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Antiulcer Activity of Leaves and Whole Plant Decoctions of 

Centella asiatica   (L.) Urb. (Apiaceae) in Rat 
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ABSTRACT  

Centella asiatica is a perennial herbaceous creeper of local and 

global health importance. Comparative studies of the leaves and 

whole plant decoctions have been carried out to investigate 

their anti-gastric ulcer property, based on their anti-secretory as 

well as their gastric-mucous-protecting capabilities. The results 

obtained with absolute ethanol aggression showed that the two 

decoctions protect the gastric mucosa. The area of hyperemia in 

the animals treated with both decoctions was inferior compared 

to the control animals. It was 139.20 ± 1.20 mm2 for the control 

group, versus 11.02 ± 0.057 and 10.86 ± 0.030 mm2 for the 

animals which received 200 mg/kg of leaves and whole plant 

decoctions respectively. After pylorus ligation, the pH of the 

gastric content of the control group animals is inferior to the 

treated groups. It was 3.20 ± 0.21 versus 6.30 ± 0.10 and 6.32 ± 

0.10 for the animals treated with 200 mg/kg of the leaves and 

whole plant decoctions respectively. The results show that 

decoctions of the leaves and that of the whole plant of C. 

asiatica protect the gastric mucosa of the rats against the 

ulcerogenic effect of absolute ethanol and decreases gastric 

acidity after pylorus ligation. 
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INTRODUCTION 

Centella asiatica (L.) Urb. is a perennial herbaceous creeper of the APIACEAE family      

(Figure 1).  The plant has various common names including Gotu kola, Antanan, Pegaga, and 

Asiatic Pennywort from its place of origin in Asia and ‘Talapetraka’ from Madagascar. 

 

Figure 1: Centella asiatica (L.) Urb. ‘Talapetraka’ 

C. asiatica is used in traditional medicine for wound healing as in scars and leprosy, and this 

has been confirmed by scientific reports [1, 2, 3, 4]. The plant is also reported to improve 

mental activity [5 ]
 
and treats many diseases, including stomach ulcer [3,4] rheumatism [6,7]

,
 

fever, syphilis [8], arterial hypertension (high blood pressure) [9] depression and general 

anxiety disorder [10,11].
 
 

C. asiatica is effective in improving treatment of small wounds, hypertrophic wounds as well 

as burns, psoriasis, and scleroderma. The mechanism of action involves promoting fibroblast 

proliferation and increasing the synthesis of collagen and intracellular fibronectin content. It 

also improves the tensile strength of newly formed skin as well as inhibiting the 

inflammatory phase of hypertrophic scars and keloids due to the presence of heterosides 

Madecassoside and Terminoloside
 
[12, 13, 14]. Asiaticoside is responsible for the healing 

property of the plant and the presence of alkaloids, saponins, tannins [15, 16] have been also 

reported. Finally, another infection, the stomach ulcer that has common ties to wounds and 

inflammations is treated with C. asiatica [3, 4].  
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Gastric ulcer is a disease that affects almost 10% of the population, with an overall incidence 

of 3 new cases per 100 000 inhabitants [17].
 
This disease is due to an imbalance between 

aggressor factors (hydrochloric acid, pepsin) and protective factors (bicarbonate, mucus)
 
[18].  

The treatment of gastric ulcer, generally, is based on the use of antacids which neutralize the 

hydrochloric acid secreted by the parietal cells; mucosal protectors that prevent aggressive 

factors from attacking the gastric mucosa; modulators of acid secretion, or anti-infection that 

will eradicate Helicobacter pylori [19].   

In Madagascar, many plants are used empirically in traditional medicine as antiulcer but very 

few have been the subject of pharmacological studies with the exception of Stenochlaena 

tenuifolia (BLECHNACEAE) (felipomby), Clidemia hirta (MELASTOMATACEAE) 

(mazambody), Urophyllum lyallii (RUBIACEAE) (tamirova), Avicennia marina 

(AVICENNIACEAE) (afiafy) [20]
 

and Harungana madagascariensis (GUTTIFEREAE) 

(harongana) [21]. 

Laboratory studies were carried out to investigate the capabilities of the leaves and whole 

plant decoctions of C. asiatica to protect the gastric mucosa or to reduce gastric acid 

secretion. 

MATERIALS AND METHODS  

Leaves and whole plant decoctions of C. asiatica and experimentally induced ulcer rats were 

used in the study.  

1. Preparation of the decoction 

The decoctions used were decoctions prepared with 250 g of fresh leaves or 250 g of fresh 

whole plants in 1 l of water. The mixture was boiled at 100°C temperature to reduce the 

volume to half. 

2. Animal used 

Seven weeks-old male Wistar rats weighing 200 – 225 g were used. They were bred in the 

animal house of the Laboratoire de Pharmacologie Générale, de Pharmacocinétique et de 

Cosmétologie (LPGPC), Faculté des Sciences, Université d’Antananarivo, Madagascar. They 



www.ijppr.humanjournals.com 

Citation: Fanantenanirainy Randimbivololona et al. Ijppr.Human, 2018; Vol. 11 (2): 250-258. 253 

were kept in cages under standard laboratory conditions of 22 ± 2°C temperature and kept 

under 12/12 h light/dark cycle.   

Animals were fasted 24 h prior to manipulation with free access to water. They were divided 

into 4 groups of 5 rats per group.  The first group served as the control while the other 3 were 

then treated with the different decoctions.  

All the experiments were accepted by the Committee of Animal Ethics at the Sciences 

Faculty of the University of Antananarivo, Madagascar.  

3. Biological tests 

a- Activity of the decoctions on gastric hyperhemia 

An anti-ulcer decoction may be able to protect the gastric mucosa against aggressive agents 

[22].  

To investigate the protective effect of the decoctions, the first group of animals served as 

control and received 10 ml/kg of distilled water, 3 groups received respectively 50, 100 and 

200 mg/kg of the leaves decoction, and 3 other groups received respectively 50, 100 and 200 

mg/kg of the whole plant decoction by oral route in a volume of 10 ml/kg [23].  

Thirty minutes later, 0.5 ml/100 g of absolute ethanol was administered by oral route to the 7 

groups of animals, to induce ulcer
 
[23, 24, 25]. After 1h following the ethanol administration, 

the stomach of the animals was isolated, opened and rinsed with distilled water. The stomach 

was spread on a flat surface to measure the area of hyperhemia caused by the alcohol 

ingestion. Hyperhemia was measured by direct planimetry using transparent millimetric 

paper
 
[26, 27].  

b- Activity of the decoctions on gastric acid secretion  

One of the causes of gastric ulcer is the high secretion of hydrochloric acid [28].
 
The activity 

on the gastric acid secretion of the two decoctions was studied in rats fasted 24 h prior to the 

test. The control group received distilled water while the 3 treated groups received leaves 

decoction at doses 50, 100, 200 mg/kg respectively, and the other 3 groups received whole 

plant decoction at doses 50, 100, 200 mg/kg respectively by oral route in a volume of 10 

ml/kg [24].  
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Thirty minutes later, the rats were anesthetized by inhalation of diethyl ether.  A 0.5 cm 

incision was made at the upper part of their abdomen, the pylori were identified and ligatured 

and afterward, the incision was sutured [28]. The animals were deprived of food and water 

during the post-operatory period. Four hours later, the animals were sacrificed and their 

stomachs isolated. The contents of the stomachs were collected, centrifuged at 3000 rpm for 

10 min, and the pH of the supernatant was measured [27]. 

4. Statistical analysis 

The results were expressed as mean ± s.e.m. Student’s ‘t’ test was used to assess the data, a 

value of p<0.05 was considered as significant. 

RESULTS  

After boiling the leaves or the whole plant, 1 ml of the decoction corresponds to 500 mg of 

leaves or 500 mg of the whole plant, which gives a concentration of 0.5 g/ ml. Our results 

show that both the leaves and whole plant decoctions prevent ethanol-induced hyperhemia 

and increase the pH of the gastric content. 

a- Activity of the decoctions on gastric hyperhemia 

One hour after administering alcohol, the gastric mucosa of the animals presents hyperhemia. 

Its area in the control group is greater than those of the treated groups. In the control, the 

hyperhemia area is 139.20 ± 1.20 mm2
 
versus 11.02 ± 0.6 and 10.86 ± 0.30 mm2

 
in the 

groups treated with 200 mg/kg of leaves and whole plant decoctions respectively (p<0.05). 

The difference is significant between the control and the treated groups, but not significant 

between the two groups treated with leaves and whole plant decoction (p>0.05) (Table 1). 
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Table 1. Hyperhemia area induced by absolute ethanol in control and treated groups 

treated with the decoction of leaves and whole plant of Centella asiatica, orally 

administered (  ± s.e.m; n = 6; p<0.05). 

 Gastric hyperhemia (mm2)  

p Animals Control group Treated with decoction 

Dosage (mg/kg) Leaves Whole plant 

0 (Distilled water) 139.20  + 1.20 - -  

50 - 96.33 ± 3.83 95.00 ±  1.20 N.S 

100  - 25.66 ± 1.20 25.00 ±  0.32 N.S 

200  - 11.02 ±  0.60 10.86 ± 0.30 N.S 

b- Activity of the decoctions on gastric acid secretion 

Four hours after pylori ligation, the pH of the gastric fluid increases in the treated groups. In 

the control animals, the pH is equal to 3.20 ±  0.21 versus 6.30 ±  0.10 and 6.32 ± 0.10 for the 

animals treated with 200 mg/kg of leaves and whole plant decoctions respectively (p<0.05).  

There is a significant difference between the control and the treated groups but no significant 

differences between the two groups treated with leaves and whole plant decoction (p>0.05) 

(Table 2). 

Table 2. pH of gastric fluid after pylorus ligation in control and groups treated with the 

decoction of leaves and whole plant of Centella asiatica administered orally (  ± s.e.m;                       

n = 6 ; p<0.05). 

 pH p 

Animals Control group Treated with decoction  

Dosage (mg/kg) Leaves Whole plant 

0 (Distilled water) 3.20 + 0.21 - -  

50 - 3.90 + 0.07 4.00 + 0.12 N.S 

100  - 4.60 + 0.23 4.70 + 0.15 N.S 

200  - 6.30 + 0.10 6.32 + 0.10 N.S 
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DISCUSSION 

The activity of leaves decoction as well as a decoction of the whole plant of C. asiatica was 

studied on the experimental ulcer, in rats. Our results show that the two decoctions protect the 

gastric mucosa after alcohol ingestion and reduce acid secretion after pylorus ligation. 

Gastric ulcer was experimentally induced in the rat by the administration of absolute ethanol 

orally. Ethanol is resorbed in the stomach wall [29] and provokes an acute inflammation 

characterized by vessel congestion or hyperhemia in the gastric wall due to histamine effect 

[30-35]. 

Absolute ethanol precipitates mucosa proteins and thus exposes the gastric mucosa to the 

proteolytic action of pepsin and hydrochloric acid which cause the destruction of underlying 

structure [24]. 

Oral administration of the decoction of leaves and that of the whole plant of C. asiatica 

decreases ethanol-induced hyperhemia. This plant contains heterosides (madecassoside, 

asiaticoside and terminoloside), which have anti-inflammatory and wound healing properties
 

[13, 34]. The reduction of the hyperemia induced by ethanol in the animals treated with the 

two decoctions shows that they have increased the protection of the gastric mucosa against 

the ethanol aggression, by mucous secretion [22, 24].  

Pylorus ligation increases acid secretion by stimulating the parasympathetic system and 

releasing acetylcholine which induces the secretion and accumulation of hydrochloric acid in 

the stomach [28]. The acid produced in excess erodes the stomach wall, causing the 

destruction of gastric mucosa. The disappearance of this protective layer allows hydrochloric 

acid and pepsin to attack the muscular layer of the gastric epithelium resulting in ulcer 

formation. 

Our results also show that the two decoctions increase the pH of gastric fluid. This may be 

due to the reduction of acid secretion by inhibiting the pump (H 
+
/K 

+
) ATPase [36]

 
or the 

neutralization of gastric acidity by increasing the secretion of bicarbonate by the epithelial 

cells. Prostaglandin E2 and I2 are predominantly synthesized by gastric mucosa and are 

known to stimulate the secretion of mucous and bicarbonate [19]. The observed increase of 

gastric mucosal protection against the erosive action of ethanol and the diminution of acidity 

provoked by the pylorus ligation may be due to the action of the decoctions on the 
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biosynthesis of prostaglandins. These results suggest an effect of the decoction via 

prostaglandin synthesis which increases bicarbonate and mucous secretion. 

No significant differences were noted with regards to the effects of the decoctions of the 

leaves and that of the whole plant in reducing acid secretion and protecting the mucosa 

against alcohol-aggression.  

IV- CONCLUSION  

Both the leaves and the whole plant decoctions of C. asiatica are effective against gastric 

ulcer. There are no significant differences between the effects of the two decoctions. This 

activity may be due to madecassoside, asiaticoside or terminoloside present in the decoctions, 

which could increase the prostaglandins secretion. Further investigations will show the 

molecule(s) responsible for this activity, and elucidate its mechanism of action.   
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