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The Effect of Cis-Diammine Dichloro Platinum(II) on
Radiation Injury in the Rat Bowel

Kyung-Ja Lee - Chung Sik Rhee
Department of Radiology, College of Medicine and Ewha Medical Research Center,
Ewha Womans University

Objective : This experimental study was performed for evaluate the effects of cis-di-
amminedichloroplatinum(IT)(cis-DDP) on the radiation injury of rat bowel by histopathologic
changes.

Method and materials : Rats were exposed to entire abdomen by a single doses of X-ray(6 —
10 Gy) without or with cis-DDP(2.5mg/kg). Rats were divided into 3 groups such as radiation
alone, cis-DDP alone and combined group. In combined group, cis-DDP was given 30
minutes before or immediately after irradiation.

Results : Cis-DDP induced the inflammatory cell infiltrations with focal necrosis of the mu-
cosa in the small bowel and no abnormal change in the large bowel. In radiation alone group,
mucosal necrosis, submucosal fibrosis and muscular necrosis were prominent changes in small
bowel and submucosal fibrosis in the large bowel. The submucosal fibrosis in the small bowel
was appeared in 10 Gy of radiation alone group and 8 Gy of cis-DDP infusion after radiation
and 6 Gy of cis-DDP infusion before radiation of combined group. In the large bowel, sub-
mucosal fibrosis was noted in 8 Gy of radiation alone group and 8 Gy of cis-DDP infusion aft-
er radiation and 6 Gy of cis-DDP infusion before radiation of combined group. In the small
bowel, the enhancement ratio was 1.67 in a group of cis-DDP infusion before radiation and 1.
25 in a group of cis-DDP infusion after radiation as the end point was the submucosal fibrosis.
In the large bowel, the enhancement ratio was 1.33 in a group of cis-DDP infusion before ra-
diation and 1.0 in a group of cis-DDP infusion after radiation as the end point was the sub-
mucosal fibrosis.

Conclusion : This study suggested that cis-DDP enhance the radiation effect in the small and
large bowel especially when cis-DDP was infused before radiation.

KEY WORDS : Radiation injury - Cis-DDP - Rat bowel.
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748 HARAEAHS s 7)ol B3] AFE w}
Aol dmigt 718 F sho|th. =3 Zefele YRR
by e g & AR € FLAE Bshks
7497} ol glow HAMX R F4F A& Fo)
31 kA= QA A S TaAA 2R JEEE Fole
b Exo] ot} WX Eg dUAE Waske ¢
grokA7l AN S8 FAATIE A8l e ©
ZX] Actinomycin D, adriamycin, 5-fluorouracil, cy-
clophosphamide, BCNU, bleomycing°] €34 $t2
o 7 & gokA|o} WALA e A5 AMge] B B A
F7F B3 Qo0 Zeel) 7 Bol ol 8H= B
% 342 cis-diamminedichloroplatinum(II) (¢] &
cis-DDP)2 platinum complex24], £8] @¢a9®, 1
Fholo Fanel wpgolh ol A} AR &as} gl
w3 cis-DDPE A3} 2hg3lo] Walde] 838 5
AN A7FEH (additivity)?, B AARAEA
WIALA 7 AA) (radiosensitizer) PR 23Stk AR o]
AAG 2 NG APA FHEIR L Tt o] E
gokale] WAbdel g FAEIE FPAY FFY,
FAp? Faze] FFHY, abdzALe FYAFAZE
8] X7} Zk5 ) © wet el

Cis-DDPAHA7} $iggtel &34 F&= Fgaolnz
WAL ZALS) cis-DDPE W48 H$ B4R #l
WALAe] g7t S5 ] FHFel M JbsAel &
o} webd WAk AL cis-DDPE W ajste] A4 24
Z7}4 (enhancement ratio)E Hefdto 28 X271
H] (therapeutic ratio)Z ¥ 4= alth. o]ol] Axh= 84
o] AEY| HAAZEAS) cis-DDPE Folel] &9 =
Agta W3 BT e cis-DDP7F BAMd 1A
= Qg 2PAEE selsy] giste] B APS Al=s)
=3

b

3BT

AEciy A Ay

AHTEL e pEglel A ¥ 4~57d, AT
200~300gm®] ¥} (Sprague-Dawley) 4vH]E ¥
o2 FQCHTable 1). BAUEFE PAPIZANY 3

& ozl g8 HAE AN, FEURETES ds-
DDP(Cisplan, $H2}) 2.5mg/kgs 3F £33 +
sl on Zhid 4rlelE ARSI BARIEAL 95T
& X-ray ZAMAF] w2} 6 Gy, 8 Gy 2 10 Gy9] 3%
o2 BFaEle] 2 4ntelE ARSI R EATS
cis-DDPF<] H37& PAREAL A cis-DDP 5o
3}, BAMAZAL F cis-DDPFoEe 2702 EF319S
W o2 ThA] WAL Akl Wl 6 Gy, 8 Gy 2 10
Gyoz TR WAKZAL A ds-DDPRATE
WAL AL A 3089 cis-DDP 2.5mg’kes 589 ¥
7 FAT T PAARALE pRon], WAL &
cis-DDP5IE-e MAMIZAE Al8E & FA] cis-
DDP 25mg/keE B2 FUsIdth Azl &
£ dezE 7PEA FY9EE F 2R ARE 2
At 6MV 87157l (Linear accelerator NEC
1006X)E AHgsle] B1F o] Bio] g zAIYC W
AVAE Bhe F58HA 2] $istel £ (bolus)
9} 9HE (phantom)& 23] ARE3I oM FAPEL TX
12cm®] Yol2 3l elAES} ZAMHZEY AglE 80cm
2 3335

Ago] 49 ¥ 304 &4 79 FES AN
et 237 AL A F Sy o A
ov, B3teu]| A2 HALE 3l7] te] 10% THEE
vlgle] 748 ¥ Hematoxilin-Eosing4& A3t
BaAsYT AAFTAH AR Imm®e] 22& 1%0s04

Table 1. Grouping of experiments

Group Radiation dose(Gy)  No. of rat
Normal 4
Cis-DDP 4
Radiation 4
4
10 4
Radiation +cis-DDP
Cis-DDP after Radiation
4
4
10 4
Cis-DDP before Radiation
6 4
8 4
10 4
Total 44
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Table 2. Histopathologic changes of the small bowel

Groups Rad.Dose Mucosa Submucosa Muscle
Change (Gy) ED IF NC GA FB NC BV
Normal - - - - - - -
Cis-DDP - +-++ + (R - - ++ -
RT 6 - + - - - - -
8 + + + - - + -
. 10 + +++ + - + + vasculitis
RT-+cis-DDP 6 + + + - - -
8 + + + - + +
10 + ++ + - + +
Cis-DDP+RT 6 + + + - +
8 + ++ + + + + (small infarct)
10 + ++ + ++ ++ ++

ED : Edema, IF : Inflammatory cell infiltrations, GA : Gland atrophy
F : Focal, FB : Fibrosis, NC : Necrosis, BV : Blood vessel, RT : Radiation
- : absent change, + : minimal change, ++ : moderate change, ++ -+ : severe change

R

HA7]

in phosphate buffer(pH 7.4)-&l] 27t 7!
1A 5

9aE2 Y453 Epon 8129 Evistel
uranyl acetateSt lead citrate® g4ste] Az}&En|
(Hitachi Hu-600)2.2 a3 on, e} Fsigv]
273 AR E 2218 EdlZ cis-DDP7} 31#9] 3
ol AR ZAL v A P vl BREAT)

iz

)
o od o o

2 1}

1. %ol Walats a7

AaH(Table 2)

bowel : Chronic in-
flammatory cell infiltrations in the mucosa and
nonspecific mucosal necrosis(arrow)(H & E).

Fig. 1. Cis-DDP alone, small

(2) CisDDP
Aulo] A 9EAEAEH =249 Il g2
AckFig. 1).

(3) WAMI AR

HAMIZAL 6 Gywol X Bl Bxe) §531 454
EAFo] BEFHIOH 8 Gywold Hudl Zxe] A}
g 239 A B 10 GyTolA el 4% 9%
Axe] A& Aotz 2o Jish(Fig. 2)9 &
B (Fig. 3)9] &70] HArt. WAbdd ofgh 27] wisgt
2 Y] ISAEAE, ) HeerEge das 9
=39 At BEE e Hehe 3832 6 Gyl
A 7] Alkste] AR Aol $74E 5 Al
Aok, Feetzze] dfshs 10 Gyeld 259 Ak

Fig. 2. X-10 Gy, small bowel : Necrosis of mucosa and
submucosal fibrosis(arrow)(H & E).
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Fig. 3. X-10 Gy, small bowel : Perivascular chronic in-
flammatory cell infiltrations(arrow)(H & E).

8 Gyl veht7] A=8igin.

(4) WA ZALSE cis-DDPH 3F

OQwAMAEA & cis-DDPE-YF

6 Gyl Aol Aapt F2oe Hon
Aulslza o] i3k 8 Gy Yehur) A&t
Hom 1 o9 Msh= WA ARA dET T AR

s . ; s, %
L el e e b e el

Fig. 4. Cis-DDP before X-10 Gy, small bowel : Atrophy of
mucosa(arrow)(H & E).

@AHAZEAL A cis-DDPFT

etz o] A58} 6 GyE el vels) A%
T 229 A5 A4 BHYoBA WAL &
cis-DDPFTel vl &7)e) 4g A3zt Bd=A
HFig. 4).

2) MAbsio|d &

Cis-DDPFST-& ko] BAA FAle} ghd AZ4)
T AFo] FF HAurh PAMARAL 8 Gy BA
(infarction)o] BH o™ WAMIZAL 10 Gyo-e UjH9
T4 A4 Ee4de) ZleF 590 93] BE
HAHFig. 5). 10 Gyo} SAHZAL & cis-DDPRA T
& HuetzA e dEAEe] A&, Fote] vl WA
5% (pyknosis), 4He] FE B #AXEA
(electron dense body)o] RSITHFig. 6). ¥AMIFAA
cis-DDPF 78 RHute] WAT 950] Byon
atz2 o] FFAEY A do] FAEUT.

ol o] Agollxel HIE FHe] BH o] AL
= HRAPAZEAL HEFE 8 Gy, S ZEAN) ¢is-DDPY
T2 cis DDPFAARZE ARl 6 Gyoll A veht?]
AlZpatgt. Autstaa] o) Afshs MAIEAL gETe
10 Gyl A, WAMIZAL F cis-DDPFI 9] 8 Gy

e

Fig. 5. X-10 Gy, small bowel : Swollen endothelium
(arrow) with increased fibrocollagenous tissue(¥) in
electron microscopy(X 5000).
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oA, WAMZA} A cis-DDPFoIES] 6 GyzolH vt
@b 239 Ak 32 B 8 GyolA nart Aukst
249) BA5E AR FVHOD o] 3440 W
HZA} A cis-DDPEOIEL 167(10 Gy/6 Gy), AR
ZA} % cis- DDPEo S 1.25(10 Gy/8 Gy)olQit.

il

Fig. 6. Cis-DDP after X-10 Gy, small bowel : Clear va-
cuoles(*) at epithelium with numerous electron
dense bodies(arrow) in electron microscopy(X
5000).

Table 3. Histopathologic changes of the large bowel

)
i3

O)E)‘:H O~
4, 3

st 2 250] ez 4450 Ut

ol
3

(2) Cis-DDPFoT
Aol 0|8 AFATAE0] Uehton] Hekekza
3} 228 Aoz §A50) AT

(3) PAHEA BET

6 GyZald del ¥33 §3ATIE0 BRHY
o 8 GyelM Aue) vshe 6 GyEs fAladlen
Aotz A8 Asl Bslom Fg. 1), 10
Gyzel A AeshEds] 4450} o steli.

Fig. 7. Cis-DDP after X-8 Gy, large bowel : Submucosal
fibrosis(arrow)(H & E).

Groups Rad.Dose Mucosa Submucosa Muscle
Change (Gy) ED IF NC GA GB FB ED NC
Normal - - - - - - - -
Cis-DDP - + - - + - - -
RT 6 + + ~ + - - -
8 + + - + + + - -
10 + + - + + ++ - -
RT+cis-DDP 6 + + - - + - - -
8 + + - + + + - -
10 + + - + + ++ +-++ -
Cis-DDP+RT 6 + ++ + + + + - -
8 + + + + + + - -
10 + ++ ++ ++ + ++ + -
ED : Edema, IF : Inflammatory cell infiltrations, NC : Necrosis

GA : Gland atropy, GB : Goblet cell, FB : Fibrosis
RT : Radiation
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Fig. 8. Cis-DDP after X-10 Gy, large bowel : Severe sub-
mucosal edema(arrow)(H & E).

Fig. 9. Cis-DDP before X-6 Gy, large bowel : Atrophy of
mucosa(small arrow) and submucosal fibrosis(large
arrow)(H & E).

(4) WAMA AL} ¢is-DDP HalT

@AM ZEA & cis-DDPS T

6 CyB oA Ao ¥-33) dFAER&o] #ET
er Huslzae] M43kt 8 GydllA @awo] wat
AzA} GEFS FARI R, 10 Gy ATolA Ast
Z4 9] 4% HFo| AAHAHFig. 8).

@WAMZA A cis-DDPFA

Aute] gatel Aeteiza] e A-f3hs 6 Gy FTolA
veRtr] AFske] (Fig. 9) 10 Gy BadoA gL 43t
gon, ol WAMAFEAL ¥ cis-DDPSolis} waste
Z71d o g ¥gks Byt

2) AxEo|d A

HARZAL 10 GyzellA Heds]e] Aol a3
o5 (Fig. 10) "AMIZAL A cisDDP Fofdlld A9
Awe] ¥As Be g5AEY o] BEHUI(Fig

i

!%g;
e few i e

Fig. 10. Cis-DDP before X-10 Gy, large bowel : De-
generation of epithelium and inflmmatroy cell in-
filtrations in the mucosa(arrow)(H & E).

11) ZAER U9 24, 444 S5 S B
< F3/} fAEcHFig. 12).

olde] tide] WE T B Hee] A=
ANAZA SEFZF AV ZAL & cis-DDPRY T E
BEHA ggoror WA TAMIRAL A cis-DDP
Fol9] 6 GyollM UeR] AlFsle] 10 GyzellA 4
iRt Aestzde] Aaske AR 95T
HIAMAZAL ¥ cis DDPH 3T 25 8 GyollA VEhg e
o WA ZAL A cis-DDPE TS 6 Gyolld #2394
o WA Ao vidlste] Axrt A At

HutslzAe] A3 A9Y FEHOE o] F4E
& AMARA A cis-DDPFEE 1.33(8 Gy/6 Gy),
HRALAZAL & cis DDPROTS 1.0(8 Gy/8 Gy)oldd

2

i} ot

Cis-DDP7} WA 2k8-sto] WAL S)

e =7}

ko{l
it
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Fig. 11. X-10 Gy, large bowel : Degeneration of epithe-
lium and pyknosis(arrow) and vacuoles(*) at ep-
ithelium in electron microscpy(X 6000).

A7Ith= AR 1971 Zakst Drobnik™e] ¢j3he] X
& 4gH%eH, cis-DDPS} WA BEF Alxe] 9
A M 2 (primary target)7t §8A¢] DNARZA AEA}
F 7 (cell killing effect)oll A “3712H-8-(additivity) o}/d¢]
37t gota stk 1 ¥ Richmond$t Power'™s
cis-DDP7} ©A1Ae] 2324 (radiosensitizer) 247 2H4-
v B3] AARATM 1 Hgo| Atkm BTt
Douples™®o 2J3}8 cis-DDP7} HAPAZAL o A7)
= #AXHsublethal damage) 2 FARAXAREYR
(potentially lethal damage)s] 21§ HE3|E-S A=A
A3 s19.en Yan'"5-& cisDDP7F %9} A4t
(reoxygenation)& ¥efo2H WAMLY g8 57
NS st oldAR] cis-DDPS] HAlae] tha
Z7raste] g 1de ¥EAA) Fygrholze Ay
Ao G digk FERsE AdEAAE 9 B¢
oz e WAL digk WA (tolerable dose)d] ¥
st 97) Wi FHFo] FriE] AgIbsnle 23]
¥ 748 e AT, A, L I 5
B A RE ke A BAEH dAMSdE
WA HE 37124 cisDDPAAZE Y38 E40] 9
7} GEA® cis-DDPSF BAZALE B3 A$ A9

Fig. 12. Cis-DDP before X-10 Gy, large bowel : Swelling
of capillary endothelium(arrow) with increased fi-
brocollagenous connective tissue(*) in electron mi-
croscopy( X 4000).

Walde] gt ulawe] WE doyle wetx s
o] F718 7FeAle] Qoug BN gol F4EE ebd
£ g5Fot).

Cis-DDP%= platinum complex24 1969 Rosen-
berg®oll 2jale] vhela]olel A AEEEE JATHE A
Aol A& B Hglew, Hillg? gste] Al
otaa} givhe Abde] 4R o) FHIoE Wiy,
TE B AF AR, FARL A 2 A%
ool g 2ol= FgAjolth. Cis-DDPE 174w} A
Fol EAdol fow®  dFp FAFH
(proliferative activity)& Ask= #Hgo] ¢t} Bu-
rholt5™2 w29 cis-DDPE 4% ¥ tide 54
588 #EF 4% cis-DDPY €39 4mg/kg7tA e
uige] 2 %5do] o7t JAHUL Sme/kg o1 F A
4 A dAER 2, o] JAAYL cis-DDPFY
F 247l 7P Asi9 T 5Y FollE e 8y
Qotn sHgtl. Wondergem5*"e cisDDPE 98
F 339 23AHATE SAS A cisDDPY §70]
dmg/kg7HAE 23T} 2 EA] FUT 6mg/keol
4 FRle A4S ZAEATT S5k Ito, Komaki 2
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Milas®= w2904 cis-DDPE 13mg/ke=7 7
3] dige] 23AME] AESTL AAEHA| gouay
cisDDPAHAE o] AdAA¥e 48 9071
ety S Cis-DDPY 13 i) o3
T Are e SRR AR F45E e
A FLHE iglon z2|sadal) Bt dTe
IE A9 Qitt, Azke] Agdx: cis-DDP(2.5mg/
kgifolol o8k 4%e] A s Huld] Ax9)
A F&T F2AH 0= JApt FRH e
o] k= Ao Aujg AT xe] JE BAH &
Aol F2 WIS Yolrin & § Yt

AADL AR g 71g oz Bk o F Yol
HAMAXRE Aldshe 25 AR A3l Aghs A
He F dRle] "o, wAAEde FAd e 7
Eln] sk AT & F 7] fid A7)
e}, 3] A RALE SPE 2ok §43] A)
REE Ao A AFe] &4do] o, IyHse 2]
of 47 Wste] daz vk FMde, AAE FAEE
Ax &, etz Fgzx3, 4824 2 2539
£4o2 2oh= JPdel® glont otazix] A ¥
M (target cel)E 214 A Ert. Jensen5L &
Fo] 2A WARRALE 17~21 GyAl33le] FAME

T A A 39 MRS A nlFE AL

HAZAL T 2% ey wiAduish= d@Ad%
(vascular sclerosis), A3, BZH9 87 ilieits
cystica profunda@A WAPAZAL F 6~8F4) YEIT
i 3t Trots™E #719] gigel] PARE 23 Gy=
AgE & 30914 2009704 2 AW E HAs
wabde] 93k dREQ &3 Aua geEsr|d
(stroma) ] W|AI@gol, Ax} Hete] 9)&o] 23 H%
3} Hukslg o] A2 (intimal proliferation)=} 1)
9)31%-% (subendothelial edema)e] &tz st
Ashe 270 A7 Hoe] A4 G5 At
(necrosis)® do7n, clxxce Hzlole] 7ol
Sutglo] o] P A% (thrombosis)o] 94 A A%
& dogis Aol ZA E071H A wag doirt
2 8t 22y Terrys @ wAddske) 9¢1e gt
239 Afstz FutZS(muscularis mucosa)®] =
21 vlgdE o Feo] FiHo FHFo] 2rin
9ok, £% Dewit5™2 317 9] AZo|A] WA o
-8 AutelzA o] ARl olAHH o o) 9

51 g5 e AU deogitn s,

2o AR EHor FAWEE B A4
Axe) 232 2473 AHmicrocolony assay)E o]-83ap
g AAkgol 228 WStE AEAEE o4
= o] ot =g sl F2 Aasl 49
Uzl g Eetag S48 Pio] o}gdrh Black
UL g7 g YAZALE. slo] 9] &4e
zZAsH o3 #%F, colitis cystica profunda, B]ARA
/39 7| Al (atypical epithelial regeneration), 453+ 2
374 3}5 (vascular sclerosis)®] 5EFE 2538130
49 AR AFEAH] A8l grade 1994 A
FEste] ESoI

AR HAMAZAL F 3099 2% dige) ety
WEE 2T A3 47 wske A i), Fduks)
Z9 Afsie 2% AL F HslEA FAT A
371 surd Adejoldint. A3F Y] HAk= 8 Gy, A9
e} AH3e 10 Gy, 259 I 8 Gyolx Az
#2HAY. dFe dde Agslze dAdEA 8
GylA vehtr] AlRaiien 10 Gyold o Asteda
on A 259 e FAHA B wEA &
S R R R D I A L e S R R
37} 71 F8.3 wslol it

FAA S PARZALE B3 48 | 93
FE dodlE AFH E%H(end points)E ojFE=H|
LT HRMARAL DEA1 WA AFgs, Az
Ao} FAAIE BET A9 AR Ag] vE-E 57
& (enhancement ratio) & Fo%F-Z A Hdose
effect factor : DEF)&} 3t} $74&L gAle F7/7
9 okgBII Al AL} A FelAjzke] 74E
AAEAT FF FFY0 L AP RAL A nfe}
thgsic). Cis-DDPs} A ZALES] A|7F 2HA ¢ whe}
FRAES TR P AR Alzlel disid B o
7 a1 glent ofFntA F480l 7P e AVl
FAs1A wEAA] ot

Overgaard®} Khan®e C3H #ol cis-DDP$ ¥
AAZAVE A 5te] BE9 50%7F Z4A o] (local con-
tro) 5 TCDw & A3}, MAFAL A 308
cis-DDPE Fojste] Fojd- aaiat 1.72 744 ¥
ki AR AL A9 AZEEE 1.2~1.301%eH, F
99 B gre FAade= ddthn Gk Cis-
DDP8} WA ZA ko] AEatge] 7|A e o)A gl

fotr
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A HAA et BAMIZRAE cis-DDPE

& A SAEW} 2 AL cis-DDPY AMAA XS
g AR EA dvkn & = AHmore than
additive effoct), PAPHZAL Tl cis-DDPE Fosio]
ofze] S EAT} E AL WAMAZAN & FXA}
#+4(sublethal damage)9] 8-S Ax|3l= 280 3l
tha & § gled %3 ¢is-DDPAMS dotasiea
& 4 9rH(additive effect)™. T8\ AYEA 9] F5Fol
et FAAEI} vEY] g 74 23 bE FAHE
g Dolgton ] §HEE A2A7)a AREE Y F
7} 9t} Cis DDP$F AMIZAE H&ate $48S
ZFYAME 1.34~2.16"0 02 tfsin Az F 2
T 157 FAe) AdAAEE 1299 3B 108~1.
3592 B HAch FolA AP RALS ¢is-DDPE B
3o cisDDP7} ¥Atiie) o n]Xs gl Be
AT Ttos P 9l Bt ) Cis-DDP(13mg/
kg)oh MAld] HAMAE 135 Gy 2AF 3 590 thge] &
AN T BEFE AR FEHoE stof PAMIEAL
28749 cis-DDPS Folgt A9 F70&0] 1.5, Ak
ZAL % A7) Fof3t AS- 14ZA cis DDPFE W
APAZAL Ao & Aol AR AL Fol| Tl g A4R
v} EFH-olga kit Dewits™o] vh9e] H7o|
AR ZANSY) cis-DDPE Hajale] WAk z7]e nk
o0& HojE AHute] wWslz AGAAT] AL HaLA
95T B0 s DDP9] BETdM SN W
ARG F7)o) dHe-2 Hole FHEzY Midis
cis-DDP7} WAMe] &35 F4A71A SR 3%
t}. Maases & A3} cis-DDPE H3sled HolA
F7a37t Yo en, Stewarts ¥ AFAM F
2ol 1.1~1.302 rusiych Aae] Agdn &%
oA HeubslxA o A43E AR TRHLE o F
7S WA AL A cis-DDPFATS 1.67, WAz
A} & cis-DDPFol2 1.2501%0t}. thgeiir dulskz
Ao AHelE AP FLH R sl F7go] A
ZA} A cisDDPFoIT2 1.33, WARIRAL T s
DDPFoZ& 1.00|31em ute] Aol d5AERE
T HRAMEAL A cis-DDPFIToA AstA #3591
o} Azle] A= WA 2Ae} cis-DDPE ¥ 38ty 5
7rgo] A%oME cis-DDPRojA|Zto] HAPAZAL A,
T FAQlo] cis-DDP7} WA &35 7M7Y o
ol M A ZAL A cis-DDPFolZoll M F715 2

AV ZAL Fof Rt Qo= S7HEA] i), wet
A cis-DDP2] WAHAe] dist S74ass 249} igo)

23 cis-DDPE WAMIZAL Aol Folgt ol A o] 4
g HskE dozivka & = A ol Edz Bie
F%l WA EY cis-DDPS BT 2% cis-DDP
& WAMARARAY] Felgte] ¢ gnpdelzt & & A
o} a2y F4g0] xR $90| tE] gid)
go FgAe] 78-S AAte) gasi) w3l
e BEAIEL cis-DDPY £%& F7MA 3%
£¢] ¥slE gt AT cis-DDPe] 4524
o} A% A7 dS AlFEo Ao} g Al g,

2 o

2 A
A7) B3| PANEA cis DDPE Fojsle] &

A3} Ao} A8 2748 EUE 31 cis-DDP7F %
ZollA] PARE el M AE dake @ gt

-

79 Exo WAMAZALF(6~10 Gy), cis-DDP(2.
5mg/kg) FoT, BAMIEALS} cis-DDP W#res B
Fat). GARZAREE DB AYr1&7)E o188}
o] GLZAIL cis-DDPFT2 B 13 FU3H
o} W PAPAEAL A 308 cis-DDPFATd W
APAZAL A cis-DDPFYTELE B7/351Y cis-DDPE
Eh) S48t A89E 5 3099 5L /jEslo]
235 g3 228t 4244 B3 v AAFu 4
o2 H|a FEEG

2 3t

27304 cis-DDPRETS Ao A5 dFA¥3
&3 F2FQ At BT, TAKEAL SET
A Zekel Fak= 8 Gy, BAM 24K cis-DDPE
o] 6 Gyl A #a= ) FeetxAe ARshe WAkl
ZFA GEFE 10 Gy, BAMIZAL A cis-DDP Fol2
8 Qy, WAL & cis-DDP Foli-& 6 GyollA el
Uzl ARl o 259 Aks 37 BT 8 GyelA #
FEQT) AA Az ARSE AT L
Hog sl F4EL TAMRAL A cisDDPRAELS
1.67, HAIAZAL & cis-DDP 592 1.250]90t}. oA
ol A HukslzA] o] dhshe AR ZAL E52 T AR
ZAL & cis-DDPFoIT9] 8 Gyolla] A= en 1}
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