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¥ M BB 3513 5 HUES HI RS MR BA O
FR RIS B3 B F 4T

GRAFEEPELHHEA=RE B 0B REED
B o w R

ZhETe F OEEEBCOVWTHERACH T8« DRZIUBEBR/ARA LR TETH22, ERMROEALED
BIFRE, 55 3ERNCER I BORBESHOnPEEE, BREERBRTOEKE L OBERI OV TR T AL
MW &, e EOREOR BRI SR H BRI . AR TREENEELEZERR TS S 3-45-v 25 AFT S
N-2ANY2LE-FT 22T + 5V Y v aT e ¥ (34, 5-dimethyl thiazol-2-yl)-2, 5-dophenyl tetrazolium bromide, MTT)
Tyt R AVGCTHERIGAO b DREMNERE &b, BNFEEEE L VBLERREC OV TORBRETY, HRk:
B L7, EMOBRNOBR, S L -EEMRN80% LI i Ak, BEEHMIE Y voRMlR Tk 2 HE, BHRNR
T2 4 AME L, BER0Y Y ESHOFEORELRE LT, MRRETORF 2T 2. RIGBROBRARMEIE Y v oikh
3% (acute nonlymphoblastic leukemia, ANLL) 23\~ Tid, EBEMR292%, EIEMERMN50%, FREILTY, KREHEDHK
AJER % v U vt (non-Hodgkin's lymphoma, NHL) iDL T EBERH100%, BEMER 0%, THRI0%TH-
fo. BEVAEEG], BERHIO NHL KB\ T EBERR100%, FHENI0XTH Y, MTT 7 » &1 OFRER LEKORER & 2
BT 5 EAEFBE S e, Lo L, #EVAEEG, BREID ANLL TRABHSIEn o1, ZORDREBBRHIORF TS 25,
S¥HIfiHE (multidrug resistance, MDR) & OBI#E & ¥ Lick 2 A, MDR REIBEMFTE G EWH T &L, i, £
BATT VS 7Y VRIEEFCET AN E MDR RBICOWTHRE L, EBLBEERh -, ZORRK
DWTIE, ERRERH S MRS Lick b MDR OB R Bz TERIZMRRNC ALY L, HIOMERF»FETD
T ERNE L bR, ok, BOREFCEWT, BEHRREL MDR RHOKRBROHELRAMCITS> 2 & T, TEEXHEN

T ¥ 5 AN SRR OB DR S his.

Key words chemosensitivity test, MTT assay, hematologic malignancy, multidrug resistance

ThETe F OEMEEECN L THBERIC &L 584« DRZ
HRBRARADRTETCE Y, BREHC OV TR EERE
(human tumor clonogenic assay, HTCA)"™, 3-(4,5-2 2 F /L5
TINANL2ANYLE N T e =TTV AT E I
(3-(4, 5-dimethyl thiazol-2-yl)-2, 5-dophenyl tetrazolium bromide,
MTT) 7 v 2 A3 70 ERAR IR TE . UL, kb oDE
HHRORAL & ORANCEE, 53 EASh ROl
EEH O MePEE s BEURRTOERE L OBERICOLTD
BE MR TH D 70 & OB DI RIS S i Hikidis
W BIMERI LB & R CTREER AL T, M
BT, BREERBOKBFICI®EL L. Hongo 5
RO BFIMBC BT MTT 7 » 4 247\, FRERLT0%
PHEIBEORVHEREFETHHERELCWS. —K, T
W52, fEROBRSHFRTIR, BRI EAZe LB LT
DAEERD L LR H T I 0 ciiarlliET D &
EECH D, FHEERRC L O RETRELELRRTVD.
Linl, ZOHFETRFEI MBS TRERMC Y, HE ¥ Tichky

FEL 8 4F 5 A16H3 AT, SFH 84 7T A12HZH

MEETSEGORENDS. KPR TIREFEIC L b REI
FEREBAEZENTELREINIRTH A MTT 7o £ 2 #
O, BRbEIEAIR e O TR ETT S L &b, D
MIRERERC LT, BRALHEBS L UER F v ) vl
(non-Hodgkin’s lymphoma, NHL) # X 0 8 7-[EB A% Hiv
TAREDEKIGHA~O TR A Bd Lz, & 510, HESEAC
S B A O RER BB R LT A A S ERO—
DTH D, MELFIMME (multidrug resistance, MDR) #)5" @
Bl EE EhTWwBZ Eink, AR TiRFRHC MDR D%
BOBEERND L LB, MTT 7 v 21 ORI D OICE
REhR & OB EE Lic

HEHB IV HE
. & LUHR
1. Hikk
FERE SRR F o0 R 0B B B 1 I D B s LA R T
HD K562 (BB{L¥DIRariaBase T, f), »ofts) B &

Abbreviations : ALL, acute lymphoblastic leukemia; ANLL, acute nonlymphoblastic leukemia; AMixL,
acute mixed lineageleukemia; APAAP, alkaline phoshatase anti-alkaline phosphatase; BSA, bovine serum
albumin ;: CR, complete remission ; DMSO, dimethyl sulfoxide ; FAB, French-American-British ; FBS,
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U'% @ doxorubicin MH¥EKETH 2 K562/A (JEIFRERE{LF
eV F—, B, BERELI v #E) 24 1 E20% Y
Vg MK (fetal bovine serum, FBS) (GIBCO, Gaithersburg,
USA) s RPMI1640 (GIBCO) € 1 X10°f@/ml &R L, L
gL, RRICIZEE 4B H CREEMT B 5 iy A
W, 20%FBS jn RPMIL640 wifiE X4, ERICHt L7z,

2. R

19924£12F 7> 5 19954F 3 H ¥ T GIR KBRS E = Nl 35
LU OB 2 2R L RIEHR AN B R B E226] (324
), BEIORGEREM Y v BEE 861 (&), bt
REROES - BHAEEFIS 6l (6 86) B I U 34 (38E) @
SWTHRF L. TORFRITEEIEY v M H MK (acute
nonlymphoblastic leukemia, ANLL) T7 S v A =72V Hh—o
# 1 & (French-American-British, FAB) 438® © MO0 2% 2 {4,
M1, 261, M2, 11¢1, M3, 141, M4, 341, M6, 16k X

CREAM I ME (acute mixed lineage leukemia, AMixL) 232

BlThote. BMY v EH MK (acute lymphoblastic
leukemia, ALL) TIZ L2 W 3BITH -7z, BV v ETIT4
#l28 NHL Th -7z, 205 bREEH O ANLL O1741 &
AMixL O 2 FRzoWTid, R MDR O#E 17 - 7.

1) B, KiEm

EREAE T Y v 7 4+ 7 vy 7 (Nycomed Pharma As,
Oslo, Norway) & CTHEE KT 98 L, 20%FBS n
RPMI1640 12iZ X8, Rt L.

2) U voRi

ERY voFIRE Licd % v, 20%FBS fi RPMI
1640 DH TABEHIC ¥ TRY L1z, T OH 150um DR 5
VUVAA YL IHEL, BV VY7 4+ 7Ly FTEHGTHEE
Hespl, ol

1.5 &

1. MTT 7 » &1

Mosmann®, % X O° Hongo 5D S #e L, IR OER %
fTotz.

1) s

Fe YL v v NEERIC 0.054g/ml, 0.5ug/ml, Sug/ml iz
A X 51 20%FBS fn RPMIIGA0 THE X h % v =
150l F2O0ELTCHBIeY = b~ 27T L— b (96 well
cell culture cluster 3596) (Costar, Corning, USA) =, a0 #i
lekP v x 50 FOo0H Lic. W HELcMkY
5%CO, DAFFE T €, 37TCT 1R, 2 A 1004 ORISR L
fo. ZOW%, v VB E % (phosphate-buffered saline, PBS)
(pH7.8) THB L7z 5mg/ml ® MTT R¥A 254 Fo8% M
L, STCTXHIC SRS Lic. =0, 2000/ T105H
BOL, MTT 7 # A= v R BB Ligwv £ ICER LD
EEEBRELL. EHWECAFALANLT 4+ F (dimethyl
sulfoxide, DMSO) (FIY6HIZE, AIR) 200 2 hnZ THEMHL, <
127wm7 4 b 2—%— (EAR340) (SLT, Vienna, Austria) ¢,
WEH & 550nm, w8 630nm D&ETFTHELE. ok, =
Vb E—Ak LCHIBSR OEH 01z 20%FBS i RPMI1640

% 150pl At ok Ao, MIESFSERMERY =0 LR
A = v & ORI O 2 O FIBEEFISEF I 2 = L Ok
SRR AEA, Tiebh, 3V e — VSR B R
DEEEFRD, ThEAER (inhibition index, I 1) & L7-.

2) ERREs

FUBGH O BRI BRI R B M B, sE o020 1/10,
1/100 w27e % k 5 20%FBS in RPMI1640 CH#E L& v =1
12 150pl FOBELTH BBy =vvA 2707 L— b, L3
D& OB L o fifb % 50ul Fo9E L. ok, BB
BREBEIABO™ OBRED IS CHAEYBIRAKRS L
FHB L L RE Lic & g0 mdbERY FAIE Liod, #6
WDT7 v Fv4 20 vREFTIR, BEECEEL 52
EOWHI 1/2—1/10 HRLTH V. 2 1LICRERHEH &7
DREZ IR Lic, RIZHHE LYy 5%CO,0HLETF T, 37C
THFE L. 20, PBS THER L7 5mg/ml ® MTT RIK
% 25ul TOLIIL, TCCELI I LI, FOR%,
20004 C, 100 RE DL, MTT 7 4= &R | Lici
LA FERRE L. 251 DMSO 2004 %z CHIFRL,
EAR340 T, {EsEH 550nm, XM 630nm D% FTRlEL
fo. 7ok, RHRIZEHERBRALE, HERCHE L.

2. MRk a B R AR EG

1) flef s WOk & oGk

W, MRES D ViMoo kg S, MlofEgc s
Lo TRy, MlakkE BRBRAETIRED ZENTFHEL
D, AEBRTIZ, ML REE L OBRE BT S Bic
K562/A OMM# A 2,000/8/ Y =, 10,000/ v =L,
20,0008/ =, 100,000f8/~ =, 200,000ME/ > =,
500, 0001f/ & = /v 35 X U'750,00008/ v =1 D TFE L 725 & >
WL, Thth MTT BFEL SHHBRIGES ¥, MTT 7 »
AL BRREURRE T -7, ek, ZOEBRI VISR
RN, HAREOREZ B S COMBE* 7% L
7z

2) HhKusAE kR

By =nvf r7mFL— M IXIC A/ ml &L
K562/A % 50pul #2471 L 1, 2,3, 4,5, 6 3L 7 H L

Table 1. Concentrations of anticancer drugs

Concentration tested (2 g/ml)

Anticancer drugs

Low Intermediate High
Doxorubicin 0.05 0.5 5
Mitoxantrone 0.05 0.5 5
Daunorubicin 0.1 1 10
Methotrexate 1 10 100
Etoposide 3 30 300
Cytarabine 4 40 400
Cisplatin 0.5 5 50
Vincristine 0.004 0.04 0.4

fetal bovine serum; HTCA, humantumor clonogenic assay; JALSG, Japan Adult Leukemia Study Group;
MDR, multidrugresistance ; MDS, myelodysplastic syndrome ; MTT, (3-(4, 5-dimethyl thiazol-2-y1)-2, 5-dophenyl
tetrazolium bromide; NHL, non-Hodgkin's lymphoma; NR, no response; PBS, phosphate-buffered saline;

P-gp, P-glycoprotein ; PR, partial remission
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L, SHREES IOMTT 7o e/ R EBBYEL T2 5§
L, HfiEas iR 2157,

3) KEEOEM & RS o B

Fa vy vERENC 0.05ug/ml, 0.5ug/ml, 5ug/ml &
ek X 5w 20%FBS fn RPMIIGA0 CHREI LKLV =V
150l FOHELTCHBI6v =<, v T L— I,
20%FBS jn RPMI1640 T 5x 10°f@/ml 1= §R% X iz K562 &
K562/A &#Th£h 50u £o05E L, BEIEHE 1M, 26
MB Lo 4 B0 =RMBEORRAEFE- 2. BEE, MTT
7oA RFOERFRFF Y LY v EE N 0.054g/ml,
Spg/ml WHIT BAERERD, BEWUOEV D THEEL
.

4) BtEkhOEEMEO 5D AEAE MTT 7 v 14 K RIE

Table 2. Chemotherapy protocols

THE

AR BBMIO LD EE 0L RIBZ RV, 4
Licilaric sRaE2riia, IERY voo8k, ERER, PRy
FREROBALET bicw. EFE#MRAE & FRCEED
ROBRZMHELHETETHREBNE, BEERERE2BANE
5. £ T, BFRCEEMIRS A% EGSIuE, A,
BN TR/ NRICIES B 2 ERTEDIMCOCTHRE L, ¢
FYNAEYVREWD K562 LMD K562/A %% 5x10° (g
/ml OPEL L, FhFh 5:5 3:7,2:8,0:10 DEATE
Wk, 504 ¥ ERLFABCZBEORBEDO Fry Ly v
Aotelfy =<l sm L= MIHEL, 4 HEEELT
MTT 7 » &4 2150, HERERDT.

3. BERBHIC LB MTT 7 » 1 LKA R & DM

Chemotherapy regimen Anticancer drug

JALSG-AML-92 A)
Daunorubicin
6MP

B) Behenoyl cytosine arabinoside

Etoposide
Daunorubicin
6MP

When patients do not obtain CR,
Mitoxantrone
Cytosine arabinoside
Doxorubicin
Cyclophosphamide
Vincristine
Prednisolone

DBEP Daunorubicin

Strong ACOP

Behenoyl cytosine arabinoside

Etoposide
Prednisolone
JALSG-ALL-93 Vincristine
Doxorubicin
Prednisolone
L-asparaginase
Cyclophosphamide
CHOP Doxorubicin
Cyclophosphamide
Vincristime
Prednisolone
MMIPE Mitoxantrone
Methotrexate
Ifosfamide
Prednisolone
Etoposide
MMEP ) Mitoxantrone
Methotrexate
Etoposide
ICE Prednisolone
Ifosfamide
Etoposide
Carboplatin

Behenoyl cytosine arabinoside

Administration
Dose (mg/mz) Duration (day)
200 1-10
40 1-4, 8-9
70 1-10
200 1-7
100 1-5
40 1-4
70 1-7
7 1-3
200 1-5
30 1,8
500 1,8
1.4 1,8
40 1-7
35 1-3
200 1-7
70 1-5
20 1-7
1.3 1,8,15,22
30 1-3,8
40 1-10
6,000 29-35
600 29
50 1
750 1
1.4 1
40 1-5
15 1
400 1
2000 1
20 1-5
70 1-5
15 1
400 1
70 1-5
20 1-5
1000 1-2
150 1-2, twice a day
200 . 1-2

JALSG, Japan adult leukemia study group; AML, acute myeloid leukemia ; ALL , acute lymphoblastic

leukemia
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apHmREER TOEEY v ABES, kbUKERLH
DEH - BHEA L 0 BLEBMRICOVGT MTT 7 v 24 %
Fo, BROGHOPRE KRBZR TRRERE) 8T 2HE
BERD, BKDERE OHERGZT -7z,

1) {L#RRE

ANLL &%t L CIZ H AR A A mHE B 2 v — 7 (Japan
adult leukemia study group, JALSG) @7 = b a — A icft -7
D218, BRfk (strong) ACOP L& 1T 7cb DA 1 81,
DBEP BiER T -7 b DAY 1 PITH - 7o ANLL BEREGIC
LT ERDEFRED > B Th T THRLYRLRD -1 EED
nBLDN, BEVEEOMAEHE T 7. 1 flThi
235 ¢ v (low-dose araC) $##E" %17 » 7. ALL i LTz
ST JALSG 7w+ 2 — A -7, NHL s LTk
CHOP BE:%x 1T » b D4 8 T MMIPE k% 1T - e b @
BLHITH -7 NHL $EEG, TR LTk MMEP
ER2H, ICE REN LBITHolo. F2WICHK 4 DOLEHED
HEERLT.

2) MEIRED I E HuE

PRHEELLT O L 5 WAL OHEWHE Ui 1.

=24 (complete remission, CR), ANLL 8L OV ALL K3
W, 12— AROBFHER THMBMEAS 5 BLLTF &
h, EHREOHRE L L HICMBEFBOFADOERELALLR,
Lhrd ZDRER L AU EFR LHEEEY CR & L.
NHL W8Tk 2 = — A DL PR TR, E& 2K LR
BRI N7 le 88 % CR & L.

¥ E MR (partial remission, PR), ANLL % X 08 ALL iz &B W
Tik, 12— ABOBFHZRHCHOFRRREY Licbon,
S5RMBIBHREFLTWBHAE% PR L L7z, NHL K\ T
132 2 — A DL FRE T ATRER A 2300% LA LM/ L, BiE

A

ROPERPED SR IEAIT PR & L1,

JFEEM (no response, NR), ANLL X 0" ALL & RW\TIE%,
1 2 - ABOFHBER THMFMREA—BRBLT5 00K
KNI EME 7o b B4, NHL B8\ Tiz 2 = — 2 Dik
FRETERICA LI > Tc8% NR & L.

3) KA R

RFWEFBR L BEDRE AR TR L, TOR#ETE
BRI AR . BRSNS b LW X e FEH 1 FIL
F2MEAEL, CR 52 PR ICELL D, BB ITEEHE
B0 INAEH AU LEEFEA LY, NR Thotzd
D, HBEMECERZES L LM ERCEROLE SR L,
CR B% 1 PR ticofc b, HERMITERSMER L &Kk X
RAEAOZEFERAL, NR Thofedd s Uiz, LR
b, EEMER, BERER, FERE2EE L. BEE4EE, E
fatEER, FHIROHBEHEL Clark b2 D hkci -, Bl
MR =HEN /(AR + BB, RatR=HEak/ (ke +
HEEM), TRR =(EEE+ EEd:)/ (BB + AN + ek
+EREM).

4. BFIMERS EBER S DA

1) %P #EER (P-glycoprotein, P-gp) O

BERLCRBMmD S CIZEHmAS ) v 7 5+ 7Ly TERA
THEEHKY S L. Wic, 20%FBS fn RPMI1640 i &
+, 1X10°{E/ml DEEWIHE L, %1 F 2w (Cytospin 2)
(Shandon Southern Products Ltd., Cheshire, England) % H
U, 800EHEIONITCAS A F/FARBK LERI R, =
DAL —80C THFL, RAEMT THRERELL. RAIX
APAAP KIT 27 4 (DAKO, Carpinteria, USA) & A7z,
PEFEALRRICEE, @< D E20CTEFTRLLKE, 4C
DT £+ v CAHHEEE Lic. BEEk, EXe+ocaE LL

-

Fig.1. Immunostain of positive control, negative control and MDR expression of a cse S. M.. (A) MDR-positive cell line K562/A
was stained as positive control. (B) As negative control, MDR-positive cell line K562/A was stained using mouse IgG2a instead
of C219 monoclonal antibody. (C) 69.9% of leukemic cells obstained from a case S. M. were positive. Cytoplasms were stained

with many red granules. Original magnification, % 1,000.
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TORBETT>7z. P-gp OMIBERN N A1 v E2B#EHT 5/
Zr—FVHETH A C219 ¥l (Centcor Diagnostics,
Malvern, USA) % 10%FBS jn 0.5MTris X » 7 » — 12T
10pg/mlc8EE L, 20 50u ¥ERZOR, BET 1 BEKG
TR, T, 0.1% v v RIBME T 47 3 v (bovine serum
albumin, BSA) (Sigma Chemical, St. Louis, USA)-0.05M
Tris X7 7 —T3EWEEL, KROTCEELR Y, —&kiik
(RYV7u—F v I RL L 70T Y v - vHFHE) %O
BCER TIHSERIGE 2. 01%BSA-0.05M Tris X »
Ty —T2EEELIE, TAHV 7 AT 52— - HT L
H VT # A7 » & — - (alkaline phosphatase anti-alkaline
phosphatase, APAAP) $ifk (v 7 A) E&HE 0%, BRTIO
SERIGE €I, R F7 b= ASMX V) VEBER L OV »
A MUy F TR 2BE Licg#E 0.5M Tris X v 7 » — CHRE
L, BEfXwow, BETAHEABEISE, BEKTHESL
Fo. EBITA¥— -~ +v) VT 1 4ESERERRL,
A TIsEEEE O, BRI, BERLA.

2) P-gp BEEMaOEE

BHE T THti L v X100f% (HE) AT AR IR
1,000EHEL, BorERFE -T2 0 B
ELT, TOEE (BUER) LR,

3) avier—n

Btz v b e -k, HERAER K562/A CEERD L 5
Licho®E e, Bz v b w—Liii, C219 ko
hie= oA [gG2a EAWTRALCLDZFEA LA (K1).

5. 7V F91 2 ) VREFCETD MTT 75 &1 &
MDR 3 & DB FROKE

ANLL BEITABIVESERMFD 2 AT T v
¥4 7Y v REFCHTHREMEL Pap BRROBZIZOW
TRE L. SHRENE Pgp BHOBFEIC LY, Zhb
DfEFIZ MDR BEtE MTT B (+), MDR % MTT &%
¥ (—), MDR &% MTT &3 (+), MDR &bk MTT &M
(—) @ 4 BT 5 F T Kaplan-Meier 3512 & A A FHEL R D
7.

" #

1. HEpseE

1. HAeE & BRIEE & DB

20 L3 MTT 7 v 2 A I BV CIRRBREEQ. 12 51.30
T TR &L O EOMBEAED b, BREETLZO
FEANTHIITEEI HEMREO FUNTTETH S &% X
bhic. Licd'->T, ERBAGECE MR, Mkt
BT Z L EERL, B2 ORI LRNMEXET
HH0. LRI A MEE, Ticbhb25,000@/v=rel, —
FHREETIE, HHE L DR LT L MRAES VDI,
AL RABRAEE THH L. T AR, Tihbb
500,000f@/ ¥ =& L.

2. HuRsEmE ahER

H3DX3I MTT 7 v 24 BT AENE R & Ol &
HEREROBMRY LD L, BRAEERZSATLACEL TUE L
BEAMG LS. —7F, RT3 HE CREABRKCHENT S
B, DB PEE2ES, 5HBREED Ligdik. LikdisT

K562 %5 X 08 K562/A B LTit, SRRz HETe

Exbhic.

et

3. EEMNELBRENOKE

K4DE 5 1 FEFTROBE D ELDERDB DD Fxy
e VRO K562 Lt K562/A OFilHERIL, &
BE EHROESOFEED 1/100) IKMOBRECTAER
15.6%, —1.6%, 2 BT —6.5%, —3.5%, 4 HREIT 31.6%,
—1.67%, BBRE (HRNHRSOPEE) 1RET 2.3% 7.0%,
2 AT 61.0%, 26.0%, 4 BT 93.3%, 39.0% THot. 4
B DR T K562 & K562/A DFEERIC B S ENRD bht
(p=0.0269, Welch's t test). ¥/, BRBETRERHOEES
RETHEOMEIC D TRALHRE™ 12550, AR
BT, ThXhOEF T 2EELS 3T ANLLI] #itk
TRETHE, ThLhOHRENE0% 2 H93% DEITH 1
Tk, Eh, BREOFFYAYY VERT 4ABERD
K562 & K562/A D hEHORERDEDHEMNT.2%TH
D, MEDELLICOAELT L S REEY & 5 £66.2%
CiehZ &, ¥b1, MEDCEREREL T5 LRI EH
APV ==V ZTHENS AT S Ib I Ehk,
FRERTOB XML L.

4. SEEL - RO g4 OB

K562 & K562/A ZRE 4« DEAEAGLTMTT 7 v 21 %

2.0
1.8
1.6
E 1.4-‘
4 1.2
b 1.0
208+
a ]
O 0.6
0.4
0.2
0.0 v T T T T T
1000 10000 100000 1000000
’ Cell count (/well)

)

Fig. 2. Relationship between OD by MTT assay and cell
counts in K562/A cell line. There was a linear correlation

with absorption and cell counts between 0.1 and 1.3 in
OD.

10 107
F o1 =
:
= SN
7 ¢
8 o1 3
0.01 T T T T T T T L 109

0 24 48 72 96 120 144 168

Incubation time(hr)

Fig. 3. Proliferation curves of K562/A cell line according to
OD by MTT assay and cell counts. [, OD; @, cell
count.
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FoL, BEED N+ YL ey v Tk K562/A O%I4250% 7
LIHEEHTAY, T0% 7 H1E66% , 80% 72 H1E65% , 100% 725
50% ETeh, HEEFEELEDHE, FF VLY ViiptkiRl
R80% LA LT HIITIEEENTOR U F LA, MTT 7 v &1
X bt S HETETH -7 (R5). Licdi-T, EEME
REBBEOS0% L ERIIIRBREE L LIl THILNTED
LELDRI.
AERTHWAHBEEF Oy 25 ¢ v Dk 5 ICRRK
EHCHESHRY RIETHLDOLETIhD 2 &0, BRAR
HOREERREEY 4 AfME L, IEROBEIRTOICERE LY
®Li. REL, Y volREEMRC oG, 3 HELL RS
#TALRBOMBELIBEALERLTLES>DT, 2HAMD
ERDERTHE LIz, 7eB, D LCBEERO > b, B
Faps80% Lh LA T B DD I DTHRES L7z,

1. BERREICES MTT 7o &4 SERLHE S DOFHEE
1. %A arf

EI3CRTLOCEHRE ERPVEFSDPRE) kT 58
SHREBORER L, {LEREDHEKMDE & 2 R Lic. %k
0 ANLL T, BRBMR02%, HiERA50%, THl%

NI TH 1o, WEREFI T, BEBRMERNITY, TRl
T%THote. RGO ALL T, EBEMEN0Y, ZBH
£A50%, FREMNIIB TH 7. NHL Tk, EEHERHMN
100% ., EEMER 0%, FIHENLEH TH - . FHRRAE X
O'BEHFI0 NHL Tk, EBMHERHI100%, HEEEN 0%, T
WERH100%TH - 7.

2. Rigm& WM X HEOER

ANLL @ 5 fic B\ CRMIM & BiiW CREE X g T2
L, KBERT IR, BEREDONFVAEYVEGREDS
V=AY TEhERLH, BREDOYZ SV TIHICE
WTHEDOBICERERDOHECERDOAD LN L0 H -
2. LaL, BRBEOFFYAMEYY, £y, Bk
ERIVEREDO-FRYF, BEEDOY ATV TR, K
& Bfiw & ORCEIZA BRIk o, LT, 71
SHA 7Y VROENB LU= FREY FIRBWTL, Ki§MmE
BRI L 2ERIBD AT, BHICHREOE LA S KHM
TH oA TEHLDEEL AL,

3. BxiERBROBKICH

ANLL-M4 #5EGIN. M. ORSHRBROBRY LD L, K

Table 3. Relationship of chemosensitivity between in vitro and in vivo

No. of cases

Type of diseases N:. of cases TP rate® TN rate® Predictive
xamined TP FP FN IN accuracy (%)

Untreated ANLL 30 24 2 2 2 24/26 2/4 87
Refractory ANLL 6 1 5 0 0 1/6 0/0 17
Untreated ALL 3 0 1 1 1 0/1 172 33
Untreated NHL 9 5 0 4 0 5/5 0/4 56
Refractory or

relapse NHL 3 3 0 0 0 3/3 0/0 100

TP, true positive ; FP, false positive ; FN, false negative ; TN, true negative.
a) No. of true positive cases/ (No. of true positive cases+No. of false positive cases).
b) No. of true negativee cases/ (No. of true negative cases+No. of false negative cases).

=0.0269

-500.05 u g/ml 5z g/ml

0.05 4 g/ml 5 g/l
-60 1hr

2days

0.05 2 g/ml 5 2 g/ml
4days

Fig.4. Change in chemosensitivity according to the
incubation time. There was a significant difference
between inhibition indexes of K562 and K562/ A cells in
the incubation for 4 days. Therefore the incubation time
was decided as 4 days. @, K562 cells; B, K562/A cells.
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E
s 0.5 0.05
Doxorubicin concentration (. g/ml)
Fig.5. MTT assay by combination with K562 and K562/A

in variousproportions. Sample was judged as resistant in
the MTT assaywhen resistant cells wereé more than 80%
of all sample cells. Therefore malignant cells were needed
more than 80% of all mononucleal cells population when
70% was defined as cutt off level of an inhibition index.
—————— , cut off level. Percentage of K562/A cells: B, 50%;
B 70%; [ 80%: %, 100%.
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Fig. 6. Comparison of inhibition index between peripheral blood cells and bone marrow cells. There was no divverence between
the inhibition indexes of leukemic cells in peripheral blood and those in bone marrow except for one patient showing different
inhibition indexes at high concentration of doxorubicin and daunorubicin when the cut off level was decided as 70%.

off level.
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TOIPRYEFEVERBOTMERETOLRESENE -
i, TORREBZC L TOBY 25 Cvr REMES L
e I AERICE L.

0. ZHIMEHRR LK S OFHE

1. #¥HES L FAB 583 IO BEDR & OREF
MDR ##H & FAB L 0BG TIE, R8RKRT L5
M4 CEEECEE AL, TOBRELSE k. i,
EFE L OMCTAERIED O, BRERLIOMICLBEL,
I A LRIt ot (F4).

2. 7T NIvA 7Y vRAEEACKT 5B L MDR
#8

£50L 511964 8 41T MDR M 3 kb b T,
MTT 7veA4 E7 vV 344 20 vRABEFWCRT 5 K&E

Table 4. Relationship between MDR expression and clinical
outcomes

No. of cases
. No.of CR  No. of
MDR expression Relapse or PR cases NR cases
+ .
Positive 3 6 8 2
Negative 2 8 7 2

MDR, multidrug resistance ; CR, complete remission ; PR,
partial remission ; NR, no response.

There was no significant correlation between MDR expression
and relapse.

There was no significant correlation between MDR expression
and clinical outcomes.

Table 5. MDR expression and MTT assay

1007

807

607

40

Inhibition index (%)

2071

=20 T T T
Low(10?)  Intermediate(10"!)  High(1)

Relative drug concentration

Fig. 7. Chemosensitivity test of the leukemic cells obtained
from a refractory M4 patient by MTT assay. The
inhibition indexes of doxorubicin, daunorubicin, and
mitoxantrone at high concentration was more than 90%.
the inhibition index of cytarabine at low concentration was
also more than 90%. Therefore low dose therapy of
cytarabine was chosen in this patient, resulting in
complate remission. [+], doxorubicin; €, daunorubicin;
@, mitoxantrone; B, etoposide; [], cytarabine; A,
cisplatin.

Name of FAB

MDR expression Result of MTT

Date (year, month, day) of

Group patient classification Outcome (%)° assay” Diagnosis Relapse Death
MDR-,MTT.R LK. M2 NR 0.00 R 94.06. 16 94.08. 14
MDR+, MTT.R  LT. MO NR 480 R 94.03.28 94,05.27
MDR— MTT.S S.T. Mo CR 0.00 s 93. 10.26 94. 09, 04 Alive

N.H. M1 CR 0.00 s 94.09. 02 Alive
AS. Ml PR 0.00 s 93.10. 15 93.12. 15
LS. M2 NR 0.00 s 94.07.05 95.03. 14
OM. M2 CR 0.00 s 94.05.30 95.06. 01 Alive
S.T. M2 CR 0.00 S 94.07. 06 Alive
N.H. M2 CR 0.00 s 93.11.04 94,05. 26 Alive
0A. M6 CR 0.00 S 94.07. 19 Alive
HY. M2 CR 0.80 S 93.10.26 94. 06. 07 95.01. 14
MDR+, MTT.S  Y.S. M3 CR 1.00 s 93.08. 15 Alive
TK. M2 CR 3.90 s 94.02.04 Alive
N.T. M2 PR 490 s 93.08. 16 95.05. 05
MM. M4 CR 8.00 s 94.02.28 94.11.01 95.03. 19
MM. AMixL NR 9.10 s 93.07.29 94. 06. 06
FJ.  AMixL CR 19.60 s 94.04.27 94.12.01 94.12.31
K.Y. M4 CR 31.00 s 94.04. 19 Alive
SM. M4 CR 69.90 s 94.01.20 94. 07. 05 94, 10.30

FAB, French-American-British; MDR, multidrug resistance ; MTT, 3- (4, 5-dimethy] thiazol-2-yl) -2, 5-dopheny! tetrazolium bromide ; CR,
complete remission ; PR, partial remission ; NR, no response ; A Mix L, acute mixed lineage leukemia. MDR—, MTT. R, MDR-negative
and in vitro resistant ; MDR+, MTT. R, MDR-positive and in vitro resistant ; MDR— , MTT. S, MDR-positive and in vitro sensitive ; MDR+,

MTT. S, MDR-positive and in vitro sensitive ; S, sensitive ; R, resistant.

a) MDR (C219) positive rate.
b) In vitro chemosensitivity in anthracyclines by MTT assay.
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Table 6. Relationship in anthracyclines between MDR
expression and MTT assay

No. of cases showing MTT assay

MDR expression
Sensitive Resistant
Negative 9 1
Positive 8 1

MDR, multidrug resistance ; MTT, 3- (4, 5-dimethyl thiazol-
2-yl) -2, 5- dophenyl tetrazolium bromide.

There was no significant correlation in anthracyclines
between MDR expression and in vitro chemosensitivity.

100] .
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(=3
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20 —
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Proportions(%) of MDR positive patients

o
|

MO M1 M2 M3 M4 M6
FAB classification

Fig.8. MDR expression according to FAB classification.
M4 showed the highest proportions of MDR expression in
MDR-positive leukemic cells (A) and MDR-positive patients
(B). Bars, SD.
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in MDR+, MTT. S group was 384 days, MDR—,MTT.R
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respectively.  Vertical lines indicate patients who are
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Abstract

These have been attempts to develop a reliable chemosensitivity test for anti-cancer drugs in various human malignant
tumors, but this has not yet been accomplisfhed because of contamination of normal cells in samples and/or different
concentrations of anti-cancer drugs between in vivo and in vitro. In the present study, in order to introduce the (3-(4, 5-
dimethyl thiazol-2-y1)-2, 5-dophenyl tetrazolium bromide (MTT) assay, which is a simple method of detecting
chemosensitivity, to the treatment of malignant tumors, basic investigations were performed. Furthermore, the clinical
usefulness of the assay was examined using the samples obtained from patients with hematologic malignancies. From the
basic investigations, conditions for analyzing clinical samples were established as follows: samples containing 80% or more
of tumor cells in the separated mononuclear cells were analyzed; lymphoid tumor cells were incubated for 2 days and
myeloid ones for 4 days; a threshold for determing chemosensitivity was defined as 70% or more of an inhibition index. In
the cases of untreated acute nonlymphocytic leukemia (ANLL), the true positive rate was 92%, the true negative rate 50%,
and the predictive accuracy 87%. The cases of untreated non-Hodgkin's lymphoma (NHL) showed 100% of true positive
rate, 0% of true negative rate, and 50% of predictive accuracy, respectively. In the cases of refractory or relapsing NHL, the
true positive rate was 100% and predictive accuracy 100%. From these results, it was indicated that the chemosensitivity by
the MTT assay correlated with the clinical outcomes. However, the cases of refractory or relapsing ANLL had high false
positive rates. Therefore, the expression of multidrug resistance (MDR) was examined in the cases of untreated ANLL. In
those false positive cases, the proportions of MDR were not so high. Furthermore, in the in vitro experiments of
anthracyclines, there was no relation between the propotions of expression of MDR and the chemosensitivity. These results
might be caused by overcoming the mechanisms of MDR by long-term incubation with anti-cancer drugs, or by existing the
mechanisms of chemoresistance other than MDR. In hematologic malignancies, the MTT assay combined with an analysis
of MDR expression may be a useful tool for predicting the prognosis.



