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#%E Etoposide D FEETRELEEBIX T 2 FBBEHRIC OV TERNME X 5 b FEHI
&g AL R S EBUERR (SKG-1IIb) # A\ T in vitro TORHRIZO>W-THRE L7,
FHEERAIEE DSR2 B dose response curve #{ER 3 % &, Etoposide DEREE & (E AR O 150
& & 3z survival fraction 134 U, BERFEMESDMEDBEIERFCTH D Z LA LR, 50%
BEREIEIREE (3, 2 ReRAEARETRT . 5ug/ml, 24RsREARE T, 0ug/ml THo7z, *H-thymidine O
BA~DEUA %2 b &t Etoposide » DNA & BHIHIZIR b BREE 3 X OPERBRRICEKEE L T, 500
DNA ARUHIBE 2, 2 RRIEAR TI213.0ug/ml, 24K 1A T123.5ug/ml TH o7, Etoposide
3 SKG-IIIb =5t L BB EERE I3 OB L - MEBEAN =R L OBEUFTR Y 7o b L, REHCHl
PR XD T Lo, cell kinetics ~NDEEL LB L, 1.0ug/ml T SH~OERI X 5 cell
cycle progression DEE M4 Bz, 10.0ug/ml TX24FERIVEA T, 50.0ug/ml Tl 4 ~ 8 FFE{EA T
cell cycle progression DL AR S i,
Ll k2%, Etoposide ® SKG-11Ib a4 2 Bz, (FRRE LEARMOREME &b g
BBL, THIEDNAAERMEBREE I<HBELE, T hboRBRIABBENENORE R cell
kinetics ~DEEp b BT S i, Etoposide ¥ FEBERICEKIGHAT 2B EICZ, b OERH
BE%ESE 2 BURBEEFELYER - BIRTAHALENRD D EEZ DRI,

Synopsis The anti-cancer effect of Etoposide was tested in in vitro in cultures of cells taken from a
squamous cell carcinoma of the uterine cervix (SKG-1IIb). Growth inhibition was tested by the regrowth
assay method, inhibition of DNA synthesis by the uptake of *H-thymidine, and morphological changes by
the method of Limburg et al. The concentrations of Etoposide used were similar to the blood levels
recommended for clinical use. '

The regrowth assay showed that the effective concentration of Etoposide for 50% cell kill was 7.5u¢g/ml
in 2-hour and 1.0xg/ml in 24-hour cultures. The *H-thymidine uptake test showed that a concentration of
13xg/ml for 2 hours or of 3.5xg/ml for 24 hours resulted in 50% inhibition of DNA synthesis. Mor-
phological changes were much greater in the 2-hour cultures at the higher concentration of Etoposide than
in the 24-hour cultures at the lower ‘concentration. Investigation of the drug sensitivity by cell kinetics
disclosed prolongation of the cell cycle occurring after 96 hours at 1.0ug/ml and inhibition of cell cycle
progression occurring after 24 hours at'10.0xg/ml and after 4 or 8 hours at 50.0x/ml.

Thus, the anti-cancer effect of Etoposide on SKG-IIIb depends on both the concentration and exposure
time and is related to its ability to inhibit cell growth and DNA synthesis and to cause morphological
changes in the cancer cells. ‘ '
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/20, BAEES 7 L3 5 E RIS S h,
BRICEE SR Tw5. ¥ RERARERIC S
T, MEHEECRT 5 AEMEAER ShTs
h17, EBEEY, BRI Iz bhTw5, L
mL, FEBRBCEL CEREES RaBIzES
hTuwigl, % Z TE% biX Etoposide DFEH
SR B PUBB R IC >\ T AR 218 5
BT, FEBRERT BRI o 3
% in vitro TOHRITOWTHET L 2.
LS & UK |

FRAZEMR . v+ FEERFEE LB R
ERRE (SKG-IIIb)®% FHy 7z,

K& ¥L - Ham’s F-1285# (GIBCO, U.S.A.)
BRI 7~ 1 > v (25ug/ml, BIHBHE), 10%
FAEMFFIE (SR ZHRMMUCERRY B
W, 5 BIRRY AREEBN, TCTHEEBEE
L7,

# FA%#|  Etoposide
phyllotoxin 9-(4,6-0-ethylidene-8-D- glucopyr-
anoside) } (79 2 b A=A ¥ — )R FEHERIIC
EERTHERL, HEbrERCH W, BES
BliXin vitro KRBT 5 MFRELYEZ LT,
1.0, 5.0, 10.0, 20.0, 50.0zg/ml IZ&5E L1z,

EBRFE

1) BEFEREDIEI A B I HFURRZ

FEANAER T O MR AR 73R oD 8 1 FE 1S PR B o s
(regrowth assay method)®% i\ 7z, T7abb,
3.5cm £ D plastic dish (Falcon, U.S.A.) i©l1X
10°/2m] o Mfa % 8288 L, 4SBERIEE &, ¥smE
A AR A TR B E @ Etoposide % 2 KpR
BHCIUFHEIERA SR, OB BREEFR
(NaCl 8g, KCl 0.2g, Na,HPO,+2H,0 0.116g,
KH, PO, 0.2g/1, pH 7.2~7.4) (Flow Labora-
tories, US.A.) (PBS (—) ) TH&E L, &
DOEEHIZEREL, 2, 4, 6, 8 B2 dish DA%
YEEL, £OFHE L OCHBE, EAnE
DIFFEMBE L IER Lic, ¥ 7-MREEREY ©
TRTCOEMAZmE TN, 6~ 8 BEE, XL
BEEAXRE & 2ER UBIEEE Y R T X Sl
DR R CTHBEAIEEREOFRB ST, FH
AR AR O ot FREFMIRIBUC R 5 £ A % sur-

{4’-demothylepipodo-

A

2051

viving fraction & LCTEH L, FXEERTS
» v b LT dose response curve {ER L7z, &
1z, dose response curve 7> 5H50% HEREING]
(EC50: Effective Concentration for 50% cell
kilD %3k,

2) BRERRIERAE O BUA Z b b I fo RFIREE

6-*H-thymidine (®H-TdR) (>15Ci/mmol) %
New England Nuclear Corp. (BA7 1 Y b =7
Be) L hREAL, Ball et al® O FHEkIcfED>T
fiote, T7d b, scintillation vial (Weaton,
USA)IZE 4«1 X105/ ml offax R L, 488
I &, £ E © Etoposide I E®K % in .,
2 BRI B\ IR24BERIEE L7, S h % PBS
(=) THEE, *H-TdR 1xCi/ml Z¥HmL T 1 B
HIFEERR, % PBS (=), R\WTH1.5%BIEFRER
TEEE L e, RIZH ethanol 10ml % FN104548 1
BE, I HI5 %BIERR Iml #HMmML, 80C,
4077 g R 4 Cw A Liie, &\~ T Triton-X
scintillator % 1ml #intR, MRS IZEGA F iz
*H-TdR O ¥ % scintillation counter (TRI-

- CARB 300C, Packard, U.S.A.) THIEL .

3) WREERIEEN D 2l RFIRZH

Limburg et al. D ki # U ¢, Etoposide ®
MBI S 2 A&z ST LIe. Thb
%, Lab-Tec 4-chamber slide (LUX, US.A) i
1 chamber & 7z b 92X 10*E/ml © o % B &
U, 48KSRISIC 4 RIE D Etoposide M EHEA I
%, 2 BEWAEE D Etoposide tnis&Ewg i €&

WA AT, 48, 72, 96, 120B5RS44 1 ether-

alcohol T[EE L, papanicolaou Zva % i L, #éE

L, BEAEBDWBER (=), BEDRAL

SRERENZERO HEH L 5h 5 B3R ERIBLO 12
LAERLREWEEYBEBE(), Mitofl
Biniaie b ZohCELBELYHEEEE (D),
MRRDIREAENREBL, FEFL T30
BAZELCBML TV 2 HELBERE D) &
LIWREFNEEE*» 4L RBCISEL,
Etoposide i=x 3 2 RZ 2 HE L7z,

4) Cell kinetics %> 5 2 7o FH R

Etoposide D fifaEIE: 1z 5 2 5 Bz o\w T,
% @ DNA histogram © &t % flow cytometry
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¥ HEWCEF L., 6.0cm £ plastic dish (Fal- 10}
con, US.A) 18 4 1X10E/4ml © M % &
LU, T2BRRoBE 28 12 R B » Etoposide TS &R =
B, 2RECEEED Etoposide M EW I §
CEHAZH AT\, 4, 8, 12, 24, 48, 96RFREE e
%17, *hEho dish 0% single cell 3 ‘
suspension & L 7%, 70%ethanol 4 °C 3 B %‘ 10° g
BIE L. & ok PBS (—)TE&, 1,500 :
U/ml ® RNase (Cooper Biochemical, U.S.A.) :E
T37C 1~ 2RI L, —E#HD RNA k% g
L7z, iz, #Mfd%50ug/ml © Propidium Iodide o ‘
(SIGMA, USAD e L (PIRE), 40x v
o 'nylon mesh filter &L, 5E& 7t single cell bz 2ats . " .
suspension IZ L T flow cytometry(CS-20, BEFIE 0 2 4 cul tu?_e days 8
T) c#ika DNA &% L, DNA histogram 1 medium change trestmert
%{ER L 7. phase fraction (X Fried' O D7 M2 SKG-IIb#ikic Etoposide % 24B$HI/E A & &
h Rz, ‘ ‘ Ttk O HEFE AR
w R
1) BEFERE D INEI D D BT HEIRZ 00 . 224 res troatment
- Etoposide 2 F¥EI/EA#OBMEHREZR 112, )
DARSRAYR RS OHIF IR R 2 1R L e, SO |
W\ e b, Etoposide DMENB KD £ |1 ;
o CRifa DA IH S hic, 8 BRIITZE £ | :
o ' )
10 @ 10[ i i
z T 5 10 2
g Concentration of Etoposide (ug/ml)
P 3 SKG-IIIb ABMaIc Etoposide % 2 B 5\ 112
3 24BERE A D dose response curve
é 10°
3 FULB BN REE & ISH UMY RLE., 2h
g & X b {FE L 7= Btoposide 2 BRIEM S5 \ i3
g 24BERSVEF © dose response curve (K 3) itk h
© ¥ Etoposide MBI 1317 FI B EE 35 X UVYF
) f | f FIRSRCARAE L, 50%MAEIMGIME 3, 2 BERIfE
10 Lgm , N S, ) B C7.5ug/ml, 2465 {E A ©1.0pug/ml T &
0 2 4 3 8 7. |
| s e i 2) AR DEGA o > 2ot AR b
| M1 SKG-IIb Mifaic Etoposide % 2 BRE{EE & ¢ 1.0~50.0g/ml @ % & © Etoposide InkE &
Tk O IETE AR W 2R D B WITURFHEERE LD D, *H-

NI | -El ectronic Library Service




Japan Soci ety of Cbstetrics and Gynecol ogy

19865F11 5

TdR © DNA ~DEUA L D E & 130 BEE%2100%
ETB5E, K40 L L THB, Etoposide DIEH
BEOHINCEVIH-TAR OBUARIZEA L, *
TR R 725 L BGARIBA L, HEFE
EIgE s b K- FA| DR M L [FAR, Etoposide
® DNA ARSI RITBE 3 X ORI KREL
T\ie, ¥7:50%DNA SEIGIBE L, 2 ReffF
FA#¥T13.0ug/ml, 2485 /F A ©3.5¢g/ml T»
o7,

3) FRBHHIBEE DD Ll HIRZ M

Etoposide # RIEE, RFEFHEFHA I3 1ZEH
Db, MIREAZERS X OMRERE SO
BT R EILD, BRI 5 o &5
oz, R1MMERBRE, RO REF
HEEY 4 BB L b DTH B, 120RRI1E

100f- meant S.D. i 2 brs treatment
meant S.D. § 24brs treatment
R
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5 10 20
Concentration of Etoposide (ug/ml)

R4 SKG-IIb #fE iz Etoposide % 2 BRI H 5 ik
24F5FREHE R D DNA ~D3H-thymidine DEUGA %

50

#F1 WREBEHEEDI LRI SKG-IIIb g
Etoposide 1z x4~ % FEFH| R4

ime of
Treatment (hr)

48 | 72 | 96 | 120

Concentration
of Etoposide (xg/ml)

1.0
5.0
10.0
20.0
50.0

=|+]4+
=% |+ |+
==+ ]|+

BT
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A%1.0ug/ml TRMREZRLCRLL, MRE
NZEREABD b h, BEEE (+) L1k, 10.0
pg/ml Tixa/e b OMERAEBL, AELTW3
MO S EH AL TR Y, hEEEE
() & L7, 50.0ug/ml T3, #MlaDIREALIX
FBLL, AEMROMEDEHCELLTEY,
BEREE () & L7, 50.0xg/ml CTi2488R©

. (D), 2T () DEEXRTDLRE, B

§

=

he

T A NN
AN
A-&l\:};“

¢ &« c 4«

1 pg/ml 10 pg/ml

24 ne

96 br

«© ¢

50 g/ml

X 5 SKG-IIb #8 f iz Etoposide % 24 i ~ 1208
MIfEA X 2 7B 0 M DNA histogram D&Y
1k

10°4 o==o0 control
e - 1.0ug/ml
. 5.0u9/ml
a—a 10.0ug/mi
om0 20.0ug9/ml

—=u 50.019/mi

Cumultative viable cells (count/ml)

10¢

) 24 48 96 120 (hr)

® 6 SKG-IIIb # 2 1= Etoposide % 248§ 5]~ 1208%
e SRR 0 &8 s 313 5 Ml
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2054 Etoposide® FLEEEEH R iz o\ T D ZEBEAYFF 5T

BE(E IR IR B AT bhi A, (SRl
E@ﬁﬁf%&%%k&é&%nﬁim B b
y o

4) Cell kinetics %> 5 & e RHIRESZ

PI ¥+f84z & % DNA histogram %X 5, %B@ﬁ
B HEMBREEYR 6 1R,

Control D Mg Pl X 5 DNA histo-
gram T3, diploid chromosomal complement (2
C) ¥ dominant 7z tetraploid chromosomal com-
plement (4C) /s peak &7 5 2 & D pat-
~ tern Z/R L T\ 7z, Phase fraction ¥ BET %
L, G, +Go=64.3%, S=14.2%, G, +M=21.5%
Ll b, cviEI16.1%TH ot 1.0ug/ml TL148
BERIVE A © S B £M L, Phase fraction 12 G, +
G,=12.0%, S=31.6%, G,+M=56.4%, cvfH
1326.7% T & > 1z, 96 R 1EH TG +Go=
17.2%, S=5.6%, G,+M=77.2% & 7tH, G,+
M iz peak TR L, —ii2 Go+G,HIc BT L
7z, Etoposide 1.0ug/ml DEETix cell cycle
progression DEIED L b i,

10.0pg/ml Tix, 24R5HEERATSHICEREL,
Phase fraction 1Z G, +G;=10.9%, S=59.8%,
G,+M=29.3%, cv{Ei322.8% CTHof., LIET2
R, 96BFREI(EA T % kD pattern 7R L 7z,
Etoposide 10.0xg/ml DEE TX, 24REEALL
% cell cycle progression #MEIE1ZTE 2> 5 A A
Z b, 50.0ug/ml TiX, 4 BEERERA A S DNA
* histogram 73 < ¥ 7 L, Phase fraction i G, +
Go,=51.9%, S=18.2%, G,+M=31.5%, cvfl
1323.3%, 12BRAERR Tk G, +G,=52.8%, S=
19.0%, G,+M=28.2%, cv{Hi224.4% & 72 b,
96ks il 1E A ¥ T R Ak © pattern & 7R L 2,
Etoposide 50.0uxg/ml T, cell cycle progres-
sion 2 4 BEREEL LR EAEELELTWVWS S
EASHIBE L, |

Z =E

BABB®EE O T, TERE BRI
X3 B RESEHAMEL, FEOPEFROBEMD B\
REFGRERESACLR TV A, RIEKRET
NEEEIIHEL I h T ey, FEE S /MR
PERED, EM Y v, [IREY, BAEEY L

A EmE38EIS

CEZHELREI»D BTV AH L VHEA,
Etoposide # A\ CTFEFRB I T 5 HiEESF
DEBERHM R %55 BHYT, SKG-IIIb Mg x5
% in vitro TORHRIT2WTEET L e,

%7, Etoposide D&Ml 33 2 SUEE R
 EHERIE L T, DNA &R H %R %*H-TdR
DEGARE TR, BHROMBICE 2 5 HE
oW T Limburg et al*®¥ D HEIC X b 1T,
T bz cell kinetics ~5 2 5B I O\W\TIX
flow cytometry THBREf L1z,

Drewinko et al.®iZ & + lymphoma cell line %
AT in vitro DEB % 707:.. Etoposide 1
BI1EF I X 5 63%H8 8 0 % BE 13.3peg/ml T B
b, 10ug/ml T295%HE & h, (ERREOER
Lo THHR IO BRI RS EHREL T
5, BADLU e b/ EARE BV
EE T, Etoposide 1ug/ml 1KE{EM T con-
trol &3 & A EZE 72 <, Sug/ml TIiXI6KFRH
THHEZIRZ <L, Etoposide @%B]ﬂ@i%ﬁ@?ﬂ]‘%ﬂ b4
BERSIORBIEKFETS E L, EaibsY
= v 2 IR M RE P388% A t%-ﬁf,
Etoposide (3 BEKRIEERI M 00 B R EIE AR
CETHEFBRLTND, ThHOBRIIEED
DR & 13IE—3T 5., b Longetal®ik2
o/ Mg Y St 3BOME R EMIT %
B \» T Etoposide 1 K& 1 A ic X % EC50i2
2.8~15.9ug/ml (4.7uM~27uM) Thot L
ELTED, EESO 2RKBIERD EC507.5ug/
ml & FAREDORE TH o7, Ll E X b Etoposide ©
SKG-11Ib M3 % A ME R ERARE
B X OEARERICEKAE L, £ o ECo0IXERKRTIC
Etoposide D& HFHETR X AT\ /7Nl Ba i Fii
D ECH0EALUL T 5 2 & hHDT,

Loike et al.'®i% Hela cell # i\ 7% T,
Etoposide ( microtuble 2 & 3" H E K E
L C—AEE DNA [ HHC IR 5 LT
%, %7 Etoposide 165EAIC X 550%DNA &
BANHI B 121.47ug/ml 25uM) TH ot LG
LT\Ww5, EELOKRHK X WIXH-TdR DEGA
2% Etoposide DEFRBEOHEMD 5 W IIEH
BRI OERIZHEVGEAD L, 50%DNA AR OH)
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FIERE X 2 RERIFERBE T1213.0ug/ml, 24FRFREI1E
BB Ti3.5ug/mlchH o, Ll EXb,
Etoposide ® SKG-IITb Al i1 3 % DNA & B
MHEIRZEREE 3 L OCIFARBCEFEL TV
5T EMNHBIL T,

%%‘Jﬁ}mﬁ%%%:f—ﬂﬁﬂﬁiﬂs BaBHE, 50.0
pg/ml TIRA8EERIC (H), T2BEREC (D) DER
L, 1.0ug/ml T3 120RERT (+) OF
WxR$ o &3O,

Skipper et al.!?i35E D LEFEREC IS \WCHI
@E#x (cell kinetics) DEEA LB A L 7o bR 258
F L 7-. Krishan et al.'?iZ flow cytometry *
\» T human lymphoblast iz X L T Etoposide
1.0ug/ml H24B5R7EAT % & cell cycle pro-
gression 2MF1E L, s SHIcERE T 5 DNA
histogram #HR T % L BT 5, ERABMNI L
b i/ NRERERE RS B MR 1 3 1) % Etoposide @ cell
kinetics 125 % 5 M B o\, URBREIIERI X
h SHOEEL AL SHIicHENnEREL, 10
ug/ml U EOBBRECIXMREES MELE L &
BRT WD, SO TIR1.0ug/ml TiX 8
BERIFEA C S B SR Lthed, 24BRIVER© S
CEBNZR IR Y, 6RFHEIEA TSN L G+
M iz peak #RL L7z, —7710.0pg/ml Ti124
RERSIVEA T, 50.0ug/ml Ti 4 75\ L 8 BERI/ER
T cell cycle progression DIEIER L b, Zh
b DFE R 5 b Etoposide © SKG-HIb Mg o cell
kinetics ~ 5 % % B %13, 1.0xg/ml T 1% cell
cycle ##ERE X, 10.0g/ml BB cell cycle
BEIEXEDZ E2¥T,

Ll E, Etoposide ® SKG-IIIb MRz %3 % 1%
FEIFIZHR, DNA A EINFEIZIR, MIEHRE, cell
kinetics L5 2 AEEBIIEHEE B X CfEARRM
DEIMELDRKEL LD ENHONL,
EC50% X U'50%DNA SR HIBE X, KM
BEELHEL I T B/MBREE O Z h &
L Tw%Z & b¥o7,

TUPRERERZ 2 OFARA DK ELSBE
WAEMIERRE (type D & RRRMKAFHIERAR (type
ID w08 L, BEKREEERARELZ I LIERDH
(type Ia) &EZHMEDDEZMIEREE (type Ib)

i i

2055

CHESELTW%, £ LT, Etoposide d £k /s
type Ib DHUBEFIOHEE L2, 1BKERS
I IFEFEEMEBEETLRERRSENRE
BhBEHEETHHELTWES, TLERDBI I
Etoposide & FI#RiZ type Ib 12/ 3% Bleomycin
COWTCEEIcHET L Tk b, Bleomycin D 4-E|
BER1ERE L ) 3135 e ECHEEHRE Y
blebTELTWS, ZDZ iy, BREOCLE
i 5h T3, Etoposide % A\ iR T
b, /MERaERECRH LT, 1EAKERELD D
3 ~ 5 ERIREGER S IMER T\ 5 & DBMELD
57, !
ThbDESELDOEREE RO I XMHEE
#5, Etoposide i3 FEEHMEF L EERMG
Xt LTI type Ib OFEEHREY R T &
23 b, ¥ 7z EC50% X U'50%DNA & BN B E
X, BRI HERIME L & T BN R MR
BEOFNIGELUL T W5 & & 3o,
Zhboa R, Etoposide # FEBELEIC
BRIRIGATA2BAOEBRITLY, X LIERN -
BRAREUBUE R N B 2 & IT X b, B s HEk
BHL IR T 5 THAHH LEXDIE,
RRXOBEER, ER2ELAHERRARESE X V23

B HAEERFESICB\WTRERLE,
: x ®
L BF #, FHEESR REHMN, MK, B

R, BiRL%E, HLB—, )| L#EM, KFEF
e i/ M RE RS E MR w1 B Etoposide @
Cell Kinetics 12B83 525F%8, 2 & (L8R, 11:1237,
1984.
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