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Anti-Ulcer Property of Madecassoside a Triterpene Isolated 

from Centella asiatica (Apiaceae) 
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ABSTRACT  

The antiulcer activity of madecassoside, isolated from the 

leaves of Centella asiatica, was studied in vivo using Wistar 

rats, and in vitro, using Helicobacter pylori. This study 

investigated its effect on gastric ulcer induced by indomethacin 

orally administered at the dose of 30 mg/kg, acid secretion by 

stress, mucus secretion, and on H. pylori. The results showed 

that ulceration provoked by the indomethacin on the gastric 

mucosa surface was reduced from 2.76 ± 0.1 mm
2
 in the control 

group to 1.95 ± 0.6, 1.48 ± 0.06 and 1.03 ± 0.05 mm
2 

in the rats 

treated with madecassoside at doses 20, 40 and 80 mg/kg 

respectively (p<0.05). Madecassoside reduces ethanol-induced 

hyperhemia from 31.2 ± 3.22 mm
2
 in the control group to 17.3 

± 1.32,  13.8 ± 2.15 and 7.41 ± 0.06 mm
2 

for the animals treated 

with madecassoside at 20, 40 and 80 mg/kg respectively 

(p<0.05). Stress induces gastric lesion, and madecassoside 

reduces the lesion surface from 12.2 ± 0.5 mm
2
 in the control 

group to 8.03 ± 0.9,  6.06 ± 0.7 and 4.38 ± 0.7 mm
2
 in the 

animals treated with madecassoside at the doses of 20, 40 and 

80 mg/kg respectively (p<0.05). The mucus secretion increases 

from 32.3 ± 2.26 mg in the control group to 46.94± 3.40,  52.40 

± 0.2 and 69.17 ± 1.50 mg in the groups treated with 

madecassoside at  40, 60 and 80 mg/kg respectively (p<0.05). 

Madecassoside inhibits the growth of H. pylori with Minimal 

Inhibitory Concentration (MIC) of 250µg/ml. These results 

show the antiulcer activity of madecassoside as it protects the 

gastric mucosa against damages induced by indomethacin and 

ethanol, decreases gastric acidity and increases mucus 

production. It also inhibits H. pylori growth. 

 

Solofoniaina Gabriel Andriamalala
1
, Jean François 

Rajaonarison
2
, Patricia Randrianavony

1
, Quansah 

Nat
3
, Randimbivololona Fanantenanirainy

1
* 

1. Laboratoire de Pharmacologie Générale, de 

Pharmacocinétique et de Cosmétologie, Faculté des 

Sciences, Université d’Antananarivo, MADAGASCAR. 

2. Laboratoire Mixte International, Faculté des 

Sciences, de Technologie et de l’Environnement, 

Université de Mahajanga. 

3.  School for International Training SIT Study Abroad / 

World Learning Summer Program: Madagascar 

Traditional Medicine and Health Care Systems, 

Antananarivo, MADAGASCAR 

Submission:  21 February 2018 

Accepted:   28 February 2018 

Published:  31 March 2018 

 

 



www.ijppr.humanjournals.com 

Citation: Randimbivololona Fanantenanirainy et al. Ijppr.Human, 2018; Vol. 11 (4): 1-13. 2 

INTRODUCTION 

Gastroduodenal ulcer is a sore on gastric or duodenum lining which can be superficial or 

deep. It is one of major problems affecting the digestive tract (Jyoti G. et al., 2012). Before 

the discovery of Helicobacter pylori, a Gram negative bacteria, gastric ulcer was considered 

as the consequence of imbalance between the aggressive factors (hydrochloric acid, pepsin, 

bile salts, ethanol, non-steroid anti-inflammatory drugs) and the protective factors 

(prostaglandins, good mucosal blood flow, mucus-bicarbonate layer and cellular 

regeneration) of the gastric lining (Kang  J.M. et al., 2012; Sunil K. et al., 2012). 

Acetylcholine, via M3 receptors, histamine through H2 receptors, ethanol and stress via 

pneumogastric nerve induce hydrochloric acid secretion. Even though hydrochloric acid is 

useful in activating pepsinogen, when it is in excess, it becomes harmful to the gastric lining. 

It is the same for pepsin, a protein breakdown enzyme, produced after pepsinogen activation. 

It can digest the gastric lining when it is in excess. Non-steroid anti-inflammatory drugs 

inhibit COX 1 and COX 2, enzymes responsible for the biosynthesis of prostaglandins 

(DivakarM.C. et al., 2011; Malfertheiner P. et al., 2009). 

Prostaglandins are important for mucosal integrity, the good blood flow that they provoke 

increases mucus and bicarbonate production which coat and form the first line of defense of 

the stomach and duodenum. Prostaglandins also ensure cellular regeneration (Cata G., 1995; 

Salducci J., 2005). 

Madecasssoside is a triterpene isolated from Centella asiatica. It is used for wound healing 

and added in cosmetics as anti-aging and moisturizer. It is also effective on Gram negative 

bacteria (Jagtap N.S. et al., 2009), and in Madagascar, the decoction of C. asiatica is used in 

the treatment of stomach ache (Quansah N. & Randrianavony P., 2012). Considering these 

activities of madecassoside and the traditional use of C. asiaticain Madagascar, we 

investigated the activity of madecassoside on induced gastric ulcer and on H. pylori. 

MATERIALS AND METHODS 

Experimental animals 

Male rats of Wistar strain, aged 4 months and weighing around 250 g were used. They were 

bred in the animal house of the Pharmacology and Cosmetology Department of The Science 

Faculty, University of Antananarivo, Madagascar. The room temperature was around 22°C, 
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with the dark and light cycle fixed at 12 / 12 hours. The animals were fed with animal feed 

LFL 1420
®
, and had water ad libitum. They were fastened during 18 hours before tests but 

had free access to water (ShirishaB. et al., 2012). 

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

Faculty of the University of Antananarivo, Madagascar. 

1. Evaluation of madecassoside activity on indomethacin induced ulcer 

Fastened rats were divided in 4 groups of 6 animals each: 1 control group, and 3 groups 

treated with madecassoside dissolved in water, at the doses of 20, 40 and 80 mg/kg, by oral 

route. Indomethacin was administered per os, once a day during 5 days, in the mornings, at a 

fixed hour at the dose of 30 mg/kg (Ode et al., 2011).  After 30 minutes of indomethacin 

administration, the animals of control group received 10 ml/kg of distilled water, while the 

animals of the other groups received 20, 40 and 80 mg/kg of madecassoside in 10 ml/kg of 

distilled water (Dielh-Heinz K., 2010). On the sixth day, animals were anesthetized by 

intramuscular injection of barbiturate in a dose of 100 mg/kg and exsanguinated by carotid 

section. Laparotomy was practiced, and their stomachs were isolated, then cut open along the 

greater curvature and rinsed with physiological solution to remove their contents. The 

macroscopic lesion surface was measured by direct planimetry method using transparent 

millimeter paper (Ntsayo, 2011). 

2. Evaluation of madecassoside activity on hyperhemia provoked by ethanol 

This experiment was carried out on 4 groups of 6 rats per group, fastened during 18 hours 

prior the test. The first group was used as control and received 10 ml/kg of distilled water, 

and the remaining groups received madecassoside at the dose of 20, 40 and 80 mg/kg, by oral 

route (Dielh-Heinz K., 2010).  

One hour after the administration of the products, 1ml/200g of absolute ethanol was 

administered by oral route (Hollander D. et al., 1985). One hour later, the animals were 

anesthetized by intramuscular injection of barbiturate at the dose of 100 mg/kg and 

exsanguinated by cutting the carotids. The stomachs were isolated then cut open along the 

greater curvature and rinsed with physiological solution to remove their contents. The mucus 

surface hyperhemia was measured by direct planimetry method using transparent millimeter 

paper (Manjusha K. et al., 2013). 
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3. Evaluation of madecassoside activity on induced acid secretion 

The fastened animals were divided into 4 groups of 5 rats per group. The first group served as 

the control group, received distilled water, and the 3 groups received madecassoside at the 

dose of 20, 40 and 80 mg/kg, by oral route. Immediately after administration of these 

products, the animals were fixed in decubitus position by extending their 4 limbs during 18 

hours (Gairard et al., 1967). After this period, the animals were euthanized by intramuscular 

injection of 100 mg/kg of barbiturate. Stomachs were isolated and opened by cutting the great 

curvature, then rinsed with physiological solution to remove their contents. The lesion surface 

on the gastric wall was measured by direct planimetry using transparent millimeter paper 

(Manjusha K. et al., 2013). 

4. Evaluation of madecassosisde activity on mucus production 

The animals were fastened during 12 hours before the test. They were divided into 4 groups 

of 6 rats per group. The first group served as control, the 3 groups received madecassoside at 

different doses. Every morning at the same time, during 10 days, the animals of the control 

group received 10 ml/kg of distilled water, and the treated groups received 20, 40 and 80 

mg/kg of madecassoside, by oral route, in 10 ml/kg of distilled water. After 10 days of 

treatment, the animals were anesthetized with 100 mg/kg of barbiturate administered by i.m. 

and exsanguinated by cutting the carotids. Their stomachs were isolated and rinsed, and the 

mucus was grated and weighed (Randrianavony P. et al., 2015).  

5. Evaluation of madecassoside activity on Helicobacter pylori 

Helicobacter pylori used in this work was collected from biopsy samples of patients suffering 

stomach ache undergoing endoscopy at Gastro Enterology Department of Joseph Raseta 

Befelatanana Hospital, Antananarivo. Those patients didn‟t take any antibiotics during 10 

days prior examination. Two samples were taken, one at the pyloric antrum and one on the 

fundus. Each sample was put in sterile polypropylene screw capped bottle (GOSSELIN TP 

53-001®), containing 0.5 ml of NaCl (9‰). The bottle was put in a bag with microaerophile 

atmosphere generator (GENbag microaer 45 5325®) and transported to the lab within 4 

hours, at ambient temperature. Biopsic samples were ground in Potter, and 2 precultures on 

solid medium made of selective gelose PYL® (BioMérieux), and 1 preculture on liquid 

medium (Mueller Hinton Broth, MHB®) were undertaken. The first one was to confirm the 

presence of Helicobacter pylori and to eliminate the cellular debris. It was carried out in Petri 
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dish in microaerophile atmosphere (5 % of O2, 10 % of C02 and 85 % de N2) at 37 °C during 

4 days (Bury-Mone S. et al., 2006). Colony from the medium was observed under optic 

microscope at x1000 magnification.  Once determined, the colonies were cultured in the 

second solid medium made of gelose PYL (BioMérieux®) to multiply the colonies, and 

incubated in the same conditions as the previous one, during 48 hours. After this period, 6 

colonies were withdrew and put in Erlen Meyer containing MHBin amicroaerophile 

atmosphere, at 37°C during 4 days. Two milliliters of the medium were diluted in 18 ml of 

MHB, and the optic density (OD) of this medium was read with spectrophotometer for 

microdilution plate (Opsys MR, DYNEX Technologies ®) at 525 nm. This OD was used as 

reference of the culture broth turbidity. 

Microdilution method was used to assess madecassoside activity against H. pylori, using 

Mueller–Hinton broth (MHB) as growth medium and 96-well microdilution plate.  

Madecassoside and amoxicillin, used as reference, were dissolved in distilled water and 

filtrated with millipore 0.45µm. They were diluted with culture broth to a range of 

concentrations from 1000 to 4 µg/ml. 

The wells of the first column were left empty, those of 4
th

 and 8
th

 rows were filled with 

madecassoside and amoxicillin diluted in culture broth, and used as blank control, while 

those of the 12
th

column were filled with 100 µl of inoculum, used as growth control. The 

remaining wells were used as test wells and filled with 100 µl of H. pylori suspension, 5 µl of 

each dilution of madecassoside and amoxicillin were distributed in the test wells. All 

experiments were performed in triplicate and the microdilution plate was incubated at 37ºC 

for 18 h. H. pylori growth was detected by optical density (Opsys MR, DYNEX 

Technologies®) at 525 nm. The plate was reincubated in the same conditions, for 12 hours, 

and the optic density was read. (Rios J.L. et al., 1988).  

7. Expression and Analysis of results 

Results were expressed as mean value ± standard error of the mean (SEM) of optic density. 

The means were compared using the Student„‟t‟‟ test. A value of p<0.05 was considered 

significant. 
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RESULTS 

1. Madecassoside activity on indomethacin induced ulcer 

Administered at the dose of 30 mg/kg, once a day, for 5 days, indomethacin induces lesion on 

the gastric layer. The lesion surface in the control group is higher than that of the test group. 

It is equal to  2.76 ± 0.1 mm
2
 in the control group, versus 1.95 ± 0.6, 1.48 ± 0.06 and 1.03 ± 

0.05 mm
2
 in the rats treated with madecassoside at doses 20, 40 and 80 mg/kg (p<0.05) 

(Figure 1).   

 

                              Control       20    40  80 

Doses of madecassoside (mg/kg) 

Figure 1.Surface of indomethacin induced lesions on the gastric layer, in control 

group , and animals treated with madecassoside at 20 , 40 and 80 mg/kg by oral 

route ( ± e.s.m.; n=6; p<0.05). 

2. Madecassoside activity on hyperhemia provoked by ethanol 

Ethanol administration induces hyperhemia on gastric layer. Madecassoside reduces the 

hyperhemia surface from 31.2 ± 3.22 mm
2
 in the control group to 17.3 ± 1.32,  13.8 ± 2.15 

and 7.41 ± 0.06 mm
2
, in the groups treated with madecassoside at the doses of 20, 40 and 80 

mg/kg (p<0.05) (Figure 2). 
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    Control  20       40   80 

Doses of madecassoside (mg/kg) 

Figure 2. Variation of hyperhemia surface, on the gastric layer, 1 hour after ethanol 

administration per os, in the control group , and groups treated with madecassoside 

administered per os at doses 20 , 40  and 80 mg/kg ( ± e.s.m.; n=6; p<0.05). 

3. Madecassoside activity on induced acid secretion 

Stress induces increase of gastric acid secretion, which induces ulceration on the gastric 

layer. The ulceration surface is equal to 12.2 ± 0.5 mm
2
 in the control group, versus 8.03 ± 

0.9, 6.06 ± 0.7 and 4.38 ± 0.7 mm
2
, in the animals treated with madecassoside at the doses of 

20, 40 and 80 mg/kg (p<0.05) (Figure 3).  

 

           Control       20            40      80 

Doses of madecassoside (mg/kg) 

Figure 3.Stress induced lesion surface, in the control group andin the animals treated 

with madecassoside at the doses of 20 40 and 80 mg/kg administered by oral 

route ( ± e.s.m.; n=6; p<0.05). 
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4. Madecassosisde activity on mucus production 

Administration of madecassoside per os, once a day, during 5 days increases the mucus 

production noted by the weight increase of mucus on the gastric wall. It is 32.3 ± 2.26 mg in 

the control group, versus 46.94 ± 3.40, 52.40 ± 0.2 and 69.17 ± 1.50 mg in the animals 

treated with madecassoside at 20, 40 and 80 mg/kg (p<0.05)(Figure 4).  

 

                           Control          20    40      80 

Doses of madecassoside (mg/kg) 

Figure 4.Gastric mucus weight after 10 days treatment with madecassoside at 20 , 40 

et 80 mg/kg pre os, and in the control group ( ± e.s.m.; n=6; p<0.05). 

5. Madecassoside activity on Helicobacter pylori 

The optical density of the 12
th

column, used as growth control is equal to 0.073±0.002; those 

of the 4
th

 and 8
th 

rows,used as blank control are 0.086 ± 0.0016 and 0.078±0.002 respectively, 

while the empty column is equal to 0.031±0.0023. 

After 24 hours of incubation, the OD of the 4
th

 and 8
th

 rows remain unchanged. While the 

12
th

column increases to 0.195 ± 0.004. In the presence of madecassoside the inoculum ODin 

the test wells is inferior to the ones of the growth control group. It is equal to 0.158 ± 0.004, 

0.117± 0.005 and 0.109 ± 0.003 at concentrations of 2, 500 and 1000 µg/ml (p<0.05)(Figure 

5). Graphic determination of MIC of madecassoside gives a value of 250 µg/ml, versus 180 

µg/ml for amoxicillin. 
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Concentration 
(µg/ml) 
 

 

Optical density (525nm) 

Figure 5. Variation of OD., of inoculum containing H. pylori in the presence of 

madecassoside  and amoxicillin , at increased concentrations after 24 hours of 

incubation at 37°C, in microphile condition ( ± e.s.m.; n=3; p<0.05). 

After a second incubation, in the same conditions as the previous one, the OD of the growth 

control increases to0.252 ± 0.004, while the OD of the test wells remains the same at 0.157 ± 

0.002, 0.113 ± 0.002 and 0.112 ± 0.002 with the concentration of 2, 500 and 1000 µg/ml 

respectively  (p<0.05) (Table I). 

Table I. Comparision of theOD of the inoculum after the first and second incubations in 

the presence of madecasoside ( ± e.s.m.; n=3; p<0.05). 

OD 

madecassoside 

 (µg/ml) 

 

First  incubation  

 

Second  incubation  

 

 

p 

1000 0.109 ± 0.003 0.112 ± 0.003 NS 

500 0.117  ± 0.005 0.113 ± 0.002 NS 

2 0.158 ± 0.004 0.157 ± 0.002 NS 

0 0.195 ± 0.004 0.252 ± 0.004  p<0.05 

 

DISCUSSION 

Gastric ulcer is characterized by substance loss in the gastric layer (Sunil et al., 2012) and is 

protected by the mucus and the bicarbonate, the secretion of which depends on prostaglandins 

(PGE2) (Moore et al., 2006). 
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Our results show that madecassoside protects the gastric layer against aggressive agents, such 

as indomethacin, ethanol, hydrochloride acid and H. pylori; it also increases the gastric wall 

protection by increasing the secretion of mucus.  

Indomethacin, as a non-steroid anti-inflammatory agent, inhibits cyclooxygenase (COX 1 and 

COX 2) responsible for prostaglandins biosynthesis. This inhibition decreases bicarbonate 

and mucus secretion, two protective agents of gastric wall (Mac-Naughton et al.,1988), 

leading to its ulceration (Brodie & Knapp, 1996; Gerhard et al., 2002; Khare et al., 2008). 

The fact that madecassoside decreases the lesion surface induced by indomethacin means that 

it protects the gastric wall against indomethacin action. Administered by oral route, ethanol 

stimulates the G cells at the pyloric antrum, which secretes gastrin, one of the agents 

responsible for acid secretion by the parietal cells (Levitt et al., 1997). Ethanol also 

stimulates the parasympathetic system and provokes vasodilation, observed as hyperhemia on 

gastric wall. It also reduces the blood flow, which decreases the intake of nutritious elements 

and oxygen necessary for the formation of barrier on the gastric wall, and the regeneration of 

epithelial cells (Robert et al., 1979). The reduction of the hyperhemia surface might be due to 

the amelioration of the local circulation, as a result of prostaglandin action (Ly, 1980). Blood 

flow amelioration increases mucus and bicarbonate secretion, two main protectors of the 

gastric layer (Goel & Sairam, 2002). Our results show that madecassoside increases the 

mucus weight. Stress stimulates the parasympathetic system, which releases acetylcholine 

which in turn stimulates the secretion of hydrochloride acid, one of the aggressive agents 

(Minaire & Lambert, 1976). Meanwhile, madecassoside reduces the stress induced lesion 

surface. This reduction might be due to the increase in mucus secretion, or the neutralization 

of acid secreted, due to the increase of bicarbonate secretion (Divakar &Lakshmi, 2011). 

These mechanisms of protection might occur via prostaglandins. 

Microdilution method, using liquid medium (Mueller–Hinton broth), is suitable for 

determining MIC of pure substances, like the case of madecassoside. Optic density was used 

to determine the action of madecassoside on H. pylori, a Gram negative bacteria (Rios J.L. et 

al., 1988).Using this method, the OD of the growth control wells is higher than those of the 

test wells containing madecassoside, which supposes that this substance inhibits the growth 

of the bacteria. Also, after the second incubation, there is no significant difference between 

the OD of the test wells at the first and second incubation. These results mean that 

madecassoside possesses a bacteriostatic action (Rios J.L. et al., 1988). From our results, the 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Levitt%20MD%5BAuthor%5D&cauthor=true&cauthor_uid=9357840


www.ijppr.humanjournals.com 

Citation: Randimbivololona Fanantenanirainy et al. Ijppr.Human, 2018; Vol. 11 (4): 1-13. 11 

effect of madecassoside is inferior to the action of amoxicillin, a known bacteriostatic, 

however, this suggests that it would inhibit the synthesis of bacterial membrane 

(Wangbaoshou, 2009). Previous work have shown that madecassoside is active on Gram 

negative bacteria (Jagtap et al., 2009), which supports our results on H. pylori, a gram 

negative bacteria. 

Gastric ulcer is a multifactorial pathology, due to the lack of the stomach protective layer.  

When H. pylori are present, it aggravates the ulcer and provokes its recidivism.  In that case, 

its eradication is necessary (Kamguia et al., 2011). Meanwhile, some antibiotics are sensitive 

to gastric acidity (Grima, 2005). That is why gastric ulcer treatment is tritherapy, using anti-

secretory medication with one bacteriostatic and another bactericide (Lamarque et al., 2017). 

Our results demonstrate that madecassoside reduces the gastric acidity, which gives an 

antibiotic optimum condition. It also stabilizes the growth of H. pylori, diminishing the 

aggravator effect of this bacteria. Considering these properties of madecassoside, it could be 

associated with a bactericide antibiotic in the treatment of gastric ulcer. This would change 

the treatment regime from tritherapy to bitherapy.  

CONCLUSION 

Based on the results obtained in our study, madecassoside ameliorates the gastric layer 

protection via prostaglandin, which increases secretion of mucus and bicarbonate. It also has 

a bacteriostatic activity against H. pylori. In conclusion, these properties make madecassoside 

effective against gastric ulcer. 
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