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Altered Colonic Transit in TNBS-induced Experimental Colitis in Guinea Pig
and Distribution of Nitric Oxide Synthase in the Colonic Wall

Seung Hyun Cho, M.D., Hyojin Park, M.D., Jun Pyo Chung, M.D., Young Ho Lee, Ph.D. *,
Sang Won Ji, M.D., Tae Woong No, M.D., and Sang In Lee, M.D.

Departments of Internal Medicine and Physiology”, Yonsei University College of Medicine, Seoul, Korea

Background/Aims: Inflammation-induced alterations in smooth muscle contractility may be due to the effects on
smooth muscle itself, neurotransmitters or enteric nerves. In dextran sulfate sodium-induced colitic rat, the delay
in colonic transit was caused by decreased activity and production of neuronal nitric oxide synthase (nNOS) in
the myenteric plexus of the distal colon. The aim of this study was to investigate the relationship between the
delay in colonic transit and the distribution of inducible NOS (iNOS) and nNOS immunoreactive cells in the
myenteric plexus of trinitrobenzene sulfonic acid (TNBS)-induced colitic guinea pig. Methods: Sacrificed and
their colonic tissues of forty-five TNBS-induced colitic guinea pigs were used to measure the colonic transit, and
analyzed by immunohistochemistry. Results: Colonic transit was delayed significantly at 3, 7 and 14 days after
administration of TNBS. In control, nNOS immunoreactivity was present in the mucosa, submucosa, lamina
propria, and ganglion cells of the myenteric plexus, while after TNBS treatment, reduced nNOS cells were found.
However, the number of nNOS ganglion cells in the myenteric plexus was similar to those seen in controls. After
administration of TNBS, iNOS immunoreactivity was increased in the mucosa and submucosa, but the number of
iNOS positive ganglion cells in the myenteric plexus was not changed compared to control. Conclusions: It is
suggested that in TNBS-induced guinea pig colitis, delayed colonic transit is not associated with the expression
of nNOS nor iNOS in the myenteric plexus. (Korean J Gastroenterol 2004;44:308-313)
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Fig. 1. Measur;,,(:,(?,ral,,SId,Q ~C -t “._ chamber for the

colonic transit time study is shown. An artificial feces was inserted
into the oral side of the lumen, moved toward the anal side by
intraluminal perfusion via a peristaltic pump.

K-H solution, Krebs-Henseleit solution.

_ (Anal side)
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Table 1. Colonic Transit Time in TNBS-Induced Colitis

2FvL(n=5)0ﬂ*i 57.8+18.82&30r}. oHAl 9 ¥ 3YAFE] 7
A, 14Y0ll Zx =zl vlste] FolaiA] A= om,
?:}HH(H 7)ol 1606.8+229.8% 2 71 A A=A, 1494
o] thA] ZA=]lc(Table 1).
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Fig. 2. nNOS immunoreactivity. (A) In the control, nNOS immuno-
reactivity was present in the mucosa, submucosa, lamina propria,
and ganglion cells of the myenteric plexus (H&E stain, x100). (B)
Two days after the induction of colitis, exfoliation of the
epithelium, disorganization of the mucosal architecture and
submucosal edema were visible, and nNOS immunoreactivity was
decreased in the mucosa and submucosa (H&E stain, x100).
nNOS, neuronal nitric oxide synthase.

Control’ Vehicle' 1 day§ 2 day 3 day 7 day 14 day
(0=5) (n=5) (=7) @=7) (=7) @=7) (=7)
Colonic transit time'  71.7+6.2 57.8+18.8  74.4%9.6  152.7#113.8  871.7+263.9*  1,606.8+229.8" 1052.2+83.2*

*p<0.05.

+ . .. . .
Normal saline 0.3 mL was administrated into the colon in control.

i 50% ethanol 0.3 mL was administrated into the colon in vehicle.

*Dates were calculated after administration of TNBS.

I . L .
Colonic transit time was measured in seconds, and expressed as mean+SD.

TNBS, trintrobenzene sulfonic acid.



Fig. 3. nNOS immunoreactivity in the myenteric plexus. (A) Seven
days after the induction of colitis, the number of nNOS immuno-
reactive ganglion cells in the myenteric plexus was similar to the
control (H&E stain, %400). (B) The nNOS immunoreactive
ganglion cell in the myenteric plexus in the control (H&E stain, x
400).

nNOS, neuronal nitric oxide synthase.

A BITR &

Fig. 4. iNOS immunoreactivity. (A) In the control, iNOS immuno-
reactivity was weakly present in the mucosa, submucosa, lamina
propria, and ganglion cells of the myenteric plexus (H&E stain, x
100). (B) Three days after the induction of colitis, submucosal
edema and infiltration of many inflammatory cells were seen, and
iNOS immunoreactivity was increased in the mucosa and
submucosa compared to control (H&E stain, x100).

iNOS, inducible nitric oxide synthase.
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Fig. 5. iNOS immunoreactivity in the myenteric plexus. (A)
Fourteen days after the induction of colitis, the number of
distribution of iNOS immunoreactive ganglion cells in the
myenteric plexus was not changed compared to control (H&E, stain
x400). (B) The iNOS immunoreactive ganglion cell in the
myenteric plexus in the control (H&E stain, *400).

iNOS, inducible nitric oxide synthase.

EnNOS
OiNOS

[t

Control Vehicle 1day 2day 3day 7day 14day

701

% of NOS cells

Fig. 6. nNOS and iNOS immunoreactive ganglion cells in the
myenteric plexus. In the myenteric plexus, the number of nNOS
and iNOS immunoreactive ganglion cells was not changed and
showed no statistical significance, along the course of colitis.
nNOS, neuronal nitric oxide synthase; iNOS, inducible NOS.
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