Inhibition of Potentially Lethal Damage Repair
after Cisplatin Treatment with Caffeine in Human
Osteosarcoma Cells
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v FMEREEEMRCBTAVATSSF R EHED
DNA B LOEEBERBEE A7 = 14 VIZ X 5

SRAFEFREHI/BFHRE (T EEBOKD)
E- S I
(B 4% 3 AI6EEA)

e P ERESEARCET Y AT FF VB ERDO DNA B#E»L0RERGORERE, ZhXHTAS 721 VOl
EER, BLUA7 o4 vOEABFCOWTRE L. BABRR2EERBCETEREL UL YASIFvEREL,
FOBERBREOERE CHEETHE, VATSFVESBETCR 2= — 2 BRIV IO LB LT, FEORBEL &
bizar=~HBREOLRAHBRESLNI. Fh, ZOL EMRBELRELVBED ImM 77 = 1 YR ERBREOEERC
M ckEHET s, BEEKEEC 2 = —BREOEWHLETLARSA. MRABPOEEGHZACLIAL, YAT5+VvE
ESIAREEEE TRACSHOBENA RS R, 0% G/M HOERCEL D, ILICERBRECT2RMEE TERTS
L, LEWRZOERRBRINEAER22ELTHRIEOAL. LaL, 27 =4 v2HEWTS L SHOERIR AT
G/M HIOEF,ARE I, BEOKERE LV ZOERIMM LEERZRRED Ao, =7, YAT7FVREKD
DNA &25% H-# 3 SVvORDARTRARND &, YAFFFVHEEUBMETa vy b e —LORBRIHHINBR, »
T A VORI L OEBCEE L. ¥, A—1524 2757 4 —THEYH D DNA REEE LA, YA
SFUBMEBDD T =4 VEIMC L > TV, VEIZV AT T+ VEREERXTERCENL W, —F, Y275+ v#
Lo DNA #4757 BYEFRIETRNS &, H5B1L2BHEE TS5 7 rBRABKED L, T O®RE « @y
BE5 2EOELERLE. i, 27 =4 VEINTHERC T 7 FF B Lz, Lizdl- TEREMED DNA »
EDT5FFREBECIID 7 =4 YIZEBB LI EELORD. AR TREAESEEHRC BT, YA7 75 vE&5H
CEXRRBCESZ LIV FTOATROEENEEI A, £, IMM DB 7 = 4 VRN X » TEESIFI I H, v 2
755 v ONERHRNCHRTAERYEL. ULORERENLYATSTF VLI » TEELZIT - DNA ISk Ts
BoBEY T, 27 =4 VBN VEEY LD DNA 2#8 L 15 DNA ARAMRESIh, BEYHENKCTHZ L8
VATFFYV, BT 24 VORBESREYFERTHLEEXLLNS.
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BRBOHRRIR L CEREOES L bW REMCH L
LTWA . BORTRIFIO Y 275+ v OBIIRAEAREL
BHL Ih"Y, EBRTHHATVAH, BEOLZASFE
BERIZ50~60%TH ™, FOPRICLBANDS. v AT 5
F12 DNA © 24840 5 b—ARE EOBET D 77 = v
LHENEBY MR TAHI LIl »T DNA ABfRER R T
ELXBRATWAY, YATFF VITIERHEO DNAKKLTH
FRICEEY MR T 55, BEENMERTH D DEEERIR
BEASHBE LAWY, EHACNTsHELEXL B8, 7
BMESIRIC BT DNA BEEEI VBE, YA S5+ Vv DE
AR OREERTWWI EHEINS. EE, £+ EA
E BT B TREHRIC & 5 DNA BEHCIBERERREH
BEohnsZ b @EINTE 0, BRI A SR
ERSETHDZEOBERD—DER TS, —HFH v F
VBMGTHLEIT =4 vE, BEERDD CINRIHREBERIC

BETHZEZL Y, EOERERZIMEIS L, MREEDHR
OREMNE BN D ZENRERATLEY?, F 7 4 2 {LH
RUATSFUDHERICH T = 1 VEREML T LRREEY
BOMBMESND - ELHMEINTLEYY. ZhizEsl
TH7 = A vH DNA BEEEEAL#H D EELLATY
B p B EREFERRCTHS. S, MAE
(confluent) JREEI= b 5 & + B AEREEEE BT, BKCE
BLt&EFTTY A7 5+ Vel L, TOBOEFROMER
ERT oA VHRINC X DEERROWE, L2747
VYRR 2 BT L7,

HMEHLUHE
. SHSEREIcs B X TSF L ENT 24 L OHAY

2
v B R ERE A RLEE osteogenic sarcoma Takase (OST, E

Abbreviations : CIA, chloroform-isoamyl alcohol; DMEM, Dulbecco’'s modified Eagle medium; DP, delayed
plating ; EDTA, ethylene diaminetraacetic acid; IP, immediate plating; OST, osteogenic sarcoma Takase
strain; PBS, phosphate buffered saline; PCA, perchloric acid; SDS, sodium dodecyl sulfate; STE.
saline-Tris-EDTA ; TCA, trichloroacetic acid; TE, Tris-EDTA
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&ip:*(ﬁjz“’), HOS (K BABIE, KBR), U-20S (K BEH
2, AK) % 60mm 7 4 v ¥ a7 743 v (Becton
Dickinson & Co. Oxnard, USA) WZA00ES DR L, 10%{F4
B R I i (Hazleton, St. Lenexa, USA) # fn x i B B K
(Dulbecco’s modified Eagle medium) (HK$ZE, WK T4~
SREEELTT 4 » Y 2 KEBF LTV 5 I L BEME TICH
BLEOBIC, BRED VAT 75 v (BRKEE, BR) 2 &Y
Ll BEEm e, To%, 0.16M EREHEHEAEK
(phosphate buffered saline, PBS) (B KBiZE) T¥EH L, HBEK
Pz C2EAEER LA, Z0LE ImM O» 7 =4 v (&K
27 =4 V) (FAFE, KR 2, vA7 55 UEE24AER
LU 2B L OSBRI N Jo. BEI24ATITT,
59% CO,, KESHEMORETHT -7z, 2BHEEF L FRE
PV, HEECHRATESas=—%b v v L.

I. ¥HREFEREOEHNEMBICEITI A TIF N

T4 DOHADHR

5X10°f@D OST #Ea% 60mm F 4 v v 2 WEEEL, 5~6
ARG AEBERY TR LN DERER Tt -1, T oMM
BERBIC/L 572 2AHTE pg/ml, BIV 10 g/ml D> A
J55 v | g X PBS OB LY. LT, ko X3
CERYTe- 7.

1. BBV 7> v (Flow Laboratories, Mclean, USA)
MRZRA LT, 005325 4 v v e LA A, 2
BEgOar=—%Hv v }T5 (immediate plating, IP).

2. 25 FHMRMEY EUEER (BEREBEER &,
ImM 27 =4 vENZlebDE Ntz b D& THEREL LA
b, BEEMIZ LY 7Y v TR IALT, 1. A=
- HH IR 2@BBEICH Y v F%fT -7 (delayed plating,
DP).

3.1, 2T Y Py VALEB LTI LY, 7 e —
1h2 1Y — CS-20 (BBFAEX, BAT) #AVTDNA £ & b 7
FakROMRER EOZELE BT Lz, Mgt 4 CDT0% =
27— T3040 A EEE LA #1000EE TS5 SMEm L,
500ml DEBARIZ 7 v~ 4 v v A(BEES, KB 10mg &
Blbw & sy o (FEMEE) 1.5g 2BML72EY 2ml AR,
M4 COBBBEPNCIHE LTla e Lic, s
BELT=7 + ) RmBk& BV, L — — 32 457.9nm (7 b
YV ) R

I 22757 #%5%0 DNA 8RICHTRIHA 724D

MR

1. %R DNA SR EO®E

M0 DNA AR EYF ¢ o v DR AKX THEL, v 27
TEYBEHDOBE H T = 4 VERIND EEIC DT Holi st
Uiz, OST #ifa 5X10°@% 60mm 7 4 v > 210 ¥ &, “C-5 <
YV(2M'C] # v ) 1.85MBq. T w4 by S HRE
&, ®3) % 0.37KBa/ml fnx 3 BRI L. Mk b )
TYVRBLTIRAL, ER 20mm OH2—R Y o 7 (SHh
X KR ¥ AR 3Bmm 7 4 o o 210 IXICEFOBEL T
IRMERL, BiEMmE®ORIEE Lz, D\ T5 xg/ml
DYATTF x| RAIEM SR PBS THEE ImM 27 =
TYOFLE, B3 HEET TERBEBRC TEELT
Tofe. OBEMI, 6RGR, 1R, 18RERT, 24BERIEIC H-F ¢
VY [AFAH]) #50v; 3TMBq, 7= 4 AT 4 vk

£1) 0.185MBq/ml T304 RIEHE LAz, » 5~ 2 ) o THER

DL PBS T~ 2HI12100% # 2 7 —AVBEER T\, Bk
#% 5 %@ EE: (perchloric acid, PCA) T5 4B LY. X
BIZF L — P REBET0% =& 7 — AT, BB LD ER
hovFr—vavhyvEr— LSCIW0 (7T rh, BR) T
HELC oxflEL, "CHRrD'HDEY2V ba—ALE
DETRD Iz,

2. #Babi-h o DNA SREDKRE

BB D DNA GRERA -+ 502757 4 —&Y
AWTEbL, YATS5FvENT7 24 vORER HEBEL
tz. OST Mifax ¥ = vX— 25 4 F (Lab-Tec chamber slide,
Nunc, Naperville, USA) ¥ &, 5 HREIEHRELTHRLAHNS
AT REBIC D ETHERLE, DWW Thug/ml OV a7
FF vk | GREEMELPE PBSTHEL, ImMM b7 = 4
VO, FEFET THEIRSRRIC TSR L. BRI
4 FEERHHELTO0.37MBa/ml ©°H-5 3 2 v % 1 B
TR, 1. LR AF ., - LESE, PCAABL T -
TEELL. TOBRBERNTLCTICHMBE LA — 50275
Ta4-—Bz=rPa v NRM2 (2=, ER)ICAS A Y
L, BRIETHhLY Y YA ADORERICAK, 4 COBRK
ERNTTHEEX SR, DWTAS A FRA0COEBK 2=
A=A X(z=h, RR) CTHMBLTHEEL, X51220C
DEBE7 P74 v 2R (72, BR) CLOHMEZELE. 549
FIRKCHRBERER L, FoFEAaLITR - BEKE T oMl
iz D s vA vk, S0 EOMBEY L, FOFY
fEZRD 7.

N. 2ZA75F %550 DNA BETSFFOBEREIC

RETHT AL OBHR

OST #ifn 1X10°@% 150mm 7 4 » ¥ =¥ &, 7 QRIEE
L, #HEBBREC /-7 2AT 0pg/ml DY ATSF v
| A X 7. PBS TH®RE, ImM 27 24 v OB
E, FEETOEXRBERBRC TER L, &BNKECT 4+ v
Yo ®ED ML Mizuno 5% ©FEEICHEE UT DNA Ot s T
otz Tihebb, T 1R NF VAR F Y 9 A (sodium
dodecylsulfate, SDS) ¥ BLAEF-Tris-=F L v 7 I v 4EEfg
(ethylenediamine tetraacetic acid, EDTA (Saline-Tris-EDTA,
STE) ###% (0.1M NaCl, 10mM Tris-HCI (pH8.0), ImM
EDTA (pH8.0) ) 2ml %5 4 » v 2 WM CHIRABMEL, =
NEF A=K A=V THED, FrFF+—+ K (proteinase K)
(Merk, Dalmstadt, Germany) 200 # g/ml % 1 2. T37°C T24&]
WE Lt RICEH T =/ =4 (7= —% 0.1M Tris-HC
(pH7.4) & CfafLzb D) 2z 200 EA S B Ticw,
BEOLEDE FEYED IR LA— YT SAT AL
(chlordform-isoamyl alcohol, CIA) ¥ (7 7 = sk /L 4 24 BT 5t
LAV T iAT7ra— V]| BEOEHETESLELLD) 2Nt
TS HMIBEL, BORLLTEEYED, ZOBREYDL S
IERVEBE LR, k=% -1 &inix < DNA it
¥, BOLEBRIRA. 2T DNA 12 Tris-EDTA (TE) &%
# (10mM Tris-HCI (pHS8.0), ImM EDTA (pHS.0)) lml #jinx
B L, Img/ml © RNA 4 #E: % A (Sigma, ST. Louis,
USA) 50¢g/ml %1% 37CT | B[ RNA OH@u i 1.
BU7 =/ -0, CIA TREH, SM DIFE(LF + ) v 2% RK
BE 250mM LB L3RME, =&/ ~ARBLEHRS R
7z. DNA OFEEiZ Burton OFE I 7. ThbbEREL
72 DNA W S5% YV 27 = EEEE (trichloroacetic acid, TCA)
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20011 %% 80°CCAHNHEMR L. £ D—#% 5% TCA T
100fE&F M L7z DNA B 2ml it L, o7 ==L 7 § VERE
(1.5g 7 =2=7 3 v 100ml OXKEBICHEL, 1.5ml ©
BHEBENZIcbDIT £ T AFe K 16mg/ml 275 &
S & fcBE) & dml Ik, 30C TOBEEIGE TR, D
TR UV-160A (BEEFRT, R#) 12 T600m « DRI %
HE LA, B UDERLTEVY v HalE DNA (Sigma)
R AWNEOEEMR S L DNA B2 R, —
75, DNA BBAD 7 5 5+ EBIXFETENET Zeeman z-8100
B (A5, X)) 2AVWCHAE LK.

V. #EtEeiast &

BEERDEEEBREICIT, D8O D & Dunnett B 7212
Scheffe DEEHEEXY F\, p<0.05%FEE L.

34 ®

[, ABERARCHT D P BAEEEHEBCHTZ LT
SFLENT AL DR

OST Ml Tk, RBEDOY R T 5 5+ vy, Miadk
DEEASENBED ImM 57 = 4 v SEmT 22 210
Ih, ae=-—HERRIERCHEH I, ALEvRAS5F
v2.0pg/ml BLUB.0ug/mEE LR, EESEBEOTR
#1.0& L8BE0.53, 8L00.21E7%%0y, 27 =24 v OH
B X b EhEh0.059, 0.0013&#10%, B L1600
BIERROBHIGREI NI, T, Y AT 5 F v EMIEMEEN
A7 24 VRABETIC-TS, YAFSS59 v 2.00g/ml, 5.0
pgl/ml TERFERO0.2T, 0.075&% 245, 3fEOPHRBHRA
AL (F1).

0.1

Surviving Fraction

0.01 1

0.001 f 1
5.0 10

Concentration of Cisplatin (zg./ml)

Fig. 1. The synergistic effect of cisplatin and caffeine on
OST cells in the exponential phase. The cells were
seeded for colony formation and several hours later they
were treated with cisplatin. (), cisplatin alone; A,
cisplatin followed by 1 mM of caffeine treatment for 24
hr; @, cisplatin followed by continuous-1 mM of caffeine
treatment. *, p<0.05 vs cisplatin alone.

Surviving Fraction

0.001 T T
5.0 10

Concentration of Cisplatin (ug/ml)

Fig. 2. The synergistic effect of cisplatin and caffeine on
U-20S cells in the exponential phase. The cells were
seeded for colony formation and several hours later they
were treated with cisplatin. O, cisplatin alone; A, cisplatin
followed by 1 mM of caffeine treatment for 24 hr; @,
cisplatin followed by continuous-1 mM of caffeine treatment.
*, p<0.05 vs cisplatin alone.

Surviving Fraction

1
0001 5.0 10
Concentration of Cisplatin (sg/ml)
Fig.3. The synergistic effect of cisplatin and caffeine on
HOS cells in the exponential phase. The cells wer
seeded for colony formation and several hours later they
were treated with cisplatin. (O, cisplatin alone; &
-cisplatin followed by 1 mM of caffeine treatment for‘24
hr: @, cisplatin followedd by continuous-1 mM of caffeine
treatment. *, p<(0.05 vs cisplatin alone.
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hoe rEREHZOMIITHS HOS, U208 Tt v A7
s3vekAT =4 VORHBBREXRI-EZ A, OST LRI
ImM D57 =4 v RABEMBCREE STk b,
Efica e = - HREONFHBHRIED b, Fhh 7 =1
VURBBABIL L > Th Y AT 55 VEMEE L KB L CEE
CHHROBEARD bhi (K2, 3).

I. MEATRECETIZILATIF DT OB

IEHRAERABIC D E THEE L OST Mo 275
FurhHEL, TCHREBE L IP T2, =avie—n
®1ELESEE, A7 5Fv5.0pg/ml, 10ug/ml TIZFA
Zh0.21, 0.057& IERBEHEECH2MBP LA UBREO &
FEAMBLAR. LB LY AT TF VLB OSTESEER
HBOERE TR~ ORISR, MRL2BEL-r = -2 HR
LR DP TR, BREMLE LSCEFRIEEC LR L.
Thbby AT FF v 5. 0ug/ml, BIU10pg/ml #5.1%,
MUERERBEM TR TLL IP LEBLBFLELLFRER
WLeEDEFRD ERVA i, TR TIT,
ThERIP LB L3 A, BRIV THOEFED LR
fo. Lin L2 LERBRECEBREY T CLETERIZE
ALUEERLighr e, —7, ERBEBKZ ImM » 7 =1
VERNT S EEFERO LRIZELAT, Wc BB T
YATTFVEN 7 = A VORBAYRERABC, =27 =K
ErZER A I, T oGP RIRBEELE TS
D, PREMETII? 7 =4 VIRMEEEIAEE S o =~
BRAFEN, YAFS5F v 10pg/m FETIRIP LB LT
HB3E, 27 = vEMLTICERBERK CERE LS DP £
BT 5 &#9230f5 % 2 m = —URESHEI X his (R 4).

0. SXTSF B EROERAROLEEIE H T 2 4 O

£
OST #IARIC 5.0 g/ml D 275 F v 54, DNA & =

1.0+

5 0.1
b
8
u.
£
2
g

0.01+

0.001

T Ll
5.0 10
Concentration of Cisplatin (#g/ml)
Fig. 4. The synergistic effect of cisplatin and caffeine on
the killing of OST cells in plateau phase. The cells were
cultured up to confluency and then treated with various
concentrations of cisplatin.  The cells were seeded for
colony formation immediately thereafter (), after 24 hr
incubation in a low nutrient medium (A), after 48 hr
incubation in a low nutrient medium (), after 72 hr
incubation in a low nutrient medium (), after 24 hr
incubation in a low nutrient medium with 1| mM of
caffeine (M), after 48 hr incubation in a low nutrient
medium with 1 mM of caffeine (M), or after 72 hr
incubation in a low nutrient medium with | mM of
caffeine (M), * p<0.05 vs immediate plating.

Time After Cisplatin Treatment.

0 12 24 36 48 72 Gr)
Control ” ’ “
2C 4C 2C aC 2C 4C 2C 4C 2C 4C 2C 4C
) 2
B
Caffeine =
(1mM) @
1 L 1 1 1 1 1 A 1 A D
26 4C 2C 4C 2CaC 2C 4C 2C4C §
o)
)
-
Cisplatin §
(5.0 £g/mi) /E /‘} M\ H ~ S
2C 4C 2C 4C 2C 4C 2C 4C 2C 4C 2C 4C
Cisplatin

Caf-\:zine _AL _AL A\ J\A_ VAN

2C 4C 2C 4C

2C 4C 2C 4C 2C 4G

Fig.5. The effect of caffeine on cell cycle progression after cisplatin treatment. OST cells were cultured up to confluency.
Then they were treated with cisplatin and incubated in a low nutrient medium with or without 1 mM of caffeine. At
consecutive times after cisplatin treatment, the cells were harvested and examined by flow cytometer.
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b5 A EERNCHN I L Z 5 6 BRI T TIC SO EK
BROR, 1285, 24RM L EBT DI OR SHOER S BN
L. LaL, ZOSHTOBERIBMEE TIZRbhR (T
D, fRboT G/M HOERNERCR OIS L 5787,

1004

% of Control
2
1

o] T y T T
6 12 18 24

Time After Cispleatin Trestment (hr)

Fig. 6. The effect of caffeine on thymidine uptake after
cisplatin treatment. OST cells were labeled with “C-thy-
midine for three days and seeded in the dishes. They
were cultured up to confluency. Then the cells were
incubated with 1 mM of caffeine (A), or treated with 5
i g/ml of cisplatin and incubated in a low nutrient medium
without caffeine (), or with 1 mM of caffeine (@). At
consecutive times after cisplatin treatment, the cells were
pulse-labeled with *H-thymidine for 30 min. The cells were
fixed with ethanol and measured by a liquid scintillation
counter. The ratio of 'H to"C was calculated and its
percentage of control was shown. *, p<0.05 vs cisplatin
alone.

T oz, A8KERE, T2RERIMRIZIZ, Go/M HADBRIIR ccBE
Eh, FREFOLTMICEVCEROBRRMCE 7. —%,
VAT FFUEEBIZ ImM DA 7 = 4 VERERICE ST,
L, VAT SFUvRERCRDISHOBRIEI T, &

150

;

Number of Grains

8

G T 1 T U T
6 12 18 24 48
Time After Cisplatin Treatment (hr)

Fig.7. The effect of caffeine on DNA synthesis after
cisplatin treatment. OST cells were cultured up to
confluency. Then they were treated with cisplatin
followed by incubation in a low nutrient medium without
caffeine (O), or with 1 mM of caffeine (@). At consecu-
tive times after cisplatin treatment, the cells were labeled
with *H-thymidine and cells were processed for autoradio-
graphy. The number of grains on the cell nucleus were
counted and plotted on the figure. *, p<0.05 vs cisplatin
alone.

(a)

(b)

Fig.8. Grains on the nuclei of OST cells as seen by autoradiography. Confluent OST cells were treated for 1 hr with 5 pg/ml
of cisplatin. They were incubated for 12 hr in a low nutrient medium without caffeine (a) (X 1400), or with 1 mM of caffeine
(b) (X 1400). Subsequently cells were treated with *H-thymidine for 1 hr and processed for autoradiography.
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boT G/M HDER I 120M%E BT TIRBEIhic. £0D
gREMOEBE LB G/M POERITHEML, v AT 55
B EOBET RS L S flaRMOERELIZREShie
pot. Ef, ImM #7 = A VOZEHE LB TR T2RR]
cEL ¥ TETHBEEHBELRALTH - (®5).

V. SATS5FLHE5%D DNA RICHETZ N T 242D

R

1. #8%xit) DNA AR EOKRE

5.0¢g/ml DV AT F v EREHOMANY DNA A5HE
12, GRS THBBEOMP I Ih, ToBITTITEE
L b 2BFRHICIZF206 I R T e, LrL, v A
SFUERESE ImM A7 =1 vERETS L, B E LK
Likgd, 6RFEHIZIZI080% & DNA ARIZEE OG22
BrL00D, YALSFUVOLRDOEERLEBELTAEEIC
DNA AP EE LTz, TOHELER 4 DNA &Rz HH
RETBENR, VAT FFVDIOEEREL BT L, KR
SLTHEBENR LR, N DNA BHEBIEY 7 =4 v
BETAZLTYAT3FVIE X M0 5—@REhs
ERREAL. LA L, ImM 37 = A4 vEBESEETIT,
DNA AR S RE D EATFHFBEHBRBELZER LT
Botz (K6).

2. #ip47- h o DNA SEEO®KE

AP IOATITT 4 WL VBRI IHROBER S VA
vBiZ, 2 v b r—ATl0L20BCTH o728, 5.0 g/ml @
VAT T FVEEH 6RERIT6 L 12 L WBRITET Lz, £
DELBEA T VA VHIREA L, 24BERTi215% & T4 T
h, BREFEO 7 V1 YRR ERBRO L < E TEE
Lic. =, YAFSS+ v EHEI 7 -4 v BEL-BT
i, #MBEAO S LA vBIZy AT S F v B S BIC H<B
b, —FARIZh 120 THT6LI3ETH D,
EHBEOWIORTH -7z, 2Fh, VATFTFUvHELELLD
Mgl @47z b D DNA ARREBICHE EhBL, 27 =4
VEETTRHE VAHShT, v AT+ vBmEE L K

T Bl

T T T T

6 i2 24 48
Time After Cisplatin Treatment (hr)

Fig.9. The effect of caffeine on the content of DNA-bound
platinum after cisplatin treatment. OST cells were
cultured up to confluency. They were treated with 10
#g/ml of cisplatin for 1 hr followed by incubation in a the
low nutrient medium without caffeine (O), or with 1 mM
of cappeine (@). At consecutive times following cisplatin
treatment the cells were harvested and their DNA were
extracted. The content of DNA-bound platinum was
determined by an atomic absorption spectrophotometry.
The concentration of platinum per DNA was calculated
and plotted on the figure.

(=]

The Content of Platinum (pg./soDNA)

LTHEBEEWMEX R L (KT, 8).
V. DNA Ba75F T OBEBECRETH T4 0B
®
OST fific 10pn g/ml DY AT S F v | B X e L
&0 DNA 67557 BEIL42.608/1rg DNA Tho7-.
IhEERBERECEEL TR ESSFFE2 811 6T
29.8, 1285MTI1218.608/ug DNA LE&BICHA L, F0H#%
BACHB LU TABKERETIZ11.0p0g/ug DNA L HEBEED
K2R IRE LIz, ImM DA 7 = A vESUERRIEEE T
BERELLCHET) DNA A7+ BB L, 6BHET
20.8, 12B5MC16.3, 48BFRIHIZI29.80g/ g DNA LB 5HE
BOBRHD LT, D7 o4 VIBER LR ERY i
TEE, W74 VEEEDIZ> R DNA AT 5+ +BOW
DPRBRNEEC D > 72, B ENCEEERRD bALh -
7z (X 9).

Z -3

v A7 5 F V219654 Rosenberg H2I t h FORBEME
PRENTLE, EOFERTHWLRTELERTH SN,
HFREUABEE CLBEABRLIAD E T2 OBRTELE
BB, MiiBEOLEH5  IRFORER L O EFERD
BECRI-TEi. LA LEFA Y s TRHRORbhiu
B, TMCIHROTH-THRVBLES TS 5 bic &%
LT BHBALR, AT FTFVvDOPHRIZFELTILK
W YATSFUERERLDERIABHY RS T AR, 20
R LREL 70D 2 L O— DI EANC KT B it OB R
BEFbohs. EHCHTIMURROBFTR, YAFFFv
DY RAHDET, FERILOMEE, DNA BEEDRENE 2
BERTWA®, FTh DNA BEEEDRES, vATFF 12
R B AR RO 2 RESNS N BE it 0 —
DTHHEEZLRNS.

—%, BELZITMRNAREORBE LV ICBE SR, &
FENERTHHGE LIBEHEREOBRREZASS. ©
#LI219674E Phillips & Tolmach 5™ & - TRE A h-BET
BB, 51 Hela MUV THHBRH LT d
L, KEOREBE L DWWAFEN LA L, ARBENEED
FREMIMELINBZ %R LA, S5 Little 5™ 2401318
BAHIZOhEERECR > ZE LY, ZoEERSEN
HBLZERRELL. IOREEERGOEERESIT, KHE

BHEETTH T VAT Y v RT F Y T A v i Of

BHOBREBICLROND ZENBEINTEOY, (L3R
BT 5ATHBCERELRRLEL OIS, HICERIRE
O RRIBRBRENTOBEE T AL EELH A, BEK L
EAEESTHRRC L DEM b d, ML »5
BEMILRETEALBETHZILNEE LW EELLA
B, KRR TIIBEABCN TR VAT SFVENT =4 VOfF
Arfst L. BRGHYER LT, Mty EFREc s o
BRERAZEEL, SLEBERRIOBREYETO 45D 1
ELTESRBRER(E D, HIEE HHBEMNH LioRE ot
THRBRAXBATAZ LT L.

UBETHI Lot FRRESEMRTHS OST 2EFER
RIZETEBRY AT F vEELEL, TOBELCar
=—EETIeS &, RS MRS LBAR
HELzr=—-BEENET LR L. MRDERRECE)
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Abstract

The present study was carried out to detect recovery from potentially lethal DNA damage after cisplatin treatment on
human osteosarcoma cells, and to examine how caffeine is detrimental to the recovery phenomenon. Osteosarcoma cells
were cultured up to confluency and then treated with cisplatin, followed by incubation in a low nutrient medium. The cells
were seeded for colony formation. The number of colonies increased in an incubation time-dependent manner in comparison
with those in immediate plating. When a nontoxic concentration of caffeine was added to the low nutrient medium, the num-
ber of colonies greatly decreased. The author examined the effect of caffeine on cell cycle progression. After cisplatin treat-
ment the cells were accumulated in S phase for up to 24 hr and consequently accumulated in G2/M phase. The accumulation
of the cells in G2/M phase gradually ceased by incubating the cells for 72 hr. However, with the addition of caffeine, neither
the initial accumulations in S phase nor the subsequent release of cells from G2/M block was observed. The thymidine
uptake was inhibited up to 24 hr by approximately 25% with cisplatin treatment, while caffeine reduced this inhibition of
uptake significantly. It was shown autoradiographically that DNA synthesis in each cell was inhibited by cisplatin and that
caffeine reduced the inhibition. The contents of DNA-bound platinum decreased with increasing incubation time after cis-
platin treatment and caffeine did not influence the contents of DNA-bound platinum. These results indicate that caffeine did
not directly influence the DNA excision repair process in osteosarcoma cells. The author detected recovery from potentially
lethal damage caused by cisplatin on human osteosarcoma cells incubated in a low nutrient medium. Caffeine inhibited the
recovery from cisplatin damage and enhanced the cytotoxicity of cisplatin. It was concluded that DNA synthesis in S phase
was inhibited by cisplatin but that caffeine reduced the inhibition and promoted DNA synthesis on unrepaired template, so
that cells were not able to recover and ddied.



