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Mechanism for the Occurrence of Experimental Indomethacin-Induced
Longitudinal Ulcers in Rat Small Intestine: Special Reference to the Relationship
between the Shape of Ulcers and Microvascular Architecture

Katashi Tokumoto

The 2nd Department of Internal Medicine (Director : Prof. Terukatsu Arima, M. D. ),
Faculty of Medicine, Kagoshima University, Kagoshima 890-8520, Japan

Abstract

One of the most important and distinctive features of Crohn’ s disease is the formation of longitudinal ulcers on the
intestinal mesenteric site. The precise mechanism for the occurrence of longitudinal ulcers, however, still remains unclear.
Similar longitudinal ulcer is experimentally made by the oral administration of indomethacin to rats. The purpose of this
study is to clarify the reason why the longitudinal ulcer occurs on the mesenteric site by indomethacin in rats. This study
may help to elucidate the mechanism for the occurrence of longitudinal ulcers in Crohn’ s disease.

Male Wistar rats weighing 250-300g were used. Indomethacin-induced intestinal injury to the rats were investigated at 6,
12, 24 and 48hours after the single oral administration of indomethacin (40mg/kg). The intestines were opened along the
anti-mesenteric site and the macroscopic findings and microangiographic appearences in each group(n=5-7) were
investigated.

In the macroscopic findings, spotty erosions and scattered small ulcers were visible at an early phase in the experiment.
Multiple ulcers, fused ulcers, short and narrow longitudinal ulcers and finally the formation of long and broad longitudinal
ulcers along the mesenteric site were observed to be formed by the time. Spotty erosions and small ulcers are considered
to be the initial appearances of longitudinal ulcers. On the microangiographic appearences of the vessel architecture in the
normal rat small intestine, the long branches distributed on the anti-mesenteric site were large in diameter and rich in
submucosal collateral circulation, which indicates compensatory hemodynamics. On the other hand, the short branches
distributed on the mesenteric site were small in diameter and poor in submucosal collateral circulation. Early morphologic
changes in the microangiogram showed discontinuous multifocal interruptions of the short and long branches in the
submucosal layer on the mesenteric site. Continuous interruptions of the short and long branches appeared with time
along the mesenteric site, and then longitudinal ulcers were observed.

Therefore, the mechanisms for the occurrence of longitudinal ulcers on the mesenteric site could be explained as the
microcirculatory disturbances based on the anatomical distribution of arteries in the intestinal wall.
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Fig. 1. Microangiographic appearance of the normal rat small
intestine. The arterial system was filled with barium. a) closed
segment, b) opened segment. Bar=0.5 cm
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SM:s layer
PM:proper muscular layer

AS:antimesenteric site
MS:mesenteric site
MA:marginal artery
SB:short branch

LB : long branch

Fig. 2. Schema of the rat intestine indicating the arterial blood
supply. Long and short branches of feeding vessels arising from
the marginal artery supply the antimesenteric and the mesenteric
sites, respectively.
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Fig. 3. Indomethacin induced mucosal injury in the rat small intestine.
Macroscopic findings and its frequency observed by the lapse of time.
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Fig. 4a. Opened segments of the rat small intestine showing the
changes of macroscopic findings occurring along the mesenteric
side.
1) Multiple erosions and ulcers occurring. (6 hours after dosing)
2) Ulcerative lesions increased in number and size.

(12 hours after dosing)
3) Fused ulcers and short and narrow longitudinal ulcers.

(24 hours after dosing)
4) Long and broad longitudinal ulcer. (48 hours after dosing)
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Fig. 4b. Distribution of erosions and ulcers on the mesenteric
side. (Schema of Fig. 4a). O : erosion @ : ulcer
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Fig. 5. Frequency of avascular area (erosion and ulcer) in the microangiography induced
by the interruption of short branches (SB) and long branches (LB). Each group was
composed of 5 rats. *: P<0.01 (Mann-Whitney's U test)



Fig. 6. Microangiographic changes on the mesenteric side of the rat intestine with time and its schema. a) 6 hours after dosing, b) 12
hours after dosing, ¢) 24 hours after dosing, d) 48 hours after dosing. Bar=0.5 cm. @ : avascular area
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