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An Experimetal Study of the Effect of Cis-dichlorodiammineplatinum(II) on
the Radiation-induced Lung Damage in Rat

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

The effects Cis-dichlorodiammineplatinum(II) (Cis-DDP) on the irradiated lung were asses-
sed by histopathologic changes. In radiation alone group, right lung of rats were exposed to
X-ray 10, 15, 20, 30, 40 Gy in a single dose and in combined group, Cis-DDP(6mg/kg) was
administered immediatelly after irradiation of same dose of X-ray of radiation alone group.
Histopathologic examination was done after 4 weeks after experiments. The early histopathologic
changes of lung by irradiation was patchy infiltrations of macrophage in the alveolar space,
desquamation of the alveolar septae and perivascular inflammatory cell infiltrations which
was appeared in 10 Gy irradiated group and was more aggravated with increasing radiation
dose. The destruction of alveolar septae was noted in 20 Gy irradiation group and it was
severer in 30 Gy and 40 Gy group. In combined group of radiation and Cis-DDP, the destruction
of alveolar septac was appeared in 15 Gy group and the changes of alveolar space such as
edema and hemorrhage was diffuse and severer than radiation alone group. Degenerative cha-
nges of vascular endothelial cells and alveolar epithelial cells with type II pneumocytes prolifera-
tion were more prominent in combined group than radiation alone group in electron microsco-
pic findings. This result suggests Cis-DDP enhance the radiation pneumonitis of rat lung and

enhancement ratio was 1.3 as the endpoint was the destruction of the alveolar septae.
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Table 1. Grouping of rats

Group Radiation No. of rats
dose(Gy)
Normal control 4
Cis-DDP 4
Radiation 10 4
15 4
20 4
30 4
40 4
Radiation
+ Cis-DDP
10 4
15 4
20 4
30 4
40 4
Total 48
U8 st ch(Table 1). FAulzEe TAMIzARS

oFE AR o] gl FF 4vtE]E AbgslHoH, Cis-
DDP &S Cis-DDP(Cisplan, So}A<F) 6mg/
kee B9 BAe) FLaRc AR @
=7e WAE el g2t 10 Gy, 15 Gy, 20 Gy, 80
Gy % 40 Gy9] 5722 EH/3ho “d zALE o
AP Z AL} Cis DDPY &7 & WA A} 2 Fo
Cis-DDPE FJ3 Fo2 MAMIZES 10 Gy, 15
Gy, 20 Gy, 30 Gy & 40 GyE WAL ZAISRL 3}
o WAL ES ZAVSFY o™, Cis-DDP 6mg/
kgroa H’I—}\}k} 7~/R]- Zl Foﬂ E.7H,H o]] 1{;}93‘9_11] z}-
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Table 2. Histopathologic changes of all groups

Alveolar space Alveolar septae BV

Group changes Ede Macro Hemo Desqua Con & Ede Dest INfl
Normal control - - - - - - —
Cis-DDP - + —/+ - + - +
X—10 Gy - + - + ~ - +
X~15 Gy ~/+ + - —/+ - — +
X—20 Gy +++ ++/+++ +++ ++/+++ +++ +4++ S+
X—380 Gy +++ +++ +++ +++ +++ +++ +++
X—40 Gy +++ +++ +/++4+ A+ +++ +++ +++
X—10 Gy+Cis — + - —/+ - - +/++
X—15 Gy+Cis +/++ +/4++ + +/++ - +/4+ ++
X—20 Gy+Cis +++ ++/+++ ++/+++ /A ++ 4+ +++ ++/+H++
X—30 Gy+Cis +++ +++ ++ -+ +++ +++ +++ +++
X~—40 Gy+Cis +++ +++ ++/+++ +++ +++ + ++ ++ +

B.V. ! Blood vessel, Ede ! Edema, Macro . Macrophage, Hemo . hemorrage, Desqu . Desquamation,
Con : Congestion, Dest : Destructdon, Infl : Inflammatory cell infiltrations, Cis . Dis-DDP

— : Absent change, + @ Minimal change, ++ : Moderate change, +++ : Severe change
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3# 9 ¥ X7 (alveolar space), Iﬁ]_ﬁw_%}—.d(al-
veolar septa)# @2 Fhoz {A o] YUt
(Fig. 1.

2. Cis-DDP R0z

HE7 ) tha A E(macrophage) 7} FAHOE
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Fig.
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. Normal lung of rat(H-E,

X16).

2. X-ray 10 Gy(H-E, X40) :
Parchy infiltradon of macrophages in alveolar
spaces and congestion of septal blood vessles.
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Fig. 3. X-ray 20 Gy(H-E, X26) :
Perivascular edema and infiltraton of chronic
inflammatory cells are noted as well as edema-
tous fluid and desquamated cells in alveolar spa-
ces.

Fig. 4. X-ray 30 Gy(H-E, X25) 1
Marked degenerative changes of alveolar septae
with edema, congested blood vessels, and peri-
vascular infiltration of inflammatory cells.
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Fig. 5. X-ray 20 Gy and Cis- DDP(H E, X16) :
Marked edema and hemorrhage in alveolar spa-
ces and degeneration of alveolar septae are no-
ted.
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Fig. 6. X-ray 40 Gy and Cis-DDP(H-E, X25) :
Degenerated vascular wall(arrows) with perivas-
cular edema is noted as well as edema fluid
in alveolar spaces.



Fig. 7. X-ray 20 Gy(X5950) :
Type 1 alveolar epithelial cell cytoplasm with
swollen mitochondria(arrows) is noted with se-
veral basophils(B) in vascular lumen.

. X-ray 40 Gv(X5950)
Two type 1T alveolar epithelfal cells(P) are pre-
sent in collapsed alveolar space(a) and vacuolar
changs(arrow) are noted in cytoplasm of type
I alveolar epithelial cells.
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4. X0l 4o

A4, HAAZRAL HE9] 20 Gydt 40 Gy, W

}HZAs} Cis-DDPHE3-2] 20 GyZh 40 GyFo
satoll A ARG A AAE Adstgnh PAIFE
20 Gyz-ol| Al HZA M £ WAz ALE A (mito-
chondria) ¢} Z3o] B3 @ G714 H=E}
YRS tHFig. 7). A 40 Gydl A B £
Aol 20 Gywtoll Hlste tlS AdHon F
Bk FEFAHLS Pu(Fg 8) 28 HAEXAE7}
Zgo e WANEY LE AMVIEE By
Zoch WA g 20 Gy HETL HEAEY AT
BAT AFEA Y 2%, W ¥ 2 A% (endoplasmic re-
dculum) e} &4 g4 AEA(villous cytop
lasm) o] @AM (Fig. 9) @V ATLe] F
2 HEch PAMF 40 Gy BT AXY
a2 A% HA47 2g AZAT F4H

F

. X—ray 20 Gy and CIS*DDP( X 6800) !
Alveolar epithelial cells show villous cytoplasmic
process{arrows). Dilated endoplasmic reticulum,
and degenerated mitochondria. Two macropha-
ges(Mo) are present in alveolar space(A) and
two basophils(b) are noted in alveolar setpum.
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Fig. 10. X-ray 40 Gy and Cis-DDP(X8500) :
Alveolar epithelial cells(arrows) and endothe-

lial cells of blood vessel(curved arrow) show
degenerative changes.

AT wAdo] RYTH(Fg 10). TARIZAL
9} Cis-DDP W&FNA WAMZRAL @5 H
o] FHEAve] WAn FINIAES WAl
UL A3A dojds ¥ F AU

oo A A Ao WALAEGS] 27Hs}
E AEATY WAoo 28 HEAEL FHo]
Sr AU AA £ %**Olﬂ‘ril g deH
23 WEzFd Be Fo3 HIHTL B F
A7) dE] AFH FLHE EﬂE%Z—‘PA w3 2
sto] WA ZAL GET 20 Gyollx
Gyl A 42 Jebge sy 7482 1303

!l ot

¥ 2] 413 A ¥ (parenchymal cel)= #HAMd ] ®1
7ZeA got HE 3 B BEAME PARY
175t M ZA Fe A g B Ao He
% 35to] HodgkinX ¥, A= 5 F5-
A S g Eg AAXEE AFsE BF
Brlo s &3¢ oA gk AR o F H

A2 1921 GrooverZ2Vo] L B.1g £ 1922
o] Hines?), Tyler$} Blackman?®-2- WA} # & &
AR = wrAAEE A #sle] A EHA
7148993, Evans$} Leucutia?® HFAMAIH < 9]
Ad4d 2 2L s Buseh dl
A ZALS A 7)o WA HE S Yo
13 @7le] He AF3E gk ARl
g W& ey wale FEI A
2o A7) Hof %E]— Warren#} Spencer®) &=
oA WAL E o Wz A Wate HE
7462 At (hyaline membrane)-& A8}l }ﬂ
Az REH o7 % Fgo] 27 Holx
N gad fadssh daart welw slw
Awe) Beist dERIG SR, BAA
do TEFHE FEldF ol &4 dda
E dE2Ae 2AERY WA Ega stth
3 F AT G AERAE R P,
133} 28 W EAED0, £ Pupde] &40,
A5 o o] vgtort ofF -Q"‘]
A A A @gkeh. WaragiD)e WA S 6~8
Gyold ZAMEH ARG S 28 9;1‘:}—1—-
sl om, Travis*® & AN H ol g3t FALF
(threshold dose)& 11 Gy, WAIAF-8le] AN
2o 13 Gyel1 E.J_'5}‘93\E]" Kurohre} Casarett35 &
79 Aol WALAE 24 Gy ZAME F 250 ¥
AP g o] ‘4’5}»\—-‘”] 9577t A AEHAI, 2
Gyoll Al 86 GyE ZAME ¥ ¥ 9] HF387t 4T°ﬂfﬂ
vel}y) A&t 95 Hlmrt B 3t
Bth. Gross®® #le] WAEFE FA7, F
k7], W79 sAE ERIEen, F47=

WAL 2AL F 20, E7)E 2~ 9, TN
9ol T2 Azte 2H3a WEE &3St

FA79 z24E wsle 133 23] HEAZ
(pneumocyte) 2] ¥4 7+2 7 (interstitial space) 2
2z 9 gFAHTY Ago] Bol 7 3£ (alveolar
space) 8] 4149} £8o] ERII o 2 A E (mac-
rophage) ¢} 47} 718tk BAEEE F3HH

A" WAz Wste @k FH719
ZASA WstE 18 JHITHAEY 7 #aHD
28 HEAEE AXIL F7 F7HEH HRAEAHY
oS welth a7 G E, W REAE (mast
cel), GZEAE 2 BFzHo] A& AXTL

178 —



ZolAch mAE R Wste S HfAHA i
B3 A2 gehioE BeA Ao Bavle
13 HEAEe] 71 B ZAHI 28 AXA
T ;gn;_r_y]g]. A 2 5]1:} TravisE—37) o g9

24, 8849 sdA=R
Bkl 2719 4546 BAHZA T 214,
4L 3~671€ ¥, 384 4~67fdo Yt

A 5= %4*1139% jﬂ
3]

:?._,
r‘iﬂ
i
lo
o\}l
x N
i
R
ST
32
O
_E,
é.,

Atk K}ﬁ‘:}
A ARAAE X-/}j 10 Gy9} 15 GyZAL &
4o HE73e dAMEI}L T AEHDL HEF
Zel g7t AveA Rgen T 5
H]i*’ o] vehtr] ARt XA 20 GyEAL
F x| BEd £E, xFH 9 vt 97
9 2EH 280 YetdozA AIHY WA
HEe £4& 2o FUoh X4 30 Gyst 40
Gyol A WA F gl &£ tader HY
o}t WAMAAfsE BolA @of X-H #AL &
177 A] ARG o FHEE Bo FU
ARATALAE X-H 2 GyFolA HEAEY
WA AFEAle] F3o] HEon A Ze
WAl el 28 AXAE7} FtEA e o]

= HEAEY ¥4 T 2 AAYS & F
AR, X-4 40 GyZol A MEAESG Pe)
WAel tg Atk

2o gx g0 PAHARALSY FAAS HE
s Ak 97t BA F7hE glew, ¥
S FolE WAY EIHE FFAE Aol
QoA o] ZAENI RREHNNE A BS

A Fo] &7]'Q d} X] 87} H] (therapeutic ratio) <
g 9171 WEel el &3

2o éfﬂ"d—?ﬂ 27 PAMIZALS ¥
YA E HWEFoZR FLATE GAAY BAHAE
e AL 19599 D’AngioE3 0] Wi-
ImsX| & F X A] WA 2AFS} Actinomycin-DE
&3t AR 7 S Rukge] oS AaPS
33 ol ‘%W*d& PQ} FLA Y] G5 Ag
5 2 2EA = At

=

9
tlo X
n: ol T
D ol

2>

24

BN

2

flt

B

oo

e

ol

o

o3
>
2
e
N
>
>
AQ
0 oo
oo
2
i
o
oo
e
. oY
o
, o
o,

@ °
ol =

B oz ool e oo
!
—Enﬂo

ofl off & o i o

Z}(dose effect factor : DEF)E]— 3}
ghol A 9] 1216)17) Zoxal ANZ

o

1919, AR AL S FUA Folskel A
we} chepshu.

R ol b
olN
ol
nQO
flo

Sl
4 o
< 3

o]
ol
tio

IAHEARESA A G
AENS FEBEA AT

Il

Cis-DDPx square-planar platinum coordination
complex©. 2] 1969'd RosenbergsY ol ¢J3}o] &
A 2 e Zge] Ak sPen, 1 F B
o AlEHE AN B3I nHYY,
dAYD, FRRANT P FL WL B
vt #4¢ith Cis-DDP7L A ZALS} 2H-8-3fe]
WA 9 598 FAAE F v AHd 2 1971
d Zaks} Drobnik3®e] o]sted Hadl ojg e
FEAYNA 45 H itk Cis-DDPY] LAl
3 T340 714 platinum®FA| 7} AR 3
2ol A X2 DNAJ) HstE Y o7m DNAY 2
bk (strand) o] 270 ¢] =HE guanineo)] Z ¥t
AAEFHE doguay dalde] aig 74
2k G A Yo, Richmond 9} PowertDE Cis-
DDP7} ¥ALA 8] 724 (radiosensitizer) 24 2+
3 53], AiaARgA 3 Fgo] Ak 3}
go1, Douples'®e Cis-DDP7} WA ZA} $.0])
71 FEXAKEG (sublethal damage)3} A XA
=2} (potentially lethal damage) o] 23t A £ 3|5
AAgGL dPth EF YangiD C1§-DDP7}
Zoko] AAtAF (reoxygenation)E YL T EEH
ALY BoE FAAAGT SR o474
Cis-DDP2] Aol gt AT 772 &
A5 wEAA g

Cis-DDP} WAL ZALZEe] A7t 7HA S wha) &
A= taEy FAEI7 7R 5L A7)
ste] B2 d77} 5o gkrh. Overgaard®} Khan
S C3H mammary carcinomas] Cis-DDp9} ¥}
AR ZALE Wt FE ] 50% 7t T4 A] o] (local

o

- 179 —



#2823, Pz A
gl 112 %

control) ¥ & TCD;p& &
3020 Cis-DDPE & 7%
EUT WAARAL H 3 4ALFE 1.2~130]
dom, F9o| A4 TR HHEAI}E T
stgith Twentyman54)g Z o)A Cis-DDP}
HPALA 2 AVZE) AJ7EZE A o whel 2] Aol A

PN O{N

{growth delay)«l 1}017} ARG e, Dou-
ple5BE TR FFsto] AZAY T
FAR= 1}017} fATL B }04 Cis-DDP<}

WAFAZ AL A A ) e S AT g

7= ohFstith. GisDDPe] WAL & ol ol g
7349 71AE wYAA %ﬁkiur “o Mizsﬂ}
% Cis-DDPE Fog B4 57 7A4°
Cis-DDP9] At Eo] ot ¥
dck & & o, %A}ﬁai/»
B A9 SHEAN} B
93t Fx) Ak (sublethal darnage)A §]E,-~$_T A
Ak Fgol Yo T F vk

Cis-DDP9} WAL M ZALE W43l S48L F
%o FF, AFEA FFH we a2y FF
dAE 1.34~216'9200 8 w3 Hgon Fz

3 Z Y=g 159, 389 23 EE(igunal
crypt cel)E 1.2249), MR 108~1354), AFe

1.1~1.3%) 0 2 t}okslt}h Maase 52102 w2 Ao A
WAR] ZAbe}l Cis-DDPE ¥ &3td #Heo| &4%
35S ]A]-g(ledlahty)a A 2 49_5
3te] @23 27, Cis-DDP ©EFoTA #H3
%4‘4 W3yl Q1o B Cis-DDPAAE He &
S doF|A gt 9tk Cis-DDPE o g}
J*MZAW 474 Cis-DDPFAE WA ZA}
A - F ANFY BAGO] EHEL 100EN
Cis-DDP7} #oflA whAbaie] adE F7471A
Feta styont, =¥ WalE #Ed HIE
A7 wFEel Axte Hol FAHdEARS} Cis
DDPR & B &3t 27]o 24 sH HilE
EU &2 g F49R FAR=E DA
Az A¥An FAvALEE EWRE 3§
HAE7e 283 HEFFA g7t YA EAL
9ETE 20 GydllA vEht] AlRstd e e
T2 15 Gyol| Al Hol7] Azstdch. Axan B4
AN A W EZAHAEY HAAT GR7IAT HA
o] HWEFNA WAL ZAL GEF| vste] TS

}Ol

b

°)~

l‘

Aegith AEFH e o WAME
Fo% 2ristolng AR 2UHL HESTH
o] 97 2 3lof 27§ 2 130]9001 ol

W] BIH 274¢ 103 Aolatg ot St
wart§49e] Aol 139 FYAY oz of
£ EUE 3o A xALY CisDDPE 348
2SS AAAFEFS 2FE3AY Cis-DDPFA S-S
#eNg F e 128 Av7t 2§ e,
ZFANAMY F7&T vn #AFFoEA X8 7}
5 Aoz Atz dr)

- 2

Cis-DDP7} #joj| A} HrAbM s Zg-3le] WAL
Aol WA 4TS sy fstd 47 48nt
g ez PAHdzA 52310, 15, 20, 30,
40 Gy single dose), Cis-DDP(6mg/kg) o, 1
AHAZAL ¥ CisDDPE i3 HEFdon T8
gte] 4 Ao PR ANEE FE3A T
=% 2L 2E8E 2d-

D) do AR o AtdHEe] 2H5HA
Hsle HEFIAES g3 Yo xe wdeR
A Bt A4 oAz A&, dEFH vt
g9 B8 FH9 GSHEZAE] 10 GyTelA
Vel ARt ARl E7ME 5% 1
Ax7t A3l HE27te B % 15 GyZoll A,
A27e 289 AXFAH BF, ¢ 2 e
20 Gyl A velgtor HAbd ?gm] 2718 42
At AAE AA AN A FHEFH A L W
Moz FXEARY 2% HEAEI} FT7HEAT

2) WA ZALS} Cis-DDP ¥ &2 333773
210 GyZe) Wshe WA ZA 253 4
sten, dEge] 283 AXFAY 97 15
Gyl Jeur AFstdn dHEzFZe da=
BARAZA @ETEY Al veldth A3
1 AadA AZAZG AUTAEY WA

ST BAR AL dEF vIEt & 4
6}711 vehd o2 AL ol W8l A g
HAzAL GEgd vste A% Yt HE
AsHA Yolgd Bl Foh

8) WA} CisDDPE W&3dla #&ge] =
stz dE2de) e AFH 2dAd0

H\J



sle] F7&2 1.30190Y.
References

1) Brown RF : Development of experimental radiation
preumonitis. Arch Path 1956 . 71 © 437444
2) Smith JC : Experimental radiation preumonitis. The
American Review of Respiratory Disease 1963 . 87 -
656-665
3) Prato FS, Kurdaysk R, Saibil EA, Carutters JS, Rider
WD, Norman A : The incidence of radiation pneumo-
nitis as a results of single fraction upen half body
orvadiation. Cancer 1976 © 30 © 71-78
4) Rosenberg B, Von Camp L, Trosko JE, Mansour
VH : Platinum compounds . a new class of polent an-
titumor agents. Nature Lond 1969 - 222 . 385
5) Highby DJ, Wallace HJ, Albert D], Holland HJ : Dia-
mmine-dichlovoplatinum- a phase I study showing res-
ponse in testicular and other tumor. Cancer 1974 © 33
L1219
6) William CJ, Meed B, Arnold A, Green ], Buchardaw
R, Whitemoure M : Chemotherapy of advanced ova-
rian carcinoma - Initial experience using a platinum-
based combination. Cancer 1982 ' 49 . 1778-1783
7) Wittes RE, Brescia R, Young CW, Golbey BD, Kra-
koff RH - Combination chemotherapy with cis-platin
and bleomycin in tumors of the head and neck. Onco-
logy 1975 . 32 © 202-207
8) Rozencweig M, Von Hoff DD, Slavik M, Muggia
M : Cis-diammineplatinum(Il). New Cancer Drug
Ann Int Med 1977 : 86 © 803-812
9) Herr HW, Yogoda A, Bata M, Sogani PC, Whitmore
Jr WF : Planned preoperative cisplatin and radiation
therapy for locally advanced bladder cancer. Cancer
1983 : 52 . 2205-2208
10) Douple EB, Richmond RC, Logan ME : Therapeutic
Dotentiation in mouse mammary tumor and in intra-
cevebral vat brain tumor by combined treatment with
cis-dichlorodiammineplatinumII) and radiation. ]
Clin Hemal Oncol 1977 . 7 . 585-603
11) Richmond RC, Zimbrick JD, Hykes DL : Radiation-
induced DNA damage and lethality in E Coli as mo-
difed by the antitumor agent cis-dichlovodiamminepla-
tinum(Il). Radiat Res 1977 . 71 : 447460
12) Richmond RC, Powere FL : Radiation-sensitization
of bacterial spoves by cis-dichlovodiamminplatinum

(D). Radiat Res 1976 68 . 251-257

13) Douple EB, Eatons WL, Talloh ME : Skin radiosen-
sitization studies using combined cis-dichlorodiammi-
neplatinum D) and radiation. Int ] Radiat Oncol Biol
Phys 1979 . 5 . 1383-1385

14) Douple EB, Richmond RC : Plaiinum complexes as
radiosensilizers of hypoxic mammalian cells. Brit ] Ca-
neer 1978 37 . supple III 98-102

15) Douple EB, Richmond RC : Radiosensitization of hy-
poxic tumors cells by cis-and trans-dichlovodiammine-
platinum (D). Int ] Radiat Oncol Biol Phys 1979 .5 .
1369-1372

16) Philips TL, Fu KK . Quantitation of combined radia-
tion therapy and chemotherapy effects on critical nor-
mal tissue. Cancer 1976 . 37 . 1186-1200

17) Phillips TL, Fu KK : Acute and late effects of multi-
wmodal therapy on normal tissue. Cancer 1978 * 40 :
487-494

18) Bartelink H, Kallmann RF, Rapcchietta D, Hart
AAM : Therapeutic enhancement in mice by clinically
relevant dose and fractionation schedule of cis-dichlovo-
digmmineplatinum(ID) and irvadaition. Radiother
Oncol 1986 . 6 . 61-74

19) Phillips TL, Fu KK : The interaction of drug and
radiation effets on normal tissue. Int | Radiat Oncol
Biol Phys 1978 - 4 59-64

20) Fu KK : Biologic basis for the interaction of chemothe-
rapeutic agents and radiation therapy. Cancer 1985 © 5

1 2123-2130

21) Von der Maase H, Overgaard ], Vaeth M : Effect
of cancer chemotherapeutic drgus on radiation-induced
lung damage in mice. Radiother Oncol 1986 © 5 . 245-
257

22) Groover TA, Christie AC, Meritt EA : Observation
on the use of the copper filter in the roenigen treatment
of deep-seated malignancies. South Med ] 1992 15 .
440444 In Ann Int Medicine 1977 . 86 . 81-92

23) Hines LE : Fibrosis of the lung following roenigen-ray
treament of tumor JAMA 1922 79 : 720-722

24) Tyler AF, Blackman JR : Effect of heavy radiation
on the pleura and lungs. ] Radiol 1922 © 3 © 469475

25) Evans WA, Leucutia T : Intrathoracic changes indu-
ced by heavy radiation. Am ] Roenigenol 1925 . 13 .
203-220

26) Warren S, Spencer ] . Radiation reaction in the lung.
Am ] Roenigenol & Rad Therapy 1940 : 43 © 682-701

— 181 —



27) Adamson LYR, Bowden DH, Wyatt JP : A pathway
to pulmonary fibvosis on ultrastructural study of mouse
and rat following radiation to the whole body and
hemithorax. Am J Path 1979 . 58 . 481-498

28) Maisin JR : The wultrastrucutre of the lung of mice
exposed to a supra-lethal dose of ionizing radiation
on the thorax. Radiat Res 1970 44 © 545-564

29) Bennett DE, Millim RR, Ackerman LV : Bilateral
radiation prewmonitis . a complication of the radio-
therapy of brochogenic carcinoma. Cancer 1969 © 23 :
1001-1004

30) Faulkner CS, Connoly KS : The ultrasturure of ¥Co
radiation prewmonitis in vals. Lab Invest 1973 © 28 .
543-553

31) Smith JC . Radiation pnewmonitis . Case report of bi-
lateral reaction after unilateral irvadiation. Ann Rev
Resp Dis 1964 89 . 264-269

32) Madrozo A, Suzuki Y, Ching ] : Radiation preumo-
nitis « Ultrastructural changes in lhe pulmonary al-
veoli following high doses of radiation. Arch Path 1973
1 96 © 262-268

33) Wara WM, Phillips TL, Margolis LW, Smith V : Ra-
diation prewmonitis © A new approach to the deviation
of time dose factors. Cancer 1973 : 32 | 547-551

34) Tavis EL : The sequence of histological changes in
mouse lungs after single doses of X-vays. Int | Radiat
Oncol Biol Phys 1980 . 6 . 345-347

35) Kurohara SS, Casarett GW : Effect of single thoracic
X-ray exposure in rals. Radiat Res 1972 52 ' 263-
290

36) Gross NJ : Pulmonary effects of radiation therapy. Am
Int Med 1977 © 86 . 81-92

37) Travis EL, Harley RA, Fenn JO, Kiobiukowski CJ,
Hargrove HB : Pathologic changes in the lung follo-
wing single and multifraction irradiation. Int ] Radiat
Oncol Biol Phys 1977 © 2 © 475490

38) D’Angio GJ, Farber D, Maddok CL : Pofentiation of
X-ray effects by actionomycin-D. Radiology 1959 : 73 .
175-177

39) Zak M, Drobnik J : Effect of cis-dichiovodiamminepla-
tinum D) on the post-irradiation on lethalily in mice
after irvadiation with X-ray. Strehelentherapie 1971
141 112-115

40) Szumiel 1, Nias AHW : The effect of combined treat-
ment with a platinum complex and ionizing radiation
on chines hamster ovary cells in vitro. Br | Cancer
1976 © 33 . 450458

41) Richmond RC, Power FL : Radiation sensitization
of bacterial spoves by cis-dichlovodiammineplatinum
(ID). Radiat Res 1976 . 68 . 251-257

42) Yan R, Duran RE : The response of hypoxic cells in
SCL VII murine tumor fo treatment with cisplatin
and X-ray. Int ] Radiat Oncol Biol Phys 1991 > 20 :
271-274

43) Overgaad ], Kahn AR : Selective enhancement of ra-
diation response in a C3H mammary carcinoma by
cisplatinum. Cancer Treat Rep 1981 : 65 501-503

44) Twentyman PR, Kellman RF, Brown JM : The effects
of time between X-irvadiation and chemotherapy on
the growih of three solid mouse tumors III. Cis-diam-
minedichloroplatinum. Int | Radiat Oncol Biol Phys
1979 . 5 . 1365-1367

45) Phillips TL : Rationale for the selection of combined
treatment schedule using fractionated radiation and
chemotherapy. Int | Radiat Oncol Biol Phys 1979 © 5
1369-1372

46) Von der Maase H : Inferaction of vadiation and ad-
riamycin, bleomycin, mitomycin C or cis-dichlovodiam-
minplatinum (D) in intestinal cryp cells. Br | Cancer
1984 49 . 779-786

47) Von der Maase H . Effect of cancer chemotherapeutic
drugs in the vadiation-induced skin reaction in mouse
feet. Br ] Radiol 1984 . 57 . 697-707

48) Stewart FA, Bohlken S, Bartelink H : Renal damage
in mice after treatment with cis-platinum alone or
m combination with radiation. Int | Radiat Oncol
Biol Phys 1986 . 12 . 927-933

- 182 —



