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An Experimental Study of the Effect of Radiation and
Cis-dichlorodiammineplatinum(11) on the Rat Kidney

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

The effect of radiation and Cis-dichlorodiammineplatinum(11){Cis-DDP) in combination
was studied in the renal histopathologic changes of the rat The histologic evaluation was
performed 30 days after the single dose of Cis-DDP(2.5mg/kg) and X-ray irradiation(6, 8,
10 Gy, single dose) and combination of Cis-DDP and X-ray. For the combined treatment,
a single dose of Cis-DDP was given 30 min before or immediately after radiation(pre-and
post-radiation group).

Cis-DDP alone, showed mild necrosis, degeneration, hemorrhage and focal inflammatory
cell infiltrations in the renal tubule and mild congestion of the glomerulus. In radiation alone,
edema of the glomerulus and tubular degeneration was seen with 10 Gy and 8 Gy, respectively.
With combined chemotherapy and radiation, edema of glomeruli and tubular degeneration
was scen with 8 and 6 Gy irradiation, respectively in both pre-and post-radiation group. Tubular
necrosis and degeneration and interstitial inflammatory cell infiltrations were more marked
in pre-radiation group. When the edema of glomerulus was used as an endpoint, the enhance-
ment ratio was 1.25 in normal rat kidney.
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(oyrowonicity) ol )& AT Be AAW 2 Y
A AFAA S 3000

AHZALY PAE B8
A Eo) WBE Yotk wo
mycine-D, adriamycin, 5-flurouracil, BCNU, cycld—
phosphamide$} bleomycing 2 2 B-& G771 Ho
oD Zajo) Cis-DDPE WAHI# &-83te] 1
ERE FAANE & de 7S (addidviy) 2 &2
A g opeh Akiol el A A (radio-
sensitizer) 2 g3t Aoz A JrH. o]
#% CisDDPS] HAMHe] tfd F4HEe A4
zA3 L9 FF'DW, PAHIRAI CisDDP
Foizbe] ATl W} heksiehs),

Ne wAe] U7 B oPUe) CisDDP &
A7 Q7o) Fo] $l7) WEDIO A ZAYS)
Cis-DDPE Hl &3l S F7Radr 23 A&
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Table 1. Grouping of rats

Radiation
Group No. of rats
dose(Gy)
Normal control 4
Cis-DDP 4
Radiation 6 4
8 4
10 4
Radiation+ Cis-DDP
Radiation before Cis-DDP 6 4
8 4
10 3
Radiation after Cis-DDP 6 4
8 4
10 4
Total 44
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Table 2. Histopathologic changes of all groups

Glomerulus Tubule

Group changes Congestion edema Degen Infla Necrosis Hemorr

Normal - - - — —_ _
control

Cis-DDP +~++ - + foc + +

X-6 Gy + - - - - "

X-8 Gy + - + - _ +

X-10 Gy ++ + + - — n

X-6Gv+ Cis- + - + — — +
DDP

X-8Gy+Cis- + + + — _ +
DDP

X-10Gy+Cis- + + + + — +
DDP

Cis-DDP+X-6 ++ - ‘ + +~++ + + 4+
Gv

CisDDP+X-8  ++ + + ++ ++ ++
Gy

Cis-DDP+X- ++ ++ ++ ++ ++ ++
IoGy

Deg . Degeneration, Infl . Inflammatory cell infiltradons

Hemorr | Hemorrhage, Foc : Focal

— : Absent + : Minimal change + + : Moderate change

2. Cis-DDP w5+

ARFAY Avg $¥3 WAy WA
BAGEALI} BaRo 2 aHo] Ao A
wg GAlsh 2ol BAE A (Fig 1).

3. WAV XA e

AR AL 6Gyw-2 AAA Y] AW s 287
EFYolYol & o] FaTo] HolA gttt 8GyT&
AARTA S Ang @] #EFHSL 10GvT2
AR ] ZAu g FE 3 (Fig. 2-A), A =He
WAl 2 ekl 3EZ(pyknotic nucleus)o] H 4§
S (Fig. 2-B) AA=#] Frbe Kol gttt

4. WA ZALS} Cis-DDP W 3T

1) WAL ZA} 3 Cis-DDP ¥
HJ'A]'* FA} 6Gy9} Cis-DDP ¥ )28 WAL & A}
6Gy @ H wte] tFho] dgon, At
TH %8 WAL A} 8Gyet Cis-DDP H 37
of x| Hol7] AlFste] WALNZAL =9 10GyT
Boh 274 #gEHer A= dHsle ¥

AAFA Y WEE WA F CisDDP ¥
AT Wgdte] AT ] RFL HAAZA} 8
GrEgEolA BAHGIT AAsBel Wi 3
A} BEZ B BAHZAL F CisDDP 4
W74 wmste] AL s e (g,
tA) WA, Y 2 IBAE 289 W55 g

A3} (Fig. 4-B).

- AR A

Xé*oil, Cis-DDP ©EFdE, WAL 24} 10Gy
=, WA 10Gy=AL A Cis-DDP B33 ALY
10GyZA} - Cis-DDP B 3ol M A 8stgct. A
ATe AAn#e] Ao ANAge] & SR 5 0]
A TH(Fig. 5). Cis-DDP GEEoJ ol & AR
Ae Aolen =@ WAdn 7)xge
Hl#7F BFH I (Fig. 6), PALARA} 10GyT-&
AAsde] goe] 23 ARA (elecron dense
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body) ¢} F ¥ (vacuole) 7} BATH(Fig. 7). WA=
AL 10Gy A} & Cis-DDP Bl A& A =29
HAdo] FAEHA oM, CisDDPFA T WA ZA}
0Gyg ol A Faje] g A=A 9} A (ne-
crotic debris)7} #&5 t}(Fig. 8).
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Ale] WA, WA RALS FAAE B L3
A9 BAAT v EE 278
tio) & Fof &8 321 2} (dose-effect factor . DEF)
g gtk 2782 FYA Y §%18)19) ok%%tzo)zn’
AL AL Al B Alzhe) A, Fagz
A5 Foke] FHS L PAARAMIF G wpat
SR

Cis-DDP= 9|
Bli}o] ™ platinum complexZ 4 1969 Rosenberg
o)) o) 3}ed b 2]ofo] A HIE-‘?'—E]E A 3“:}3
AMdoel g Rt 2 & Cis-DDP7} v}-$
FE¢Y AdE dAggE 740] ”‘?ﬂﬁio‘:ﬂ%)
Hillg2)e] o]3ke] Abgdol A a7 Aok
e ofd HIoe 1T ‘rli
#eh, AEet 2 gt éfﬂ 2ol
;q]o]q.l)%.

Cis-DDP7} A} Zr&-8te] A o] &3S
Z3Nke ApA L Zaks} Drobnik?®o] o5k
HE YO, Cis-DDPo} WA 25 A x o] YA}
¥4 A X (primary target)7} G484 DNAZA A%
A8 7 (cell killing effect)oll A A}7}2h-&-(additivity)
o] 4elat d4rh Richmond9} Power?) i Cis-
DDP7} ¥rALA o] ZFAA (radiosensitizer) 24] &
3t 53] ARLAEAAM O Fge] Atk s
St} DoupleS20o]| 9]51H Cis-DDP7} ¥HALAH Z A}

$-(enhancement ra-

M el 2ol YA F
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Fo| 4715 EXAHEA(sublethal damage) 2 &
A 2} A} =4 (potentially lethal damage)oll &3 Al E
38 AXAZGL dgey EF, YanF0e
Cis-DDP7} E9ko] A4t2 8 (reoxygenadon)S o
ooz FAAY BEAE FAAZIT 3G
28} CisDDP7Y ¥ & Z7A7E
&3 71-E o FARA WA A Fohon ofH

SZEH7 ARZRANE & ASdde AFRE
o] Whapad el i gk Wi 4 F(tolerable dose) 2} W 3L7t
Q7] Wi FHFol St ANE &L 2358

Ay

JJ = 1.08~1. 3529>33>§ B35

/‘J’é}ﬁ WA G g g7l 1‘11 Cis-DDP=
AA7F AR F48 Dol g ol 7] dE

BY¥FFS YAUAES CsDDPE B3t 7
$ 6% 4% &4 Wl 2 Ao 225 44
Fee A7

Cis-DDP+= 2. 5mg/kg°]”' T3t Ao AAe
& HALH AT Hws e FEAN AT
2 ¥ =3 =289 AAH (corticomedullary transition
zone) &) A A = @AFT o] ¢ 313 A coagulation nec-
rosis) & Jo 7| AATA ] &4 dod|A oF
o 27¥Ele Auziest WAooz dujr,
o) uFPFY, AEAY FES7L A7l 53
Asle] SnFAE Azt AAEuBAAL L
A =g (proximal tubule) g = ¢l
A2} 5 (nudear electron density), 3] £ a9}
Axdel Felo HIEH T F7h ARA
(mitochondria) 8] &3 #eof Hutdel Aol
HIosY, Azte] Cis-DDPEEFe] Bedul 44
AL AAFAY Aujd $8F A=) H4H
TAHY FFANEAE 2 A dEger A
A ALAL A ede i fAdo] Yo
W AAMAIE B4R fAHAT
WAL Z AL o E Alabe) £4Fe 19043 Buer-
mann® Linser’®o]| ¢J3te] 2] e 08 UEY Yo
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o1 AR A 4 (glomerulonephrits) 3 2& &
qaa W AT AAdE BARAAe
AAPFA B AA =T HHe R AT 7HE
A ARt AzHJoY 2 A A
Aol B AASThL S

RusseP& WA AIg el SR Welgsd ¥
g 9uhe] A48 Aede A4S 93, AT
Ao 228 2 44523 G} Mostofi} Berd-
jes?® e AL o] 9§ AEFS A7IAE EHEY
AR, A= FoAEY 87 FFoliL, EA,
24449 AAgF o2 A% AA T Frte A&,
A, AATAGOR AT AFAEFER T
3t} Luxton®® & Abghol A WAL ZA} 23GyE
577 ABske] PAHNES oThn Sk
Rosen?} SwerdlowS40¢] o3} Abakol| A HhARA
Vg9 FAAT A £AL ANTAY £AY
4} 4 (capillary loop)o] AR HEAFOE
Boly 4G4 (fibrillary) PASH] FHEA=R <
sto] weA ek AW FEH] o7t A
#37 Hola wdAd TEARFTH e Axd
Pgol AF HAlTh AAAARA 22e U
AE #FF FEI Holn FFH| T (osmo-
philic droplet) & ¥3F3}a glokar 33t} HhabAl o
o5t A &FEH Y FAE TEY FR B
gz A9 EZe Ao 2 Aisie A
Axde] WAl 23 AALTA Y 9FHL 7]
ST, MadrazoS-4¢| o3t A 30Gy<]
HAMAZALE & F 1Azt AAEW A AEE
AEA L w7l o3 8~2A Foe A4
AAsge] 2AANLY F52 Wyt 2
29 Fof AAEAS WMEE AEIL FFHIL T
Auto] okzk wiEHrh 15U FoE oL Adtd
ArTA S 7IA o] ABHA H|FHI AET} F
Zd. 159 Fos v& 43k AATAS 7
Aol aA MFHT AT} £FET 209
Tl dFAnHY AFFe] Holn HAFRZ
o FA2AHA Afsrt 2 26~459 Felle
defargle] FAFQ HAPE 2a 2E Fee
AALA ol A AL 71 ehe) v F I} o2
AL AR 9 AW E (wift cel) 7} FAE
o AN ARE7E AR LR S EHI g R
An#e AFHL AZLe S4ET ATk

¢

=

T AR o HstE A
e P B2 22 AR DA IR B e Re R
AFTAY] BEFH AT WA
2 P30l Yehkn AR AL ANA Ak
@) AF ARAG 259 TS wgor
o] MadrazoS2e] A7} A4
CisDDPS} WAMHZALSS] A|ZIH A WE 3
Z&d g3 dFE %ol Ja o™ Overgaard 9}
Khan'¥2 C3H mammary carcinoma®] Cis-DDP$}
WA ZAVE WRsle FEY 50%7F F4A9
(local control) 5] TCDspS BRI WAL ZA}
7 30 9] Cis-DDPE T8 399 $4E&L2 172
74 = E WA RAL AR 94X T 12~1
3ojlom A4 FRWgdle SZER gt
sl e} DritschiloE4) 2 chinese hamster(V-79) 4]
Xo Cis-DDP9} WAMM ZALE dto] PR E
(plateau phase)9] ZF2JA}EAFS] 3| Ho] AR EL
#23 AT CisDDPE HAMAZAL 147 3o
gt A5 7H4 @A A = Ak dhH o) Cis-
DDP7} WAL e E3E FAA e 71HE oFF
A FAsA BHAA F%o} Cis-DDPE W
APAZAL A FoIF A4 I BRI B4 E
A CisDDP7F AR 4§ Fhn &
S0, CisDDPE WAHHZA Fo] £olg 49
THEI w2 A2 WAMIEAM 3 FXA
E4e) 322 JAHE F8oBT T & Yk
A2 ARZATE AN ZALS} Cis-DDPES]

2 41

WHT A AAPFA S RFE PAARA GEF
210Gyl A bt or Wae Cis-DDPE A
& BAY 2=AF A, Fo #AIGl0] 8GyTel A
eI Cis-DDPE WA ZAL Mo o8 £
|4 o A8 7FL BJOZEA Cis-DDP7} AL
ol A3 FXARESE FAATIH, T8 AR
HHRAZ AETE AT

AARTA Y 2EE HFH Z273 (endpoints) O
2 E o S4&L 1.25(108) A StewartSi0)
Age) Neg BRE] e FFE Li~13%
TR AR E AR AALTA Y WAL HEFe
6GyT ol A ER7] AlZEt g om WA zAL @
S 3Gyl A Uyehd oz WaToa 274
wgs Aoz Hol) Cis-DDPES HEF AL
AARA S A e] AT e AR RAL &

2
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Eo] 9% W3la}y] Bl Cis-DDPd o3 W37}
1A Aoz & Atk AdAxde] dFA
ERAEH 23 HATAA AR BTl
HEle] oS AEgoh AA=de HAe WA
ZAL @ETIH PAIZAL F Cis-DDP Foj o
Ae B F g%leH CisDDP Fo @EFdA
ZAuetA WERA, HAMAZAL A Cis-DDP Fo
9 8Gyst 10Gyol Al SEERE UER7] i
ANz W8l Cis-DDP7} Azt aA 2 &
&3 A& AAkst o8 E AAte] AP AT
o Akl o3 wWsle F2 AAEAY
dojur CisDDPE WA ZAL Mo Bogoz
A AARAAR Aedda & ¢ don, A
AFTA Y RS FFA FLFOR E W) TS
J

2
=

A7gol| ¥AHAZALS} Cis-DDPE Fojdte] A%
o ] Cis-DDP7} ¥A A o] X G8-g 99317
sigte]l FFHE UASE Cis-DDPFAT(2.5mg/
kg), WA ZAPR=E(6-10Gy), Cis-DDP(2.5mg/
kp) st HAMIZAE AT 3T 22 ERate A%
o xA&3d WIS AF3Y v & ZES
Asich

1) Cis-DDP ©EFo] 23 Aol Wl
Ao AA, YA 2 AFHxe A& e
gRom AATA Y Mals 8ol Eold
&7l glith

2) AR AL} oS 4] sl AR 9
HEzow 10GywdA BAHUT AAxdel W
3L 8GyT o A vjEpstTh

3) WALA=ALSE Cis-DDP ¥l M E Cis-
DDPEAAIZtO] WAL ZAL, A, Fo] &AL
AALTA S FEFLE 3Gy WElF A, A=
WAL 6Gy HATAA FEH7] AFsE o,
A w3 FALE Cis-DDPE HAMEZRAL Ao
Bt FolAT Uelger AAmde wWAd
HFAEAF] Cis-DDPE Al ZAL Ho £

# TolA s At

4) Cis-DDPE WA ZAL A, Fo] FFo2ZH
Cis-DDP7} 2173 oAl WAL ZALY S35 F734)
7% AFH F27 (endpoints) & AAMTH 9] F
o2 ¥ Ay TAEL 125094
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[ Legends for figures []

. Light microscopic findings of kidney after Cis-DDP administraton(H & E, X200) : Congestion

of glomerulus and slight degeneration of wbular epithelium.

. Light microscopic findings of kidney after 10Gy X-ray irradiation : A . Slight edema of glomerulus

(H & E, X200) B : Marked degeneration of tubular epithelium with pyknotic nuclei and conges-

ted blood vessels and inflammatory cell infiltration in intersdtium(H & E, X200).

. Light microscopic findings of kidney after 8 Gy X-ray irradiation followed by Cis-DDP administra-

ton(H & E, X200) : Edema and congestion of glomerulus and degeneration with. pyknotc

nuclel of tbules.

. Light microscopic findings of kidney after Cis-DDP administration followed by 8 Gy X-ray irradia-

tion : A ! Necrotic tubules and glomeruli showing pyknotic nuclear clumps(H & E, X200)

B : Focal Infilirations of chronic inflammatory cells(H & E, X200).

. Electron microscopic findings of normal kidney(X5,000) : Normal tubular epithelium and base-

ment membrane

. Electron microscopic findings of kidney after Cis-DDP administradon( X 6,000) : Degeneration

of tbular epithelial cells with thickened basement membrane.

. Electron miscroscopic findings of kidney after 10 Gy X-ray irradiation(X6,000) : Electron dense

bodies and vacuoles in tbular epithelium.

. Electron microscopic findings of kidney after Cis-DDP administration followed by 8 Gy X-ray

irradiation(’X6,000) : Elecoron dense bodies and necrotc debris(*) in wbular epithelium.
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