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ABSTRACT: Cytotoxic effects of cytosine arabinoside and vin-
blastine on cultured fibroblasts were determined by colorimetric
assays of neutral red (NR) and tetrazolium MTT, and by mutage-
nicity tests < micronuclei test, cytogenetic study and sister chro-
matid exchange (SCE) > . Cytosine arabinoside and vinblastine
were highly toxic by showing that concentrations of NR-50 and
MTT-50 of two drugs were lower than 100 M. At mid-point
cytotoxicity value of two drugs, frequencies of micronuclei and
SCEs were very high and chromosome showed structural abnor-
malities. The sizes of micronuclei formed by vinblastine were larger
than those induced by cytosine arabinoside.

These results suggest that cytosine arabinoside and vinblastine
have highly mutagenic and severe cytotoxic effects on the cul-
tured mouse fibroblasts.

Keywords: Mutagenicity test, Cytokinesis-blocked cell, Neutral
red, MTT, Micronuclei.
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A g8l7] Sa NEE et 52 M E Bat opel AN E| 7)A] AFgahe] 2hE abgg olo |
e AL A deixl Apaloje), Aol b Eo] digl 242 F2 DNA, RNA ¥ i dgiads of
AstAY, AEF71E Agezs vepdoh o]5 <¢AlF cytosine arabinosidet= DNA polymerase
48 A 3l5le] DNA 43S A8 A4 A o} A& ob71 A 71=1 S-phaseol| A 713 H| 2543 o] 7}3}A|
Uehts oAl 2 W3y 2 5o wol 0|45 3 9/vH(Bhuyan 5, 1971 ; Maier®} Schmid, 1976 ; Rainaldi
%, 1984 ; Moore®} Randall, 1987). 728]3 vinblastine< mitotic spindle®] %23t microtubular pro-
teindl tubulin® Agsle] Al EED9 F7]ol microtubule?] 34-& Alsk= A2 2 lymphoma?]
285 o]4= 3 9k Lanthan %, 1985 ; Hashizume %, 1988 ; Russo®} Paccierotti, 1988).

2ol o]= &) Azulck 7o) gl wel in vitrodll A B2 A7) Pt A Qled, 3] AF
AR-EAZ Fgdo] GAdsta Fale] #ustng A 254 A7l wol o]&5 3 k(A 5, 1985+ A
5, 1987 5 Russo®} Pacchierotti, 1988). °121&t M| ZufeF 71H& o] 43 SAUFAA HE5AHE 7
A3l W 2 2 colorimetric assay S ©14-8F neutral red{NR) £} 3-(4,5-dimethylthiazol-2-y1)-2,5-diphe-
nyl tetrazolium bromide{MTT) #4¥o] /s AXFY AEE vlw Hrishked Bol o]4HE
st

NR #-44-& A 24 o fal 4 £ NRE 353 FREE SAshs A2 L4
HE EX4S F9E 5 2 HoltH(Nemes 5, 1979 5 Borenfreund®} Puerner, 1984 ; Babich®} Boren-
freund, 1987 ; Borenfreund$} Babichi, 1987 ; Borenfreund %, 1988).

MTT 4% =2k )4 MTT tetrazolium salt”} AFE A2} succinic dehydrogenaseol] ]3]
= o] et o] B84 MTT formazan< A4 3h=dl o] MTT formazans £vi2 483l £33 &
Z2Ash= o2 A« e HA4S 9 3ks whgoltH(Mosmann, 1983 5 Denizot 9t Lang, 1986 5
Gerlier®?} Thomasset, 1986 ; Carmichael 5, 1987a, 1987b). NR¥} MTT #A14-& T ol vls) A7
F3AT7} 90% 5 Hehll= F 58 NR-90, MTT-90 18] 3 50%% Yehfi+ 5 %8 NR-50, MTT-50.2.2
ste] dj 2w A Frlsked wol o] &-sw ¥AHAY in vitrocl A SHEAY FEAHAE Fag
g olck

Td Fule] GAA ] 92 &4 Z &4 macrolesion) # A& =4H(microlesion) & YE T
A3 o] & £AS A=Y mutagenicity test”} @eo] o]8-xlch

o) 2} 72 mutagenesity test % micronuclei tests= &}l cytochalasin BE ©] 43} cytokinesis-block
method”} /Ni=le] PP} 2hadsls HstA QAA SAAESE A 5 YA HAH Fe-
nech®} Morley, 1985 5 Erexon 5, 1987 5 Migliore 5, 1987 ; Wakata®} Sasaki, 1987).

upebr] £ 7= 3tAIQ] cytosine arabinoside®} vinblastine s A F A f+2A Fof 24417 =FA]7]
F NR#% MTT #AMHe 2 AL54E AR o] #Al¢ NR-90FH MTT-90 ¥ 22 %28 ini-
tial-point cytotoxicity value(ICV) & 3913 NR-50, MTT-509] 5% % ¥ 5= mid-point cytotoxicity
value[lMCV]Z 3} mutagenicity® Z3437] 1% micronuclei test, A2 Fx4 o4t B Ajv)
QARLA w3 2AREFA

ANz W ghy
M3 et

B Q7o AR A Es A vl A Fel 3 B{-2AZ2A 30-4041H12) A E5 Z 2wl okE- flask(25
cm?, NUNC) el stock culturedtod AH8313}, #iaFo)-2 Eagle’s minimum essential medium(MEM,
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Gibco)oll 15% fetal bovine serum(FBS, Gibco), Penicillin G(25 unit/m/)), Streptomycin(25 4g/ml)
% Fungizon(0.25 4g/ml) & Fo1 A &3kl Al el of2 37C 2 23 H 5% CO, ¥27](Forma Scienti-
fic Co.) ol Al A8 atsd.om] vl kel & 3oduie} watsigich £ A 8E 213te] stock culturedt flask >} M EE
0.125% trypsin2-2 Aeldle] MEE F-FA1H 02% trypan blueZ AT F FAAZZ AEZSFE
A skod ok NRA MTT #4315 #18he] A7 16 mm<] 24 well plate(Bellco) ol 5X 10* cells/well®] =2
AE BHFAS 1 mH 53] uleksldth. Micronuclei test9} GUA T2 0|4 W zlefl of W4
U TS A7) 18k 25 em? flaskell 5X 107 cells/flaske] HEZ AE H-FH8 4 m/¥ B35t
i oF3ted ok

o|ba} 7o} M E Hfrl-& 53 24217 Fol| wif A& detAl7} 2 wiofd 02 wHshe] 244]7F
ok wokdt F o AAS "Iystgon] AArE EEER] o2 vkl xFo s sfo] wiw
=

Apshedk.

N

e w2l

B Aol A3} cytosine arabinoside(1-£-D-arabinofuranosylcytosine, Sigma)®} vinblastine
(Vincaleukoblastine sulfate, Sigma) -2 dimethylsulfoxide(DMSO, Sigma)°ll ¢ Hank’s balanced salt
solution(HBSS, Gibco) 2.2 3]4]3}e] stock solution-2-2 A}-4-3} e}, Stock solution 2 cytosine arabi-
nosidex= 100 #g/ml, vinblastine 10 #g/m/7} HA uHEe] W5 ¥A3}o] o v A&}l NR-90, MTT-
90, NR-50, MTT-50¢] $=7} H&=F FHsle] A}-8-3l5ich

H|* 241 (Colorimetric Assay)

1) Neutral Red(NR) A

NRe Azke AF AHFZAHEE 24 well platecll ZH2 5X10° cells/wellE F-7-3to] 24417F wfj kgt
¥ cytosine arabinoside®} vinblastine®| oj#] FE= & Z3gl wlofd o g watsle] 244]7F Fot wlokt
5 ofdg il a5 Aol AR 50 xg/mie] NRe] 23 vkl Yo 3217k Fob &-&7]e
wofaladcth 1 & whaked-& W] phosphate buffered saline(PBS) 2 A ¥ 3}o] 4% formaldehyde-1%
CaCl, £ o2 A & 1% glacial acetic acid-50% ethanol@ 15% Eot A-2olr] FE3}e] 2
3} 3% A (Beckman) Z 540 nmol M F3EE &3], o) 277} v) 23193 HBorenfreund <} Puerner, 1984).

2) MTT A=

MTT #%2& Mosmann® ¥ (1983)el ulsich AFEAEE otz I okl 24417
EE2AA F AN B3 AR 5004g/ml MTTE £33 vkl o2 wakgl ¥ 347k - viokalsdc)
MTTE Z3 wiofde 1% FBST E31Z phenol red”t ¢l vhokeld-g o] &-slgict wiokstn ¥
wjoF-g- vi2] 1 formazan MTTE 433}7] 18l DMSOS 2o 587 Aol A7 3 £33} FuAS
503 nmell 4 FHEE FAst dzga wlassch

3) w=44

NR# MTT Aol iz} wjwsle] 90%] &F3A5-2 Yehlle F=& NR-903% MTT-902.2
Ak 50%9 FFATE deie 58 NR-50, MTT-502.2 A3t}

NR-90%} MMTT-90¢ 5% Foll4 W& F=& initial-point cytotoxicity value((ICV)E, NR-507%
MTT-509] ¥% FollX Y2 FE5 mid-poit cytotoxicity value{MCV) & 38le] o] 5 p5olla 4

E5RE Z2Alsigin
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0|24 Z{44(Mutagenicity Test)

1) &A= 7348 (Micronuclei test)

Micronuclei testx= Fenech<} Morley(1985) 2] cytokinesis-block method & ¥ 3 d}e] AL8-3}dc} WA
cytokinesis-blocked(CB) cell& 7] #95tod A-8-H cytochalasin B(Sigma) &} FX& AA 17| $)8}o]
AGRAEE 25 cm2oll 5X10° cells/flaskol] Fo] 24A17F wlekgt & cytochalasin B2 1 2g/miellA 10
png/mi7HA A7 FEE 24417 2E2A1H 1A & oJAAEE AN FRE AEEle] o] &3t
Micronuclei test= AlZ-E 24A17F 3 5 ICVS MCV 22 &<dAl7 73wkl 24417
vjekslz HBSSE 33 A A3 o}& UAF =9 cytochalasin B7F L35 wlokedel 24417} wiekalaich.
wlefo] Ext F 0.125% trypsino. 2 AEE B-{A1A kg AN 0.72% NaClZ 1087 A3 &
methanol/glacial acetic acid(3: 1) Carnoy XA Y22 AT} Hr|7 &ulol= 9o Hojruz
717 % ¥ 2% Giemsa® F43to] 400u] A|oell A 10007H¢] CB cell& &3t micronuclei®] T+&
A sl el 1|3 o] A £ micronucleiT?] FHHEE WEEE sHisle] 241814 2% micronuc-
lei®l =715 main nucleus?} Bl23t7] 98 100709 micronucleis 10008l 4] Apzl&Hedsle] 27 2]
Al wE-g At

2) A 23 ol ZAL

A ZE 24 A7k vl oFgl ¥ oAl 7} £ v ofol 0 2 wakaled 2447k vl oFgt T A HEE ulEo]
4% Giemsa® FYsL A S F24 o)-& FAsITh

3) A FAMEA L3z}

AEE wfokdo] 24417k 5-2F vl k3t ¥ <A 10 vg/mi®]  5-bromodeoxyuridine(BrDU,  Si-
gma)eo] X3 ekl A 2447k wiekgt oby Az (i BrDURHE 7R vt o2 wakgt
. 4A)7F wioksle] G4 ERS e GAA RE-S 0.5 #g/ml2) Hoechst 33258(Sigma) & 15
 Fol HbS-A1A AR A4S 3082 ZARE & 60T, 2XSSC &l 1587 Xeldt oS 4% Giemsa®
dAste] 50702 7] ANAE 2ol AMAG A JYEA wEe) NEE FAEh

4
H[44- 24 (Colorimetric Assay)

1) Cytosine arabinoside2] NR3} MTT A&

Cytosine arabinoside”} o8] F=2 E3HE wifdor AHE HFGRALE 2427 vifdt & &
FEE ZA3] dadd vlastsdch

NR Aze] 739 025 uMlH 90%, 1.64 uMlA 50%5 Htebyom, MTT A2 244 0334 M
N4 90%, 2.06 #MelAM 50%5 vrehlo] ZH7he] 2h-& NR-90, NR-507 MTT-90, MTT-50.22 4 3}9 0.7
NR-903 MTT-90 5 2 ¥XE F 025 #uME ICVE 81912 NR-503% MTT-50 5% 5§ #& 55 &
1.64 uMS& MCVE 39t (Table 1).

2) Vinblastine®] NR¥} MTT A=

Vinblastineo] oJ8] FX2 Zgtgl wiofAoll A A 25 24417 w3 F FR=E SH3 2T
vl AR A3 NR A2 0.009 « Mo A 90%, 0.06 #MolA 50%E el ow MTT A 32 0.006
uMell A 90%, 0.03 uMoiA] 509% 8 vFebd o] Zh2he] 2h-2- NR-90, NR-50 MTT-90, MTT-50.2. 2 A 3}
NR-90% MTT-90 5 ¥ F% 3 0006 «M& ICVE s1g2® NR-50%4 MTT-50 5 %2 F% &
003 uME& MCVE 3t tH(Table 1).
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Table 1. Cytotoxicities of cytosine arabinoside and vinblastine as determined
by the neutral red and tetrazolium MTT assay

NR assay MIT assay
Drug
NRg NR;, MTT,, MTT;,
Cytosine arabinoside 0.25 1.64 0.33 2.06
Vinblastine 0.009 0.06 0.006 0.03

Concentration (uM) required to reduce absorbance by 10% (NRgy, and MTTg,)
and by 50% (NR;, and MTT,,).

Table 2. Frequency of micronuclei in mouse fibroblasts treated with cytosine
arabinoside or vinblastine

No. of micronuclei/ 1000
Drug Dose (uM) binucleated cells

Count Mean + SD

4

Control 0 4 3.36 +0.57
3
34

0.25 43 35.33+7.09
Cytosine 29
arabinoside 138

1.63 127 151.33+33.08

180

0.006 11 11.67+3.06
15
99
0.03 158 129.67 +29.57
132

Vinblastine

0|24 M (Mutagenicity Test)

1) Micronuclei test

Micronuclei teste CB cells2 7] $18}o] cytochalsin BE Helsld=tl 2 ug/milA 714 &
CB celldl O)AALE AL F UK} |5 AX F AxAo] & BEY 1000712 olHANEE F2sle
micronuclei 5 AHA 3ttt 279 739 1000742] Al #3 micronuclei®} 5% 3.36+ 0.57¢) 1 cyto-
sine arabinoside® A& ¥ A5 0.25 uMollA 3533+ 7099129 1.64 #Mel A= 151.33+ 33.08E »H-¢-
=& Wxg ehll 2 2lsicH Table 2).

Vinblastine®) 7% 0.006 #«MelA & 1167+ 3058 003 uMA M= 12967+ 29572 ¥ HEES
el cH Table 2). =& ol #A £ micronuclei®] 9~ cytosine arabinoside®] 1.64 ¥M  FEeiA]
a7l 77t 189%013 5 W7k 3%, Al W7 09%, Hl 7} ol4ke] 0.8%°IL vinblastine 0.03 &
M sEolXe & A7} 124%, F N7t 1.65%, Al A7} 045%, H A o]4e] 0.15%°1%*HFigl & 3).
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Frequency (%)

Frequency (%)

207

Cytosin arabinoside
M Vinblastine

-
<
{

NO. of micronuclei / binucleated cell

Fig. 1. Frequency of binucleated cells with various micronuclei induced by
cytosine arabinoside (1.64 «M) or vinblastine (0.03 #M) in mouse fibroblasts.

50 Cytosine arabinoside Yinblastine
10
7 /,v-///":'
_k
1o . oo
2 YR AIAY 7y .
N ) — )

Relative size of micronuclei to main nuclei

Fig. 2. Size distribution of micronuclei induced by cytosine arabinoside (1.64
«M) or vinblastine {0.03 ¢M). The micronucleus size is expressed as a relation-
ship between the diameters of the micronucleus and the main nucleus (100 bi-
nucleated cells).



Tabl3 3. Frequency of chromosome aberration in mouse fibroblasts treated
with cytosine arabinoside or vinblastine

Frequency of

Drug Dose (uM) Number of cells aberrations

Control 0 40 0

Cytosine 1.64 40 7
arabinoside

Vinblastine 0.03 40 6

Fig. 3. Photomicrograph of a cytokinesis-blocked (CB} cell, containing a mi-
cronucleus (A) and multimicronuclei (B). x 100.

Fig. 4. Photomicrograph of chromosome aberrations of mouse fibroblasts
treated with cytosine arabinoside (1.64 uM) and vinblastine (0.03 uM) for 24
hours. Arrows indicate giant chromosome, chromosome and chromatid gaps
and acentric fragments. x 100.

Fig. 5. Sister chromatid exchange of mouse fibroblasts treated with cytosine ar-
abinoside {A) and vinblastine (B) at the concentration of MCV. x 100.
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Table 4. Frequency of sister chromatid exchange in mouse fibroblasts induced by cytosine arabinoside or
vinblastine

Drug Dose (uM) Number of cells Total number of SCE/
chromosome scored chromosome
Control 0 50 2016 0.085
Cytosine 0.25 50 2117 0.101
arabinoside 1.64 50 2124 0.553
Vinblastine 0.006 50 2243 0.112
0.03 50 2359 0.511

28] 3 micronuclei®] 2717} theksld &1 main nucleus®] ™3 micronucleusd 2 7o) Abe]A <l
H]:= cytosine arabinoside®] 1.64 #Mell4 0.1 )37} 17%, 0.1-0.27F 43%, 0.2-0.3°] 25% L2 0.3
o]4to} 15%°1%1 L vinblastine®] 7% 0.03 #Mell4 0.1 ©13F7} 9%, 0.1-0.27} 35%, 0.2-0.3°] 29% L2}
0.3 o]Ato] 27% 2 ‘}ehi} vinblastineol 4] micronuclei®] #7171 & A& elydti(Fig 2).

2) G F23 o] &AL

JAA ) F2A o)A FAAL GHEA ] gape] thFF-ol9dZ AN G YA (giant chromosome) 2}
SAA7t A2 §3=e] 2= interchange Fel= B 4 UAEY cytosine arabinoside®] 735 1.64 ¢
M =4 40702 F7) d8A F 7788 F7] A AN A olake] el vinblastine®] 7% 0.03
M 6702 F7]G A Al A o] 4ke] vtebtth(Table 3, Fig.4).

3) Aol JqEA w3 2A}

2ol GAEA w3-e 50709 F7) FAAE FASS G4 F o} A GAEA wINNEE
SAste] GAAT el GAEA 1f T2 eplgch

2o ¢ A% 00859 WIE2 Auf GHEA] wdte] Ue|Wt3L cytosine arabinoside 0.25
#MelA 0101, 1.64 #«MellA 05539 MI=& vehd gisks] & WxE 2o{Fick Vinblastine 0.006
Ml 0112, 0.03 M4 05112 A wi¢ 2 HI=F JePlci(Table 4, Fig 5).

U

FetAle AT anpd o ahgsted AXY RS JAHFoEN ZHF G Rl de AHEER
glo} B Eaidio] A8 o2 Maier®t Schmid(1976)+= °]5-& #A alkylating agents, spindle
poisons, 4 L #Al 3H4 9] anti-metabolites 528 F-F3l3ch Aol 23t A2 AFELE 24
27 o2 v 4 ded shie Y2 AXdA & 5 sle AEEd AF APEske delayed
formol X t}& shie AEEAI BA%le) interphasecll A Bl2 AVE&R= rapid formel® of¥-E-9)
39}H] B3] cytosine arabinoside® £33 DNA ¥4 AN A= delayed forme FEcH Crowther
%, 1985).

B AT 74 obEo] Al X v 54 2] $13F d#o. 2 Al cytosine arabinoside$}
vinblastine A% Af2A X H2)sled colorimetric assayd! NR3} MTT #AHOE HEEAE
zAbsta =5 AAs

Colorimetric assay = -2 A 89 AZEA & dxpH o 2 A sh=d] F2 o == o2 JuAal
W3S =En| Ao R AL ¢ 3 3 FEAE o) gsle] APAo R AEXEAE v 5 Je
Bz)3 upygald] 2 vls 3 ghod T4 (National Cancer Institute) 2] 3tAl A T2 o A A kgt
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vhol] oJsbed 3kekAle] AL MTT assay #-2 colorimetric assay & ©]4-3t% % Algrslar 2leb(Carmi-
chael 5, 1987a).

NR assay®| 7% sh}e] A|8E o]§3ld M2 FePd 13 FTAE o83 AHal ¥4
7Feshe e A AR-Ae] B AEE o) 43ste F bl AE & ¢ Q7] wFol
7¥As s 973k BAbgelo), =3 MTT assay®l #-$X formazang £33z &vije] £5Hl &
zpol= 9l R|uk Al E9) chemosensitivitys W3 &34 23 5 e whgolr)

E Mg A Jeld colorimetric assay®] 2= cytosine arabinoside® 735~ NR-503 MTT-502]
%7} 1.64 UM} 2.06 “ME Borenfreund 5(1988) ¢l BALB/C3TC ARRAMEE o]4% NR, MTT
assay®] ZA#tel NR-509] 8.0 uM3} MTT-509] 12.0 «Mell vls] @& =& el o1} NR-500] MTT-
508} wA vepd A= dAEgch olet 32 R Aolk MR TR} viafs7)e Z7

£ A ZEYEe] Ffolo 27t Ao = A=), 4 vinblastine®] 7% Carmichael 5(1987a) ] chinese
hamster?] 4-F EAE V79E o143 GFollA MTT assayd] 2= 447 25471 A% MTT-50]
2 pMellal 1417 2&A1F] AS 5 Mol £ AT A= 24417 =& A13& o MTT-50¢] 0.03
MME ehY 2 E A7 e mhe) @E Afeolrt sl AL AlgEel B A# Y colorimetric assay 23
cytosine arabinoside®} vinblastine NR-50% MTT-50°] 100 «M °]3+&2 1}eh} Borerfreund 5(19
88) o] AlA|jt EARA 7|Fo] w2d 2 78] AFHe o) LA Eo] v FAo] it o2 Felidr)

T8 mutagenicityE £A317] 13k micronuclei test2} G A] Fx2E oAb A b A EH
w3e] e g ZApsloch

Micronuclei test¥> Ledebur?} Schmid(1973)7} A4# 4] polychromatic erythrocyteoll Al &
Alzslsi=d ol cytokinesis-block method & ¢]-4-8}ed R} ZFHst A& JuA o]
ZAHE 4 9lA =k o)28h cytokinesisE A #l 3= 2FA|Ql cytochalasin B F=7F 24 g/ mi Y
g 7 g o)A EE FAstel=dl ol Nito 5(1988) 2 A=e} AX|3ich

¥ Ag) ebd micronuclei test 3= 1000719 o] HZE o} cytosine arabinoside®] 5% 1.64 u
uMell A 151.33% vinblastine2] 0.03 «MelA 129.672 Hl=2 Z&d3igEd o WEE Migliore 5
(1987) 0] Abete] xR L o]83F dFolA vincristine 20 xg/mil A 1000712} o)A E}t 569
NEZ vebols 239} Schmuck 5(1988)°] syrian hamster fibroblastE ©)1-8-8 <79l 4] colchi-
cine$ 1 «ME 39S ol 1000719 A EG 1409] W= s Bl A}l o)t gdded] o=
AE 257, 55 YAz 59 Zpold A v 2 R Algs],

a9 o] F YHME Schmuck(1988)°] A A7 F-AEA BA7|Eo] d=w 2000788 HlEoH 4]
5070 ©14+-4] micronuclei7} #3= ¢l o2 2 718 mutagenicity7} & A2 ALR ¥} 22 1 o) s Al 2}
micronuclei®] 9~ cytosine arabinoside 2t} vinblastine®] MCV FX4 37} ©]42] multimicronuc-
lei7} AA vrebdom micronuclei® 71 Wakata®t Sasaki(1987)2] X.aell 2}8}d chinese hamster
fibroblast ©]-43 Aol 272 AhA] ¥l7} 0.05 #g/ml colcemid & 2§ ZF 04 °]4e] 40
%Rt 0.1 #g/ml mitomycin CE 23 5= 04 oAl 5% A X EFA3stgciy E sl =d
# od-Fl| A% cytosine arabinoside= 0.3 ©]4o] 15% % 2+ vinblastine< 27%% *F2] 3l micronuclei
A7)7} & 7°] vinblastineS A&]3l-& A-¢ Wel s AL £ 4 UMk o] F= mitomycin
CH} cytosine arabinoside”} DNA 3HAdoll £4-8 F4= <FAlel W colcemid®} vinblastineS HH5=A}ol]
£A-8 v|A)E ofAle]7] wfoll o)A EF micronucleid] =9k 2718 zbe)r} e ALE AluHch

T, YA o] 723 o] A2 Mair9t Schmid(1976) < 2]31d chinese hamster fibroblastE ©]4-
7ol 4 vincristine2 001 #g/m/ FEE A FYA o)A-& vieb= WIET} 2%H X cytosine
arabinoside®] ¥% 0.1 #g/m/olAH 2%5 vieldcis B 3819l 2 Moore?} Randall(1987) ¢ 2jtd

Ao

—_—
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JUse M2 AMEE o|8-3l4 cytosine arabinoside® 15 #ME 24A)17F H2]8td& o cell cycleo] A
A= 5 YA efide] viebt o o mhE A Abde] Zeigohy B stg]r). o)’ Aile B 79
1.64 #M cytosine arabinoside®l 4] 4071¢] metaphase % 7719 metaphase®} 0.03 «M vinblastinel
A 670 €] metaphase”} o] 4-& ViEbd Ao} vjw st S o B A7) AaloA] HA R JAA o)AHE
Bk

w3 2l JAE-A] FFNEE Ishii®t Bender(1980) 9] chinese hamster V79B-1 Al¥£E o]&3h
7oA cytosine arabinoside® 0.25 ¥ ME 38417t 5t H2lstdS A AL 2769 HIEER oo
Woli 3192 Rainaldi 5(1984) < 231 V79/Ap4 chinese hamster A-FFAEE o]43} ¢ToljA]
cytosine arabinoside® 1 #ME 24417t B-oF Helshyd Hxct 259 W2 Wato] dojudriy ¥ ws}
drt. £ AT+ cytosine arabinoside FX 1.64 «MNA YA 05538 #l=2 jeld [shiigt
Bender(1980) 2] 2.3} Rainaldi 5-(1984)¢] ZAzBc} WA vebged ole AE £F9 ezt
2 ujefgr|e] zolo)] o3k Zo® ARRFC)

X oA Folf| A= &HAl Al cytosine arabinoside$} vinblastine 2] M X548 ZAlslgl =4 cytosine arabi-
noside:= DNA $4 A8l = 2}-4-5} 1 vinblastine-2 microtuble £-31 &) 2 2}-8-3te] A E A7) 2he] BA S
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