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Effects of Anti-Tumor Drugs on Thermosensitivity of Thermotolerant
Cells and on Thermotolerance Development

Masayo Furukawa-Furuya
Department of Anatomy Osaka City University School of Medicine

Research Code No. : 407.3, 752

Key Words : Hyperthermia,
motolerance, Chemical thermoenhancement

Chemical inhibition of ther-

Effects of anti-tumor drugs, Peplomycin and Mitomycin C, on the thermotolerance development of
Chinese hamster V-79 cells and on the thermosensitivity of the thermotolerant cells were examined by
the surviving colony formation in vifro. Remarkable thermoenhancement to the thermotolerant cells
appeared by the treatment with these drugs. Complete inhibition against thermotolerance development
was observed by fully continuous treatment with the drugs during the 42°C—44°C step-up heating. It
could be stressed that the present concentration of Mitomycin C for the results mentioned was of clinical
use. It was suggested that the combined treatments with hyperthermia and anti-tumor drugs were useful

in the cancer treatment.
I. #& E

BBEE G W BT L BB ENED S h
BB, BEHBREACERER Lot X 5%
FHERELTHESAVWbRT WS, FRERYSE
Ricks T, BEALACERERN L O AAE T
7 N F AALEID, Bleomycin®~®, Peplomycin®?,
Adriamycin®®, Mitomycin C'V% ¢ Cisplatin'?
ZLOHFHREMBD RT3, X, HIBAH
LIS D RHFITH 5 BEFHRMEWE?, HEEHS
U Benzaldehyde 5% &4 & o §f F AL I 3
WTHHREHRAEE S h T3,

—75, REDEWFENFED 5 b THARBAE
B E > THEREREAS E L TRARME O HEH
H5, ImEMHE &L, WD BB IER 0 A i

PEFI614E12 A25H

(59)

WIREVLE & 1T 5 & 2 B H ORBAE IS TR
BRSEMEMNMETT5Z &% E 5, BEMMEIZ43C
DL & TOMREBTRO DX D HE KM
ERIBDLND, Tibb, 43CLTORER
(low hyperthermia) TR AR d1z 8 2
DB h, Rk < e U CiEfitEc i
A8 —7 0 43°C Lk oiREE S (high hyperth-
errnia) THLINRAAEEE3TCIT incubate 5 2 &
X » TREMEN R ICHE L, #98 ~ 121
TEORKMEIZEL, 24-~36FFHF CHREZHR,

FOBHERL T M F e, RERED HBL &
heat shock protein (HISP &BE3) DA RLH
CHBIL T3 & v S nd 52029, HSP (1
KIZEE, BERE, & 2w a v A=n b EYM
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Echoh, 20k~120k #1 F v OLSFEYT
L, +ERSFERT\5, HSP DEEIL %72
I<bhroTitwiid s gE D HSP (I—ED
BEEH LMY IRIET 2@ X550 Tikicw
EEz bhT\wb, REEEO HBIRERK EoOR]
BELIt-oTW5B, ZoRAMES KB LT
BEOHMBAFINED X 5 CHEERERTHE
MAZ LREERIEELEELZLRS,

Z OETIL, low hyperthermia 12 & - T A
B IR B O BN 5 Hl 23 AFI O Hic>
W MlR O R ET R E ¥ R R Y T/
W, SHEABERC o WTHRBEOERENIE SR
DIk,

II. ##¥te FHik

#MBE © 4 T » E B L Chinese hamster V-79 fll
farzffkx AT fibhi,

e Hb o 8 78 55 Hb 121000ml = 12730ml/Eagle’s
MEM ¥5# (HK), 20ml/2.5% Lactalbumin 7K
R EwE (Difco), 100ml/NCTC-135 B5#b(Difco)
K O150ml/FEEMLR A i (Gibeo) & 1riRBIE Y
Fiz(BUF, MLN-15 &M.8), MLN-12#i < #
Fi, MFOFEBEXRL T3,

B IRIR42C R OMATCIRE LicEREC
fTote, ERMLE T A ESP-47 GEREBUERD »
Auvie, ZoEREOEEX+0.05CLINDR2E
HEACHETE S,

#Al . Peplomycin (H#A&4{t3E K.K., LI'F PEP
EFEL)E10pg/ml DR T, X Mitomycin C(#
F5E KK, LU F MMC & .8 120.05ug/ml &
U0.2ug/ml O HRAEREE ©MLN-3 wHE#EL TH
Wiz,

HEFE K U EERRME | ML Falcon L4 Y = &
VVEIERUBAmMIE Y 7 A 2iciBE X h, hl
Bx W5 D TISKERM6ml © B & L b
CO; incubator (37°C) CHEEEZE I hi=, ME%
SUE A ONBIIT N CHEBEERMRAGE L
7 5 A =iz MLN-3 R EH BB L, =
hExEoRENCERMECHEOHMEBL T
i,

R TEOKBAE I Kb olcgTDT 5 A
2 2iL6ml O BEREE M (MLN-15) #EA L, B

(60)

HlA AN X B IR BIEREED R & IR A B 1R ) R

hUE%@ 5% T CO, incubator Bz 5 ~10H
FEEL, £RWURECI ) FoMRERERY
colony forming units (C.F.U.) TEZE L7, #ja
REEZ R TICDDIRE L LTV To fé
VX, SLERREE ~ AR EROBEBAT S K
|77 7 EETIRERTS) CTEERY]/e iz
By Ees BT HRH%EE S,
Im. & &

(1) B#iTMHED HER
RCIEZTT S &, W7 7 7K Lo e
B ~EFRMBR L2 ~3FECTARIRD B Ir
b, ZHKE -7 (Fig la),

42°C 2 RERINIEEE, 7o72Bi244C (step-up) in
BEfT5 &, FONBTHHUCEMME® To
fH7.2550 T T, 42°C InRAEFEI AR © IR BUESE
PFEIOL/4.5E T L, 0 TofEix32.5050 %75
L, #EHitkE Lo (Fig. 1b),

(2) 42°ChniB & EHIDHHR

PEP 10ug/ml £42°C iR & Mt B+ 5
L, 2D DEFRMBELB/ ORI, 2ARU2B X
N 42°C B nE & U37C T PEP W # 4T -
TeB e DEFERMBERL, 2C 132A L2B 0B
PHEMEAYE LT\ 5, T7cbb, PEP &42C &
YRARCHRAT I Ltk - THESRERR bR
B, IREEILL O RMER AR B &, MEBRER]
~ SR ACELER 2R b (Fig. 2),
Fl#kic, MMC 0.05ug/ml & 42°C 038 % OFFA 3
5L, ELVWHEBHRLEOh B, 3RMLL
PERAMER 21T 5 & AIREE ~ 178 thik 0 A
b < ishirhih s (Fig. 30,

(3) 44°Cinig & EH D HHA

37CT PEP 10ug/ml WE*1T5 &, 500 % T
T rihBHBESR LR ed i, —7h,
AATCEMINR X To {E7.25% %R L7, PEP 10
pg/ml LA4CTIR % RO AT % & TofEIx
3.754 &7eh, MIRRMRZHIWN 2 FHRE
it GERRE =44°C B IR © To fE/PEP, 44T
& B GF i © Tofl=7.2543/3.755=1.93) (Fig.
4),

kD EER % MMC 0.05xg/ml B 00.2ug/ml
PRWTTR -1, COWEEO MMC #37CT

BAEREE $46E F12%
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Fig. la 42°C iramersion periods-survival curve.
Ordinate : surviving fractions in C.F.U.. Abscissa: hours at 42°C. Monolayer
cultures of Chinese hamster V-79 cells were immersed in water bath at 42°C.
Development of thermotolerance was observed. Bars of symbols represent

standard deviations.

Fig. 1b 44°C immersion periods-survival curves of control V-79 cells (open
circles, 1B) and the preheated cells (closed circles, 1C).

Ordinate ;

surviving fractions in CF.U.. Abscissa: minutes at 44°C. The

preheated cells were conditioned by immersion in water bath at 42°C for 2 hours
immediately prior to 44°C heating. Monolayer cultures of control and the
preheated V-79 cells were immersed at 44°C in water bath. Reduced slope of the

preheated cells showed transitional thermotolerance to 44°C

heating which was

developed through 42°C preheating. Bars of symbols represent standard devia-

tions.

MELTH 1M E bRz E L
AT otc, MMC &44°ChniR % R ff B3
5 ERDIICRE I EFET A HRGELTD R
7z, MMC 0.05¢g/ml 321%0.2ug/ml & 44°CHniR
O EEOFHAED TofEIXFhEh5.7548 7O
4.255 £ Teofe (Z M Z hIgEEILT.255/5.75
4=1.26F 07.254/4.25%=1.71) (Fig. 5),
(4) Step-up fnift & BH DGR

EH614:12 525

(61)

OB IS S step-up MR & IH L oA
i
a) 42°C (2 R —44°C + 3£ HI (8 ~ o #ARED)
b) 427C +3EH( 2 KR —44°C (F& ~ D HARD
C) 42°C +3EHI( 2 Ref)) —44°C +3H| (4
D
@ 3 B D sequences TR B Rz, a)d sequence
TIX, 42°C 2 FFREAEIZ X » TIREMEAHE L
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Fig. 2 PEP treatment periods-survival curves of
V-79 cells.
Ordinate : surviving fractions in C.F.U.. Abscis-
sa: treatment periods (hours). 2A: 42°C alone
(Fig 1a) (solid line). 2B : PEP in 10ug/ml at 37°C
(open circles). 2C : estimated survivals from 42°C
and PEP 10xg/ml (2AX2B) (broken line). 2D :
PEP in 10ug/ml at 42°C (closed circles). Enhan-
ced cell killing was observed in simultaneous
treatments of the heat and the drug which was
shown as a difference between 2C and 2. Bars of
symbols represent standard deviations.

efifa (AF, Wih iREG MR &8 1
44°C i 247 5 BRic EF 2 HF F L, b) D sequence
T, L2CHERFPCEFLHFBETLE Ltk 5
Bt o B 5 A O M E R T X< 4°C
IRIZ X - TEZ L, ¢) D sequence T, step-up
hniE % @ U CEH & RSGHE Lk,

a) 42°C (2 ) —44°C + 3 (F& « D AR
IR 4t 4 AR % 37°C ¢ PEP 10ug/ml 0845
&, TOFDDI5~305 T3 BEO37C, PEP
BHAR L Y IKERBIRHBREVLAOREH, £
N LR X R PEP BRMER RO T h & ke 4t
FRIMBITIENRFELT 5 (Fig. 6). Kic, BE
i P B A2 44°C iR 3~ 5 B PEP 10pg/ml % 6
AT % & EFRMEEB 0 SAEFRMBOE ¥ TF

(62)

A AR X B IR SR & TR AT B BRIk 250 R
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Fig. 3 MMC treatment periods-survival curves of
V-79 cells.
Ordinate : surviving fractions in C.F.U.. Abscis-
sa: treatment periods (hours). 3A: 42°C alone
(Fig. 1a). (solid line). 3B : MMC in 0.05zg/ml at
37°C. (open circles). 3C : estimated survivals from
42C and MMC 0.05¢g/ml (3A%3B) (broken
line). 3D: MMC in 0.05xg/ml at 42°C (closed
circles). Enhanced cell killing was observed in
simultaneous treatments of the heat and the drug.
Bars of symbols represent standard deviations.

DHBEAZ LD, To [EIXXNBO step-up e o
32.5040 0 57.5053~ L E L { E4 L (Fig. 6).
C 0 PEP ffF I & % B8RR34, 33(32.504/7.50
FIETRY, MCHEMINEBIZ ORED PEP %4
FALIRIERbh 2 HEE]1.OBL D b k&b
el

%D Bk X MMC 0.052g/ml % 0°0. 24g/ml
ZHWTHTiebhic, BEARKEMKRIZITCT
MMC 83 % &, IR ~ LR iR O 2.
IXBBED3TC, MMC AERREERY ~ AR i o
AL Y TMCRE R, X, ZohRog
EXMMCOBREIEKEL TS L5 IcR 2
(Fig. 1), REEM %A MMC &44°C tnig % R
RRLERS 5 &, 44°CINRICS L T2 L\ BERksh R

BARERSE 584648 $125
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Fig. 4 PEP treatment periods-survival curves of
V-79 cells.
Ordinate : surviving fractions in C.F.U.. Abscis-
sa: treatment periods (minutes). 4A : 44°C alone
(Fig 1b) (solid line). 4B : PEP in 10xg/ml at 37°C
(open circles). 4C: PEP in 10ug/ml at 44°C
(closed circles). Enhanced cell killing was obser-
ved in simultaneous treatments of the heat and
the drug. Bars of symbols represent standard
deviations.

D3gRd b, MMC 0.05xg/ml K 00.2ug/ml 4L
BHIZAENI.2550 K 05.75% O TofE % 5
L, BRI ZhFh3.51 (32.509/9.25) &
U%5.65 (32.5043/5.7543) Licoic (Fig. 7).
b) 42°C +3&H1( 2 W) —>44°C (& « D HIRSD)
42°C 2 B IniE & PEP 10ug/ml & % R 6F
AL, H\T44THER drug free T 5 BE(8C)
123\ TIX42°C 2 BeEIiniE & PEP o [F Rt iz
X o> THERRELR Shich, 5| X#k44°CniE
ZOWTOREEZMR I LT B ENRD
bhtz, XEBED step-up iR D To {E32.505 12
e, 8C D £ hix20.255 %R Lz (Fig. 8).
42°C 2 Ref iR & MMC 0.05ug/ml & o [F B
GERICEE T, 44°Chni % drug free T 213 (9
), 42°Chnii & MMC RIRBE R X » CHTE SR
BRD LRI, 5| EHE L 4TIBRIDOWT DR

AEf614E12 A 250

(63)

1433

10

TT——— o
\ 5B

\\\
Az \\
AN

107 4 \

10"

107

SURVIVING FRACTIONS IN C.F.U.

\\

D 10 20 30 40 &0 60
TREATMENT PERIODS (MIN)

Fig. 5 MMC treatment periods-survival curves of
V-79 cells.
Ordinate : surviving fractions in C.F.U.. Abscis-
sa : treatment periods (minutes). 5A : 44°C alone
(Fig. 1b) (solid line). 5B : MMC in 0.05g/ml at
37°C (open circle) and in 0.2xg/ml at 37°C (open
triangles). 5C: MMC in 0.05xg/ml at 44°C
(closed circles). 5D: MMC in 0.2ug/ml at 44°C
(closed triangles). Enhanced cell killing was
observed in simultanecus treatments of the heat
and the drug. Bars of symbols represent standard
deviations.

ST INRRRE40~ 605 O fiEN Tk F D E
BRD LN o7 (Fig. 9),

C) 2C+EA(2FEME)>UT+EFEE~ D
HARED

Step-up MR M % 3 U T PEP10ug/ml % @
RO LB 7o, & D44°C AVEBS RS ~ A 73R it
BITI44CHEINE & A0 Ebh (8D),
To {EIBHED step-up IR D 32,5045 12 e~
6.5053 EF L <A L, #REIR35.00 (32.504/
6.505) &it-ic (Fig. 8).

RO ER % MMC 0.054g/ml % F\TfT-
7z, PEP &Rk, £HFRMGXEABEbR O
D), TofEi34.755 %R L, HEK16.84(32.50
5/4.755) & is ot (Fig. 9).
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Fig. 6 PEP treatment periods-survival curves of
control and 42°C preheated V-79 cells.
Ordinate : surviving fractions in C.F.U.. Abscis-
sa: treatment periods (minutes). 6A : 44°C alone
(Fig. 1b) (solid line). 6B : step-up heating of 42°C
for 2 hours followed by 44°C for graded periods
(Fig. 1b) (broken line). 6C: PEP in 10ug/ml at
37°C (Fig. 4) (dotted line). 6D : 42°C for 2 hours
alone followed by PEP in 10gg/ml at 37°C for
graded periods (open circles). 6E: 42°C for 2
hours alone followed by PEP in 10gg/ml at 44°C
for graded periods (closed circles). Thermotoler-
ant cells after 42°C for 2 hours alone were ther-
moenhanced by simultaneous PEP treatment
with 44°C heating in 6E. The thermotolerant cells
showed enhanced PEP sensitivity at 37°C for the
first 30minutes followed by the same sensitivity
to the control PEP treatment at 37°C. Bars of
symbols represent standard deviations.

IV, & %
RE & 3BH o AR ovTiE, Bizg<
DOHENHE BRI, PEPS 3, MMCY & (B2

Nt »
NN —t

=) d
- 107 \ 7E
o o
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< 107
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=
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Fig. 7 MMC treatment periods-survival curves of

control and 42°C preheated V-79 cells.

Ordinate : surviving fractions in C.F.U.. Abscis-
sa : treatment periods (minutes). 7A : 44°C alone
(Fig. 1b) (solid line). 7E : step-up heating of 42°C
for 2 hours followed by 44°C for graded periods
(Fig. 1b) (broken line). 7C: MMC in 0.05.g/ml
at 37°C (semiclosed circle) and in 0.2xg/ml at
37°C (dotted line) (Fig. 5). 7D: 42°C for 2 hours
alone followed by MMC in 0.05ug/m] at 37°C for
graded periods (open circles). 7E: 42°C for 2
hours alone followed by MMC in 0.2xg/ml at
37°C for graded periods (open triangles). 7F:
42°C for 2 hours alone followed by MMC in 0.05
pg/ml at 44°C for graded periods (closed circles).
7G: 42°C for Zhours alone followed by MMC in
0.2ug/ml at 44°C for graded periods (closed
triangles). Thermotolerant cells after 42°C for 2
hours alone were thermoenhanced by
simultaneous MMC treatment with 44'C heating
in 7F and 7G. The thermotolerant cells (7D and
TE) showed similar MMC sensitivities at 37°C to
control MMC treatment (7C). Bars of symbols
represent standard deviations,

E DB KT H BRI OV TIREINT ERESHREE TR 35\ T b FIRED ATREM: A3 4F
W5, ZOHECECTIRENAFIT X 5 EE EhBT ERREELT,

PR IR 12 3 < ALZERR BUER O R EEHE 1o\ (1) 42CThiRw X 5 MREFEERICE T3,
THEEMROEEVRELHRCHLMCL, £ IR AR 5 KR E T WA A Tl 2R X

(64) BARERSE $H468 F125
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Fig. 8 PEP treatment periods-survival curves of
V-79 cells.
Ordinate : surviving fractions in C.F.U.. Abscis-
sa : treatment periods (minutes). 8A : 44°C alone
(Fig. 1b) (solid line). 8B : step-up heating of 42°C
for 2 hours followed by 44°C for graded periods
(Fig. 1b) (broken line). 8C: PEP in 10xg/ml at
42°C for 2 hours followed by 44°C alone for
graded periods (open circles). 8D : PEP in 10ug/
ml at 42°C for 2 hours followed by PEP at 44C
for graded periods (closed circles). Semiclosed
circle represents survival from PEP in 10gg/ml
at 37°C for 2 hours. Thermotolerance as shown in
8B was apparently inhibited by the simultaneous
PEP treatment through the step-up heating in 8D.
Bars of symbols represent standard deviations.

20

hichs, FRROERZ44CTTIBEIT605 %
TOWAWARINRESRA S hic, B=%1
F - REHRE > AR TtRkdbh b0
TA2C LU COMTIEBE EOERIIBEA L Ik
WELBITZENTESEMNS LA, Fhiod
bbb, M4TIEBTIFA2CTIREN, BT
A\ iR AR i E B T R BE R RS b h B D
1%, MRBSEOEDFEMEL= 5L ¥ —HU3CLLTF
"C365kcal/mol, 43°CLL_E-Cixl148keal/mol TH
HLENFREAEEZ BN,

AEF614E12 5251

(65)
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Fig. 9 MMC treatment periods-survival curves of
V-79 cells.
Ordinate : surviving fractions in C.F.U.. Abscis-
sa: treatment periods (minutes). 9A : 44°C alone
(Fig. 1b) (solid line). 9B : step-up heating of 42°C
for 2 hours followed by 44°C for graded periods
(Fig. 1b) (broken line). 9C: MMC in 0.05zg/ml
at 42°C for 2 hours followed by 44°C alone for
graded periods (open circles). 9D : MMC in 0.05
pg/ml at 42°C for 2 hours followed by MMC at
44°C for graded periods (closed circles). Semi-
closed circle represents survival from MMC in
0.05¢g/ml at 37°C for 2 hours. Thermotolerance
as shown in 9B was apparently inhibited by the
simultaneous MMC treatment through the step-
up heating in 9D. Bars of symbols represent
standard deviations.

42°CEMMIER AT 5 &, iR 2 ~ 3EERIC
MBS~ FRMFOARE DS Iofel &
26, 42°CHIRFICIREH B L 2o & & AVR
w2 hic (Fig. la),

42°C 2 BERIINIRE, 44°CCfE « o HRIMNIE S 5
V3P B step-up IR I\ TiY, 44°CIEERLS
HEXREHIET L, 42°C 2 BRI 4R
B ESHE Lz EABRD bk, ZoREH
it 1342°C Dl %, FEIRRRSREI 7 < 51 & fk 44°Chn
R 2RERZIHY =2 -THRTRDDL
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e (Fig. 1b).

Figkb, 43CH ELomB M@ sciE
WA E 2 %1, 43CLITomBti
BOEHREE ~F| 5 ¥ CORMIZEL, LardbEo
R REmESHRT 5L 5Th B,

(2) ZoBERBTHGIERDEE X PEP

1X10xg/ml, MMC (%0.05g/ml K 0%0.2xg/ml

TH o, BRIFGERREIEE kg Hio b ichE
3% & PEP 120.1~0.2mg/kg, MMC (30.04mg/
kg~0.6mg/kg THH, ZOEECKETHW
WEL, PEP 232 050~100f5HX40\ETH -
fe23, MMC iSRRI S EHYORER TH
-7z,

EH LQ2ChERY AR ALETS - Lick
b 1 BT P H B O BH Ik 2 3 %o, PEP £42°C & C
R Of LIRS 2 & I ZHR MRS bhicht,
3EERIL E o MAEIC I\ T, AR ~ 4R
BRI ACE LD B B fe 2 & b S IR B i H B
DFRIEISEE TR, L ARBEEDREIR
eI hic (Fig. 2), MMC &42°C & -cRBHF A ML
B35L, PEPICKBLhI b ELWHEESR
ROERDONID, 3R MBIz 3\ T,
TS B AER R ~ A F RO OWE I ED 5
nic T & BIREM 4 H Bl o fH IE 235 L Tt e
<, ULAREMERESGEIFE L hic (Fig. 3).

(3) 37Ciz3s13 5 PEP 10ug/mlic X % RS
~ AR AR 105 DARE 1 R % TIIEKP1L
ZARLICICS s BT, 44°ChniR & RROHHE T
5 E44TCTHEMMEO To fHick~<, ZofHNE
To TofELEA L, HEHREER L= (Fig. 4),

MMC iz 2T % 0.05.g/ml B 0°0.2ug/ml 3
1Z37°C SILER ) ~ A5 77 3R py 4R (AN ER BRF 9 2040 LA R
1 ¥R ¥ TIRIEARSEALZ R Lchs, 44°ChniR & @
RICHERT5 L, TORBCEEL THEHEL
Z1L < k-7 (Fig. 5).

@) F2RBDMEXE 1EEOMEL B
{RE T1T 5 B# step-up iR & ME.50%, FEE L
5 1H B o iR 2 MHRBZEDAD\ W 5 EMAL
EANF-PRECRERTHH43CLUTT, £
2 BB OIRZEL= & ¥ — D/ E 43T L
ETT, KRB RAY iR B o HB 2 1

(66)

A AR & % iR EAE RN R & T B BB I 2h 5

",

a) 42°CHiRIZ X % IR EL AR % oo B A
k<, 37°C ¢ PEP RS2 MEH3E <, PEP /38
BRI D15~ 3012 3513 B A FE R A Hixt IR
MRaOEHhI DI KAE N, 2O &2 H42CHE
G hizk s 1) MBI, 2) £FEMROE i
EHBEKEY 3) Zhicq|l s Sh s PEP
T HLFERO 3BEOHRLRT &b
27 (Fig. 6).

42°C Imim B8 D {R AW E MM X L T, Bl X<
TR PEP * At A+ % &, PEPI
X o TUTHINRIZXT % 35 L\ B B4 A
»5ht: (Fig. 6).

MMCiz2\W\Th, BEM MRS XH<
44°C i & MMC @ [ Ry B i 3 13 % R 2L HE RG
WRNPEHTH -7 (Fig. 7).

b BT c) Step-up IR F\T, FDHD42C
2 R IR IR B S B L L R b htk
DT, ZoOHECHRAROBAERT, 5 Xk
{44CHNE % drug free TTVy, BEHM: HE O
FHIEZ®IZE L7, 42CniR & PEP 10ug/ml & D
RO L Y HESRBR bhic, ZoH, 4T
BmE fT5 L, TONBRETH S step-up I
BB AT To iz kB 2R L
2, REWHHEEZASICHBE L LB DHh
fo. LoL, 4ChiRsied 8| X6 PEP ¥R
Bt B (step-up tniE @ £ #R % 8 U < © PEP 4
) &RAT 20X, 4 CEMINER - AEE % °o TofE
DL E L TRABBEHENLR Oh, BadER
#it ko BB IE X e (Fig. 8).

FkDEHB A MMC 0.052g/ml % BT -
fo, 42°CHiR & MMC & DR L - THE
DREFD ORI, ThICh| &k X44°C MR %
75 L44°CHnRIARIA05 LLRE 03 56 FR B D step-up
MBIZET S LIZERBED To xR L., T
itbb, REAM MO BB E OB S LIRS 5
hic, LaL, 5] &#E<44CmRPizd MMC %
R B A (step-up IniR £ Wik % & U < o MMC
BFAD) T4, 44CEMINE & ABREXEhLL
LD TofEDREA & L TREMEHREL R LA,
Boas EIREAT o HE BRI & it (Fig. 9.

AARERSE 465 HF125



xR

V-79 MiFIC 35\~ T, PEP %50ug/ml &\~ 5 &
REET3TC THIAE L 724, drug free C step-up
MREEFT S5 &, R LR HB AR IES
HEHREIhTV5Y,

—73, Chinese hamster ovary (CHO) #ifaic
BT, 3TCHH42.4CE T 3Btz
P DINRT 5 & &1 & - T AR Bl b A3
BT 5 FRic B\ T, & hic BCNU, Cisplatin,
Bleomycin, Adriamycin ¥ (3 Methotrexate ®
DFR%Z1T5 &, FHIC X 5 MIBIER OB 8
K"Ih30T, REmEHBROKE L, EHoM
fRBEE BT 2 Ma0EH i cBIR LTV 5
BELITHD EHEIhTWBD,

ARG WTE, BB EE LM
faiest L€ PEP i3 MMC AW TFhdE LB
BERIERAY R L2 &, R step-up NiRic s
WT o £#iEF % # U T PEP Xt MMC D\
ThrrFARGHE S, B2 B R
UEELIEIEE N2 &3R5 hi, MMC
EEWTRAVCOhICREBRESEKETDH
DT EMNERE,

T O/ LEEK R ABRICIS TR L H0
AFIBER OB S\ TR — TR X h
=R

2 0#

43CLLFD\3@ % low hyperthermia Iz & -
TEH N5 BB O HBLIC 4 5 5l 23 A o fE
IEZhR R OVR B B AR 3 B Bt A H o
REBEES ROV TEERRY AV CEREY T
7t o7z, Step-up IniR (42°C, 2 BER—44°C) #IRS
% 7 U T PEP 10ug/ml X 1% MMC 0.05xg/ml
Z ARG RAARE L 2B ED\bY 5 ToEikk D
BD6.5040 K 04.755 %7~ L, control @ step-up
IRz 31 % To B (32.50%) A>5H44°C B
BRFICRT 5L h (7.259) OB E CHEZ A,
Rog EGRE O BB AL S hic, Bk
A BB LT b, PEP 10ug/ml Xik
MMCO.05.g/ml B 0%0.2g/ml £44°C & © [ B
HEC L > THDIFD To {H7.505, 9.258 KV
57540 L FELVWRHMBEREAYR L, Avbh
MMCRE BEHRESBKETCILZLIE

FEFI614£12 4251
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BRERV, & OWE D HERSABBIC R TERR
LD AFIGER OB IR O ORI —IBHGR
B X,

SOOI, KR RFE ARSI S ISR =%
FOMEREEMIC X b BRSL, BFRoRFIcdic»C
AR E R A AR R E RS Ik — g DB E
A EZANAE G, ZZIELT, BhoBieEn
T4,
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