bali. The freshly collected leaves were washed, sorted, and 

air-dried for five days. The dried samples were ground to a fine powder using a blender. 

Extraction and Phytochemical screening 

The green grass jelly leaves were extracted using the maceration method with 70% ethanol for 5 days. 

The filtrate were evaporated with a rotary evaporator at 50 oC until a viscous extract is obtained. 

Phytochemical screening of the ethanol extract of green cincau leaves conducted includes screening for 

compounds in the alkaloid, phenolic, tannin, flavonoid, saponin, terpenoid, and steroid (Sari et al., 2023, 

2025). 

Experimental  

The study was conducted after the approval issued by Institutional Animal Ethics Committee of STIKES 

Bina Usada Bali (160/EA/KEPK-BUB-2021). A total of 30 male Wistar rats (Rattus norvegicus) were 

employed and randomly allocated into six groups of five animals each. Prior to treatment, the rats 

underwent a 14-day acclimatization period with free access to standard pellets and water. Group I served 

as the normal control, receiving only diet and water, while Group II acted as the negative control and 

was administered 0.5% Na-CMC suspension. Group III as the positive control, treated with ranitidine 

suspension at a dose of 13.5 mg/kg body weight. Groups IV, V, and VI were given oral doses of green 

grass jelly leaf extract at 100, 200, and 400 mg/kg body weight, respectively. All treatments were 

provided once daily for 14 consecutive days. On day 14, one hour after treatment, all groups except the 

normal control were orally challenged with 80% ethanol at a dose of 1 ml/200 g body weight, followed 

by a 24-hour fasting period. On day 15, the animals were euthanized, and abdominal dissection was 

performed to excise the stomach. Gastric fluid was collected by ligating the upper duodenum and the 

esophagus at the cardia, followed by intragastric injection of 2 ml physiological saline. Afterwards, the 

two sections were cut and the gastric fluid was withdrawn with a syringe. Centrifuged at 300 rpm for 10 

minutes. The supernatant was collected, and the pH of the gastric fluid was determined using a pH meter. 

A macroscopic assessment of the gastric was performed to assess the quantity and  dimensions of 

lesions/ulcers present on the gastric mucosa. The stomach was incised along the larger curvature, washed 
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with a 0.9% NaCl solution, distributed on a flat surface, and the resulting ulcers were then examined 

(Puspita Sari & Yanuarty, 2022). 

Evaluation of Macrospic Ulcer Index and Gastric pH  

pH measurement was conducted on the supernatant of the centrifuged gastric fluid using a pH meter 

(Fisher Scientific).  The displayed number represents the pH value of gastric fluid. Observation of the 

peptic ulcer index was conducted visually by examining the surface of the gastric. Quantifying the 

number of ulcers and measuring ulcers diameters. An evaluation was performed by quantifying the 

severity of ulcer development. Assessment of ulcers was developed using the modified Szabo et al. 

(1985) scoring method (Table 1) 

Table 1. Scoring of Peptic Ulcer 

Score Gastric appearance 

0 Normal 

1 Hyperemia 

2 Hemmorhage petechiae 

3 Hemmorhage ecchymoses 

4 Hemmorhage purpura 

5 Erosion 
Description:  

Hyperemia is a condition characterized by the dilation of blood vessels and an excessive accumulation of blood constituents. 

Erosion refers to the separation of the superficial mucosal epithelium. Hemorrhage refers to the extravasation of blood 

components from blood arteries into surrounding tissues. Petechiae are little hemorrhagic lesions ranging from 0.1 to 0.2 cm 

in size. Ecchymoses are areas of hemorrhage ranging from 0.2 to 3.0 cm in size. Purpura are hemorrhagic lesions over 3 cm in 

diameter (Szabo et al., 1985). 

The ulcer index is determined by employing the following formula: 

U = (UN + US + Up) x 10-1 
Description: 

U : Ulcer Index 

UN : Average number of ulcers per test animal 

US : Average severity of ulcers 

UP : Percentage of animals with ulcers 

Data Analysis 

The obtained data on gastric pH and peptic ulcer index were analyzed using SPSS software with the 

Least Significant Difference (LSD) test. 

RESULTS AND DISCUSSION 

Extraction and Phytochemical Screening 

The extraction of 400 grams of C. barbata leaf simplicia yielded 82.36%, and the results of the 

phytochemical screening are presented in Table 2. 
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Table 2. Result Of Phytochemical Screening of C. barbata leaves Extract 

No Phytochemical Screening Result 

1 Alkaloid - 

2 Phenol + 

3 Flavonoids + 

4 Tannins + 

5 Triterpenoid + 

6 Steroid - 

7 Saponins + 

According to Table 1, the phytochemical screening of the 70% ethanol extract of green grass jelly leaves 

reveals the presence of secondary metabolites, specifically Phenols, Tannins, Saponins, Flavonoids, and 

Triterpenoids. This study contains neither alkaloids nor steroids. Gangga et al. (2017) discovered that 

the 96% ethanol extract of green grass jelly leaves, obtained from maceration extraction, included 

phenols, alkaloids, flavonoids, tannins, saponins, triterpenoids, steroids, and coumarins. 

Macroscopic Ulcer and Gastric pH  

Macroscopic evaluation of gastric ulcers is crucial for assessing mucosal injury and for predicting 

malignancy risk. A risk stratification score based on ulcer severity, ulcer diameter, and ulcer count can 

help identify high-risk ulcers requiring follow-up (Brindle et al., 2022; De Francesco et al., 2024). 

Although macroscopic evaluations provide immediate insights into the efficacy of gastroprotective 

treatments, they are part of a broader assessment that includes histological and biochemical analyses. 

These comprehensive evaluations help elucidate mechanisms of action—such as anti-inflammatory, 

antioxidant, and anti-apoptotic pathways—which contribute to the overall gastroprotective effects (Fu 

et al., 2018). Ethanol was used as a negative control since numerous preclinical studies utilizing animal 

models have demonstrated ethanol-induced effects, and such induction has recently been explored to 

evaluate its relevance in human conditions. 
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Figure 1. (a) Comparison the number of ulcer, ulcer diameter and ulcer index of each group; (b) macroscopic 

observation of each group i: normal; ii: negative; iii: positive (Ranitidine); iv: 100mg/kg; v: 200mg/kg; vi: 400 

mg/kg. 

Figure 1a. shows the potential of C. barbata extract against several gastroprotective parameters, such 

as number of ulcers, diameter of ulcers, ulcer indexes and pH stomach. Macroscopic observations of the 

stomach show differences among groups in ulceration, hemorrhage, and hyperemia, as presented in 

Figure 1b. The negative control group showed an average of 6.4 ulcers. Both the positive control 

(ranitidine) and all tested doses of the ethanolic extract of C. barbata reduced the number of ulcers. The 

most pronounced reduction was observed at 400 mg/kg BW, with an average of one ulcer, and a 

significantly lower ulcer index (p < 0.05). Post hoc LSD analyses showed that 200 mg/kg BW and 400 

mg/kg BW significantly (p < 0.05) reduced ulcer number compared with the negative control (see Table 

3). 

Table 3. Comparison Of The Parameters And Statistics Analysis 

Groups 
Number of 

ulcer 

Ulcer 

diameters 

(mm) 

Stomach 

pH 

Ulcer 

index 

Normal 0* 0* 4,08 0* 

Negative 6,40 1,38 3,94 3,20 

Positive (ranitidine) 0,10* 0,40* 4,52 0,40* 

C.barbata 100 

mg/kg 
4,00 1,32 5,02 3,20 

C. barbata 200 

mg/kg 
3,60* 0,92 5,20 2,40 

C. barbata 400 

mg/kg 
1,00* 0,24* 5,68 0,80* 

Kruskall wallis 

Significance (95%) 
<0,05 <0,05 >0,05 <0,05 

* : LSD significance (< 0,05) against negative control 

Table 3 shows the results of the ulcer diameter at each concentration of C. barbata extract being smaller 

than the negative control. Likewise, the positive control gave significant results (P<0.05). However, the 

a 

i 

b 

ii iii 

iv v vi 
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extract with the dosage 400 mg/kg BW gave significant results on changes in ulcer diameter 0.24 mm 

(P<0.05) compared to the negative control. Macroscopic observation in figure 1b (vi) shows almost no 

bleeding and slight ulceration. The ulcer index shows that the ethanol extract of C. barbata has the 

potential to be gastroprotective with an ulcer index concentration value of 400 mg/kg 0.80 which is 

significantly different (P<0.05) from the negative control. Gastric pH analysis revealed no significant 

differences between the control and treatment groups receiving various doses of C. barbata (p > 0.05), 

although a trend toward higher pH values was observed in the treated groups. 

Recent investigations have highlighted the gastroprotective potential of C. barbata extracts against 

drug-induced gastric ulceration. Specifically, leaf extracts of C. barbata demonstrated protective 

activity against aspirin-induced ulcers in murine models. In the present study, animals receiving cincau 

leaf infusions across all tested doses exhibited notable ulcer-protective effects, with significant 

differences observed between treatment groups and the negative control (p=0.002). Administration of C. 

barbata leaves at 2.5 mg/kg BW, 5 mg/kg BW, and 10 mg/kg BW conferred gastric protection, with the 

magnitude of the effect increasing in a dose-dependent manner.(Handayani et al., 2018; Siregar & 

Miladiyah, 2011).  

Mechanism as anti ulcer 

Cyclea barbata, a medicinal plant traditionally used in ethnopharmacology, is rich in secondary 

metabolites such as alkaloids, flavonoids, and phytoecdysones. These bioactive constituents are 

associated with multiple pharmacological properties, particularly gastroprotective activities that involve 

antioxidant and anti-inflammatory mechanisms.(Febrianto et al., 2022; Wang et al., 2019). Based on the 

study by Handayani et al (2018), C. barbata Mier. leaf extracts contain total flavonoid 21.62 mgQE/g 

and had activity to inhibit lipoxygenase as anti-inflammatory agent. Recent studies show that flavonoids 

demonstrate significant anti ulcer activity through various mechanisms, including antioxidant and anti-

inflammatory effects. A review highlighted the potential of flavonoids in preventing peptic ulcers, 

emphasizing their cytoprotective properties (Afzal et al., 2022; C. Serafim et al., 2020; W. Zhang et al., 

2020b).  

Furthermore, acute exposure to ethanol has been shown to cause gastric abnormalities, including 

pronounced damage to the villi structure. The ulcerogenic action of ethanol is mainly attributed to its 

ability to compromise the gastric mucosal barrier, promote the generation of reactive oxygen species, 

trigger lipid peroxidation, and activate inflammatory cascades that ultimately lead to epithelial cell 

necrosis(Kuo et al., 2024; Yang et al., 2024). Ethanol is frequently employed as an ulcer-inducing agent 

due to its reproducibility, rapid induction of mucosal injury, and its strong clinical relevance as a key 

risk factor for peptic ulcer disease (Alomair et al., 2022; C. A. de L. Serafim et al., 2021; Simon et al., 
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2022). In overdose conditions, ethanol administration in murine models typically produces hemorrhagic 

lesions and may modulate several pro-inflammatory mediators (Afzal et al., 2022). C.barbata ethanolic 

extract contains flavonoids (phytochemical screening), and the likely mechanisms underlying reductions 

in ulcer index, ulcer number, and ulcer size are antioxidant activity and anti-inflammatory effects via 

modulation of inflammatory pathways (C. Serafim et al., 2020; W. Zhang et al., 2020b).  Flavonoids are 

known for their potent antioxidant properties, which scavenge free radicals and reducing oxidative stress 

in the gastric mucosa (Singh et al., 2018). This activity is crucial in preventing damage to the gastric 

lining caused by reactive oxygen species (ROS) generated during inflammation or exposure to harmful 

substances like ethanol (Boudebbaz et al., 2025; Du et al., 2023).  As anti inflammatory agents, 

flavonoids demonstrate notable anti-inflammatory activity by attenuating the release of pro-

inflammatory cytokines and regulating key inflammatory signaling cascades. Evidence indicates that 

flavonoids suppress the NF-κB pathway, leading to decreased expression of mediators such as TNF-α 

and IL-6. Moreover, their ability to influence the PI3K/AKT pathway contributes to reduced apoptosis 

and enhanced cellular survival within the gastric mucosa, thereby mitigating ulcer severity(Du et al., 

2023; Guo et al., 2024).  Zhang et al (2024) showed that flavonoids influence various cellular signaling 

pathways that are critical for maintaining gastric mucosal integrity. The AMPK/PI3K signaling 

pathways are involved in the protective effects of Dendrobium officinale flavonoids against ethanol-

induced gastric ulcers, highlighting their role in regulating apoptosis and autophagy (Zhang et al., 2024). 

The study of Lin et al (2023) showed that TLR4/NF-κB and TRPV1 signaling pathways are also 

modulated by flavonoids, contributing to their gastroprotective effects by reducing inflammation and 

promoting mucosal healing (Lin et al., 2022). Previous investigations have highlighted that plant-

derived flavonoids can alter gastric pH, an effect attributed to the gastroprotective activity of C. barbata 

extract. Similarly, more recent evidence has demonstrated the involvement of flavonoids in regulating 

gastric pH and providing protective effects against peptic injury (Afzal et al., 2022). Flavonoids enhance 

the gastric mucosal defense by increasing the production of protective factors such as mucus and 

prostaglandins. This strengthens the gastric barrier and protects against ulcerogenic factors (W. Zhang 

et al., 2020a). Overall, flavonoids are key phytochemicals in C. barbata and present a promising avenue 

for developing effective treatments for peptic ulcers. 

CONCLUSION 

The ethanolic extract of Cyclea barbata leaves contains phenolic compounds, alkaloids, flavonoids, 

tannins, saponins, coumarins, steroids, and triterpenoids, which contribute to its pharmacological and 

gastroprotective effects, particularly through antioxidant and anti-inflammatory activities. Macroscopic 

gastric observations showed variations in ulceration, hemorrhage, and hyperemia among the groups. 

Treatment with C. barbata extract at all concentrations reduced ulcer formation, with the 400 mg/kg 
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BW dose showing the most significant effect (P<0.05). This concentration reduced ulcer diameter to 

0.24 mm and yielded an ulcer index of 0.80, both significantly different from the negative control 

(P<0.05). Minimal bleeding and mild ulceration were observed macroscopically. Although gastric pH 

did not differ significantly between groups (p > 0.05), the flavonoids in the extract likely play a central 

role in its gastroprotective action. Overall, the ethanolic extract of C. barbata shows promising potential 

as a natural gastroprotective agent for peptic ulcer management. 
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