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Fig. 1. Setup for Irradiation to the rectum of Wistar rats.
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Fig. 2. Histologic changes after the irradiation (H &
E stain, x400). (A) Grade 0, B) Grade 1, (C)
Grade 2, (D) Grade 3, (E) Grade 4.

- 267 -



6 Nitric oxide

( 0, 10 ; . 5Gy
120 ; 2, 50 ; 3, 100 ; . 75 Gy 10
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5 10 , (tdangiectess) )
(p<0.06)(Tdle 1. 0 5 Table 2
Table 1 Relatiorshp between Gross and Mcroscopic Crarges ard Radiation Doses (Grade, Mean)
Control 10 Gy 125 Gy 15 Gy 175 Gy 20 Gy 225 Gy 25 Gy 275 Gy 30 Gy
Day 5 Gross 0 0 0 0 0.2 0 0.2 02 08 08
y Micro 0 0 0 2 2 18 14 12 18 12
Dav 10 Gross 0 0 0 0 04 12 16 26 22 1
Y2 Miao 0 0 04 26 24 38 4 4 4 34
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© 2) Nitrite  (Fig. 3)
INOS 756y 1 nitrite
(<005, 1 6
Teble 3.
175 &y INOS 8 ritite
(Teble 4). iINOS 8
nitrite
7
0 3) RT-PCR iNOS (Fig. 4
75 Gy 1 ,35
Table 2. Rost-Imedeton (175 Gy) Hstologic Charges in .
Rectum of Rt , 8 iINOS mRNA
4) iNOS

Day after . L
Irradiation Histologic Findings
D1 2 edema in the lamina propria
D4 crypt dilatation with mild inflammation
D6 marked crypt dilatation with epithelial atrophy

inflammation with surface epithelia erosion 0 4
D7 8 begining of focal regenerative change (crypt (Tale 5)

architectural distortion with increased mitosis) ) '
D9 multifocal ulceration with severe inflammation INOS AG
D 10 ulceration with more prominent regenerative iNOS L-arginine

change
D 14 healing of ulceration with extensive regenerative

change (p<0.06) (Table 6).
W4 6 complete regeneration, fibrosis with features of L-arcinine 6

colitis cystica profunda 9
W 8 12 minimal inflammation with fibrosis in the lam- NO

ina propria (Tble 7). AG

Table 3. Relatorship between Radiation Doses and Edqression of iINOS in Inedisted Rectal Tisste of Rat (Mean rurrber of
postive cels in inmurohistochemical stain for INOS)(mean)

Control 10 Gy 125 Gy 15 Gy 175 Gy 20 Gy 225 Gy 25 Gy 2715 Gy 30 Gy

Day 5 36 18 2 32 8.6 132 22 34 13 10
Day 10 3 08 78 32 288 85 46.2 254 66 512

Teble 4. Tire Course of INDS Inmuno- Reactivity Changes in Inadiated Rectal Tisste of Rat with 175 Gy (Mean)

Time c 2H" 3H 4H SH 6H 7H 8H 10H 12H 18H  21D* 1D 2D 3D
Grade® 0.2 04 02 02 0.6 0.2 04 12 10 12 10 10 06 20 04
Time 4D 5D 6D 7D 8D 9D 10D 11D 12D 13D 2W 4w 6w 8w 12W
Grade 22 22 28 24 28 32 30 34 14 20 26 28 14 04 1

C :control, H' :hour, D* :day, W' :week, ' Grade 0, < 10 number of positive cells for iNOS; Grade 1, < 20; Grade 2, < 50;
CGrade 3, < 100; Grade 4, >100
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Fig. 3. Time course of nitrite production in irradiated rectal tissue.
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Fig. 4. Change of Expression of iINOS according to Time in Rectal Tissue after 175 Gy Irradiation by
RT-PCR Method.

Table 5. Body Weight in Treatnert Groyps (Untt : kg) (mean+SD)

Time after irradiation Day 0 Day 5 Day 10 Week 6
Normal 1940+ 96 2020+ 84 2180+ 79
Radiation alone 2028+ 108 1900+ 159 163.0£ 55 1950+ 14
R Aminoguanidine 2009+ 7.9 1860+ 119 1635+ 13.1 1930+ 7.1
R L-arginine 1968+ 10.3 1739+ 115 1%4.0+ 6.3 1850+ 7.1
NO . rin, ulphesdazine
b2 Northway
prostaglandin E1
3)
7 5
api- Northway
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Table 7. Corrparsors of Moplologic Crarges ard Change of NO Expression accordirg to Treatnert Group (mean+SD)

_ } Nitrit
Gross (grade) Micro (grade) IHC" (grade) (ug/mL/tIiS”Slfe gram)

5day 10day ewk 5day 10day 6wk 5day 10day 6wk 5day 10day 6wk

RT alone 03x05 17+06 2+14 13+06 3+0 3* 14 0306 2706 17+06 325 6.8 149
RT AG 1+ 12 16+£1 25+ 21 13+ 06 3312 3+14 2+ 0 30 13+06 377 8.7 06
RT Arg" 15x05 17406 4+0 2+1 27+ 06 3507 1 27£06 17+06 254 6.7 0.7

AG’, amioguanidine; Arg", L-arginine; IHC*, immunohistochemical stain (Grade 0,< 10 number of positive cells for iINOS; 1, <
20: 2, £50; 3, <100; 4, >100)
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—— Abstract

Radiation- Induced Proctitis in Rat and Role of Nitric Oxide

Mison Chun, M.D.", Seunghee Kang, M.D.", Yoon-Mi Jin, M.D." ,
Young-Taek Oh, M.D.", Hoon-Jong Kil, M.D.", Byoung-Ok Ahn* and Tae-Young Oh’

"Department of Radiation Oncology, School of Medicine, Aou University
"Department of Anatomic Pathology, National Health Insurance Corporation lisan Hospital
* Research Laboratories, Dong- A Pharm. Co. Ltd., Korea

Pumose : Proctitis is one of acute complications encountered when radiotherapy was applied to the
pelvis. Radiation+ induced proctitis represents similar microscopic findings that are observed in inflammatory
bowel disease (IBD). Nitric oxide (NO) plays an important role in the inflammatory process and many data
suggest a close relationship between NO production and gastrointestinal inflammation. This study was
aimed to establish the optimal radiation dose for radiation-induced proctiis in rat and to find a relation-
ship between radiation proctitis and NO production.

Materiak and methods : Female Wistar rats, weighing from 150 to 220 g, received various doses(10- 30
Gy) of radiation to the rectum. On the 5th and 10th day after irradiation, rectal specimens were evaluated
grossly and microscopically. In addition, the degree of NO production by iradiation dose was evaluated
by study with NOS expression and nitrite production in the iradiated rectal tissue. To evaluate relationship
between radiation proctitis and NO, we administered aminoguanidine, iNOS inhibitor and L-arginine,
substrate of NOS to rats from 2 days before to 7 days after the imadiation.

Res ults : There were obvious gross and histological changes after 175 Gy or higher radiation dose but
not with 15 Gy or less radiation dose. Twenty Gy or higher dose of radiation caused Grade 4 damage in
most of rectal specimens which were more likely to be related to the late complications such as fibrosis,
rectal bleeding and rectal obstruction. A single fraction of 175 Gy to the rat rectum is considered to be
an optimal dose to produce commonly experienced proctitis in the clinic. The resut demonstrated that
severity of microscopic damage of rectal mucosa from iradiation significantly correlated with INOS over
expression. However, administration of iINOS inhibitor or substrate of INOS did not influence the degree of
rectal damage.

Conclusion : A single fraction of 175 Gy iradiation to the rat rectum considered to be an optimal dose
for radiation induced proctitis model. These results indicated that an excess production of NO contributes
to pathogenesis of radiation- induced proctitis in part but was ot the direct cause of rectal damage.

Key Wo nds : Radiation proctitis, Nitric oxide, Niric oxide synthase, Rat model
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