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Altered Colonic Motor Functions in Experimental Colitis of Guinea Pigs

Hyojin Park, M.D., Sang Won Ji, M.D., Jung Hyun Lim, B.S. and Sang In Lee, M.D.
Department of Internal Medicine, Yonsei University College of Medicine, Seoul, Korea

Background/Aims: Trinitrobenzene sulphonic acid (TNBS)-induced colonic inflammation in rat alters colonic motor function. The aims of this
study were to investigate the effect of TNBS-induced colitis on the colonic motor function of a guinea pig along the course of colitis and to
document persistently altered colonic motor function after resolution of inflammation. Methods: Colitis was induced in about 300 g male guinea
pigs (Hartley) by intrarectal administration of 0.3 mL TNBS in 50% ethanol, while controls received 0.3 mL of 50% ethanol or not. After 24
hours, 48 hours, 72 hours, 1 week, and 2 weeks, the distal colon was taken for the investigation of gross and microscopic findings, muscle tension,
and colonic transit. Results: Maximal mucosal injury and inflammation were evident from the 2nd day following the induction of colitis. Seven
days after the induction of colitis, some portions of the damaged mucosa began to recover. Development of tension in response to carbachol was
not altered significantly along the course of colitis. Colonic transit was delayed significantly at 3, 7, and 14 days after administration of TNBS.
Conclusions: Colonic transit in TNBS-induced colitis of guinea pigs is delayed, but not linearly related to the degree of inflammation. Delayed
colonic transit is not related to the muscarinic receptor-mediated contractions of circular muscle from the inflamed colon. Further studies are
required to determine the mechanism(s) involved in this motor change. (The Korean Journal of Gastrointestinal Motility 2003;9:53-58)
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Table 1. Grading criteria for macroscopic damage score of
intestine'®

0 No damage

1 Hyperemia

2 Hyperemia with thickening of the bowel wall

3. Linear ulceration without hyperemia or thickening

4 Two or more sites of ulceration and/or inflammation

5 Two or more sites of inflammation and ulceration or
inflammation extending > 1 cm along the length of the
colon

6-10. If ulceration is more than 2 cm along the length of the
colon, the score is increased by 1 for each additional cm

of involvement

Table 2. Grading criteria for microscopic inflammatory score of
e 1T
Intestine

0. No inflammation

1. Increase in number of inflammatory cells, no distortion of
architecture

2. Confluent inflammatory cells, no distortion of architecture

3. Marked increase in number of inflammatory cells, thickening
of intestine layer

4. Massive increase in inflammatory cells, distortion of intestinal

architecture
FQHA 2E Hrhe ol dAvAA A HUHE 918,
AT 24 22U 1AL 2 um FAZ AE H,
gt s}, 343 B34S A Harris hematoxylin®. 2 3%
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(12 mmx4 mm)S TS5 Y& & AF FZ(Masterflex
7523-30 with catridge 3519-85, Cole-Palmer, Chicago, IL, USA)
g 53 & WAUHRE K-H 84S 04 mL/min®] 402 &

FAIE A% £237} fiEo] Q1F wjAEe] FJEZO

FNHHE#

Peristaltic pump

17m

(anal side)

(oral side)

Fig. 1. Estimation of colonic transit time. The distal colon (approximately 10
cm from the anus) was excised and flushed clean with Krebs'-Henseleit (K-H)
solution. And then it was immediately placed into a bath containing K-H
solution at 37°C saturated 95% O, and 5% COy, and was connected to both
side (oral and anal side) in chamber. After stabilization for about 60 min,
artificial feces (length 10 mm, width 4 mm) were inserted into the oral side of
the lumen, and K-H solution was pumped (0.4 mL/min) into the lumen of the
colon. Total 8 cm was observed and the time taken for moving artificial feces
about each 2 cm was measured.
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Fig. 4. Colonic transit along the course of TNBS colitis. Colonic transit
was delayed significantly at 3, 7, and 14 days after administration of
TNBS. + P < 0.05
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