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Summary

:

This study was undertaken in Long Evans rat to investigate the effect of a single
therapeutic as well as toxic dose of indomethacin on the gastrointestinal mucosa. The
effect was studied morphologically six hours after oral administration of the drug. The
affected tissue was then examined histologically. The histomorphological evaluation
revealed that the drug has induced acute hemorrhagic erosive gastritis in the fasted
animals (6 mglKg body weight) where as in normally fed (10 mg/kg body weight) rats the
small intestinal mucosal inflammation and erosions were predominant.

Introduction :
Drug induced gastrointestinal hemorrhage and erosion is a common health problem.
From the available literature it is established that indomethacin, a popularly used nonsteroidal anti-inflammatory drug (NSAID) produces gastrointestinal injury in both humans'
and animals"? The site and extent of lesions depend on the dose, time and feeding state of
the individuaI2'?Although many research work has been done in different parts of the world
inducing developed and developing countries"?, so far no such work has undertaken in
Bangladesh. With this perspective the present study was performed to establish the extent
of the injury produced by indomethacin on the stomach and small intestine in rat including
morphological and histological examination.

Materials and Methods :
Young adult 48 Long Evans rats (Weighing between 180 to 280 gm) of both sexes, half
from either were randomly chosen. Indomethacin was collected in dry powder from
SQUARE Pharmaceuticals Ltd. and fine suspension was made in normal saline. The
experiment was performed in eight equal groups each consisting of six rats (3 male,3 female)
as shown in Table-I.
Table-I: Grouping, feeding and drug administration schedule.
Group

Criteria

Control

Kept undisturbed and allowed free access to
food and water.

(Group -I)
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(Group II)

I ml of vehicle was administered orally to each
rat after 48 hours fasting (water ad libitum).

Experimental
fasted groups
(Group lilA,
Group IIIB, GrouplllC)

The doses of 2, 6 and 10 mg/kg body weight of
indomethacin was administered orally to each
rat of group IliA, IIIB and IIiC respectively
after 48 hours fasting (Water ad libitum).

Experimental fed
groups (Group IVA,
Group IVB, Group IVC)

The doses of 2, 6 and 10 mg/kg body weight of
indomethacin was administered orally to each
rat of group IVA, IVB and IVC respectively. The
animal had free access to food and water.

The animals were sacrificed six hours after drug (or vehicle) administration. The
stomachs and small intestines were dissected out of the bodies. The former were opened
along the greater curvature and the pH of the fluid on the gastric corpus mucosa were
determined with the help of pH indicator paper (manufactured by MERCK of FR Germany).
The small intestines were opened along the antimesenteric side. After cleaning in normal
saline they were pinned on a wax plate with the mucosa facing up. The mucosal lesions
were measured under a dissecting microscope with a measuring eyepiece. For the linear
gastric corpus mucosal lesions the ulcer index (UI) was expressed as the sumtotal of the
length in milli metre (mm) of individual lesions. On the other hand for the rounded
intestinal lesions the UI was expressed as the sumtotal of area (in mm2)of the individual
lesions2.
The tissues were fixed in 10% normol saline and histological slides of representative
areas were performed using hematoxylin and eosin (H&E) and periodic acid schiff (PAS)
stains. Histological grading of damage was made as shown in Table-liB.
Table-II: Histological grading of tissue damage
Criteria

Grades
For Stomach :

o-

Normal histological appearance

1-

Inflammatory infiltration in lamina propria with intact mucosal surface epithelium

2-

Necrosis of mucosal surface epithelium

3-

Necrosis extended upto mucosal pit epithelium

4-

Necrosis of mucosal glands but limited to superficial half

5-

Necrosis extended into the deeper half of mucous coat
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For small intestine:
oNormal histological appearance
1-

Inflammatory infiltration in lamina propria with intact mucosal surface epithelium

2-

Partial sloughing of villi.

The stomach of Long Evans rat consists of proventricular part and glandular part. The
distal 5 to 10 mm of the glandular part is called pyloric part and the rest of the glandular part
is called corpus. The mucous memberne of the oesophagus continues into the proventricular
part. Structurally the corpus of the stomach of Long Evans rat is homologous to the fundus
and body of human stomach. Like human small intestine, that of this rat is also consisting of
duodenum, jejunum and ileum with similar structure. But about 85% of total length is jejunum
and the ileum is the smallest distal part9.
Results :
Table-III shows the effect of indomethacin on the gastric mucosa. The gastric corpus
mucosa were hyperemic and swollen in all the drug treated animals which were intense in
fasted animals. The gastric mucosal lesions were limited to the corpus mucosa and were
produced in a linear fashion, mainly on the summit of the mucosal folds. There was
statistically significant (P<0.01) morphological lesions in fasted rats of 6 and 10 mg/kg body
weight dose groups. In fed rats only 10 mg/kg indomethacin produced such lesions but was
not statistically significant.
Table-IV shows the effect of the drug on the small intestine. Statistically significant
(P<0.05) morphological lesion was produced only in fed rats treated with 10 mg/kg body
weight dose. Many circular, oval or elliptical mucosal lesions were produced which were
located primarily in the middle third (69.8% of UI) of small intestine. Those were mainly on
(58.8%) and close to (26.5%) the mesenteric border. The margins of the lesions were
detectable under dissecting microscope and the bases were dark red.
The pH of the gastric content was unaffected by indomethacin irrespective of feeding
state.

Table-III: Gastric lesions induced by indomethacin
Groups

Ulcer index
Mean:!: SE (mm)

Histological grading

1&11

0
0
0.732 :!:0.252**
4.52:!: 1.097**
0
0
0.45 :!: .354

0
3
5
5
0
2
5

III A
III B
III C
IV A
IV B
IV C

** P<0.01 - Values are significant as compared to control value.
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Table - IV : Small intestinal lesions induced by indomethacin
Groups

Ulcer index
Mean :t.SE (mm2)

I & II
IIIA& B
IIIC
IV A
IV B
IVC

o
o
o
o
o

Histological damage

o
o
1 (Duodenum)
o

3.4:t. 1.758*

1 (,Jejunum)
1 (Duodenum)
2 (Jejunum & Ileum)

.

P<O.05 - value is significant as compared to control value.

Discussion:
In the present study the dose within the therapeutic daily dose range (2 mg/kg body
weight) produced microscopic damage of gastric corpus mucosa in empty stomach.
Macroscopic gastric lesion was induced by 6 mg/kg body weight or more dose. But in full
stomach only 10 mg/kg body weight produced gross lesion. The food in the stomach reduces

therateof absorptionof indomethacin10. Probablythis was responsiblefor the reductionof
the extent and severity of the gastric lesion in fed rats. These results conform to some
previously

done studies2.5.11.

Variable time courses of indomethacin induced small intestinal lesions were
demonstrated by different investigators2.11.12.
The discrepancy may be due to the use of
different model of animals and methodology. In this study, irrespective of feeding state of 10
mg/kg body weight dose induced histological damage of duodenal mucosa, but jejunum and
ileum were damaged in fed rats only. Starvation for 48 hours reduces the bile flow since the
stimulus to bile secretion is absent in fasted rat. Thus fasting prevented small intestinal
damage by interrupting enterohepatic circulation of indomethacin13.
A Variety of different methods were adopted by the investigators to evaluate drug
inducedgastrointestinal injury, including 1) gross morphological evaluation2.32) biochemical
techniques4,3) computer based morphometric analysis5and 4) a group of miscellaneous
methods such as urinary recovery index of phenol red6 or measurement of the tensile
strength7.Each of these methods has some limitations and fails to provide detail informations.
The histological analysis is essential for a precise evaluation of type and severity, though it
is expensive and time consuming14.In this study histological examination revealed that
indomethacin induced acute hemorrhagic erosive gastritis which was increased dose
dependently.This type of gastritis is the extreme pattern of acute inflammation of gastric

11I.:.
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Conclusion:

Indomethacin may be used in full stomach, if indicated.
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