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TH% &4 Yol M3 BAME ATSIUCY
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1. dESE

150~220 g} 9}l Wistar rat (Charles River Japan, Kanaga-
wa, Japan)g AAEsl9th. RE FEL EFdY IAANL
5 23T, X 55£10%, 12417F Z9/12A7F £5) s}
Agagich AUEEe TENY el s~6ulald A%
siglen EF ASMAY, ) 9 A4 L2591 L8542
A-gslglet

B2 IsAuE Al et BAMNE HA o
AsF ol 2%uk} AFE SHA = AN AP
d 59 4 75 71834
2. HAKMZAL

WAAE =A87] Aol BE A sodium pentobarbital
(Somnopentyl®) & B WZ FAslo] vl F 1 em F
A¢) acryl plateo] 3mteld) wiokslZ XA AA B =
& wlolZ2 3gslm Zato] x| Fukite] okl 3
X4 om Z719) HAAZAGAdE EAG F U B

Fig. 1. Setup for Irradiation to the rectum of Wistar rats.

FLINZ Al Nitric oxide2l &t

g AR AHEE gk 53 A B E
of WA wf ZFel 1 cm FAY BEFAE
(Fig. 1). AT AN 2ZATT iz A4 =T
(sham irradiation) 2.2 o] Z+ Fult}l 5~6vfele] wWAE
siich AL A X858 AY7ETIE o] 83le] 6
MVe] oUAZ Fut AdeollA GF 24k WAL 3
A 29 g5 g A ot A &4 AR wE
iNOS®| wdoke wsts H&sly] Slsie] o] 714 WA
Agg A8slgick 10~30 Gy7tA] 25 Gyd F7HAIFIHA
Uslol] ZABIHcHAZE 300 cGy/min). WA Z Aol A
NO9] da< H71sl7] Slsle] ) A¥ozie] 2AH A%
ol 175 GyE 43 =A%k
3. YHlel =0

HAA AR FERL1TS GyolA NOS JAAZA
inducible form7hS 5o]Z o g <jA|sl= aminoguanidine (AG)
<+ Agste] WAL o8t Heh &3] FadRE A3
arl. AGE WA ZA 2UARE] 2AE 7TY987A] £ 10
A7k 19, 2314 BTF-FoI3AHY3] F9% 50 mgke).

T3k iNOSe| 7]AQ) Laginineg Foisie] et £49
H3LE Aegict 300 mgkege L-arginines AGH FY3
WAlog T3k
4. |2t % siojHo ost xlaigio] A

chokgt Ao WALE A WAE AARA F
59 9 10940 AXNA A Hupe] WHIHE e &
el Ao JEE Akl zFgTo|l=E e
hematoxylineosin 4 slich. IEA] HAEL FHL3s)7]
8] Adol iyt AA AHEgle] 3 B P A
o3l =3%E Wbyl Pt 2 9 Hu)HA A4S
ofeoll A&t 71Fol wiEt SFdigch” BLE &4 A
59 ARE TAE B4 AR Bl Hielcka A7t
He WSS A9

5 P AR FERDA BAXZRA1TS Gy)
3 ATl whE A7} A=t geed wItE gl
o} WA ZA 31,2, 3,4, 5, 6, 8, 12, 18, 2147}, 1~14
7AW, F 65Hlol] 42t MAE XA Heleky W
3+ Al

NO7L WAA ZAddl vixle J%E H7lsir] Slstod
AG ¥ L-arginines Foi8 ¥ 5%, 109, 9 65Aol] WAE
ANA U3 ez AAwHE EF3)slgic)
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0 :normal mucosa

1: edema, mild hyperemia, or decreased vascularity

2 : diffuse hyperemia, multiple punctate areas of hemorrhage,
or confluent areas of hemorrhage

3 : presence of erosions or frank hemorrhage

4 : ulcers

- Wu1H W(Fg 2)

0:normal or minor alterations which cannot be ascribed with
certainty to radiation

1:slight radiation damage (mild inflammation andjor slight
crypt change)

HAKI B AEISIXI 2001:19(3):265~274

fou)
o

2:mild damage (more significant inflammation, andfor crypt
damage)
3 : moderate damage (must have prominent loss of epithelium,
variable degree of inflammation)
4 : severe damage (ulcers, necrosis)
5. iNOSO|| CHEt HAYZF S atedM
siell 282 5 im $AZ AL polyclonal (Rabbit)
anti-INOS antibody (ABR, USA)S A}-88}od streptavidine-biotin
method 2 s3Itk Hsu 5, 1981). 4 & gk At o
Hol gle FHE FEh 4000 3tellA o, FAF 9
ASANEE 5 HAGMel FEE HY AxY & A3t
iNOSell tigt nlFolH ¢fAjo] 7l HAHH FHA AE
TE Ale Ao sFeskA §2 Al 98 BEE 5F

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.
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TOIM 2 601 WADHOIA LA KA

Skste] HrlslciE+ 0, g P AESF 107 ofs);
5 L 207 olsk S5 2, 5070 <lsk B 3, 1007] o]k
= 4, 1007 =3},

6. Nitrite S==H

A7) A7l A% $4AT 208 oldiel 5 mm o]
o ARzAE Holulo) FAZ 2A% F 1 mLe] AT w)
Feo] St Faol Y X752 W F 4R
whe Helo] A4 WA o Fkek

Nitite S+ Griessl o2 SAsigiek” 44 ol &
of g WAL Y F BB} EREAA M sodium

nitirite, 69,000 oL/mL in water) 50~100 pLjwell¥-& Wi 5

2k9] sulfanilamide £9M(1% sulfanilamide solution in 5%
phosphoric acidyg Z}7te] wellell W& ¥ 587+ @bXsgich
Z%2] NED £98(0.1% N-1-napthylethlyldiamine dihydrochlo-
ride in water)S& Wi thA] 5E7F ubX|3l X ELISA readers
Agstel 540 mnolld) FHEE St
7. iNOS mRNA W3 =X

iNOS9] mRNAE 41418 =z o 2HE] 53 & DNAE
FAg ¥ RT-PCRS Alge}gick iNOS9] upstream primer<]
792 5°-AGATGGATCAAGTGGACATC-3’, downstream
primer®] %37]wjd-L 5.CATGTTCTCCGGTTTCCAT-3"S A&
e

8. SAxz

Algo2HE] odojFl AEE HFgh(meant] standard de-
viatio) &2 FERHGIt. SANEAL Spearman AHEA 3
chi-squared testE AAE8gc)h Gl p<0.05E 3}gich

4 1}

1. WARMEAO] o8t sEnte] HEHats ws

59 B BAAZA F 52U 2 109R6] Je BE
2ol PAAT Ftol we) HRane] £4RES A4
HSIGHp<005)Table 1). BAAZA F 10977} 5UA B

FLIXIZ AL Nitric oxidel| &

o £9¢ Aok Bl Ak 15 Gy olste] Aol e A
ool Wby}l gigich 175 Gy ZATAE 10841 45
WAllA B 12] W3kE Bl Wb 20 Gy o]delixie &
E AAA 55 1 3L 29 Wulg #EY 5 ek o
Sg WSkE ol BAel ZAERE el Aol
HAsG L TARS A AgEA S Bk

Ze AR e sUAele Sokenpsl B4, F4
d&A Wiz}, 5 29} AFAEe] AFQ v 108Aell=
FARLS 712 vz A A 2 go7Es
Wy isorione] AT ol Haete] =Rty
Wb SohaAd viag w o g ARARE125
Gy) ¥i3}E Hol7] A&slgl o= (Table 1), 15 Gy o4 =A
& 79 BE ZHold W% BEe WY + Uk 20
Gy old zAA uii-e Adate] 7 49 4% &4
vehgeh Z¥9Ees Agate] £4AES AN
27kl wieh BAR L2 folell ATt

olgel Anzel HAM WAdE S FEEdE
A 7 AAG 93] wAAzARLR 175 GyE AHs]
T 175 Gy MARE AR F Aol e g Ao
H3e zAtRez WK BAZAF 14700
e Sebdow olFdl Wbl BEA dskert 2F%t
Hoze WAAZA F 274 W8S vehisl A
gk 1AE 29k Wgolt dAFaAL gddeu
S8} 7] Aol A|EAI Al apoptotic body)7t F7FsIRAIL 124]
2 o FVEE 29 7AReh WeHE S muscalaris mucosa)o]
AE BelsE wslE 2o WAdzAF 19 B 37
Bl 4971A] §etd oz AN oludt wistE BAE
A gokn sUAREl AT 23S 2 157 AR Wy
2 Holy| AFtsle] 6UANE] 14GA7A BE ¢ o] =
HollA wjiA ¥ 32 vy AGEEe] WA 4
2 ool alel =Ho) AYLAL HYT YR 2o
A SFeg EFE ¢ gl iRt A3 At
Bl%, & ZAB R chngiocnsis) $F BoiFeh A
AZA 3 A 7Tl HE Al Ao wsker
£ Table 201 Yeh} 9t}

Table 1. Relationship between Gross and Microscopic Changes and Radiation Doses (Grade, Mean)

Control 100Gy 125Gy 15Gy 175Gy 20Gy 225Gy 265Gy 275Gy 300Gy
Dav 5 Gross 0 0 0 0 02 0 0.2 02 0.8 08
ay Micro 0 0 0 2 2 18 14 1.2 18 12
Day 10 GTOSS 0 0 0 0 04 12 16 26 22 1
ay Micro 0 0 0.4 26 24 38 4 4 4 34
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2. AR ZZHol| o]Xl= NOQ| P&k
1) iNOSOi| CHst Bixx|s
AEge] Aest Bugk 109519 z2ola whse

S7tll w2} 223hy 4o s} AstswA iNOSY

dE AR fodsiAl F71HE TR ITHp<0.05,

Table 3).

175 Gy ZA 3 A7t W& iNOS urglokate] walE 3
sl cHTable 4). Uﬂﬁ%“ll’“ H| 505 dAo] 7}l iNOSo|
HE HA AT 5 Ags] Al Ao shssiAl go}
SHoE Hrlsigict %‘/‘Pﬂéﬂ} F TAZPAAE Hddy
o ¢4E B AMEY FUt 107 ol RT3} Holz}

ST

Table 2. Post-Irradiation (17.5 Gy) Histologic Changes in
Rectum of Rat

pay after 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 epithelial erosion

D 7~8 begining of focal regenerative change (crypt
architectural distortion with increased mitosis)

D9 multifocal ulceration with severe inflammation

D 10 ulceration with more prominent regenerative
change

D 14 healing of ulceration with extensive regenerative
change

W 4~6 complete regeneration, fibrosis with features of
colitis cystica profunda

W 8~12  minimal inflammation with fibrosis in the lam-

ina propria

o

r%

AR ZBISIX] 2001;19(3):265~274

ot
9~119 Aolol] HaA&
X E Jehigich

2) Nitrite Z&(Fig. 3)

175 Gy 13] 2A ¥ R|7bol] u}E nitrite AJA] H3}LE ﬂfg

sigick 19AIRE] F1slr] AlAbsle] 6UAldll A&
A F zasigleot UH""?'E‘:} A7t L FES °7<]‘4r9\i
o} HAAZAS 8Y o FRE|E UF ZAAllATt nitrite 4
A7t w9 E=A FRHAL F Tz =A 9] &4
o] 3 EHA ¢k Zollut nitite A3F0] FA FF= At
ulelA] oleldt Fvhe BAA SR FosA %k

3) RT-PCRE{0]| 2|5t iNOS W FH(Fig. 4

izl vjg] 175 Gyo] A% =A% 194, 3~59 4
o], 2l 8 Uxfloll INOS mRNAS] whedo] Z71= it

4) iNOS 7|13 ¥ Mo HTF0 F HaFa Y

o] Hi3}

AL AzATE Uil wet A4H AF
Qb AgFelde WA zA F AlFe] AAE]
asle] 10~149 Aojol] HARE Hglow I o|FREIE
H|go] AA%] F7kstr] Al#stsickTable 5).

iNOSe] AedA AAAQY AGE Foigt o] A=A
ThE-Folut iNOSe] 7] A9l L-arginined Fojdt 7ol nlzf A
W7\ 7H5 AR HETE AR o2 foeiAl Zisigdct
(p<0.05) (Table 6).

L-arginine 50439 674 < £738 S8R5
o} 228 Lo NO HalgiolAe Aol
g $ilcKTable 7). 3k AG -r°4:1f°ﬂ‘1 z7

ol mepikedlo] A&AeE Zrhar] Altstol
Bt} 2~43 Aold & wix]

o'lo

Z7HE B

-

/‘7“6‘}

o e

\_

u
ul
E
o] A

2
=3
VA R.)
w

Table 3. Relationship between Radiation Doses and Expression of iNOS in Irradiated Rectal Tissue of Rat (Mean number of

positive cells in immunohistochemical stain for iNOS)(mean)

Control 10 Gy 125 Gy 15 Gy 175 Gy 20 Gy 25 Gy 25 Gy 275 Gy 30 Gy
Day 5 3.6 1.8 2 3.2 8.6 13.2 22 34 13 10
Day 10 3 08 78 3.2 288 85 46.2 254 66 51.2
Table 4. Time Course of iNOS Immuno-Reactivity Changes in Irradiated Rectal Tissue of Rat with 17.5 Gy (Mean)
Time C 2H! 3H 4H 5H 6H 7H 8H 10H 12H 18H 21D 1D 2D 3D
Grade® 0.2 04 0.2 0.2 0.6 0.2 04 1.2 1.0 12 1.0 1.0 0.6 20 0.4
Time 4D 5D 6D 7D 8D 9D 10D 11D 12D 13D 2W IAE oW W  12W
Grade 22 22 28 24 2.8 32 30 34 14 2.0 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;

Grade 3, <100; Grade 4, >100
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HOIY 2 6911 MADHOA LA T FUOITR A Nitric oxide2l 22t

12

Nitrite Conc.
(ug/mL/wet tissue gram)

Days after lrradiation

Fig. 3. Time course of nitrite production in irradiated rectal tissue.

DI D2 D3 D4

B5. D6 D7 D8

D14 W4 W6 W8 Wi2

D9 D10 § P11 D12 D13

Fig. 4. Change of Expression of iNOS according to Time in Rectal Tissue after 17.5 Gy Irradiation by

RT-PCR Method.

Table 5. Body Weight in Treatment Groups (Unit : kg) (mean+SD)

Time after irradiation Day 0 Day 5 Day 10 Week 6
Normal 1940196 202.0+8.4 2180+79 -

Radiation alone 2028+10.8 190.0+15.9 163.0%55 195.0+14
R-+ Aminoguanidine 200.9+7.9 1860119 1635+13.1 193.0+7.1
R+ L-arginine 19%6.8+103 1739+115 154063 185071

£ 5 NO o] ZashA] sk,
R
AR AR PAARSEL B 25 K

o ol 4 RAEoE qdslel &9 B BAAZ
I} AT REES ATFES TH AL H

=

ez Mgt PHEL HINNT FE 4o £
Solld Wshd A gol st Waekgich Suel u
ANEE LI Yk BRI vlas|Zol=A AR aspi

> e o

rin, & sulphasalazine 5 Agsto] FAHY F4 A
7} PYLE HojFrh"? Hinlel] Nothway 52 whAHA 2
A FERdA  dokgt wlzeRelsd &A%
prostaglandin E1 $A81% ol oM 244 ARe 7
ZA7)1A Eika B stk v vhAA AAee) £4
o] Fejsl= 7)Ao dig B AFATAE] §U7] whgell
XS 7ol A8 diFHQ X &l WER Sick

¥ ATl AL wet At ol Fk
o 7h AR e Sl WAd2A F 7~159 Aol
Uehdthe Nothway S¢) ATHE shlsigich QA &
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Table 7. Comparisons of Morphologic Changes and Change of NO Expression according to Treatment Group (mean+SD)

. Nitrite
Gross (grade) Micro (grade) IHC" (grade) (ug/mL/tissue gram)
5day  10day 6wk Sday 10day 6wk 5day 10day 6wk 5day 10day 6wk
RT alone 03+05 17106 214 13%06 3+0 3+14 03206 27106 1706 325 68 14.9
RT+AG 1£12 1l6+1 25+21 13406 33+12 3x14 230 30 13+06 377 87 0.6
RT+Argt 15+05 17106 420 2€1 27406 35%07 1x1 27206 1.7%06 254 67 0.7

AG’, amioguanidine; ArgT, L-arginine; IHC', immunohistochemical stain (Grade 0,<10 number of positive cells for iNOS; 1, <

20: 2, <50; 3, <100; 4, >100 )

3] JAEE F4 A4 ARAE ol R LeE o
WA gbn g e e B Agd 8
A AR3l FAAEY, 32 ARgdn 2 AR £
45 ik £ A= 20 Gy o) 4] Ag uke A
9 EE zF0A 57 49 A3 wiHo] wasigie). w3k
Hubmann F-ol| 2Jspd Z|zbw|sell gk ED10, ED50, ED907}
Z+7t 175 Gy, 215 Gy, 275 Gy 9& Buslqck? old] &
Aol B AFAEL BALAPY TERUL 7V
A AFo 2 175 GyE A

Buell 52 47 SpragueDawley?] 2|4l 10 Gyo] A4
= Z2A% A YALNZA F 4~8X7| oln] w9
FHE7 $71E BESEd ole WAAXEE Hb)
ARG A FRE] B8 ke S4sie 3REe F4e
ARY & Qe Aot B AFAE 175 Gyol WA
ZA4 F 10X 7kl g9} J|AellA AEALe] Vel
12X 7 o] FHEI T Buidl Huls) Higo] PR}

FAA e J4A 9 g oz 424 oA
Bt GASE ASA g sl FATE 2 A
ol 2R 5%, A7 F¥hyperemia), F4HQ) B e)o
&4, v|AA Wl(erosion), A, H AFA HE Vehd
o> d2A ojabaglel] B ATl uiml A=A AT
o] Al NOSS AAEQl NO7L Astal g & Soff =22<&
4 4 439 2ARA Bojgictn ¥ uskw ok’ Yama
da 52 peptidoglycan-polysaccharide - o]-8-to] ol w4 o
AE sl A, 454 w3, 8 Nogl AAE B
e ALY $3TFl4 NOSe| B ET} Z7)st
o] NO9| A4o] F713He HeiFget' =& Rachmilewitz
< A dAdS 23RS 23 I IRER HE

< ZZ oA NOSe| #43} NOg| Ao F7l=o] e
v £ gl FTERWIA NOS A4S JAte sy &
A9 AEE AN F 98-8 SHeige P

NOE ol¢ e ui7|1E 2+ 714 A% @dZ 7ks
A F2HSE o9 HAE Za 7] wlEol sz

2 ol ¥ BAL 2Erh NOE Furchgon S(1980)0] ]
S Agoz WH o] SusH endothelial-derived
relaxing factor (EDRPEA] &eizla' 19873 Ignarro £ 1)
Palmer 5%l ¢j3] EDRF} NO7} £4 EH<lo] =g
t}l. o]¥2 W o E AFoA NOY EAl W AEHH o
Bl YEHAE? NoE A, A7, @ HAAA
ol4 F2¥ MEAZAZTEAZA Zg3ln FA3E 4
AZ g BRI A X 23] TEEE AEHE ASole
cytostatic/cytotoxic mediator24] 33k NOE NOSol]
o] arginine S 7)AZ 3le] A=k NOSE =3 el 7|
BEARog ZAs= constitutional form (cNOS)¥} ot ]33
Aol sl 55+ inducible form (NOS)$] F7}A] ¥l
7} ek NOS= EH M A £(ecNOS), 5= F 2 A7FA|
2] A AEmncNOS)oll Al INOSE endotoxin, A)E2HA]
E4(cytokine), ©|ABE B o]o] AAE, YR FHE F
o] Aol 23l dhFdt AES(TAIE, AFAE, ALAE,
ZAE TFAIAE, 9 dAAD)HA =GP No
o] AL Larginine®] 724 f-AA|(structural analogs)q] L-
NMMA, L-NNA, L-NAME$®} NO2] negative feedback?}-§ %
ol o3 A=}

NOE Fxol wel A2 44k 75g 4+ 2AeE 49
A Sk 23 o)l AFERE EAsh AE, odlE S0l A
EX9 ethanolo|v} 144 FHF} 2L 278 ASAlE NO
A& B8 94 HEAHE RS hE endotoxin F
o o iNOS7F FE=AY AlellA NOZ tiAtEE &4
o] e zHe Fldowsn FAANA FHte Novt B4
At A9 AU TP negin)® EPAA YHE H2
3t ol2jdt £49] 1Mo Hukel Hito|gh, Hutw) o
e £449] F71 9 NO gz B2 o]2HE fEEE
T84 9] hydroxy ]zl 3k HAAHQY AMEEY Fol B
25]3 9lck. Beckman 52 NO9| 7]5e] 3= 71AE
A2 Oxidative stress, reactive oxygen intermediates,
GA3L AAY] A 2L 22le] e 75 NO7L supero-

r
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xide9} diffusion-limited reactiong YU2# peroxynitrited AJA]
sl o] £ BH 9% protein tyrosine nitrationg 23
o234 AXEE Y EE 5 9lern] No9 AsAg 7
= W3R A s dgld

Nozaki 5-2(1997) #¢] & =l 40 Gyo] WAAS 24
g A HE gAAE 9 HE JHAES} INOS BHE B
3| NOE A4l o2 Qlal whA4del o3t #H 2 J4d¢
7t fELE BAAGL B AFAE Fad meld)
Al W =AY AAAFE Folo] wle} iNOS9| uk
o] BAIEH oz {osA FUME #FUdsleh =3 175
GyE A% F A7) & =334 <43} iNOS
e RS A AT 108 Ao HegAo| s+
A o] Al7]ell iNOSS| HUAE Jhg 2o £XE B
ek a2y RT-PCRYS] A9l N0 2HE ojAA-Eel
nitrite TXE S8 AN Jehd Fale =ol7t I
o} ol 7+ A¥ellA ASRE FAY] AololA HIER Ao
2 479 gAAE 2L 29959 A wAAE
ZAZ ok Y AutozHE| AANTEESY o|%d
o] A9 Fol vlel Y3 AYFHE 2k B Aol
= Ao 9] 13~12 ¥9e BAAEAE Holm YR
T wWHs 2 9t E8gick deiA Wzt
Al rguigl vido] Qe H9ldlA ANE Hilgn A @
ZEAE Hutel sy} sbg A XS Feh GAol A
< HQ AlES] 4§ Al vl RT-PCRY 9 nitrite SHAY
oA #AAE ko) oju] &4o] Hslo} FiLA
< Holv R/t s} Qv 2AZTEE A wlioks)
o] AE3I7] uffell AdATNAM HolE R Aoz 3
Aich =3} nitite FFAHANA 129 2 £ B
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Radiation-Induced Proctitis in Rat and Role of Nitric Oxide

Mison Chun, M.D.*, Seunghee Kang, M.D.", Yoon-Mi Jin, M.D.T,
Young-Taek Oh, M.D.", Hoon-Jong Kil, M.D.*, Byoung-Ok Ahn' and Tae-Young oh'f

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

Purpose : 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 proctitis in rat and to find a relation-
ship between radiation proctitis and NO production.

Materials 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 irradiation dose was evaluated
by study with NOS expression and nitrite production in the irradiated rectal tissue. To evaluate relationship
between radiation proctiis and NO, we administered aminoguanidine, iINOS inhibitor and L-arginine,
substrate of NOS to rats from 2 days before to 7 days after the irradiation.

Results : There were obvious gross and histological changes after 17.5 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 17.5 Gy to the rat rectum is considered to be
an optimal dose to produce commonly experienced proctitis in the dlinic. The result demonstrated that
severity of microscopic damage of rectal mucosa from irradiation significantly correlated with INOS over-
expression. However, administration of iNOS inhibitor or substrate of iINOS did not influence the degree of
rectal damage.

Conclusion : A single fraction of 17.5 Qy irradiation to the rat rectum considered to be an optimal dose
for radiation induced proctitis model. These resulis indicated that an excess production of NO contributes
to pathogenesis of radiation-induced proctitis in part but was not the direct cause of rectal damage.

Key Words : Radiation proctitis, Nitric oxide, Nitric oxide synthase, Rat model
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