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The Mechanism of Synergistic Interaction between Etoposide and Cytarabine
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The sequence dependency of the antitumor effect of etoposide and cytarabine (ara-C) was investigated against the
L1210 ascites tumor in BDF1 mice. Etoposide (7.5 mg/kg or 15 mg/kg) and ara-C (25 mg/kg or 500 mg/kg) were ad-
ministered intraperitoneally on days 1,4, and 7 after inoculation of L1210 cells with or without a time interval of 3 or 6
h. Simultaneous administration of etoposide and ara-C produced a 70% cure rate. At every dosage examined, pretreat-
ment with etoposide given 6 h before ara-C was the most effective antitumor schedule in L1210 leukemia. At 1 h after in-
jection of ara-C, 3 h and 6 h pretreatment with etoposide 15 mg/kg increased ara-C incorporation to more than 200% as
compared with that of ara-C given alone. Simultaneous administration of etoposide, however, decreased ara-C incorpo-
ration to 33% of that of ara-C alone. Deoxycytidine kinase (dCK) is a rate-limiting enzyme for the activation of ara-C.
We demonstrated that dCK activity was increased within 1 h after exposure to etoposide. Much more attention must be
paid to the timing of the administration of etoposide in combination chemotherapy with etoposide and ara-C.
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NI TEL. " Larl, InsomETE
NENHAFGITHL T, 2 RS O5E O
RS RZFM L 7220 0bDTHY, £/2, HEH
OHEMEICEAL T, MRTSH#wmERTODTH
- 7=. Etoposide & ara-C [33£12 DNA & RLHZEIZ
FOMIEEZAETSHOEINTNDY, EHiE
DIERENRR D720, Zhs OHEFOHHICBN
ThRHZEZRET ST & XD MFEM IR 2 i
TE2WEMENDH 5. FEHIE, WEAOHFHDOESR)
HEEMEBRITBNTRL, TOEFZEMIAL T,

Tt 51 0F F QR FI R U CEEGRMRILZ 5 2 5 72

ICARHFRICEF L.

AT TIE, ME/KR L1210 )% BDF1 ¥ 2 %
FIW T etoposide & ara-C O 5B R OB E A 75>
=)LV EVIERR EOREFRZEFIAL, XKiZ, M
H OO HIC X D 5k S N 5 HiEE R OIERET %
REAL, mBIT, BIMEIBEICHBIT S etoposide
O ara-C O HZER GO EEITDONTERS Z &
L9 5%,

2. Etoposide K 7 ara-C B 1% 585 & M A G
RAROHREG X 2 2 — L ETESHR & ORGRY

Etoposide & A F £l ® £ 4 ¥ f ¥ Podophyllum
peltatum DR 5 i U 7= podophyllotoxin @ -
BHRABARTH D, AFFITBNWTIE, BEFEELLT
1987 4 3 HICELENFF I S NHEAITH .50 &
DIEF#E1T topoisomerase II (topo 1) DFHEZ
U #0972 DNA Yl OFE R TH 2. 71
Topo 11 1% 2 Bk 3% T DNA O 5~ K 12 A K%
H24 U ATP AKEMEICHNT DNA E#EE L —if
£ DNA jHUIKiz# Z L, DNAGSHDU > F 27
BZEZEE, DNAMEEZEA K, Yksn/
DNA Z a9 25 2 EICXD, £D 3 RhiEic
75{t.% B /= 5 3. Etoposide IZ DNA J U topo II
ED=F M5 735 cleavable complex D<K D, —
WHEICUIE SNz DNASHOBEG ZHET S &
kD, VB RERET S &%71 5N TS,
—7, ara-C 1% 1959 4, Walwick 512X D &k S
NETAF TP VHEBMETHD, 1963 4,
RIS N, MOPUEHR & ORIZHERICH
M550 R 2 HEBR ™ B & W D TSR D EANT I W RN
R EN, BIEICk L THRIRNED 5 NBTE
IZESTWD. 19 X 5|7 ara-C |3 ara-CTP ~NDiE M
b & ara-U NOARIEHELD 2 D ORI TRH# N

%. 13 ara-CTP I3 DNA polymerase IZ5%f L T dCTP
(deoxycytidine triphosphate) & #Hi& T2 Z &2k
> C DNA &k ZHET 5. ¥ ara-CTP @ — &1
polymerase D{EHIZ &L O DNA FiZHAAEN, F
Dif R, DNABHMNALE LD, DNA HOEHE
NEEINS.19 ara-C O DNA N D FH A A A BN
ZNIFERMBERENELS, T 51T, ara-C D
DNA N DifflAIA & &8 & FUEG )R & ORITAHBI M
MEWHIN TS 720, DNA NDH AR A
ara-C OFUEBHERICIILATH S EEZEA5NTY
7‘;)‘ 16)

AWFFETIX, £, etoposide & ara-C & D H
IZDWNWT, WRFMZERG OB Z B F5 R THESL
5707, L1210tz HE L 7z BDF1 X7 21
etoposide & ara-C Z B¢ 5., [FK 5., KefalzE
BH5zETW, USSR Z i Uz, EXRG 8
etoposide 7.5 & T) 15 mg/kg, ara-C 25 J O 500 mg
/kg ERELRE. ZHUF, #HEERS T REGOHIE
BB & D587 etoposide BT 18 mg/kg,
ara-C B#| T 1200 mg/kg &9 5% Rivera 5 D512
HEOWEHDTH 5.V £, EHZ2HKEGLRWE
(a>ho—)L#) O ZOFEEEFEHFIZ 7.20
HT®ho/=. —HT, etoposide & 7.5 mg/kg N
15mg/kg DHETHEEG L B0V EFMEIZE
NZEN17.50 HE 19.80 HTH D EHE DM & 4
IZIEE S N7z, ara-C 25 mg/kg & Of 500 mg/kg $%
HEHTH, YUAOEFBMIZ, £hEn 13.55 H
&£20.05 HIZEEE N, WA EMEGI1CH
% RO (120 HUL EOAER) 3RO sz
Moz,

RIZ, FROEHAETHEROMHERZIT-
7z. 733 etoposide D 5-& ara-C & D H-RHIFREI,
ara-C 1Z%f L T etoposide %z 6 ¢, 3 BrfEai, [H
e 5 KON 3 R, 6 RffIte & L7z, T OREE, i
HENOPEHICEL D, HES D X T K OERDED
53, ETOMFIIMD TG AT 2 12— IKFRIN
D5 BEMKFW TH > & (Fig. 1). Etoposide &
ara-C O [FIF# 5 TlE, ara-C 25mg/kg O & =134
STBIEMNFED 5 N/RM > 7=, ara-C 500 mg/kg D
B A3, etoposide D HEICEEL TEWIBHZNE
MR 5N, etoposide & D Hf L T ara-C D%
HRZHBITEIETHEEMNRNE L 5 &9 % Rivera
50MEE U Y WEA OB G IR 2 2 3%
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Fig. 1. Effect of Timing of Administration of Etoposide in Relationship to ara-C on Cure Rate

Groups of 10 mice were inoculated intraperitoneally with 10° L1210 cells 24 h before treatment.

QO: ara-C 25 mg/kg, @: ara-C 500 mg/kg.

V7= LB TIX, etoposide DT 5 T ara-C D
HBEIZERRLS, SWRERNRD 5Nk, R,
ara-C 500 mg/kg, etoposide 15 mg/kg DA EH T

IZBT % etoposide 6 RifEZeiTH 5 TlE, 100% D&
WEisofz, —F, ara-C BT G5HTIL, ara-C
DEGENDPIENEE (25mg/kg) 1F, KHEZ
XS EHRBERNE LD, ara-C DFGENEL N
& (500 mg/kg) 1, FEMZDEEIMNEERZEKT
IRBHEMME SN BB, WTNOEREICH
WTHYT ZDOREOHERBELITRS NN 72,

3. FEtoposide B 3% 58 ¢ DNA $# U)K & 8
@

Etoposide 13 topo Il ®HZE %/ U 7= Ml # 1 7
DNA HUIM Z2FETHLEAENTNVWD D
T, 71U etoposide LT EIZB W TR b PLEER)
RONEED EVWSHEFMIADO—4 & LT, etopo-
side ¢ 5:1% D DNA $HDJREE & ara-C O E5FH &
DBRE R D HEND D, I T, Z O ZIHE
29 %7912, etoposide 15 mg/kg B 5. D
DNA SO UJWin 5 IEE IR S 2L Z2 M Uz,

Etoposide ® DNA #41 ﬁ'@‘é HEITIVAY T
apEEELBEOETHITL, TOREE%E Fig. 2
IR U7z, SEAIEQLEE T o L1210 fifZ TIX, DNA
BIZT7 S ar8ii—gHoY—7 L L THES
N5DITH LT, etoposide ¥ 5% 10 /3 TlL, —

-
~>

PR3 EBOT I a2 25 IO s NI
DNA SO YIB AR E TS T EMHE N ER D
o, BEHIKHETIE, 7927323 22012787KE5
WiIzE—2 &R0, FEHOREEHKITBEEIND Z
EMbhholk. BERIFHMZRHETSE, E—2
7727332 14lBHLE &% 6KHTIX
75072ar10DEE—2ET T a2 16 DE
E—r N 5N, 3‘31:”—7 DYEHALED S g
% &, DNAEORBIZIFFTERICHELZEES
ns. Zns @n’h%bi, Robert & & L 7=
etoposide D 7% &K T & % teniposide T D DNA §H
DYIEiN S BEICELDRBEFTHLE® Z0
X D12, etoposide % 51% 3—6 B IZ UM S N /=
DNA ${id £ S icEE#HEICH D, ZoBENIC
ara-C Z{Efl X ¥4, ara-C OzhEZ2EHHTH &
HE 2 AREtEN d 5.

4. Etoposide %5 (C L 2 MR ADOLEEN L 1) K
XJUVAFRT—ILRUOTAFLVRIXILAFE
T =L ADFE

PSS EITIE, MR E AN R AR D O & IERF R
MZBDNHD, TORENEERORGITE-T
MR OB T Oy 7G| &I I N5, ara-
C IR A I R R R 72 385450 T, S Moz U
THEBREZRT I ENASNTNS. 202 |
o T, ara-C ZZFHEOHHAEL L THWS
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Fig. 2. Sedimentation of DNA from L1210 Cells at 10 min, 1, 3 and 6 h after Administration of 15 mg/kg of Etoposide

BE, T ORGRNC B S ML o BRE 2 g
952 &E1F, ara-C DR ZEHEHTEIEHTZDIC
WENWAETH S, AETIE L1210 Mgz Bk 3 B
#%3i% L 7= BDF1 ¥ 7 X {Z etoposide 15 mg/kg % I
e 5L, iz 3, 6, 10 MRRi#ICEREL THE
fEMOER & X7 LATF RT—) QLS %@ L
7. MO DNA Z#E3a L 2%, SHifd oot
WEEZT7O—YA MA—F—2HNWTHEL, #Mig
Az L7z, GLHIOmMIE A N7 5 LD
5 ENDE—7 OmiE, G2M O MIe A N
TLDHE =7 MO — 7 I E D& NZ DR
D&% DNA 5 d 2l TH 5 S D5
& L 7=. Etoposide #%5-1% 3 B T3 S fie ik
ShO—=)LD45.6% M5 59.8% ML /=, %5
#% 6 £ TIX, mid SHI/M S late SHIN EHL S
W 613%IC#EL. £z, G2*M 1 H 30.5% &
Whmo s, 5% 10 KETIX, MitoFE
T G2TM IR D, S NI 31.3% 123 A L
7. 19)

RIZ, MOV RX Y7 LAF RS =V KOFFF
SURX T LFF KT —ILITXT S etoposide D 5
BIZOWT, MIENURX Y LAF REKOTAF
URX I LAF REGHEKE O N 57 1 —ik

WEODHETSHIETHRI LA, BEMBEANO
cytidine triphosphate ( CTP ) & % & uridine
triphosphate (UTP) JR/Z13, etoposide $¢5-4& 1 K
MTIRa> bo—)b&iFEAEBRITRN S 72,
BH5#% 3EEMTIRa Y ho—=)lictkL T st
12 1.4 528 L 7=. Adenosine triphosphate
(ATP) 1%, BH% 1 FFRIT 1.5 f5I28mL, 6
T 2 &ML 72. Guanosine triphosphate
(GTP) 13, #5#NMORKBEIITHEmMLE. —
7, etoposide #¢ 5% D EZEAALN O T+ F > U R
XTLVFFRT=IE, URXILFFRT =)L &
AR O fEi & IITHM L 7z, dCTP 13, #5
BI1KETa> bo—)LITE U T 1.5 FicHEmL,
6 FFMI T 257> 7. dATP 1358 1 FEfET 2
fEICHmL, =5ic, 6 RMTIE 3 fiFIT¥mL 7.
dTTP & dGTP 1%, 5% 1 KR TH X 2.2 &
1.8 fFITHEML, ZDIREEDY 6 Iffd] £ Thil /z.
ARIE TR L 7z etoposide ol fial J& i~ oD 2 %
H % &, etoposide #% 5% 3 RefiI T3, S HiAHY 59.8
%, 6FFEITIE mid S/ 5 late SN EH L 61.3%
WL, ZOHSE, etoposide £ 512 & D [# 5
)72 DNAH QY NE I 5722 & T, @HED
DNA SO, EEE WS HA ZIVINEEL, Z
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D= SHoEmKHNE<SZD, HRELTS
HMEEROEEGIEML 22 EE2RTHDTHD.
512, etoposide 2 5.-4% 10 B[ TIZ S HinsEA L,
G2™M iU 7278, ZHud ke b U 2 ZEERME
HIE THRET S N85G8 ERROETH S, 5
12 Z ORI DNA &RkIZME T L TH D, etoposide
BETHRSIN 22XV VA F KT =)L ERIZ
DNA G HIH/R EICK BT AFURX T LA TF
ROFHBENRKTH 2 EE X 5405, Etopo-
side ¢ 5:1% 3—6 KffH I S WO Ml NS % 23,
ZDOHIFIT ara-C 259 % &, ara-C @ S Hkp5E
MTHhSRMEZREARRICEIEHT Z &N fREE 7
0, WMEAFRICBNTHEEDIRENEESHLROD
SRR & TR o 2.

5. Etoposide %5 (Z & % ara-C & X & 2R
EREADEEB 2

Etoposide {3 [F R ICALIE L 7= ara-C @ P388 il fig
A influx ZHHI L 7228, ZOERFAHNTH
D, THONIMREINDEZHDTHo. £/,
ara-C @ influx 13 & E O etoposide T5E 2 I
IND T L3, etoposide 12T D IR MR
BOBFEENHS M ER>/-. 51T, etoposide 1
ara-C OMRINZR DINHIL 7273, ICs i T 9
&, influx MIfilE Db, FE2NTEVWEBEZEL
. ZOZ, YU A BIMmE L1210 #ifd 213 U
WETBHIFE LD H MBI TAH SN,
F /=, etoposide |3 ara-C @ efflux HHIHIL 7=, Z
N, PiEEEED ara-C O efflux 2HIHIT2 2 &%
WTUDTHLSNILEZHDTH DA, etoposide A3
ara-C D eflux Z2J > bO—)L LHIMNEE EZ &
W3 &l ara-C DHUBENRZ&ED D 5 A THFI
BHEETHZEEDONS.

I 512, etoposide & ara-C @ [A]f#%¢ 5 Tl ara-
C influx 23#: 79 % etoposide 12 &k > THI#HIE N 5
MY, etoposide e 7% 5 Tid, ara-C % 5K iC
etoposide DIEFBE N EBM/R I VT T > AT K
DIETFLTWS /28,2 ara-C @ influx I HIH S 41
9, ara-C ORI EN RIS FEHEINDHOD
LHEREINS.

6. Etoposide D554 3> /7I1C&k D ara-C D
DNA NDFHHAHRBDEEAL

Etoposide ¢ 5.1% 3—6 R I EAIC U &
7= DNA SHAMEMICR D, Z ORI S Wi A1

BIZHE N9 % /=%, etoposide ZE{Ti¢ 5T S Hik: fi
) TdH % ara-C DA RB KL O ERIT5IEHS
NTWBEEEENEH S M ETRo 7=, I 51T, etopo-
side |3 ara-C @ influx Z#I#19 5728, MEFIHH
fe it U CHAF 9 % [FIs 4% 5 TIPS 0 R O 5k
MASNT, ara-C 5 KIZIZBEIC etoposide D 3
Kl 23R L TW 5 etoposide /T 51T LD &
WS RO TE 5. 25 Ol Rl 2 FER
M/nERZ2SH > THEICT 2121, etoposide D4
#4578, ara-C O DNA NODFLAA A Z BN S &
TVDMNENITDNTHREF ZMA D BEND 5.

9, L1210 fifid {8 BDF1 ¥ X2 x4 %
etoposide & ara-C O 5 A7 2 2 —)L 73 L1210 #
flel D v VA PR Sy & RN TETEE 0 NV A E N D
[*H] ara-C BICED KD ITHET I M L7z
Etoposide & [*H] ara-C [FIF#$¢ 5 Tld, B vliEME
B 53 o OV AN PR I 3 I LD A 4 % SRS PR A3 3
IZ ara-C HMUE G L TR L, REDIAHED
41% 2 U=, —J5, etoposide 3 R[] SefT# 5
T OREATENEBE 73 1T AFET 2 BN TETEIX 110% O3
AR SR, B el R 5> O BUETEES ara-C B
M5 waw WAL, BEDIABEDEM
T 25%iI2&EE o7 (Fig.3). ZO#RIT,
etop051de Fefr ¥ 5% ara-C @ DNA N D A A A&
BEELEMIELZEE2RL TN,

K12, etoposide x X ara-C D 5. 247 ¥ 2 — )l
12X % DNA AN [3H] ara-C flAHAAHBENDZE
MRS L/7=E T A, etoposide & ara-C D[R] H#: 5
1 Fpff#2 Tld, ara-C B 512k LT, [PH] ara-
C @ DNA NO#lAAARIIWD LIz, 51T, [
Hif 5 O EAITIE, DNA NOHMAABRNT T h—
IZHET 2 DITET SN ara-C B 5. X0 %
MIEDEWN, Z0OZ &3, etoposide Y ara-C @ in-
flux ZHHIT B E WD in vitro TS N/-BH L)
invivo CHEBREICAECTWSHEEEZREBT D H
DEEZBNSD. —J, etoposide 3 KifEl &iT#% 5
HTo ara-C D AIAA RIS, ara-C B GITEL
LR 2 fEoEmrEw sk (Fig. ). Ins
D #sH1%, ara-C © DNA ND AR ABRAD
etoposide DFEEIIM D TH G A7 P 2 —)VITKTEF
MNTHHILZEZHRTZDHDTH 5.

I 517, ara-C ¥ 5% 1 K ToO [BH] ara-C ©
DNA NDHH A IAABITK T 5 ara-C & etoposide
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Fig. 3. Effect of Etoposide on ara-C Metabolism
On day 3 after tumor inoculation, 15 mg/kg of etoposide was injected
intraperitoneally either simultaneously or 3 hr before treatment with ara-C.
All values show the means +SD. ara-C in acid-soluble fraction,

lone, ¥p<{0.01, compared with ara-C alone.

D ERAE K O etoposide DI EEDEEIZDNT
&t U 7=. Etoposide 1 R[] #4745 Tld ara-C @
DNA NODO# A B EIZ, ara-C P EH & DI
ZEFII 2D, etoposide 3 kN 6 KL fTR 5T
A A BB 2 2128 L 7=. Etoposide 3 [
METHEG T, &58% 1, 5 KU 15mg/kg &4
{bE®7=& 23, etoposide 1 mg/kg 12k > T DNA
~A® [3H] ara-C OfLAIA B mIL, ara-C HME 5
W LHI 80% ML, etoposide 5 f U8 15mg/kg
THIFTE CHAABDNH S N7z,

ara-C HLA# 5 Tid, REBNAIILERIZIC K0 MmN
WKCHROAENY 2 B{EZE%T T ara-CTP &7 0
DNA IZfi#3A £ 5. Etoposide & ara-C Hf I
BT etoposide DR EGATr Va2 —)V2EADE,
ara-C D fL#% ara-C O DNA N DR AIA A BITE

kMR 5 /=. £, etoposide & ara-C 7 [][FfiC
BE5 L5813, ara-C ORBEY 253 8 niart
B 73 % TN DNA N DHH AA B Z 71 S AT 1 4
IZ ara-C HA G X DAL, RDABEEDEKT
HRBI N NS, FERHICULE U 7z etoposide
/N ara-C @ influx 2l L7z 2 &, FEL TV
bDEEZBNTZ. —F, etoposide F1T# 5 3
REEIClE, ara-C BB 5T HL U CRE nls M 8 013
WA UTehs, BATETEE 73 13 110% OB INAEED
5Nz, 2O &IE, ara-CTP O DNA ANDFAA
BDNBPBENZ EZ2RLTHD, §TIIRLE
etoposide $% 5-#% 3—6 F5[]1Z DNA SHO S @RI
HBHT LS, SHIMEMNERICHEMT L2
OB TEETDE, ORI ara-C O F|Z 151
ThdEZEZALNT-. 51T, etoposide LT 5
12 & % ara-C @ DNA N D &IA A1, etoposide
OHGEICH TV FEEZITTITHINT 5 2 &K
SnhERo Tz,

7. Etoposide %5 (C & % ara-C KH O EERER
T& % Deoxycytidine Kinase ~ 0D 228827

Deoxycytidine kinase (dCK) 13E U 2 ¥ > &k
ROYVNAR=IREEHEN, TAHFIFI DT
DFEERZY CBIETE2HETDH 5.8 ara-C
&, ViR RERET S ET, UCBbINT
ara-CTP IZ272 57/ U 7. 39 ara-C @Y >
iz BN TIid ara-C 7 5 ara-CMP A~ U > g1k
DV TH 0,30 dCKIZ Z DR 2 HE S BHET
5. dCK iH DKL T A% ara-C fittE{b D 1 D D HE
HELTHISNTHD,? ara-C OHiEE N E D FH
BT dCK IZ K2 Y UBILICKRE<SKEFEL TNDH E
EZZ2H5NTWVWS, KRIETIE, etoposide FefT 512
BT 5 DNA AND ara-C DA IAATLIEEL, etopo-
side 78 dCK{E 2 ZBL SR ECZDONE
MIZDOWNWTHE L. L1210 #ifid & etoposide 1—
100 uM 7#7E R T 1 K5fajfsaE L, MEMIALR T dCK %
PHEMET S EiIck> T, L1210 Mo dCK iF
12 KIE 9 etoposide DEZ L/~ (Fig. 5).
Etoposide DEE Tk HE L T ACK iEM%1: FH L,
100 uM OULIRIZ £ > T > hO—)L D 216% 17
L7z

KIZ, etoposide 1 X1 10 uM D ELE K T® dCK
EEORFFN A B 2 it Uz (Fig. 6). AL 20
FIZBNWT, dCK M1 etoposide 1 uM TIZULE
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Fig. 4. Effect of Pretreatment of Etoposide on ara-C Incorporation into DNA

On day 3 after intraperitoneal inoculation of 1X 106 L1210 cells, 1 4 Ci of [*H] ara-C and 15 mg/kg of etoposide was injected intraperitoneally. Incorporation
of ara-C was quantified by determining the radioactivity from [3H] ara-C incorporated into acid-insoluble fraction of 1X107 cells.

All values show the means +=SD. * p<{0.05, compared with ara-C alone, 3*p<{0.01, compared with ara-C alone.
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3 10 50 100 uM Fig. 6. Effect of Continuous Incubation of Etoposide on dCK
Activity in L1210 Cells
Fig. 5. Effect of Etoposide on dCK Activity in L1210 Cells L1210 cells were incubated with etoposide for 20, 60 or 180 min. All
L1210 cells were incubated with etoposide for 1 hr. All values show the values show the means +=SD. * p<{0.01 as compared with control treated

means +SD. * p<0.01 as compared with control treated group. group.
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etoposide + ara-C  etoposide — ara-C

ara C araC

ara-CMP ara-CMP
ara-CDP ara-CDP
ara-CTP ara-CTP

! !

\  DNA (ara-C) / DNA (ara-C)

ara C

| etoposide —-—¥ inﬂux* }
ara-C ara-C / ara-C \

etoposide ara-CDP

ara—CT P

\
\ DNA (ara- /

Fig. 7. The Timing of the Administration of Etoposide in the Combination Chemotherapy of Etoposide and ara-C

ﬁﬁ@%@&bi&hf%b%f&ﬁ\ﬁ 7273, 10 uM Tl
125%12 EH U=, 1 KR TlX etoposide 1 uM K
L 10uM OWNTNTH dCK IEHEDN R ERTFIIC B
AU, ZOEFLAEETZDRESED 3IRFMETH
feL7z.

AETOMFITI X > T, dCK i1 etoposide 4L
B 205 TRIC, ERIDIENHSNERES
e, £z, ZOHMRIBZBEKFNTHD, 1um @
etoposide TH dCK {GMED EANED 6N/Z. 5
12, dCKIEHED ERIZ 20 TR SN TS
BRLEBIRMETHRHRLE Zhool s
etoposide % 5% @ dCK i D EHIX, etoposide
FefTH 51T X % ara-C ® DNA N DFAA A BN D
FRERD1DTHZEEZAEND., ZOXDITH
I I35 58 703 At D U 55 2K D AL B 59 % BE R TG 1R 1T
HEERITHIIENZIELLMENTVNDEDITT
AW, BT, ARIETB S MIZ L 7z etoposide 73
ara-C {UH O HEEEFR TH 5 dCK OiEEE LH =
#5Z &I2& > T ara-C O DNA NDHLAIAH % {2
L2 EWDFERIT, PUEREEAHIC K 220 R
O PR 5 ETHERFAIRTHSEEAS
ns.

8. #R¥E

AR T, U XHIMFE L1210 #ifdz2 B0 -
F, 2T B etoposide & ara-C f K O FifiE

ENRERG AT Y =)L EDOREFREHSMNITL
T DIERERFF O ZR A, ITOK D IRiER 215
7z,

1) Etoposide & ara-C ff H R @ 52 13,
WO TREGRAT P 2 —I)VITIKFEHTHD, Bl 7z
BELMEO P TIX, etoposide 6 BifHE1TH 5 Dk
ERNROES, EHNRBEIRNG SN

2) Etoposide $2¢5-1% 3—6 [ffi]id DNA $HDE1E
WETHO, SHIMEOERIC ERFL .

3) Etoposide IZ[FIFFICHULER U 7= ara-C OFHIE N
A influx ZHHI L7203, £ ORI EIIPEHEIT K D i
bR rz.

4) Etoposide fC{T7H 5% D ara-C O DNA D
HAAB R, ara-C HARG X D EZPITHEINL /.

6) Etoposide #% 5-#%, ara-C {U#f Ot E%E T
&% dCK DOREFIGHENRER A LR Uz

A0 L ORI T, WKL HAE
DETEREDIRENRZRTNMTELT, 83k
THERIN, BRICHINS ZENTEEINTY
5. Linl, BEAEDEBILARIEDOSRS, 1R
IR L, &5%7&@@7‘:9@03%1‘%75“&}%
L, BEORBOLOICRGEEZ T2 & 1075
RPFENTWRY, AFETERWHLZH& G A7
Ta—IliZBNnT, BENe<seoNLEhoI L
AT RERTH 5.



No. 7

479

AFFTHE MBS RN OB ONZERE
H LT, WEAIPHRFOERET % ara-C BAIRS,
etoposide & ara-C [A|Rp$¢ 5., etoposide fofT7# 5%
ara-C 50 3 DO EIRIIONTEED D ELTF
DEDHIT/eb (Fig. 7).

9, HFHRG5TIE, ara-CIIREBIAYIEREIC X
DHRANICE DA EN T ara-CTP & 78 D —HEA
DNA [T AR EN THEER R ZRET 5. R
T, etoposide Z[AFFICH 592 KL, KT
HE<AH5N 5. Etoposide MMM N SIEM L T
ara-C @ influx 219 27/~ , HEKNO ara-C &
\3{K K9 %. Etoposide D# 512k 0 FIHT 2 #%)
12, ara-CEEICHL T AR EEZAEL TY
59, FEIRE 5 T3 ara-C 2V influx S NN END
WREMTIZREMWEL, ERICK 280 REEIC KIS
WwWeEEZ6N5. ZOMRIL, ara-C ENDIRNE
HIZLVEIHRTH 5. Etoposide LT 5 D&
&, T DEFA ara-C 5 F TOHRITHINLAN T
ara-C NENITHEH TE 2 L5 RENEEN 5.
DED, YMiEh/z DNA SIIEEREICHD, S
HRfE 2 B ER L, 512, ara-CR#EO#
HERTH D ACKIEFEN LA L TWD, £k,
etoposide 12 & % ara-C influx O HINEEINT
W59, ara-Cl3AHICHIENICERDAENS.
DT EMS, ara-C NPHIBERENRZHRET 5720
WS SR> THD, WEAGFHICHB W THUEE
RNHEET 5D EEZ SN BIKTIE, 24
PEAA - IVERR G E WS B HNREL, A
IRMNE S NIRWGS, ZHIENREG I N5 DN
— R TH %.

AIFFEIZBNWT, etoposide & ara-C [6]| i 5. T
X, PERZVED ara-C OEHRITIKTFET D E NS 8
HNSADE, BKICBWTZORBERL, T
ISR R U NEDIR N, F ITEZEZE R T%
BaR{To /R, BIWRRENR e AL L. &K
R TR SN, BROEHRIC—ZE2bl=5
L, HIMFICHT DEEICRZN B E 5272
DTHBEZEZTND., TN DOHFERRIT,
etoposide T 5070 ha—)lb & LT, HIK
DEFTEMIN TS,

HEE AVIRICKEL, RGEREE, HEEEe
0 E U ZHERZFEAIR/NER 78 BRI 8%

(B sEERERAWEER) ICRBMOEZEL X
ER

AFFEZITDOITHZD, #IGH GRS EEE S,
S0 XL ZERFEAA/NERFEHRE RA
RERHEL G RARZ U= ZEkR) ICHRHIE
LET. £, AMRZITOWR DML DERICES
X CTHRIGEREEZIH 0 X U i REESE AR AR A
BEIR, WU RFAEAI) B —BUR, Wi R 75
FHEEEAE AR, ZHE R WA
SRR BRI BB L 7.

SHIT, KX DERICH LElHh2HE XL
TEPNGE S o= e L il TN S i at a2
HEBEROBEEOHER, KAROERZEGA
TFREWEL 2D H itk 2 PRBRIpBE O 5 FI R EL
LY.
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