
 

Dr Kali Prasad Pattnaik et al JMSCR Volume 05 Issue 03 March  Page 19680 
 

JMSCR Vol||05||Issue||03||Page 19680-19688||March 2017 

Original Article 

Effect of Ethanol Extract of Curcuma Longa on Aspirin Induced Gastric 

Injury 
(Gross Morphology and Histopathology Study) 

 

Authors 

Dr Kali Prasad Pattnaik
1
, Dr Suhasini Dehury

2
, Dr Rajashree Samal

3
,  

Dr Narayan Mallick
4
 

1
Associate Professor, Dept. of Pharmacology, S.C.B. Medical College, Cuttack 

2,3
Asst.Prof. Dept. of Pharmacology, S.C.B .Medical College, Cuttack 

4
Asst Prof, Dept. of Pathology S.C.B. Medical College Cuttack 

Corresponding Author 

Dr Kali Prasad Pattnaik 

Associate Professor, Pharmacology, S.C.B Medical College Cuttack INDIA 

Tel No. :94372 71809 (M), 0671- 2311887 (R) 

Abstract  

Objective: To study the Ulcer Index, gross morphology and histopathological pictures of effect of Ethanol 

extract of curcuma longa (CLE) on Aspirin induced gastric injuries. 

Method: After animal ethics committee approval, the effect of CLE was studied on ten groups of guinea 

pigs. 

Group I & 2 were given 1% carboxy methyl cellulose (CMC) & Aspirin 500 mg/kg in 1% CMC 

respectively. Group 3, 4,5,&,6 were given CLE 20,40, 80 &160mg/kg respectively in 1% CMC followed 

one hour after by Aspirin. Group 7,8 &9 were given CLE 20, 40 & 80mg/kg respectively. Group-10 

received Ranitin 30mg/kg followed one hour after by Aspirin. Ulcer-Index was calculated and analysed 

statistically and the histopathology study of gastric mucosa was undertaken. 

Results: CLE up to 80mg/kg did not produce any gastric injury. Pretreatment with CLE 80mg/kg & 

160mg/kg produced highly significant protection [P<0.001] against Aspirin induced gastric injuries & 

hemorrhages. 

Conclusion: Ethanol extract of curcuma longa prevents Aspirin Induced gastric injury. 

Keywords: Gastric ulcer, Curcuma-longa, Anti-inflammatory, Histopathology. 

 

INTRODUCTION 

Most of the non steroidal anti-inflammatory drugs 

(NSAIDS) - i.e., aspirin, Diclofenac & Ibuprofen 

etc, which are the mainstay of therapy for pain 

and inflammatory conditions are associated with 

gastric mucosal injuries. The use of selective 

COX-2 inhibitors, which has less GI Adverse 

effects is again associated with recent reports of 

myocardial infarction
1
. But Curcuma longa 

(Turmeric) though possess significant anti- 

inflammatory activity 
2-8

, at the same time also 

have number of reports suggesting gastro 

protective effects
9-12

. However, there are 

conflicting reports regarding the effect of curcuma 
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longa on gastric mucosa (WHO manographs on 

medical plants 1999)
2
. Though number of reports 

suggest gastro protective activities with curcuma 

longa 
9-12

, still the following studies have reported 

ulcerogenic potential with Curcumin { i.e., both 

intraperitoneal and oral administration of 

curcumin (100 mg/kg) have reported to induce 

gastric ulcerations in rats 
13,14

 & there are 

conflicting reports regarding the protective action 

of Curcumin against histamin induced gastric 

ulceration in guinea pigs. These contradictory 

reports have possibly prevented any large clinical 

studies on Curcuma longa extract.  

So, the present work was undertaken to re-

evaluate the effect of curcuma Longa on NSAID 

(Aspirin) induced gastric injuries. The test drug 

preferred is Alcoholic extract of curcuma Longa 

(CLE) which has most possible Gastro protective 

actions as evidenced from previous studies with 

alcoholic extract 
8,12

.  Because most of the studies 

with alcoholic extract has demonstrated protective 

actions in rat models and there are conflicting 

reports regarding the protective action of 

curcumin against histamin-induced gastric 

ulceration in guinea pigs, the present study has 

included guinea pigs as the experimental animal to 

see the effects in different species. The dose of 

CLE preferred is 20 mg/kg to 160 mg/kg, as this is 

the minimum range in which alcoholic extract of 

curcuma longa is effective in inhibiting the 

proliferative phase of inflammation as evidenced 

by reduction of the weights of the granuloma 

pouch and inhibition of granuloma tissue 

formation in cotton pellet tests (the two methods 

involving proliferative phase of inflammation)
5 .

 

So that we can find if CLE in the dose which have 

effect in chronic inflammation also have protect-

tive effect against Aspirin induced gastric injuries. 
   
 

As analysis of gastric mucosal layer & total acid 

contents of gastric mucosa were repeatedly done 

earlier with Curcuma longa and none of the 

previous research work have demonstrated the 

histopathological picture of the effect of curcuma 

longa on NSAIDs induced gastric injuries, so the 

present study has undertaken both the 

histopathology and gross morphology study to 

have a convincing evidence of effect of curcuma 

longa on NSAIDs induced gastric injury. 

 

MATERIALS & METHODS 

The Research project was undertaken with 

approval of the Institutional Animal Ethics. 

Committee of S.C.B. Medical College, Cuttack.  

Plant Material and Extract Preparation: The 

Rhizomes of curcuma Longa, procured from the 

local market were sundried and made into 

powders which were subjected to extraction in 

90% ethanol by the method of soxhlation 

(Simultaneous heat evaporation and condensation 

method) 

Animals: The experiments were carried out with 

sixty numbers of inbred Guinea pigs of either sex 

weighing between 350 to 700 gms. and 

maintained in the Animal house of dept. of 

Pharmacology, S.C.B. Medical College, Cuttack. 

The guinea pigs were fed standard laboratory diet. 

Experimental Gastric Lesions: The gastric 

injuries were induced by Aspirin suspended in 1% 

carboxymethyl cellulose (CMC) in water in the 

concentration of (50mg/ml.) and administered 

intra gastric in a dose of 500mg/kg, in 36 hours 

fasted guinea pigs 
16

. 

Experiment Proper: The Guinea pigs were 

divided into 10 groups of six each. They were 

kept fasting for 36 hrs, with water ad-libitum 

before the administration of drugs. In Group - I 

(normal control group) 4 guinea pigs received 1% 

carboxy methyl cellulose (CMC) in Distilled 

Water and 2 guinea pigs is received only water to 

expose the normal gastric mucosa. Group 2 

received Aspirin for experimental gastric lesions.  

Group - 3, 4, 5 & 6 received ethanol extract of 

curcuma longa in 1% carboxy methyl cellulose 

(CLE) in dose of 20, 40, 80 mg and 160 mg/k 

respectively followed 1 hour after by Aspirin. 

Group 7, 8 & 9 received CLE alone in dose of 20, 

40 & 80 mg/kg respectively. Group 10- received 

Ranitidine 30mg/kg followed 1 hour after by 

Aspirin. In the animals in whom aspirin was given 

it was given as described for experimental gastric 
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lesions and CLE (ethanol extract of curcuma 

longa) given in 1% CMC suspension. All the 

drugs were administered to guinea pigs intra 

gastric through gavage. After 5 hours of 

administration of the last drug the guinea pigs 

were subjected to Euthanasia by high dose Ether 

Anesthesia, then the stomach was removed in all 

the animals and exposed by cutting along the 

greater curvature and examined for gastric 

injuries. The Ulcer index was calculated and then 

the tissues were submitted to the pathologists for 

histopathology study. 

 

The Ulcer Index was calculated by - (Ref.16) 

 

Ulcer Index  =   where X = 

 

 

 in case of Petechiae - five of these are considered to be equivalent to 1 mm of Ulcer area. 

 

STATISTICAL ANALYSIS  

The mean Ulcer Index and standard deviation of 

mean in each group of guinea pigs was found out. 

The Ulcer Index of (CLE + Asp.) treatment 

groups were compared with Aspirin alone treat-

ment group by analysis of variance (ANOVA) 

 

OBSERVATION 

The gross morphology and Histopathology study 

of normal guinea pig stomach demonstrates 

uniform gastric mucosa (Photo No.1A & 1B). 1% 

CMC did not produce any gastric mucosal 

injuries. Administration of Aspirin in 1% CMC at 

the dose of 500 mg/kg resulted in gastric mucosal 

injuries in almost all the animals as evidenced 

from gross morphology study (Photo No. 2A), the 

subsequent histopathology study of full cross 

section of stomach under (5 x 10) magnification 

demonstrated denudation of gastric mucosal 

epithelium and deep erosion and further 

magnification (45x10) showed areas of frank 

hemorrhages in gastric mucosa (Photo No. 2B & 

2C). The details of Ulcer Index with different 

treatment groups are mentioned in table -1. 

Pretreatment with CLE 20 mg/kg could not 

protect the gastric mucosa from Aspirin induced 

injuries & shows both erosions and hemorrhages 

of gastric mucosa, (Photo 3A & 3B). CLE 

40mg/Kg prior to Aspirin was associated with 

diminution in Ulcer index which was statistically 

significant (p<0.05) but still there were punctate 

erosions in gross morphology & Histopathology 

study (Photo 4A, 4B). Pretreatment of Gastric 

mucosa with CLE 80mg/kg or 160mg/kg 

respectively were associated with highly 

significant protection against Aspirin induced 

gastric injuries as there were no visible injuries of 

gastric mucosa(Photo 5A & 6A) with diminution 

of ulcer index (p<0.01 & 0.001) respectively. The 

histopathology study of guinea pig gastric mucosa 

who were treated with CLE 80 mg/kg prior to  

Aspirin showed only hyperemia of gastric mucosa 

and mild superficial erosion indicating mucosal 

irritation but no haemorrhage or deep erosion 

(Photo No.5B). CLE 160 mg /kg treated group 

prior to Aspirin showed only tiny superficial 

erosion of surface epithelium in histopathology 

picture but there was no haemorrhage or 

hyperemia or deep erosions indicating highly 

significant protection of gastric mucosa against 

Aspirin induced gastric erosions and hemorrhages 

(Photo 6B&6C ). The Ulcer Index of CLE 

160mg/Kg+Asp treatment group was significantly 

lower than Ulcer Index of  (Ranitin + Aspirin) 

treatment group (p<0.05). Administration of CLE 

alone in dose of  20mg, 40mg, & 80mg/kg in 1% 

CMC suspension was not associated with any 

gastric mucosal injury, rather CLE 80mg /Kg had 

shown intact gastric epithelial cell layer with 

increased gastric mucus layer, which has also 

adhered to the epithelial cell layer (Photo7A&7B). 

 

10

x
 

Total Gastric mu al area in mm

Total ulcerated area in mm

cos 2

2
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DISCUSSION 

As evidenced from the present study - Ethanol 

Extract of curcuma longa up to 80 mg/kg in 1% 

CMC suspension did not produce any significant 

gastric mucosal injury, rather there is increased 

gastric mucosal layer in histopathology study. 

This increase in gastric mucosal layer was already 

reported by various authors by chemical analysis 
(9,10,12)

. It is now further substantiated by 

histopathology picture in this study & this 

mucosal layer has adhered to the surface 

epithelium like a protective covering (Photo 7A & 

7B).  Aspirin 500mg/kg in 1% CMC suspension - 

produced both superficial and deep gastric 

mucosal erosions and frank gastric mucosal 

hemorrhages). CLE 40mg/kg to 160mg/kg 

significantly reduced the Aspirin induced Gastric 

mucosal erosions established both by evaluation 

of Ulcer Index and Histopathology studies. 

Another important finding which came out of 

histopathology study in this experiment was 

significant reduction in gastric mucosal 

haemorrhage in guinea pigs who were treated with 

CLE 80mg/kg and 160mg/kg prior to Aspirin. 

This finding of prevention of Aspirin induced 

gastric mucosal haemorrhage by curcuma longa 

was not demonstrated in any previous studies but 

is of significant clinical importance as the 

dangerous presentation of NSAID induced gastric 

injury is hematemesis and melena. Previous 

studies with 100mg/kg of curcumin has 

demonstrated ulcerogenic potential
14

, but as 1/5th 

of this dose i.e., (20 mg /kg of curcumin) possess 

significant  anti-inflammatory  activity
5
 , so this 

does not prohibit to use curcumin as an anti- 

inflammatory agent. Again ethanolic extract of 

Curcuma longa even up to 160mg/kg do not have 

ulcerogenic potential rather prevents Aspirin 

induced Gastric injuries. Alcoholic extract also 

possess significant anti-inflammatory activity 

against granuloma pouch model in dose of 

100mg/kg and against cotton pellet granuloma 

model in dose of 25-100 mg/kg, the two methods 

involved in proliferative phase(chronic phase) of 

inflammation 
5
. A preliminary clinical study on 10 

patients have reported ulcer healing potentials 

with curcuma longa
15

. 

So on the basis of the present study evaluating all 

the three parameters (Ulcer Index, Gross 

morphology and Histopathology) we can conclude 

that alcoholic extract of curcuma longa in the dose 

of 40 to 160mg/kg in 1% Carboxy Methyl 

Cellulose suspension will protect the gastric 

mucosa from any NSAID induced gastric injuries 

and may also reduce gastric mucosal bleeding. 

Further study in this regard may demonstrate the 

molecular mechanisms of this action and future 

use of Curcuma Longa Extract.  
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