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PURE AT & 5 M kalR] 58 D 58

EIRKEEFHARZE =B (EF | REH—EHR)

X T xE #
(IBFI584E 3 A 26 B Z1F)

PEEHIC X 238EREHA (synchronization) %1TVy, Z ORI %8S 212¢ % 7292 Ehrlich
KA AR <~ 2 2 Fi T, 1-g-D-arabinofuranosylcytosine (Ara-C), N*-behenoyl-1-8-D-
arabinofuranosylcytosine (BH-AC), methotrexate (MTX), vincristine(VCR), # & U} daunorubicin

(DNR) &2 DWW THET L7z, synchronization BrOHfEEEE D ENRE (cell cycle progression) % *H-thymi-
dine B3R (LI), 2958 (MI) 8 X ¢f autoradiography & cytophotometry % L T#%7: DNA &
A7 AEBOTHERLL, DNA SEE (SH) HMAE (S-inf) BLUSHRMLE (S-eff) 3FER
HzR®w 7z, Ara-C (0.5mg/kg), BH-AC (0.1 mg/kg) 8 & ' MTX (0.25 mg/kg) & —@&HED LI D
FRw b SHE, VCR (0.0025~0.25 mg/kg) ¥ MI ®_ L&z & b #IfESREE (M H) &, DNR (1.0
mg/kg) iX5TBETMELLE (G,#8) = synchronize 32 Z L MR &Nz, Z OROKREE TIHBRMEEIRIZ
Baonkhoiz, Ara-C, BH-AC 8 & U MTX 3% 54 0~8 B S-eff % 7 < %] L 7243, S-inf 1%
0~ 4 BEFEDORME 2 h, 4~ 8 BEHI%ICIIHIBME %S 2 TEE L. VCR id metaphase arrest Z7R L,
S-eff WIIBEEE 1 o7, DEEEGRS 2 S-inf IRD SN o728, DNALRA NS LDE
s, SHORARBRIXEE»S WL S THo/. DNR & S-inf, S-eff 2 & bxElbs¥ 3, MI DR
B35 D, DNA EX 75 AT GHIOEMM A S>hiz, BB X D synchronization & & 5 # i 4
ADHAB L BHEOTHEI L DB ZE I &8NB 2 LRI NI, LIzdat» T, synchronization DELIL
T3 EFEIX, ¥HEIZL D cell cycle progression DE DA 5 ¢, EEFHEESZOMEHRIZLEES
haZ enrlani.,

Key words Cell synchronization, Cell cycle progression, Cytokinetic
analysis, Antineoplastic agents.

BEAMFA 21X COBUEREOLERECET 25
213, Skipper 5V <7 A B L 1210 A58 % A >
7o EERTZEAER & D BA S hiz “total cell kill” @
BEESTERLLTEDONTEY, BRELRES
HIT02H%,—H, &£+ BEEEERTIE, L1210
L&D, BRESE (growth fraction) D/h& W Z
e, HABMIERBREROZALD RS, K
EIEHC D 3 GilfaniH L b S P IZR o Tw
39, %7, BELEREATL 2 VBB OERR
REEBEEEMECSENCERT 20T AL, E
EREELFASCEET 2. Lrd, ZOBIFERRY
HEEEE (cell cycle kinetics) IWKTFEL TR E KK
L, HHEL E ZEROMIE T ZERIRZENAE (R
%% Z L (cycle dependency) ¥9%, ZHZThODIHE

Iz BV THREER L0 5 5 82 OHIC D HBFEHE
BohHs L (agaresponse) OB SN T3S, T
NoDBEERY T ATOEBRBEREHERICICHAT 512
BlzoTHELOEEE LS LTWS, £, TEE
K51z X - THIIEEERDEST (cell cycle progres-
sion) BIEEEZT D Z LA BN TS0,
EMEBEOBRIIS L TRRINOBESEOSE L
BESIR ORI, —HOME I VERHLTBBOR
BIEAE DS\ OO0 GERE R T EESEO
BN 2 b OO, BRICR S RIET 2 2 Lo
FNTW3, 0D ks REH% B CERRE LM
BMERO 2 EHEE+ (HEEEZE, AT synchro-
nization), % QAFICHEEEERIR % T T FUEBH £ &
BE43Z W EVBBEMRELOV-ZIEDEIL

Cytokinetic Analysis of Cell Synchronization by Antineoplastic Agents iz Vivo. Shi-
geki Ohtake, Department of Internal Medicine (Ill), (Director: Prof. K. Hattori), School

of Medicine, Kanazawa University.




FUBBHC & 2 MR 435

T3 RAMREAIE 2 PO BEEE T L #HE
é n’( 7Y ZJ 15)19)29)22)~27).

ZELHYA M7 FE/ ¥R (1-8-D-arabino-
furanosylcytosine, BAT Ara-C L B&) R # DEFEM4ET
HBEEN/A—=LF AL I YT IE YR (N*-be-
henoyl-1-8-D-arabinofuranosylcytosine, 2\F BH-
AC LBE) VT, BMEH Y v MEAMECBL T,
DNA &5 (S) #1%7 5> [E &8 (S phase partial synchroni-
zation) 217w, BEfFEAMREPRETL T &L, =
O HT, synchronization X B DFEMIC L H &b,
PO b BRI E—ICEES B W I E
% synchronization @D {EEREDOEN—E TR WL
BEDEMBELEMIE > TER, 2 in vive I2B
WTHIEBANC L > TE & I &3 cell cycle pro-
gression DAL 5 1 T2 <, Lt > T synchro-
nization M B IL T 5 I OO HE T B85 o0 SE 4 7 B RB %
TEAFETH Y, %7z, synchronization »S T IEEHI
rEFBEAETRSCRE D 3 00, {bREREK
ERELBRZVIDEEZ SN,

AEEATIX, Ehrlich BB 2 v ¢, REHE
E#Z X 3 synchronization DR » B I B E
L, cell cycle progression D& {LIZ Dv> T3H-thymi-
dine E#EEDNAEA M I 4 2 A EDE S 2
LK VBN ERA IO THRET 3.

B & UF®
1. 8%

£REBRE U THFER 30 g (6~7 BE) © ddY i
HEx YA (ZHIR) 2FERALE, S5EP 1L
TEBL T,

2. BB

SRREFEFHREMERZ LV HEE S TYUHER
TEBMRTE & Ty % Ehrlich BEAEHER 2 A
7z, RES 4AEEMETY o8k, dEMEE SO
EEHLIE, ZOKEESBLUBERLSER I
ARETH - 7. ERENBAELE 7 B BIcBEEkE iR
U, 0.3%F + 7 — MnA&EAE K TEMBEE:
2.5X107/ml W FABE L, 5 X10@ (0.2ml) Oo2o%K
BERRBAE L /2. ABEE 1 Klein 5 OIREOD T L LB
MEEE O HRICHFI L T3EnL, 8 10 BE 77 b
—ER ol BRBREERABEEE 4 BB T 2.
Z DEFDFEJHEABFENILH 28 BE L HEE & i,

3. HiEEH

Synchronization fEAE»$H % LES LTV % Ara
-C, BH-AC, #Y b #+%—} (methotrexate, LA
TMTX £B), ©>¥ 7Y X > (vincristine, BT
VCR L88) XU, v/ 1EY > (daunorubicin,

LAT DNR &B§) # FAVWTERL -, SEHIFREOHK
Rzl - TR, EEAEAZTHERL, RBEL
b 0.1ml/10 g body wt. DI S8 ¥ 753 & 5 2[R
B L, B AEEAEAKE 0.1ml/10g  body
wtBERENES LT,

4 . in vitro *H-thymidine H3%3%

BRANEEMB I URSBR—CEHHZT s ok
2R 21T, A% 0.02ml SR L, *H-thymi-
dine CH-TdR) #&#3 (labeling index, LAT LI &
B8), B & USIEHER (mitotic index, AT MI L)
DWPE 21T > 7z, L1 12 RPMI 1640 5238% 1 ml 12 $2ER
MHEE % E & ¥3H-TdR (specific activity 5Ci/
mmol, HE7 A Y +—7%2) 210 4CiEAL, 30
SEI3TCCRE L 7218, 3E¥S LEHER 2L
autoradiography %17 -z, MI iZBEAERET <
BHEEARRERL, ¥F29R@2To%, LL Ml £ b
2 1,000 ELL EOHRE BB L ZOEIETHESDbL
7z,

5. in vivo {Z3kik

2 v AN IZ*H-TAR % 1 xCi/g body wtiEA
L in vivo 21T\, 30 MR EEH /S LT,
RIS ERA, B5% 4B LU 8 iIFMKIcEe
Rz & 0 BEARHEL, SEAEKCTIEESRLE
PREARRERIL 72, —IBOMBLIE trypan blue f15%HE
MWHE L D MR E2EE L.

6 . autoradiography

BHERE AY /A TNSHEEE®R, back
ground B2 D1 HEHBEFERIRICRER, BAkT
KPEBLI, TheREREE Y, dipping BRICT 45
FIRL 7 NTB2 A% (Eastman Kodak) # ¥4 L,
in vitro labeling ¥ 138, in vivo labeling ¥
T 17 BHBHEORTEH L, D19 REHRA 1)
T I5C3FRMEHHL, RREKCTEL, 7974
7R (BL744) T6SHEERIT, BEER
FAYVRELMEUBRE L . RNT 5 B 2 E840
e L.

7. DNAEANTIA

in vivo labeling %17 > 72424813, EEBEEITL,
B L ORI A RAIL T, ZoMBERE&L
7z (photograph mapping, Fig.1). Z D&% 5%
ZiRkEERE (CCL,COOH) WRLIDB, AF /—)L
W10 PRREL, ¥ A FREEBIEL 2, 10 SHE
BARPIZB LB T.5% 7 =V vy 74bh Y 74 (K,
Fe(CN)s) 12 338 L, ®IC 20%FA Mg+ Vv
2 (Na,S;0;) W3~5aHEBLEDL, 3EAMKL
autoradiography OR¥FREREL 2%, ZOEXRIZ
Feulgen $¢fB % 1L 7z, Feulgen #i3, A% 60°C
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(a) (b)
Fig.1. (a) A part of photographic map for cytophotometry showing 3 labeled and 4
unlabeled cells. (b) The same visual field after removal of Giemsa stain and autoradio-
graphic silver grains and stained by Feulgen reaction.

To Ta
() (b)

G1

Smin Smax Smin S max

Fig. 2. Schematic representation of pulse labeling and subsequent movement of
labeled and unlabeled cells during a waiting time (Ta). (a) Distributions of DNA
contents of labeled (shaded) and unlabeled (unshaded) cells at T. (b) Corresponding
distributions of DNA contents after a waiting time (Ta). Borderline of DNA
content between G, and S phase (5-min) and that between S and G, phase (S-max)
were conveniently defined. S-min is the value of mean plus standard deviation of
the DN A content of each daughter nuclei of ana-or telophasic cells. S-max is the
value of mean minus standrad deviation of the DNA content of mitotic cells. S
phase influx (S-inf) was computed as the average increment per hour in unlabeled
S phasic cells during a waiting time, and S phase efflux (S-eff) was computed as the
average increment per hour in labeled G,, M and G, phasic cells.
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winE L 72 1N EER I 5 2B L T DNA % iK%
L, 0.5%para-rosaniline-shiff #& (Chroma) ZT
ZETE0 AMEEL, 0.5%EMBAEF MY YA

(NaHSO) ¥ THE L 728, BT {HALTL,
Nikon-Vickers M 85 scanning microdensitometer
2 TR 550 myu, spotlmm L > X 100 D&
BT EFNZNOERIZDOWT, iz ERL 7
photograph map L XTHEL a3 5, EER I EEMKE
200 > DNA E2HIE L, il 7o 3 FEERMa %
XEILTDNAER 77 A%EBILT:. Fig.2 2R
Lz &S Bkt (G) $e SHio DNA 05
.13, anaphase % 7213 telophase M D RIZ 2 =7
NHEIEL, O DNA S#OFHEICEEREL MR-
e Lz, SEIE 23ETELL (G,) #io DNA EDHER
12432 (M) Hiifile> DNA B BIEL, ZDFHEH
SHEMRZEET /2 b D & LTz, Olsson 59D H kT
T SHMAR (S-inf) B BH 72 D DIEER
SHMREOBINE L DEEL, SHMLE (S-eff) &
BRI S 72 D O Gy, M B £ U Gl s
IOHEELR.

% of nonlabeled _ % of nonlabeled
- Scell at T, S cell at T,

Tu - Tc

S-inf

% of labeled G,,

% of labeled G,,
:M and G, cell at T,

M and G, cell at T,

AT FHIMET I3 Student’s t test vy p<0.05 &
Beli.

B o

I. *H-TdR in vitro labeling index (LI) D #EEFY
=1t
1. Ara-C: Ara-C0.05, 0.5% & U 5mg/kg
body wt. (LAF mg/kg &#8) % 1 EEMAHKRS LTz
B LI ORENZE{L% Fig.3 R, MEHE T LI
13 37~42% O—E{E %R L 7z, Ara-C5mg/kg Ti,
5 2~BIFHITIE LI IZ &L <iMfld h, BEEALO
o7z, 12 & L D BUESR S5 h, 24 REEIRII
SHEBOME 22 72, 0.5 mg/kg BETIE, 2~4 BEE
BRETIRLIIZ4.5% £ TET T35, sflic@EL,
6~8 B & TR NIBHOME R R IC LR - TS Hid
RoEmssshiz, 0.05mg/kg 5T, LIt
2~4 FRERIRITIZ 20% & TIET L /228, 6 BEI%IC
BEEOMEE TREL .
2. BH-AC: BH-AC0.01,0.1 8X U'1.0 mg/kg
1 EIEEAR SR LI 0%t % Fig.d ZRT. 1.0
mg/kg 5Tk, L3 12 BR%B £ CHERL LB 2
MIZEE L, 24 BERHR I REEOMEICEE L 7.
0.1mg/kg &5 Tid, 2 KEfE# LI 13 31.5% W EREERL
HL, 6RERRICIE 49.5% £ XHEEEOE:E LEbH Y,
WFMEBE THENCLIOEERR >, 0.01

S-eff = " ; s
¢ T. E T, me/kg BE TR, 2HEBICEED LI OB RS
nNa0AHT, ELVWELREIRES AR T,
L.l tooll
* o-----0 control
O -0 0.05mg/kg
60 F oo 0.5 mg/kg
------- A 5.0 mg/kg
40 g o0 T
20
* * * *
p SIXRTTTT As A A S 1 1
(o] 4 8 16 20 24 hrs.

Fig.3. Effect of a single i. p. injection of Ara-C on *H-TdR LI of Ehrlich
ascites tumors. Each point represents mean value in 5 animals at intervals
after Ara-C injection. * : p<0.05 vs control group.
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-0 control
L.1. (%)
o -0 0.01mg/kg
60 o——e 0.1 Mu/kg
*
* Aerosons A 1.0 mag/kg
40 P .
= bt
- e
e
20 | : * e A-n'
- e Pt
...... . .;---n.-
] ) JPRS” b
(PRt
'l A L \ . | | l
(] 4 8 12 16 20 —

Fig. 4. Effect of a single i. p. injection of BH-AC on *H-TdR LI of Ehrlich
ascites tumors. Each point represents mean value in 5 animals at intervels
after BH-AC injection. * : p<0.05 vs control group.

L1 (%) «

60

control
0.025 mg/kg

0.25 mg/kg

D----0

20 +
*
.
- *
* v, *
PR
s
L L 1 L I A A 1
(V] 4 8 12 16 20 24 hrs.

Fig.5. Effect of a single i. p. injection of MTX on *H-TdR LI of Ehrlich
ascites tumors. Each point represents mean value in 5 animals at intervals
after MTX injection. * : p<0.05 vs control group.

3. MTX: MTX 0.025, 0.258 & 1'2.5mg/kg
1 EEEARERE L B0 LI 0&RNE{LE Fig.5
K7, 2.5 mg/kg &5 T LI ik 2~6 B§fE% £ T 10%
TR U, DAk 2 B U 16 BRERITRIC 13 o IR
OEREE L. 0.25mg/kg 5 TIX 4REfEIRE T
LI e BBEOEIk % <, 6 B 60% 12 HR L, 128
M N IREEO(E £ TET L7z, 0.025 mg/kg &5

TR LI ZEEOELERES Mol
4. VCR: VCR Iz 0.0025, 0.025 % & Uf 0.25 mg/
kg5 b LIREEOELER N ah oL
(EEmE)
5. DNR: DNRO.1, 1.0, 10.0 mg/kg 1 [EIEHEN
#/E5O LI 0% L% Fig. 6 WRT. 10 mg/kg B8E5T
i3 L1k 4 8% L D 20% /BT L LAtk 24 BRI &
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L.1. 196}

60

20 } Bereeenns -

1 1 1 1 1

O---=-0 control
[<EERTPN o 0.1 mg/kg

o——8 1.0 mg/kg

2L 4 10.0mg/kg

4 8 12

16 20 24 hrs.

0

Fig. 6. Effect of a single i. p. injection of DNR on *H-TdR on *H-TdR LI of
Ehrlich ascites tumors. Each point represents mean value in 5 animals at
interval after DNR injection. * : p<0.05 vs control group.

M.1. (%)
3

O-----0 control

n L 1

0 4 8 12

16 20 24 hrs.

Fig.7. Effect of a single i. p. injection of Ara-C, BH-AC and MTX on MI at
doses of 0.5, 0.1 and 0.25 mg/kg respectively. Each point represents mean
value in 5 animals at intervals after injection. * : p<0.05 vs control group.

THEELZZ, Lo L 1.08X00.1mg/kg T LI
HEOERA D o7,

II. BE4EH (MI) OEERIZEEL

1. Ara-C, BH-AC, MTX: LIIZZE L WEHOR
577z Ara-C0.5mg/kg, BH - AC0.1mg/kg,
MTX 0.25 mg/kg ¥ 58 D MI O Z{L % Fig. 7 i2 7R
T, 3FE BRI CHLEHTL, 2RERCRE
BEORk A < 4% L DY L 12550 % THD

Z#ET72. Ara-C, MTX 13 24 BRI 1 I3 BB BE D E
WEE LS, BH-AC TREMERR S -7,
2. VCR: VCR #5850 MI 0ERHIZEL % Fig.
81", 0.25mg/kg TlZ 2RIt L b MID L&
DHOEMEFEICMI O LEDH S 24 BFRI%
13.2% ¥ U7z, 0.025 mg/kg Tid, 2Bk by
L, 12 BRI 11.0% ERE L2 D, DBEY T
BH 24 BEIRTYH 7.8% & EF L T2, 0.0025 mg/
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M.L%!
12
8
* 0.0025mg/kg
T O
4 + 4 * * *
* oY
S Con control ..a
b -=O 7 i = o e
ir ~—r” N
! A ' A A i A A
(] 4 8 12 16 20 24 hrs.

Fig.8. Effect of a single i. p. injection of VCR on MI of Ehrlich ascites
tumors. Each point represents mean value in 5 animals at intervals after
VCR injection. * : p<0.05 vs control group.

o-----0 COntrol

M.1. 1%}
[oRREE o 0.1 mg/kg
3F
*——e 1.0 mg/kg
Asersees, A 10.0 mg/kg
,,u———"‘a“ R P
- -==Che o ~~a g e Pal
~~1:r‘ \\~~ "‘—‘
o
2
ST :
_____ 00 ,* * * *
i O O i O SO
......... - Ty TP §
0 12 16 20 24 hrs.

Fig.9. Effect of a single i. p. injection of DNR on MI of Ehrlich ascites
tumors. Each point represents mean value in 5 animals at intervals after
DNR injection. * : p<0.05 vs control group.

kg5 T, 2HEMZ LY EEBASN 6 A Y0) F. 10,08 XU 1.0mg/kg TWX 2 iFfIKk L b MI I

7.2% % ©—2 £ LT 24 %ISR O B @18 ELLETL, 24B5R%  THBEL 72, 0.1mg/kgH

L7, Faria EBESh 3 28 RIIKET meta- ETik 2 FFEBRCNEBROBEONESICETL, 24

phase T# D, anaphase ® telophase iz R 52 o R E TR L .

7. Il. DNA EX N5 4% & U S-inf, S-eff DEAL
3. DNR: DNR #5# 0D MI 0Z1{t % Fig. 9 2~ LIBLUOMELWELOE S, Ara-C0.5
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%

50 Seff=2.4£05

40t —

301

viability (%) 96.0

mg/kg, BH-ACO0.1mg/kg, MTX 0.25 mg/kg,
VCR 0.025 mg/kg, DNR 1.0 mg/kg 2 2>T, DNA
EA NS Z L8 LU In vivo pulse labeling AT
SHIMAR (S-inf) B XU S HAFHE (S-eff) ZilE
L7,

1. R Fig. 10 CAEBEBEKRR2BE LK
O DNA Ao L%R7., ORI TIE S BBIE
ROKRESTE, GBLUVG+MBOMBEOZ L4
¥ovH-TdR AZMIETH 5. 4 RERITRICIE S #A4THA
O GHEHL DAL 7 HEBESEML THB Y G+
MEIZIZ 0 BFRI T S #Riz b - 7o BB S AT L T
V3, GEIC T TR B D, G,+M Hid R
T4RMLUATH S, SHRARICIE, 4FRHRICAS
NRZ & oSz, S DRI 0 K
TGRH-LFEEHMHETHED SN TE Y, 0BET
SHAC B - 7:AZHMAIE G+ M 40 5 GHIANEITL T
VBEDBRD SEAIIZIZTE > Ty, 0~ 4 E5RI%D S
-iff, S-eff I3Z N #4 3.0+0.6%/h (mean+S.E), 2.
4£05%/hThbD, 4~ 8EEHIHED S-inf, S-eff i3 %
NZN 3.520.6%/h, 3.1+0.7%/h THYH, SEDOH
AR, MHEEDONS AN EATVWE I LERLTY
5.

2. Ara-C: Fig.111Z Ara-C0.5mg/kg # &5 L
LB ERY, ARG TIE S BiC B 5 IEIEEM
OIEME 72 <, S-inf i3 0.2+0.3%/h EZHL Tw
o, Ge+MHAB X U G ~NEBSRRE D — & 28 4T L

b c
S inf.=3.0£0.6 %/h

S inf.=3.5£0.6
Seff.=3.1+0.7

947 96.6

Fig.10. DNA histograms of tumor cell (a) just before saline injection (b) 4
hours after injection (c) 8 hours after injection. Each value is mean=+S. E.
of 3 to 5 animals. See footnote of Fig. 2. Viablity was evaluated with trypan
blue dye exclusion test. (mean value)

T35, S-eff i 1.420.6%/h LBAL Tz, 8
RER T G2 5 S~OBITHRELR TV, Sh
5 GADBITIZES AL TW, S-inf 7.5+
1.1%/h EABEBEOME S EE - Tk, iz, G,+M
HOMEDRA» & &Nk,

3. BH-AC: Fig12 iz BH-AC0.1 mg/kg %58
D DNA R M7 L%RT, Ara-C £ BIZREBEOE
ft2RLTHY, 4EM%BE TIES-infi30.3+
0.4%/h LEWL, 4~ BEHHICIZ6.0£1.2%/h &
MEBEOE2BZ TEEL, G M5 S HAOBITH
Rohie, —7, Seff BBER L2 THD, THIC
> T G+M #HOBAIMRE st

4. MTX: MTX 0.25 mg/kg #5 (Fig.13) &[]
OEERL, S-inf, S-eff & &1 4 B & TI3ER
253, 4~ 8EFMICIE S-inf 1X[EE L S-eff 124
L7:2ETHD, G+M BB I Ronte,

5. VCR: VCR 0.025 mg/kg 58D &1t (Fig.
14) ¥ metaphase arrest (72812 anaphase 8 & U8
telophase Dffifg s A2 5N G AL SEADBER I3
ETERM ok, LrL SEHNBEBEbA IS
SRR ATEITL T80, MBEEL T sz,
S-eff I32.7£1.2%/h B LU 2.921.1%/h THOE
fensig s, LanL Go+M HI~BIT L - 4E8iR I3, G,
HNEBITTE T MBICERL TL .

6. DNR: DNR 1.0 mg/kg #% 5K 0 £ {t % Fig.
1512”7, S-inf, S-eff £ b REFBLWERE < G
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a b c

Sinf.=0.2+0.3%/h Sinf=7.5t11
%
sor Seff.=1.4£0.6 Seff.= 0.2:0.3

aof —

10

viability (96) 96.0 97.2 95.1

Fig.11. DNA histograms of tumor cell treated by single i. p. injection of Ara
-C (0.5 mg/kg). (a) just before Ara-C injection (b) 4 hours after injection (c)
8 hours after injection. Each value is mean=S. E. of 3 to 5 animals. See
footnote of Fig. 2. Viability was evaluated with trypan blue dye exclusion
test. (mean value).

a b c
Sinf=0.3t0.4 %/h Sinf=6.0£12
50, Seff=1.4:t05 Seff.=0.3:04

40t )

201

101

G

viability (%26) 96.0 98.0 98.2

Fig.12. DNA histograms of tumor cell treated by single i. p. injection of BH
-AC (0.1 mg/kg). (a) just before BH-AC injection (b) 4 hours after injection
(c) 8 hours after injection. Each value is mean+S. E. of 3 to 5 animals. See
footnotes of Fig. 2. Viability was evaluated with trypan blue dye exclusion
test. (mean value).
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a b c
o S int.=1.0%0.7 %/h Sinf.=4.0£1.2
>
50 Seff.<1.4:0.6 Seff.~0.2+0.3
40t —
30
20
101
0 L
G S Gz2+M
viability (%) 96.0 94.5 978
Fig.13. DNA histograms of tumor cell treated by single i. p. injection of
MTX (0.25 mg/kg). (a) just before MTX injection (b) 4 hours after injection
(c} 8 hours after injection. Each value is mean=*S. E. of 3 to 5 animals. See
footnote of Fig. 2. Viability was evaluated with trypan blue dye exclusion
test. (mean value)
a b c
o Seff=2.7+0.8%/h Seff=2.9+0.7
50
40 -
r
—
30 —
20+
10+
ol >
G1
viability (%) 96.0 92.3 94.2
Fig.14. DNA histograms of tumor cell treated by simgle i. p. injection of
VCR (0.025 mg/kg). (a) just before VCR injection (b) 4 hours after injection
(c) 8 hours after injection. Each value is mean=S. E. of 3 to 5 animals See
footnote of Fig. 2. Viability was evaluated with trypan blue dye exclusion
test. (mean value)
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Sinf.=2.0+0.5%/h

Y

50 25+0.4

Seff,

40+

30+

20

10}

G1

viability (%6) 96.0

"

b c
Sinf.= 2305
Seff.= 3.31t0.9

97.2 95.4

Fig.15. DNA histograms of tumor cell treated by single i. p. injection of
DNR (0.1 mg/kg). (a) just before DNR injection (b) 4 hours after injection
(c) 8 hours after injection. Each value is mean+S. E. of 3 to 5 animals. See
footnote of Fig. 2. Viability was evaluated with trypan blue dye exclusion

test. (mean value)
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Abstract
Synchronization of Ehrlich ascites tumor cells in vivo was attempted by some antineoplastic

agents such as 1-8-D-arabinofuranosylcytosine (Ara-C), N*-behenoyl-1-8-D-arabinofuranosyl-
cytosine (BH-AC), methotrexate (MTX), vincristine (VCR) and daunorubicin (DNR). Cell cycle
progression on synchronization was analyzed by the use of 3H-thymicline labeling index (LI),

mitotic index (MI) and DNA histogram prepared by cytophotometry combined with autoradio-

graphy. S phase influx (S-inf) and S phase efflux (S-eff) were estimated semiquantitatively.
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Ara-C (0.5 mg/kg), BH-AC (0.1 mg/kg) and MTX (0.25 mg/kg) were found to effectively syn-
chronize the tumor cells in S phase from observation of transient increase of LI beyond control
level. VCR (0.0025-0.25mg/kg) also synchronized them in M phase and DNR (1.0mg/kg) in G,
phase. There was no cytocidal effect of the five agents at a dose of synchronization. Ara-C,
BH-AC and MTX profoundly inhibited S-eff during the period from O to 8 hours after their
administration and also S-inf during the period from 0 to 4 hours. However, S-inf increased
beyond the control level during the later period from 4 to 8 hours. VCR, as was expected,
caused metaphase arrest and did not affect S-eff. S-inf was not able to be estimated because of
lack of ana- or telophasic cells, but changes in the patterns of DNA histograms suggested no
effect on S-inf. DNR decreased MI and increased G, phasic cells, but gave no change to either
S-inf or S-eff.

These observations suggest that synchronization is induced as the net result of unbalance
between inflow and outflow of a given phase of cell cycle. Accordingly it is suggested that
success of synchronization of the tumor cells depends not only on perturbation of cell cycle
progression caused by antineoplastic agents but also on their own cytokinetic behaviors such as
generation time and size of growth fraction.



