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An Experimental Study of the Effect of Radiation and
Cis-Dichlorodiammineplatinum(I) on the Rectum of Rat

Heasoo Koo
Department of Pathology, College of Medicine, Ewha Womans Universily

Kyung Ja Lee
Department of Radiology, College of Medicine, Ewha Womans University

The effects of radiation and Cis-dichlorodiammineplatinum (1) (Cis-DDP) were assessed
in rectum of rats by histopathological changes. Rats were exposed to single doses of X-ray(6~10
Gy) without or with Cis-DDP(2.5mg/kg). In combined group. Cis-DDP was given 30 minntes
before or immediately after irradiation. Cis-DDP alone showed inflammatory cell infiltration
and increased goblet cclls in the mucosa and edema and fibrosis of submucosa with vascular
sclerosis. With increased radiation dosage, such changes were aggravated. Necrosis of muscle
layer was developed 8 Gy irradiation. In groups with combination treatment of X-ray and
Cis-DDP, changes of mucosa and submucosa were not significantly different from radiation
alone group, but necrosis of the muscle layer was developed in 6 Gy combination group and
degree was more severe in 8 and 10 Gy combination group compared to radiation alone group.
There was no difference according to the timing of Cis-DDP administration before or after
irradiation. This result suggests Cis-DDP enhance the radiation effect on the rectum of rats
and enhancement ratio was 13 as the endpoint was necrosis of the muscle layer.
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cin, 5-fluorouracil, cyclophosphamide, BCNU, bleo-
mycin5-& WAAZAI BATo A A
£} 3PN 2ge] nke Adel) ¥
Aol mrah GeHA o A o] 452 go] B BE
AT HI e,
Cis-dichlordoiammineplatinum(] 3} Cis-DDP)-&
platinum complex2 4] o] 713 o) o] &=
FAelH, 53] dAYY, PO, ARG,
A R AZ ALY EA7} Yok =, Cis-
DDP= AR ZEate] Wade] adE 34
A 71e 37448 (additivity) 9, F-& A 42 A Lol A
WAL 72 A) (radiosensitizer) 10102 ZHg-dtoe
Aol AW R AN AN FHHA L
STk olel e weAle] WA e FA AT
FokA o] ZRVY), 23} A FRIO,
AL S} SHobAl Eoizhe) A17F 7o) wpah
IS Y
Yo AFARG TL PBIBAO] A
A3k A3 BT BAR

(o2

WAMAA R E

&£48 B A7)olH, Cis-DDPAA7} 3T
E£4E F= Ao EE HAMAZEAMSE Cis-
DDPE &8 739 A2 FHol WA
aH7E SAF O FyFel $7H 7hsAdel Bk
wet HAMAZALS} Cis-DDPE Walsle] 43
2| #+o) Z7}§ (enhancement ratio) & #9}gho 2 3

I

2 2758 (therapeutic ratio) & 29 $7F 9rh
olo] AHAE #HFHel A WAPHZRANS Cis-
DDPE Fojste] o] 2x8x yis A&
224 Cis-DDP7} WAlAel vlX& J3d7 574
AL E gotstr] 93t £ 485 A =3

Table 1. Grouping of rats

Radiation No. of
Group
dose( Gy) rats
Normal control 2
Cis-DDP 4
Radiation 6 4
8 4
10 4
Radiation+ Cis-DDP
Radiation befroe Cis-DDP 6 4
8 4
10 4
Radiation after Cis-DDP 6 4
8 4
10 4
Total 42

200~300gm2] 35 (Sprague-Dawley) 42n}2] & 0
4o g 3t on(Table 1), FANETL A
ZA FEE FA3A gL FFHE AR89,
SEEET L Cis-DDP(Cisplan, Eo}#|%F) 2.5mg
hkge 87 B FYsidon A 4tz s
AHEE AT AR ZAL GETS X-ray ZAF B
of Wz} 6 Gy, 8 Gy & 10 Gy9] 370 2 B g3}
2ol 4utelg ANt AL ZRARSE Cis-
DDP o H3FL2 WALAZRANE Cis-DDP %o
T3, WAMIZAL & Cis-DDP FojFe] 230 g
EFetden olF oA WA EALAZ) w6
Gy, 8 Gy % 10 GyZo 2 FHE3IHrh WA zAL
% Cis-DDP B2 WA ZAL A 308 Ao Cis-
DDP 2.5mgkgs TE9 B4 F4% F 4
AV Zell ol WA ZRALE shdon, WRALA
ZAl ¥ Cis-DDP 72 WAL ZALE A&
%] Cis-DDP 2.5mg/kgE B7o| Fstgirh.
AMAZALE B ES dElzg 7PEA E9vi s
AHEA AAE LA 6MV 48714 7] (Li-
near accelerator NEC 1006X)E A}&3&te] & <]
5o AT SAMHS B #5351
ZAFEL7] 98te] BF A (bolus)9k #E (phantom)
& HE3 AMgEP o ZAMHLE 7X12ame Y
ol2 dti BAES ZAMAZIY AT 80cmz
AR
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Table 2. Histopathologic changes of all groups

changes Mucosa Submucosa Muscle BV
Group Necro Gob Fibro Edema Fibro Necrosis V.S
Normal control - + - - - - -
Cis-DDP + A~ + + + - -
X-6 Gy + - + 4+ H~+t - +
X-8 Gy t~++ A ~tt+ Ft~+++ F~++ o+ +~tt
X-10 Gy +~++ o+ ++ +4++  FH+ A~
X-6 Gy+Cis-DDP = + + F+ b~ A~ e~
X-8 Gy+Cis-DDP  + ++ ++ ++ ++ F++ +4+
X-10 Gy+Cis-DDP +~++  +  ++~+++ +++  +++ 4+ +++
Cis-DDP+X-6 Gy  + + + ++ e e e
Cis-DDP+X-8 Gy  + + Fett At ~t ettt FE~ttt
Cis-DDP+X-10 Gy  + + ++ +++ +++ +t+ ++
B.V : blood vessels, Necro : necrosis, Gob : goblet cell, Fibro : fibrosis V.S. ; vascular sclerosis, — . abscent

change, + ! suspicious changes + : minimal change, ++ ! moderate change, + + + : severe change
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(goblet cell)7} Z7 =)o Avd Hes7) &
ZE) A (Fig. 2). A9312 4 (submucosa) & 7
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Fig. 2. Cis-DDP : Mucosal atrophy, dilated glands with
increased goblet cells, interstitial fibrosis and in-
filtration of chronic inflammatroy cells in lamina
propria.
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Fig. 3. X-rav 6 G : Dilated glands with mucin and

inflammatorv cells in the lumen(arrows).
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Fig. 4. X-rav 8 Gv : Coutis cvstica protunda with diffuse-
chronic inflammatorv cell infiltrations 1n mucosa
and submucosa( * musculans mucosae).
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3, YARMZEA} CIER

WAHREAL 6 GVZANA F T AFALEE,
FA P AREIL Feht] Agstel(Fig 3), 3

AMdEFel F718 5 Hzon, AdddEd(or-
vpt abscess)o] FAH = it Hukstz A o
MHE 35, 408 3 IETAEILO2 6 G
A FE=z AR WAldEe] FrHE
FE A7) At FH o 8 Gviroll 4] colids cystica
profundas] A7) HATHFig 4). £39) Ak
8 Gywoll Al Bol7] Al#kste] 10 Gyaoll A A3 &
o} E#%e] Wae Fa7s=(vascular sclerosis) O
26 Gvitd 2vflol A FAA 02 YEIR AT 8
Gyol 10 Gy waAdez o Asixen, 10
Gy ghhglolia AT Bad FAAA &
4 Z(pericolic necrotizing vasculadts) o] #2HF
ok (Fig. 5).
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. X-rav 6 Gv followed bv Cis-DDP . Submucosal
edema with dilated Ivmphatics(*)and necrosis
of the musdle laver.

edema with thickening of vascular wall and peri-
vascular infiltation of chronic inflammatorv cells.

179

.

. Necrosis

Fig. 8. X-rav 10 Gy followed bv Cis-DDP
of lvmphocvte in subrmucosa and necrosis of
muscle laver.

vetgow 239 FAF #EH YL (Fg 6), W
el Z4Eel mek o ek AART. B
o] Wtz A FHA Fego| 6 Gy BTl A
Hol7] NFSE o A-FA ZAHfibroinoid nec-
rosis) 7} UEEo™ 8 Gv HaTolA F#y o
FAYRA I F=9oll GFHES] Hfo] TEHAY
(Fig. 7). 10 Gv g3l 4 A2afz 9] o)
Ak 239 A7 B9 AATHEg 8). o)A
WalTel A Hdsls YA ZA G5 H

wate] BER Gstzel wse AolPe @
294 A WA S Eel

Gvill A 2zt 1o]7] Az
o 8 Gyel 10 GyFol AL FArel F=vt
WA o AsA BAth HaFel A HAr
ZA}s} Cis-DDP %o Ao b ¥s}o] xpo]He
At TEe FAE FFH FRPoF Tl
2782 13019t

i ot

Cis-DDP== platinum complexZ 4] 19693 Rosen-




berg! Vol ¢}ste] wHe] ot A HEEINEZ AT
i AMle] Ag Ea §en, Hills M) 9o
Aol A FgEA7E Aok AHde] &R ol
HodEe FAYSD, DY, wgotD, 2-F AR
O, Hot 2 Axgel'” g 2ol FUA o).

Cis-DDP7} AR 7 Zr8-8to] Abd el A58
FANATHE AMLL 19719 Zaks} Drobnik?®o]
gt} A& SR Yo H, Cis-DDP} WAL 25
AEe] Yz} EHAHE(primary target) 7k G4 A 9
DNAZ X A EALEH(cell killing effect) Al A7}
24 o4 ety 314t Wodkinsky52)& p
388 YA WMYPALE vlg2o] AFAZ £
CisDDPS} Halo] ARIZARE shef vhp-2ef
FS AFAA & A} FFch I F Rich-
mond®} Power'V: Cis-DDP7} dhAMA 9] 7-abA)
24 Zg3 53 AALMEAAN T o]
Ay 3k Douple5ol 231 Cis-DDP7}
WAL ZAF Bo] A7)E FAAFEA(sublethal da-
mange) ¥ 22 X Al<=AHpotentally lethal damage)
of 9§ ALIEL AT .1 Yan?®
=2 Cis-DDP7} £%9] A 2+4 8} (reoxygenation) &
doFozm wAlHY §HE F4AZThA &%
o} o} 714 Cis-DDPS] Ao g S35
o] FE3 71He HIEAA gyt oHF F
A 9] wALHY thE FHREHI FARFHGT
AL A% A=A YA tE WA F(tole-
rable dose)9] W37t ©.7] W] FHFo] F7}
Heo] Agrherle 238 Hadoh

S FAARALE BB A old o

A% A Yove AFH FTH (endpoints) S
olFH QT HE WAIZRA GEA S WA F
o, AR ZALe FUAAE BT 9o WA
go] v &S e T2 FAF-EHAY z}(dose—

effect factor : DEF) 2} gt} 7482 &A=
12)13) o];_g_a};24)25) WAL 2 AL} 8FekA] —r‘oi"]ﬂ
) 7]-7:116) Az AT Foke) Z21015) o wLx}
ALY meh st

Cis-DDPS} WAHHZAYS) Azt bz ek
ZAAE7} et P AR9d Al7]d disiA
A7t =z glovt obAAA] FrhEo] 7HE
ANE FAEA wHAR kgt Over
gaard®} Khan?”e CSH §-¢tell Cis-DDPS} WA}

B sg ol
re rio

HAxAE A3t &2 50%7F 34 of(local
contol) Bl &= TCDsoS FZF A, PAMIZAL A
30%-9| Cis-DDPE o3} -‘%oqa‘:—iiﬂr‘ﬂx}ﬂ
L72 718 33 AR RAL AFe 44 HE
1.2~1.30191 21, F99] B4 i< %—%Eaﬂr%
RATh &}k Cis-DDPe} WA ZARSLS] 4
328-9] 717 & o} F FdstA B 1 oot
WAL ZA - O] Cis-DDPE B3 39 F4 a7
7} & Z& Cis-DDP<] Xﬂa‘}ixﬂﬁoﬂ gk WAt
A2 & 771 vk &4 th(more than additive
effec). WA}HZA} o] Cis-DDPE H%ois}o oF
o 274EII e A& PAHARAM T
AAEAd e 8-S AR e AEe] duka ¥
Q.om, w Cis-DDPAHA ) Fotadtet
AT, 28y Fz2 e FHd uel
14:7} t}=7) ugg,_ o 7t 2o WE 233
BEE AL AR ES
YA ZALE BH83te. &
7&%% FgHE 1.34~2160100 2 tiokain

ARz = Ao = 1530> 2R AGANEE

1.22%0, 9jRE 1.08~1.3528 B Hgou 3
FAge o B g 4% A
Gad, Fe P FHY B4
A4 BAATEA PAAER S
ZA7]2 4 Cis-DDPAAI7F 91 & o] EAl0)
w 5o]|38) Cis-DDPS} WAL ZALE W
Qo] wapdel o e W3E o
mehd GEFel 37hE Hs Aol gene
3 Ao 24ES e Bl
Cis-DDPE& 93433 2G| S40] Ym0,
ARl 2% 8 (proliferative actvity) & A8
= Zgo] 9ol Burholt539L mlfxd Cis-
DDPE 79% & el TA5de Bay 4%
Cis-DDP2] §%Fo] 4mg/kgZ7tAE ] S454
o] 7t AAE AL 8mg/kg o1 & 7B EASH
AA =Hgon, o] JAAFL Cis-DDPFY F 2
AZbel 713 ABtRA 59 Fe FAeE IE
5]9\11:]—31 39t} WondergemE3)-2& Cis-DDPE
FA3 & 3R 2FANEE F3F 2 Cis-
DDPe] o] 4mghkgZtAE &QGHAE} Fa
R 99kl 6mglkgold FUT B ALFHITE
3lgdt}l. Cis-DDP2] $1&ie] H]x&= 3o B3
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ATE YRE FAUSE 2T 3959
& A% FPor sgor YAl
#g I7RDE AY YA A9 APADE
Cis-DDPF) ¥ 30¥e] AFe] zsxushe
Hoto] AZAERET WAATI ZH99T 3
g 2487 FBE 9o, BusEly 25D

PZAE] Hgo] BEHAT

QA Fo YA AZRALE st 27 EE F4£9
AR = Hute] FuAEe E4o] on, T4
e 2719 A7 Wske dHs e 7,
HNA 8 FAHE AX &, Aoetza 824,
Ag2A L FK59 £408 2rHE JHo®
gort o}A7AR HEE FHAE(arger cel)E
A YA @k Trowse HAH Y il %
g 28 Gy AR F 30UolA 200874R =
Heranste Baste] YA 9F AAA
&4& Aoy Fohety]d(stroma) o] v A E A
o, Ax} gute] 9Zo| o1 Mt Hutetsd
U] 2} A= (intimal proliferation) 3} 1] 9] &% (su-
bendothelial edema)o] &tv}il 3¢l F7Hs=
Z710 A7 e AFo| dFukgol dojvtx
229 FHALE doyin, ojxH oz vH 2o}
Zgo) Futso] ol ATl A4 Bx AYE
Yo AH #Hgo] ZAA Eo7td e HAEL ¥
t}. o83 ZEL Friedmann®®d] A=
Atk aeiu TemyS0e T8 Pote
AezAo] AgE o] AorZE(muscularis mu-
cosa)o] EH3la HjZGRo 2 FEple] F&E o]
F&AZo] 2ot YTk EF DewitsV2 PAL
Aol Aatslz e HR{3E dodn HAZFld
A fFol BulEe] ZFe] HEd Ao
HalE ] 7R FopAi, Fobx AR thiol
EYFQ £48 4oy ojzeg ool Y&
Hi AgFed) E5ugos HYe] FHHER
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vhg-20] oo At R o3 £ A,
s 2 e Wy} s $93 Wslgw
FGh DewitsDL w1929 AR X-ray 16
Gy} 22 Gyg XAl A =ysls #A3)y
Hehe) Wste 4] 24z MAEAE 59
o 71 AA}GR LM FAH o2 FHrt RAXE
e 2040 AEA dowtth. Age] gle F
Ao 2AdE ML fFF Fo] Y=
BJom 7hE AR 34 (sqamous metaplasia) 3,
Hetel A3 FEel AYstzF ez gol7ke’ A
3 2Z ¢l colids cystca profundaZ} Xtk Huho
A& LALAERA F 5000] vEbdh B A¥
A7} X-ray 6 GyZAF F 3090] vehies Huh)
Wale Zu e Arret AR5 2 GEAER&olH,
Autstzde BE% A{avt FaHos 33y
dor, B Wl 43 AT
WAL 2A ) Z271E 42 Aw) AsA e
w239 Wie AR 8 Gyelld ek
YEREI 10 GyollA AstA #ZH A o4
AAE [0S Dewit54o] Hudl wislsl o
Astg o FA47 g HEE Zol B F
Ak
HALAZAL9) Cis-DDPE  H3sle] o)A
Cis-DDP7} WabA 9] &4 nAs G| F%
ATl Dewits$20] vk 28] Fgo) A AL
Z7)0) ¥-&& Hole Fute] MR A
AGET B} Cis-DDPs}e] &7
ok, ARG F714 uke-E Bele
o] A fratol = Cis-DDP7} AR S &
FANANA @k Ak FFe F2at
237 He ogo] WA =AY =7
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el @& 5 E3te] ol e #EEHA Yo
o] 482 APE DewitS4 9] Aol Aoldlrt

& 1.1~1.35%3 = §Alslg o, o)

EQZ stEH] Fdo A EE AT 3¢
A7 &4 TaAed 288 FE 712F
g , Fo g WA S

s-DD P.4 &3S F7MAIR O et
t’ré’rs}'ﬂ% Cis-DDP$} A} 79
& ] #3477 % et A g .

F- =

Cis-DDP7} AL zALeL 2h-8-31e] HF ] A3
of MR F&e Fetstr] Hste] 8 42nte]E
o2 Cis-DDP(2.5mg/kg) HEF, WA ZRA}
tHE-7(6, 8, 10 Gy.single dose), HFAFA ZA}9}F Cis-
DDP ¥aFoz EFale] 2757 wsts A%
gt gt 2o 2FHE AU

1) Cis-DDPRHETL el dFAEH&/H,

Beupatz e 534 457t AvistA #2HA

Frrel M58}, Hupstzale RE J45 8
RS2 6 Gyl A, =F 2 FAARE 8 GyollA
g2 oy BAMFe] Tt E 8 Frvt
A Ak

3) Cis-DDPsh AL ZAL HAZAHE B2t
Hetalzae) sk PAHNEA BEER FAHS
gov 259 ke PAHZAL G52 8 Gy

oA, AT} 6 Gyl 4 BBHACH FATNA
AAZALSE Cis-DDPFo] &Ao] e Wshe

Frhea=g
4) ARH FTAE JAFY ZFIXE S
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