Effacts of Anticancer Agents on Cell Cycle
Traverse of Human Osteosarcoma Cell Line in
Culture -Analysis by Flow Cytometry
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AEBC BT, SEIUER O B P bR I Tk O M ER I BT 3 28I D » T flow
cytometry Z{HH L CHIZE L2, BRI BERBICER L X {HEHA SN T3 adriamycin (ADR), vin-
cristine (VCR), K Uf methotrexate (MTX)% b bwiz, &/, A— 757 10—, HlEE, HEEL
L D DNA LR L5 4 L HIREREOAREIC DWW T S FA L 72, ADR BBEMENICIERZ L7z, L
L, BEE CREEMRENICIER Lz, VCRIZERE T M HIZEER, D% D aMiE pZS AL
REED, BBETE G BOER L SHETORMIESIE 2D TH 0, IBEERTFNICERL TV 2 HMEE
Bla. MTX i G, HIDER, KOS 815 6 OBTHIESEHEZ s h, ZOfRE, ST synchroniza-
tion & &7z L7z, ZHIBFARS B TE—HID ADIERBFESEMICHBR L2, MEoERICLD, 1t
ERECBEL T, SEFOMMEEICRETHEEERERLT, BEAT Va2 -V ERETEINEEEZ

ERARE+EEFSMIE H4% E65 11841198 (1985)

5.

Key words osteosarcoma, human tumor cell line, anticancer agent, cell

cycle, flow cytometry

B ER T 2R EERITUER L AIFRR SO
BEIEDS, Li &Y, X DI N TLLR, b iiE
Hanzdkiiwkork, LbrLEMNsZ0%EE,
R EFMESTRD 5 I RO TUEA+ BRI, b
BV ELZ ORI ERERARFEER L THEY T
BushTwaBIRCH S,

—77, 34 Bruce 52, Sinclair®, & U Wheeler 57,
12 & o THEFIOMIEEEE I Rz REsRLE >N D
X3y, ZOAEL»S, & DENLFRESE
MNEMEAND I TR oTE R, LL, koM
KEEEDFET IR, 74 Y b— 7SR ORI
EFIFALE, Wbhb®aA— NIV TT T 4 -k, b
iR ERRIC B 2 ZPOMEZOE AL
TR EEBIC L 20 THY, FHENKED

HTEMT, LrbRISHZEL, FLBEOLTY
HEMNH B EALN T, ITE, HEEEHEOEM
B AMEN DNAZEOERZFA L, feulgen
@ L 7zOH O DNABEXREHEZ L > T, FICs
2 MIREECE BE 2 ML ENE R I L.
#D%, Van-Dilla 52 &k T, 2 ¥ & a2 —F —fFif
% ATHEIC L7 flow cytometer (DNA BERS 8l
&) MERsNZICED, RGBT 5&HOoM
fas O EE S TEME, DERMICATEE L ko /2, Zhid,
Krishan %, 2 TWTERSMNZ L - T, HUEHFIOM
faEER I RIFTREOBITCRHIA s, ZoFEMMEL
MEE & AT,

S[E, ZHIIFHREOST #HxAVT, KK L, 8A
ERBIC IS RIGT S L LTHERASN TS, adria-

Abbreviations: ADR, adriamycin; FCM, flow cytometry ; G,, Gap, ; G,, Gap; ; G,, Gap:;
SH-TdR, *H-thymidine deoxyribose ; LI, labeling index ; M, mitotic phase ; MI, mitotic index ;
MTX, methotrexate; OST strain, Osteogenic Sarcoma Takase strain; PBS, phosphate
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mycin, vincristine, methotrexate ® 3 ¥4 T hZh
S S L <32 FIPHE L 72358 O MR OB
122 & flow cytometry 2 LIZBET S L & b,
T=bZVF 757 4 —, MR, RUEMERD
PIE L EOBMETT> T, BRE~OKSED RN
WET %2177z,

SRE L UHE
[ . BHimpe
AR 39 LK, B THARMERShTL2 e v B
AR RIS AR MR (OST #) 2R L (BE1).
. i\KoEE:r B

48 hr after subculture

SR

96 hr after subculture

Photo.1 Microscopical findings of cultured OST cell line (Hematoxylin-Eosin stain; x150)

buffer saline ; RPMI 1640, Roswell Park Memorial Institute Media-1640 ; S, DNA synthetic

phase ; VCR, vincristine.
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1.8 H

adriamycin (Adriacin, WFIEEEE, ADR), vin-
cristine (Oncovi, # ¥ 2%, VCR), methotrexate
(Methotrexate, HA&LV ) —, MTX) ® FHZh(E
RL7.
2. B £

BEHZ, FEAEACEEL, ZnZN 1,000 g/
ml, 100 gg/ml, 10 gg/ml, 1 gg/ml, 0.1 pg/ml KT 0.
01 pg/ml BERELHEML, LoD EEEERR
20 ml ZIRINL, SEHIOIERIMEE S 50 ug/ml, 5 ug/
ml, 0.5 xg/ml, 0.05 gg/ml, 0.005 pg/ml, KT 0.0005
pg/ml 3 X5 CEHSERBEREAM L. &%
BRTREREEEO N 2R . B/NEBRE 2 BB
B, 20 10 ¥R %P, 100 HgEmBEr LT
R0, 27, 2FHRARSERE*EAGETH
B ER s EBEL:.

. RIEE#ME

thymidime (6-*H) (*°H-TdR, 5.0 xCi/mole) %{&
ML

IV, ¥mhassse

1.8 M

TR D &R IEM RPMI 1640 (= v A 1 88) w3 v
v (56°C, 30 SrFEFEENL) % 20% BB N A 725
#=yE (pH 7.0~7.4) 2ER LI,

2 MR

37°CT T 96 RIS L MRS % C. - Mg ™
%E&\> 72 Dulbecco V) EREHHEIEEW (PBS) 12 T
1k, MUY AL EITY, 800 rpm 5 AfELE DL L
7o, TEERE B I 15~20 X 104E/ml OHIREE L =
2 Xz, RSEOBBRPICEHEEL L.

3.8 =

flow cytometry (FCM) {2 X 75 cm?7 4 AR —F 7
VIEEE (Corning) \CHBARFELEE 20 ml %, A —HZ
VA 757 4 - IR EHREZIZR 7 cm?X
A4 RYFALEF 4 AR—F T NVEEER (Falcon)

23 ml EFREFNASEL, BRI ITCTIZTHRE#EL

V. BEFE

1. FCM izt % DNA E A b7 7 ADOTER

EHIO WM 7213 MaRmEs st p CATERRIE R L 2
HRIZATEED & 2 AL L THEfEMR B & L, 300,
MBI E 25% A5 /=N 1 mlc TEEL 2, RWT
0.005%propidium iodide-0.1%sodium citrate {&ifk
4 ml ZFEAL, HHFATT 20 SHEME L % futh
L 7:#, flow cytometer (Instruments cytograf
system 50-H) Z{EMA L, MERT 15X 104HIZ DT
DNA £ X |} 75 LER®E.

2. A=A T T 4 —

*H-TdR #% 0.5 £Ci/ml O 2 28 HEML,
cumulative labeling iKIZ & ¥ generation time %%
WL 72, & 7230 B F @ puls labeling %2 & D
labeling index (LI) %K 7z,

3. HFEOmREE L

ARE DSAET CHEE L 7o #ili3 PBS I T
#%96% Ty /) —NVEEL, AT EFV) -2 F Y
ot MEAT U 7o, BeEEA I OV T MIRE 3.000 1E %
88 L, mitotic index (MI) 3R % & FhIZFREED
ELIz DWW TEREL .

4. EHRRBOHEE

A HBRAIE trypan blue exclusion test \2 & DEEL
7o Thbb, BEMIGIEEG, R, 0.1%trypan
blue ¥ICELE® L o, Al & SEHRR O HE £ flE
L. —7, BEIME7FI7A4¥— (a—1F—+ =
VZha=—27RA) 24 TRMEREEERD, Zhic
N9 B & o THEMBEEERREL L.

5. BIEZEHN

OST #ED genaration time 73 41 B TH 5 T L %
FRE L, EE L Ephy L Th o 24 Bk, KU 48 B
Rz, 7z, BARREL THr o 48 BRI, BHE
2{To 7z,

Table
Group Anticancer agent Low st}?nl Middliz(/)sn; High ,uD;jxe'nl
Antibiotic ADR 0.05 0.50 5.00
Vinca alkaloid VCR 0.005 0.05 0.50
Antimetabolite MTX 0.05 0.50 5.00
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1. %k b BAMROETE & BiaEE

1.DNA AT A

MAEROBEREMEED DNAER 27 J Al
G, AMERaEE (GH) W RKEh v —r % b DHIBKD S
g —raRLIcH, 24 BEEIH% T S HEMMAEEE (S #),
G.+M HilERt (G, + M £8) oghnasgio o h, G,+
MBIz TOA R —7HHIEE L, 48 BiE, kU 72
R TIE X 5 I S, RUG,+M My 2 &
HIZGRERERE—V 2FT 2 2Dy —>
Wik ol T2 EERIZEE, S, RUG,+M HORE
DEEH A S, 120 % TR TERICHKRER D/
Y= BT HEEE L, fIEEEE DNA & 2
NI LADBEBERL, 2Lk,

2. A= TIFTTT7 4—

OST MDA LT 48 B > 5 6 BESEIC B
7 % generation time 2T L 72 £ Z 2 418 T
Hotz, iz, 24 FEHEO pulse labeling 2T LI %
HHT 5 E 5% 24 RHRCESMEZT U, Mg
BECETL, 8EME» S 06 ERIZ»TFT—F
EERL, 25 REERAT 2 LR ED T
Lz (®2).

3. MI L HfaRr R

MI 13525 48 BEfIte 00 & 96 FFfIR £ TIZIZ—E L
REEERL, MEHRES L (K2), £, BF
24 BRI DR Tl MER MRS AT S 2 S50, B
RSB R & 170, 96 RERRED &> BER ERD 5
k3w n, EMEOBEME &I pyknosis 25 HIR

w

x 10 2C
0
T3
[}
k]
L2
3 4C
=R
0 | | =0

Channel Number ( DNA contents/cell )

-y

Go or G1 S GQ*M
—— -

Non-Dividing
Compariment

Dividing
Compartment

LinoERE*EL7: (BE1).

4. EHREEK

FE 24 HHBO M EBRERD F N L RES
2%, 48 BRI & TREE BN W M O R mAsER
B SN, 96 MBI IR I PERREE L 2o 2
(R3).

II. #53% e M B AEMROMREG R E TR

3 7

1. BHlOEE

1) ADR

i) DNAERFNZSA

{REE THBRNZ GORY & G,+M &R
WY, FEFRE BEFHRCBIINBLOLET
i, GRIE G+M B — s BSHEL /85— %
RUTe, B s A ERE L € B8EEBICBVRTY
G, +M B MMSFE S n e, DBE CRERMIC
G HIDEA £ S HIDOMMMNTRD & h, HEHRE 485
M@ TR SHeEe—-s2F st vy —v %
RLTz L L, BHI2BREL T 48 RERICE G+M
BHosDE—7 2 BT 2HIERDN Y -V 2E LT,
BB T 24 B8R, RV 48 BB Itic 3 & 1312
FRED /S5 — BRI, L L, BHEREL T 488
i CIRAEMBIZEELE S, EA NS5 AFRUITEE
Thoiz (H4).,

i) LI

BB T 24 BRI 18.5% L BIC B L T
WAL, BEBHBRESRELLTI.3%TH-
72 P TI 24 BRRIRIC 68 5% L B R R L, 48 B
21z 32.3% EHIHEBUTRA LR, MBIz L ¢

GELL CYCLE

Go

MiTosis
THO Y CELLS

b

Fig.1. Correlation between DNA histgram and cell cycle phases. 2C.diploid; 4C, tetra-

ploid.
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REBETH -7, BBETIZ 24 BRI, 48 BERIMHRIL
W 0% THo7 (F4).

iii) MI & HHRERT R,

ADR OEEEERT CO 24 BER% O MI 11 0.3%
EEEERL, BEMBTIRO%ER >, FHEE,
RUBBIETO 24 BEH%, 48 BERE O MI 23z 0%
Tholz. e, BRK, BEERENCHEROEREE
M & pyknosis DM Sz (K4, BEE2 A).

iv) SHilak

ADR OEBED 24 MG OEE TIE, MBI
LU TEMBESI D L T8, DB Em 2 <,

gubcultprqu(Ohrf

Lt 24.1

M 1.4
MShrkafter subculture

Lt 25.0

M 1.3
96hr after subculture

#

EREZREL TSEBEMBETEL L 2IMOER MR
O ST, FBE D 24 BRI O AR B & 11z
FRRDRBTH - 7203, B BRI B LT H L B
LTEY, EHEREL T 48 BRI T & BInER I 7
ol BEETIEAT2EICEL, &5 EMEaso
O nEL <, BARREL T8 HM%BTH EMI
EolzlBodonthr-o7 (F5).

2) VCR

i) DNAEARANSF A
BRBEERT T G,+M OB 2 EREN %
BL, GHEGHMBcY—2 %512 2I&4ED/¢

mzuhr»afterhsubculture

Ll 26.3
1.5

7ehr after subculture

120hr after 5ubculture*

Fig.2. Profiles of DNA histogram patterns and changes in labeling index (LI) and mitotic
- index .(MI) of human osteosarcoma cell line OST in culture.
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& — %R Lz, BEBRE 48 B Tl iR & RN
Y =B U, PBE, RUSEBED 24 %
BGH, RUSHICE—2%287 5 21&HD 9y —>
2RL, SHOE—I GO —2 XD ELHERL
Jo. 48 HFfHR L 2IEMED /S — v 2 RLI=2S, SHEIE
GHOEY—70B SRS TH k. EHRE 48 1F
MEBTESHO LA 280 2 B L EMLL 728
y—rkizote (H6),

i) LI

VCR 2% BECTIERE L O35S, 24 Bk LI
IR LA IZRBETH D, 48 FER% CEE B/ 2R
Licic@E otz (6).

iii) MI & ffgpi R

EWEERT, 24 BFEZO MIIZXNRBOK 2 4, 48
BB THIBEEERR L. PRE, RURRE
ER T T3 24 BRI THI 50% M 2% B b+ 2 4
REETH D, 48 BB T 8 D pyknosis ASHERL
7z (K6, BE?2 B).

ADR
Group |

Control

Low dose
(0.05 g/ ml)

Middle dose
(0.54g/mi)

High dose
(5.0ug/ml)

Number of cells (x10®)

0 T T T T T T
24 48 72 96 120 144

Incubation time (hr)

Fig. 3. Growth curve of OST cell line in culture.
Each value represents the mean=SD of 5 studys.

Group il

L CHRNTY 9N 133088

Cchoree.tTs. erwr 1seees

“CholBR.CTS . 233INT. iseeer

ch 1eeicts. 2149, 10 RN

Fig.4. DNA histograms of OST cells treated with ADR in culture. The OST cells were
exposed to ADR at 37°C for 24hr (Group I)and for 48hr (Group II). The cells of Group
I were consecutively cultured, after eliminating ADR. in fresh medium for 48hr (Group

1),
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iv) SEHRER

BBET CIRIEE BN SRS &5 nies, EE
BERICIEMEEOEBER L, FBE, RUE
BT T3 24 BERG%, 48 BERTE & B RERICHRRERL O
B &R Lo, BRIOBRERIT L 2EMOER
Hot (A7),

3) MTX
i) DNAEA NI T A

MTX OEEE, TBE, RUSBETVLILOER
TS AEBWT Y, 24 BB G +MBOERL
B e SHOETHA SN, G, RU G~ SBITH
5 B BRIV /Y — > R LT, 48 BRI
2% EEIICS HOBMSTED &, EXERE B
Mg TrNREARECEE T 2@EEs A0 (H
8).

i) LI

MEDOMTX BEOWHALPDL LT, LIk 24
BRI TR O 1.5 /%, 48 B TR 3B RE:

Group |
VCR
LI 24.1
MI 1.4
Control
Low dose

(0.005 2 g/ ml)

o 80.cTs o LI 1%.0

Middle dose MI ?

(0.054g/ml)

High dose
(0.5 29/ mb)

TH1B8I LTSl

ADR Control
Z
=R
[
©
5 24
5 L
Q
E 14
2 M
A A
ADR added Washed off
T T i T ] rH

0 24 48 72 96

Incubation time (hr)

Fig.5. Growth profiles of OST cells treated with
ADR in various concentrations.
L, low dose; M, middle dose ; H, high dose.

Group [ Group II

CHIIBEICTS 1AM INT 133488

LI 26.3
MI 1.5

CH . 1BB/CTS 5 1929/ INT. 158085,

CH1agLIS] BRI INT L 1580e2

LI 16.8
B

W IeRICTS 183L TN 150618

Fig.6. DNA histograms of OST cells treated with VCR in culture. The OST cells were
exposed to VCR at 37°C for 24hr (Group 1) and for 48hr (Group II). The cells of Group
II were consecutively cultured, after eliminating VCR, in fresh medium for 48hr (Group

).
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Photo. 2. Microscopical findings of OST cells
treated with anticancer agents in culture.

A, 48hr after treament of 5.004ugADR/ml ;

B, 24hr after treatment of 0.54gVCR/ml;

C, 48hr, after treatment of 5.00ugMTX/ml ;
(Hematoxylin-Eosin stain ; x150)

VCR Control
X L
o
= 31
(3
(%)
S 2-
8
£, M&H
=3
= A i
VCR added Washed off

0 24 48 72 96
Incubation time (hr)

Fig. 7. Growth profiles of OST cells treated with
VCR in various concentrations.



1192 I

MTX
Control
CHo 188 LTS 2; LI 5&«6
. w2
Low dose | L 2
(0.549/ml) [i
Middle dose
(5.02g/ml)
LI 45.1
. MI 1.2
High dose : y 2
(50g/mi)

R 1T 26,3

Group I Group I

CH100iTTS 1ML INT 13Nens

MI 1,5

CH100:CTS 1076/ INT. " 1350081

CHOTDRETS 16301

Fig.8. DNA histograms of OST cells treated with MTX in culture. The OST cells were
exposed to MTX at 37°C for 24hr (Group I )and for 48hr(Group I1I). The cells of Group
IT were consecutively cultured, after eliminating MTX, in fresh medium for 48hr (Group

1).

MTX Control

>

g4

o

8 L
s H
e 2-

o

a

E

3

Z 14

A i
MT X added Washed off
-r T T T T T

Q 24 48 72 96
Incubation time (hr)

Fig.9. Growth profiles of OST cells treated with
MTX in various concentrations.

w~L7z (K8).

iii) MI x #IfERRR
TFRBEDVD A 6 F MLIZEENICHED
U, —bLMlEERE &Y, MEGTL L X
fbiziz» -7 (M8, BH2 C).

iv) AR

BEE, RCFAROERY LD, 24 BB CIRE
B Utz 2t 48 B TIRIRA £ 300 ¥, BHIR £%
BELE (H9).

2. 2RO

1) ADR & VCR OftH

i) DNAER M54

ADR & VCR DHET 4 B8O E A 75 AT
12 GHIDEY, G, +M OB X > TREMROE—
7EET 2N LR Y, ASBIETIE G MO
FELOERERTHREMDO Y — > L no7, EHR
EiR BRI 2 £ G, G+ M BOZER» A6
N, 2Ny —> kot (F10).
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Group | Group Il Group Il
s [T 26;3

o B i .
CH1BAICTS 1980, KT 133438

Control L M1 1'5%
: e ” T L ; 1085 L1S ‘u: LI 2-6
S aven e 11 37501 b :

(MTX 0.5+g/m1) ‘
(VCR 0.005#g/ml)

ADR+VCR
(ADR 0.057g/ml)
(VCR 0.005+8/m1)

ADR4+MTX
(ADR 0.054g/m1 )
(MTX 0.52g/ml )

Fig.10. DNA histograms of OST cells treated with combination of ADR, VCR and MTX
in culture. The OST cells were exposed to combination agents at 37°C for 24hr (Group 1)
and for 48hr (Group II). The cells of Group II were consecutively cultured, after
eliminating combination agents, in fresh medium for 48hr (Group III).

i) LI
TEMAT 24 i LT @R L 2IFEETH D, 48
BRHE TR BB L TR oEmERL 2

Control (B 10).
5 4 i) MI & tRaAT R
s VCR O, R UBBERR T TR 5N HE
3 3 Hix Bb¥ 2 M PHHB L 1272, ML RIER
5, BTHon, 7, BRLAMBSSRBEL,
g ADR-HMTX pykunosis i3 SEIMERHERD iz,
§ 1 ADR+VCR iv) Aifipas
Dros a‘dded —— MTX+VCR BEOCEVERCD S E2BE L - SEK 2k
S R N £ T8 EMIB U bR o7 (F1D).
Incubation time (hr) 2) ADR & MTX O#tH

Fig.11. Growth fil f OST cells treated with i) DNAEAH 752
11 owth profiles o cells treated wi e .
various combination of ADR, VCR and MTX in ADR & MTX #RAECEAE Lo 1EE, EAT

culture. 24 BFIR, 48 BFRIEE, KK GIMHPBOELWET 2
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orndgkn y—ritmani, Lal, EAR
HELTABBEMZIc R L SHEHICGIMBIOHE
tnsash, 2D y—> ot (K10).

i) LI

R LI EEE2 T L, MTX 2 EMICERATL
HIEELE—ORAXE L7 (F10).,

iii) MI & #RERTR

MI i ERiEAD L, 48 BER%IZIX 0% & 2 ) MTX
BIh{ER L AROMRESA & hz,

iv) AHREEEK

BRSO EANIC D 3 2 L SEEE S N IR FI R
FL T B FHETRE L 3MERSERED sz (8
11).

3) MTX & VCR O

i) DNAEX 252

MTX k VCR 2B {ER® L & 1358, 24 K
HBODNAL AN I AT S OB S BiY
B 2 IRMED Sy — o hidh S h, 48 BRICBWT B
IZIZERED /S — R E N, EEI R RE L T 48 B
iz s GEEOEHE: G,+M HOHEEED,
SERCBEM LNy =iz oi: (K 10).

i) LI

VEF 24 PR, MU 48 HEEIR O LI i st g
LCBRECHEERRLL: (H10),

ili) MI & MBEATR

ER 24 IR IC VCR 2 FEE D 2V IBRE
FLORBECEE SN A HPROMRES SHHE
L, 48 BERIERICIE 2o OMIME & & 11T pyknosis A%
ZEHBR LR, LarL, MIRHEIETRETH > 7,

iv) MRS

BB ER ST o h, 2 BItRS, RO
SEREIMGIRIR SR L7z, Lo L, BEIREL T 48 BER
BiZIIBmM, ERRESERERASNLE» o (K
11).

] %=

1. OST #ho#% & bz EI%R

DNA AN 2R eNn% SH, G.+M #iDH
o LI, MIO#EB L R—Emicb-o7, &
o, RERFRZLCIZIEE 48 BRI 06 B = T
M IERESEE 2R, DNAERA NS ZL4T
b SH, RU G, +M HAOMBISITIFF—E L T 7z,
DI ik OST ¥k G il ERIIZRATHY, S
HH, G, UM HioMlaEM»RER L 20, g
ENEFICHETL T AR EBbhn 3, #- THE
KoMl EE I RIZ T RE 2R T 2 L CIFEORM
LakEnt,

1. sREHEH O OST HoEREER- R THEE

1. ADR

— B HESTNIEEIEIDNARRO A2 & 7
RNA &% b HET 5 720, HEEEZEDIISED» L 4
T cycle phase non-specific #FEHFl & LTELZHNLT
&7, L»L, Kim 59, K tF Krishan 5913 S Bl
HADRIHWEZMH 2 ET 2 L2 8HE L,
Drewinko 2z S — G, BITHICIHWEZME 2R T 2
L%, %7z Barranco 59 M 8, KU early S #in
Lo L bBMOLBEMERTIEERELTWAE, I
5 BMEZFEOWRE ISV DOEREH B2, BETH
ADR iZ cycle phase specific Z3# & L TORF#M %
LYETI2HDLEZLNTETNS,

SEZ oNEHOEBRBETIE, ADR OE/ER
WEODDNA R b7 5 AXRIFNC G+M#iD %
BETRL T3, LI, KU MI TR A ER
MHEENTWE, Zd G+MBOERIZ L 2N
Biaid & &k &, G, S BToMEE: Lo #EiR
W <, G, 0 > THIM B E1E L TR
RS H bz bDEEZ b7, ADR OFEE
DODNA ERMZLTH, BEICSHOEMR, LI
DEMEMN A NIz, ML, B Lz 2 en
5 S HICHiEEEROETHEIEL, BEEIRERL
DA EN:, ADROBEEDDNAL A |+
77 MIXBOF N EIZIZFEBETH % A3, LI, KU MI
NHIZ 0% TH -2 & Z B 5, Krishan®, @R S0
HED I L FRAGMREEOFELPEE SR, &
512, HEHRERC L EMEOFEENRD Shigh o
T2 em s, BEE IR LO&ICERL S
BHIMEEI R ER LD EFE LN, U EERET
3y, EMEOREED S A TH ADR B EEENE
2ETLERHELLTH 52, KIBE, RUFTBET
2 GHIOEER Y30 s 0 Y, MlgREEs S 47135
SREBKRESEEE T 2—Ebb D LAk ank,

2. VCR

AF|DOVERBFEIZ OV T, Creasey 5022 208
BAHERARERELTVWS, 20 11, LENESR
FELER ARSI LTHD, #0213, DNA KFHE
RNA RV 25 —¥RIi2E L, RNA G EIHIT 5
ERTH 5. i, HRREERZB T, DL VCR
RSN ERE T 22D\ T, Madoc-Jones 5213 S
Bty oL bHWOEBEREET I LEREL T
%, BEDERETIZ, VCR IZEEEDODNA LR M
S L0, 24BERBTY MEHETY, GHMEOE
HHED N, BETH, BIBEIVKRTHo 28, L
TLY G, +M ORI 2N TV RVEIT
» 2. WIBERF R Tl mitosis 13 HEMASEBE T, DNA &
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AT ZLTODG+MBOERDERSIE, M HIH
FEMTHZ 2 LoRBE N, A2 A TY
BINMERA D D, & ICEFRERICE L VEMMBE
vohlzZehs, MBLZEE»S> MEofia
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Abstract

In the present work, the effects of several anticancer agents on the cell cycle traverse of
cultured human osteosarcoma cell line was investigated using flow cytometry. The agents
adopted in this study were adriamycin (ADR), vincristine (VCR) and methotrexate (MTZ) which
have been preferably used in the clinical chemotherapy of osteosarcoma. Autoradiography,
morphological changes and growth profiles of cells were also examined as reference parameters of
cell kinetics in relation to DNA histogram. The effect of ADR appeared to be dependent on dose
level, but at a low dose it seemed to be time-dependent. VCR at a low dose caused a prolonga-
tion of the duration of M phase, namely reversible metaphase arrest. On the other hand, at a
high dose of VCR a prolongation of G; phase and cell killing in S phase were observed, indicating
that the effect of this agent was dose-dependent. MTX caused the prolongation of G, phase
duration and prevented the release from S phase, resulting in synchronization. In combination of
VCR and MTX, individualized effects were dominantly expressed.

From these results, it was concluded that combination chemotherapy should de scheduled by
considering the effect of anticancer agents on cell cycle traverse.




