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cisplatinFoi2} S A]o]l osmotic diuresisE -GEdtd H54S Holkmal wEg ¢
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o] AFE

aE, olEe 2 24 AAY S4olu, BUAs Hoks UEHE EAEE ux
olch. whebd, Cisplatin®l $54¢4 ARHEEE A=Az G238 dgizdeds

S £ GBS AUste A2 wip Yuiodr} sp3ch

Al S M L b

Cisplatin®] 4135/ wHo] MR tigh HXESHdolirel o] DNA cross linking
3} galo] 2ft Zloletd vie &2 FE2 Cisplatino] Aol &Ax|ojo} s} AAR
€ ¥ 4 sRoARE Udtche Hol AYsl 24E AX 23 0 B4 $%S
AEsict.

23 A2} NeutrophilZ} Cisplating Zro] incubationflell 2j8] dx} E7]4 294 nd
MR tiRt Hido] cisplatin B o uiol] ulsf 4Huf Eolxles A& HUY 4 3
=3

80 -
60
g
Foy
5
§ 40
o
%
)
20
g~ CisplatinsNeutrophil
——s~— Cisplatin alone
o 1 T ¥ v T

.

-4 -3 -2 -1 0
Cisplatin concentration{log mM)

Fig 1. Effect of neutrophil on cisplatin cytotoxicity to
cultured rabbit kidney proximal tubular cells.
EZY | cisplatin®] neutrophil x}hef 2j3l g}R-2 Eul® MEEA E4d iy
oxygen radical scavengerofl 2i&] Al viyt MERdol Asielw WAL
specific scarvenger B4l SOD, catalases] &3} 33| dAHo A UL BA
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9} FAAdS o 4 gt AlA superoxide anion 2 #EESlo] formazand ¥4 5}
NBTS] BUA T} cisplatin 242 %, At JEH o2 F7519rct

A AT HEFAo] Uetdz} SAjof 28R 4YFE LIEhiE MDA
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Table 1. Changes of phospholipid composition by cisplatin
and neutrophil cotreatment.

Addition SM PC PS+PI PE

Control 29 27 25 22

Cisplatin alone 78 24 26 22

Cisplatin+Neulrophils 27 1 25 9

Cisplatin+Neutrophils 28 25 27 21
+ BIT

Cisplatin+Neutrophils 20 20 24 21
+ Vit €

ol ZAME FyIRA, AlAeT wjdEE ciplatine] F3 LT FH
neutrophil & FE58te] xpF3}1aL o] zpFollq Hulsl A Atx ejr|zdEo] AlAde] 29

Mol 54& VeldS o 4 olsirh

ABEY 0d AZH AN

in vivool A cisplatine] AFEHE Lehhs &3-& 27 918l cisplating €3
galsle] Fois] Hokrh 3 A} cisplatin ol 3mgrkglld HE AAEAdo] Kl
71 AAste] 10mg/kgoll e AR AAFLS Ve AR smgrkgol dell e ThEY
rato] Abgsts] Alzstodch. welA ratol AlgshAl ghemA Fatt AREAS Uehd
Smg/kgd AAEAH HtgRoz Ha rhy Aol stk EY Body weighto] ¥
3= cisplating] FoEYE HYATF AP Y4 E vellct

Cisplatin of 2§t AAS4 AAZAE LA} v)9 SAsi 2dulely T}
YEEoll 2f3t F3pgo] 79 glen HAgFTH Hax It & 4 A& vit ¢ of i3]
A AAE BES Bkt
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Vitamon C2} Foj 8%g Welste] Foidld £ AR} Vitamin ¥ &FE FTMIASFH
AREL AN} Z7stELn, cisplatin} Vitamin C2) molar ratio 1:106M 7}
Z 3A cisplatin®] ASAES JAsledct. vitamin CE  cisplatin2} Vitamin C2]
molar ratio 1:100]4 cisplatin®] FAANE Belsle] Fojsle A3} FAFAU F
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Fig. 2. Effects of Vitamin C doses on BUN levels at 4 days
after cisplatin injection. Vitamin C was administered simulta-
neously with cisplatin (5 mg/kg). Control animals were given
injection of cisplatin alone. Data are given as meanst SE.

ojet ol W2 9 Vitamin C7t WL Z2 Vitamin C7} Al oz ejM WA
sl= Bo)7)ofl C}2 radical scavengero] H|3] 31.8-2k8] Vitamin C7} fFEria A4
7ty 4 dzich 3 AR ARAT Foq dolA st FoAd AL Vitamin C7}
ul2] target siteoll BXE ¥| cisplatino] BAAI|E free radical & HAPLEHN
AREY AAANE 7HA L Flolat Azt six[at FAFAL
FRo g FoflE oln] cisplatino] free radical& A34% ¥lof| target sited]] £3X
HEZ APy 2Rt By 22E 71 Zole Az}

Braziling cisplatin?} brazilin®] molar ratio 1:0.5¢4 7}& A cispiating]
ARELG dAstdon olnrl u&olu ALPoME W2 FEAARANE vEh)
odch. E3 BAAIIE Welstd FHYA BAE R dis AFAU TRt 2X
tH=  cisplatint FAFAHUSH 7R 53 ARRAY dHaAE vehidrh
CreatinineX| £ BUNX|2} wlsegt ZA3rg Uehidi Z54= {UA91x daleh ole
brazilino] BHA%} H]5:%} patternC® A E35lo] microsomal enzyme& RE37] wfiEol
548724 BAE RolA] ¢ Z2eE Rrl EZ FAIFAY FolA A FU4W A
& brazilin®] thxlz} miebd wre] wiMEIRR brazilino] target siteol] FEEF o]
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olal&t radical scavengerSo] cisplatin®] A1AEMS ZtaxFcl= A
cisplatin®] %4 el Bo| free radical 4& AlARICH shzict

IEE cisplatin A13M%A2] 2l¢l BAQl free radical & radical scavengerSo] &3
AR Az}, TV S4AA A0l metallothioneing - E58]4 metallothionein
of 2% ZA=AE Aotz ¢laf AMoA metallothioneing s £ Azl
metal lothionein®] -+ dolulx] ¢ialrl. ol free radical S radical scavenger&
ol A A7 sle cisplating] AREEE 74 Zojgt & 4 Zch.

Radical scavenger& cisplatinzt FAIFI3ts 22 cisplatin®] UM X gt A
EEY o4 A" 4 drks 338 sssiAl SH2E radical scavenger Fofof ma
Fetaztel Wstg AEsigc)

Radical scavenger&% cisplatin?} WREFANE uwl braziling =23 sHALt
Vitamin Coll slefA= RURIY ZHLe THHLA AR o33 FIPEULE Tl o
4 Eicts 225 2o BHAL} Vitamin CE cisplatin®] 3}QtE e ZbAa)71x] ¢
ABEINE Z2AZtHE RS o 4 AArh Brazilino] oJME cisplatin THEF
A4S i} Ny PIFAELSE Bdon 53] dHEUNE FoY clzFHEo wE
A Zhfo]l Ao UAZ FAGEAGYE F7) Brie AREY dHE2N} AL
vtehlA] 9l AL cisplatinzte] BilEAo] 2% *}“o“i Lepd Zlog wiciEcth BHA,
Vitamin C, brazilinZ} QJAHZTE Foit T2 UMETE Foidt Z2} Hxlo]§ Kol

(lo

120 o

90

41 £

BUN(my/dn)
>
3
2

Mecatiothionen (%)

-
>
n

0 -

Fig. 3. Effects of Vitamin C treatrment time on BUN levels
at 4 days after cisplatin administration to rats. Rats received . .
an intraperitoneal injection of cisplatin (5 mg/kg). Control ani-  Fig. 4. Effects of Vitamin C on induction of metallothionein

mals were given saline. Data are given as means+ S.E. {n=6), in cisplatin treated rats. Rats received intraperitoneal injection
A: Cisplatin alone, B: Pretreatment, C: Simultaneous treat- ©Of cisplatin (5 mg/kg) and Vitamin C. Control animals were
ment, D: Posttreatment, E: Control. given saline. Data are given as meanst S.E. (n=6)..

A: Control, B: Cisplatin atone, C: Cisplatin-+Vitamin C.
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Fig. 5. Effects of Vitamin C on antitumor activity of cisplatin
in 1CR mice inoculated with sarcoma 180 tumor cells (n=10).
Rats received intraperitoneal injection of cisplatin and Vitamin
C. Contro! animals were given injection of saline,

Table 1. Effects of Vitamin C treatment time on levels of creatinine, sGPT, sGOT in cisplatin treated rats*

Creatinine sGPT sGOT
(mg/d) (Karmen unit) (Karmen unit)
Control 0.09% 0.04 195+ 1.1 305+53
Cisplatin alone 2121030 141103 333148
Cisplatin + Vitamin C .
Pretreatment 0.20% 0.01 79£04 543124
Simultaneous treatment 057+ 0.00 122122 40+ 00
Posttreatment 1.03x0M 10.21 07 453+ 26

*Rats received intraperitoneal injection of cisplatin (5 mg/kg). Control animals were given saline. Data are given as meanst S.E.
{(n=6).

Table 1. Effects of Vitamin C on antitumor activity of cisplatin in ICR mice inoculated with sarcoma 180 tumor cells (n=10)

Survival® Incidence® MST T/C

(%) Tumors (%) (days) %)
Tumor alone 80 75 134+1 100
Cisplatin alone 30 ' 0 >163t 4 >122
Cisplatin+ Vitamin C 70 0 >29.1%5 >17
Vitamin C alone 80 75 1503 112

*Rats received intraperitoneal injection of cisplatin (5 mg/kg). Data are given as meanst S.E. (hn=10),
®Survival and incidence tumors were measured at day 9.

152



