Chemosensitivity Test for Bone and Soft Tissue
Sarcomas Using 3-(4,5-dimethylthiazol-2-yl)-2,
5-diphenylterazolium bromide assay
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3-(4,5-dimethylthiazol-2-y1)-2,5-diphenyltetrazolium
bromide Fbta¥k% 72 BREREMEE I
Xf 33 PEAI R Z M KB DR

ERRFEFHEHANLME (ZF | SEBSKE)
B =
(P8 347 AITEZA)

BYRHREEERCNT 2 BB TS RRGEELMBEL 5D TH D, BENEOAL S E
HBLUERAN CHEZIBARSERBLIEI ATV, I 3-(4,5-dimethylthiazol-2-yl)-2,5-diphen-
yltetrazolium bromide (MTT) £ 96/X%1 7 0 #L — } (96 well microtiter plate), =4 7 o 7L —
) — % — (multiwell scanning spectrophotometer) % Fi\>7: MTT Hta i (MTT assay) % B iEME
BN 2 UBABRRMERBR L LTUSAL, Z0EBRBA*RET2ENT T, KERF L5V >
4 (tetrazolium) O —ETH 2 MTT SEHIC L > CREFEDORAL VY (formazan) #1225k 3
ZEEFIALTHBYD, EULhL <Y VEORNE (optical density, OD) 1xv4 7 0 FL— p 1) — &' —
KIODHEABRICHET 2223 TE 5. 27, LIEO F BABSRERMINEE HL b CERGRE
7ol SMlatkics TSN h L~ F 0 OD Ll A A HEEEE R L-. 2 h
S OMBEHRICN L CRAOPBECBWTRT 7F /944 >D, 7RUTRALY. v A7F54 5
AVIVFE—b, EXIURFY, Y4707 3R7 7 FOBOENEERL . RANDBED
UAD 1B TR IR S EILRIEL 7. ZhsOEFITBARBICES: SNTH ) BAND
FRECBI2RUENBELCTHE L LN, BRI T 2 BRI RBE S AT Vi
VI PR FBLTROMEKICN L TOEOHRERL., BREICNT 2 EHERRE S, -
N5 OMPHICN T 2 BRARA ORBREL 5% 2T, BRMEIIHL T MTT H@igs o 7 s SR
RUBBRET o7 BE 2 EMICFME 23 ERICE 08 > N BEIREREBE6TRIE G851 % H s
t.mmw¢ﬂﬁwwme%§ﬁWﬁﬂﬂ%T%ot.DqW@HL@ME%%ELt&%@%TW
Eﬂ%?@ot.@&ﬁ@ﬂﬁﬁﬂ%?bat%ﬂﬁ@$W&ﬁM%ot.wﬁ%uouf%%%%
L OBIEDE £ AR & HFFE (prospective study) 5 & U H & FFFE (retrospective study) 12 & - THE L
oo MIT btk 2 A 2 BRMFROBR LERDE & ORI, EBH 15WIE, BEME 2 Rk,
Eﬁﬁﬂwﬁw.%EﬁwSﬁ%?%U.E%ﬁ%ﬁ%%.E@ﬁ%ﬁﬂ%?,é%%&?ﬁ%d%%
Thole. FERPLEOMHTRRISHORAORIU#BECKE TS, BT LS EHRTE L
@m%ggu:tﬁ%ént.ui,mﬁ%uioMTT&@E%%wtﬁﬁﬁﬁﬁu%ﬁ%%ﬁE%
AT 2 RAN R TRAREERBIIZD 52 b0 B2 S,

Key words Chemosensitivity test, MTT assay, bone and soft tissue
sarcoma

Abbreviations: ACD, actinomycin D; ADM, adriamycin; Ara-C, cytarabin; BLM,
bleomycin ; CDDP, cis- -platinum ; CI, cytotoxic index; CPA, cyclophosphamide ; CYVADIC,
Cyclophosham1de+vmcnstme+adnamycm+d1rnethy1 triazeno imidazole carboxamide:; 5-Fu,
S-fluorouracil; GCT, giant cell tumor ; HTCA, human tumor clonogenic assay ; MFH, rnahgnant
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PUgH 2 o ToLERE R, BRREEER O
THERBRERO-BELTRURZLDIZE>TET
Wb, —F, BEOTEEICNT 3 BREHIE, EEH
F—REEBRRTH->THERY, —EETH-T
HIERE LERE, BERELCORY, BIOEVI
FoTELZZZELRRELASNTWE™. LrL, B
ETbh T3 {bERED 7o b a— L EICZDE
BRCIGUT, BROCERD L EZ >N 2 HUEEI0H
WHhTEY, B20EEOREMOERIERSH
TWRWV., ZORER, EHRTER2EE5shBE
REOMBRIOBEROA 2% S Z LR ENH T
<, BRITREORRIZ L > TUBOEREIITL
TRIBLIZS (D, Lid-> THXOEBIZHLE
SR 2 EINL , B iUERI 2R T 2 2 &
Ei L. FrERRELEEERICE LTI SEIH
BEEENTERTHL I L, ERBENEECETET
HBZr, LEREOXENZ OHMBEREOR LIZK
¥ CEBLTWB 2y, LU TEREOMRMMAIL
SO TBRRFELARIIE2BE R IR
5, ExOEBNL THEFRORSITICER, 8%
EPHZ LB TCENITHRBCREERT 2 Z L3N
SEMTH 3.

SH CIEBRBEEEEY, KBRIEYE & 518
LLRAE®, X-F2YRE™ i Eao=—
¥ (human tumor clonogenic assay, HTCA)¥ 7z &
B OHBFIRSERBRSETENTE LY, 0T
hoFEy—R—E3d 0, BEE, [EE, FEE
Yo ieH OFMEEETERKRCAT L ERNT
BEMEFRIRZPCELIESNA TR RZVONERTH
% . 3-(4,5-dimethylthiazol-2-y1)-2,5-diphenyltetrazoliu-
m bromide MTT) 137 b 5 V'V 7 A (tetrazolium) &
DO—ET, EHBEANORKRERICIVBTEINETF
EORLTF Y (formazan) BB T 258 :2HF
%% . 19834, Mosmann'i3 2@ MTT £ 96X% 4 7
a7V — | (96well microtiter plate), ¥4 7 o 7L —
MY — % — (multiwell scanning spectrophotometer)
EEW MTT @k MTT assay) #@&E L. &
FiZZOFEOBEE, BEECERL, BREEE
BEE T 2PERRZMERBE L THRIIT A2 L %
BEEL, BExfTo7.

B L UHE

I.# %

EEICHER L AN, BElRE LT BRE
B3k B & { Ko % osteogenic sarcoma Takase strain
(OST, ¥ #H =z THir), HOS, MNNG-HOS,
KHOS-240S, MG63, KHOS-312H, KHOS-NP, G292 (x
BEABIE, KR»oBA), SKES-1, U-20S, SA0S-2
(ERBIEMER, KRL DS OlIEEBVv. B
R e U T@% 2 EMcBEREEEEORFEE,
HEBEE-IEBRECNLUERE LIIFWMET-TE
5N T26THRIER GSER) 2RV, TOWRIEBREY
[EE T3 B A& (osteosarcoma) 1384k (1LER), #E
AEE (chondrosarcoma) 8 #fk (8IEHR), BibsiEs
FR#TKIE (malignant fibrous histiocytoma, MFH) 5 #
£ (3FER), BHE (chordoma) 2 B (2 EF),
2—4 v 7AE (Ewing’s sarcoma) 1 #{& (1EH),
B4 EEMKME (malignant giant cell tumor, malignant
GCT) 1#E (LER) THD (K1), KEEETE
MFH 9 tkfk (8 fER), BN (synovial sarcoma)
6 Wk (5 fERFY), FERFPME (liposarcoma) 6 #fk (54
&), ¥ESESPIIE (rhabdomyosarcoma) 6 Mk (5 fE
Bl), FIEHPE (lefomyosarcoma) 3 &% (3 EH), &
MERZ M E (malignant schwannoma) 3 Bk (2 fE
), 184 PARE (fibrosarcoma) 114k (1ER), SKE
(mesothelioma) 14k (1 fEF]), BZFE (glioblasto-
ma) 1 8&E (1LEHF), BEY >~ VE (malignant
lymphoma) 1#k (1ER) TH-o7z (F2).

HEEOHMAREECRZERB OB Iz 3
Roswell Park Memorial Institute Media-1640 (RPMI-
1640) (H KB, B0 10.2g #FF K 900ml B
L, A= b 271 —=712T121°C, 53 TCHEBELZHOD
W, T%HEBAEF YT LA 30~40m]l, =¥ YV
(BRI, =) 100,000U LA L7 heA vy (A
RS, ®H) 100mg, Ay sy (BAOSE, KX
0.3g, B & U56°C T304 REANIE L FEBNL L - 4-Ra 1R
# (fetal bovine serum, FBS) (Gibco, New York,
US.A) 100m] 0z TERR L /- Mgl AV,

. i & #

Fi@H L LT7 2+ /%4> > D (actinomycin D,

fibrous histiocytoma ; MMC, mitomycin C; MTT, 3-(4,5-dimethylthiazol-2-y1)-2,5-diphenyltetr-
azolium bromide ; MTX, methotrexate ; OD, optical density; OST, osteogenic sarcoma Takase
strain ; PPC, peak plasma concentration ; SDI, succinic dehydrogenase inhibition test; VCR,

vincristine ; VDS, vindesine ; VLB, vinblastine
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ACD) (BEHE), 7FI 7~ 43>

(adriamycin,

ADM) (% fIEEBE), 7L 4 = 4 & > (bleomycin,

BLM) (H&{L¥E, ¥5), ¥ 2 75 F > (cis-platinum
CDDP) (H#&{L3E), ¥ ¥ 7 &' > (cytarabin, Ara-C) (H
AFEE, FTH), T b BV A P (etoposide, VP-16) (7°V
APV AT - R 4F EHE), 7rtuv s
¥ v (5-fluorouracil, 5-Fu) (R FIBREE), <V b L 4 —
b (methotrexate, MTX) (A& L 5 ) — | HE), =1
bvA ¥ C (mitomycin C, MMC) (=3, #m), ©
¥ 7% AF ¥ (vinblastine, VLB) (EEFHRIE, KR,
E¥ 7Y A F > (vineristine, VCR) (B M, X
fR), £ 7> (vindesine, VDS) (HEFs ) + 4

y
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7074 2A7 73R (cyclophosphamide, CPA) (# &
HERUE) OL3K 2 7. 2B CPA HEBREN TR
TERTHB -0, EERMO 4-hydroperoxycyclopho-
sphamide (4OH-CPA) (EF8MI%E) % Bt B
BEIHRARESBIC S 2 BANSE A hilE?
(peak plasma concentration, PPC) # & 18 # D 1040
12V (£3).

Il SEBEmbadk e Ao - B ER

1. #HREE & Bk E DB o®RE

MM BT 2000 1 0 523 76 o o #4725
IX10°~1X10° Ml & 7% 2 & 5 - BB I8 18 % VR G
L, SHEIBRFEYA 2av 2L 7L —} (Nunc,

Table 1. Clinical characteristics and data of MTT assay of bone sarcomas

Age Site of Source Initial ~ OD® of Number
Case Name S Type of tumor® primary of cell control  of assay
Sex? tumor  specimen number (540nm) drugs

1—1 AN. 18/f  Osteosarcoma Humerus Biopsy 2x10* 0.745 11
1—-2 Surgery 2%10* 0.813 13
2 Y.A. 17/f  Osteosarcoma Femur Surgery 7xX10° 0.269 6
3 K. 19/f  Osteosarcoma Femur Surgery  2.9%10* 1.322 6
4 Tl 16/m  Osteosarcoma Femur Surgery  2.8X%10* 0.604 3
5 NY. 45/f  Osteosarcoma Tibia Surgery 1X10*  0.748 5
8 S.N. 15/f  Osteosarcoma Tibia Biopsy 1.9x10* 0.296 11
7 K.H. 16/m  Osteosarcoma Tibia Biopsy 1.5Xx10* 0.763 g
8 AK. 17/f  Osteosarcoma Femur Biopsy 2x10* 1.475 9
9 T.T. 19/m  Osteosarcoma Femur Surgery 5X10° 0.092 —
10 T.X. 18/m  Osteosarcoma Tibia Surgery 1x10* 0.245 11
11-1 S.T. 17/f  Osteosarcoma Tibia Biopsy 1x10* 0.273 11
11— 2 Surgery 2x10* 1.204 11
12 T.S. 48/m  Chondrosarcoma  Tibia Surgery 1X10* 0.280 11
13 MK. 35/f Chondrosarcoma  Pelvis Surgery 6x10° 0.408 6
14 K.T. 74/f  Chondrosarcoma Scapula  Surgery 2X10* 1.103 13
15 K.0. 52/f  Chondrosarcoma  Femur Surgery 3x 10 1.097 10
16 TM. 70/m  Chondrosarcoma  Pelvis Surgery  1.3x10* 0.216 5
17 K.K. 39/m  Chondrosarcoma Femur Surgery 1x10* 0.452 7
18 Y.S. 43/f  Chondrosarcoma  Humerus Surgery  1.1X10° 1.087 11
19 T.S. 30/m  Chondrosarcoma  Spine Surgery Tx10° 0.032 -
20— 1 .AY. 21/m  MFH of bone Femur Biopsy 3x10* 0.626 10
20— 2 Surgery  1.4%10* 0.740 8
21-1 U.Y. 72/f  MFH of bone Femur Biopsy 2.2%10* 0.753 4
21— 2 Surgery 2% 10 0.551 13
22 T.N. 48/m  MFH of bone Femur Biopsy 2x10¢ 0.730 12
23 TY. 70/m  Chordoma Sacrum  Surgery 1x10¢ 0.838 6
24 SXK. 38/m  Chordoma Sacrum  Surgery 3x10* 2.268 10
25 TN. 12/m  Ewing's sarcoma Femur Surgery 1x10* 0.655 2
26 TXK. 63/m  Malignant GCT  Femur Surgery 1% 10 0.907 12

a) m, male; f, female.

b) MFH, malignant fibrous histiocytoma ; GCT, giant cell tumor,

c) OD, optical density.
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Roskilde, Denmark) O& 7 L i2 2001 3243 L
fo. W& I 0.15MY) v BEEHEERIEK
(phosphate-buffered saline, PBS) (Z ¥ ## L 7z 2mg/
ml DEED MTT (Sigma, St. Louis, US.A) % 25
ul AL, 37°C, 5% CO, T4 I E L. B&
BEMERI|L, YAFAALT7 % F (dimethyl
sulfoxide, DMSQ) (Sigma) 200 1 2402 MTT xv =

FURREBRELL. 4787 — b FY—
MPM-1 (BT, 50 CTHEBLBRE2Y%
s, &7 VOBREE (optical density, OD) %
470l r—F ) =F— (A=Y —=F—
EAR340AT) (SLT-Labinstruments, Vienna, Austria)
EREGWTERE 540nm i THIEL .

2. EHEAHE OD ORE

Table 2. Clinical characteristics and data of MTT assay of soft tissue sarcomas

Age Site of Source  Initial OD? of  Nnmber
Case Name Ve Type of tumor® primary of cell control of assay

Sex” tumor specimen number (540nm) drugs
27 S.F. 42/m  MFH of soft part Trunk Surgery 8% 10° 0.460 2
28 TH 31/n MFH of soft part Neck Surgery 8§x10° 1.142 3
29 S.M. 72/m MFH of soft part Thigh Surgery 1x10* 0.635 8
30 S.T. 62/f MFH of soft part Thigh Surgery 1.4 %10 0.722 4
31-1 Y.S. 23/m MFH of soft part Buttock Biopsy 2x10* 0.625 11
31-2 Surgery 2x 10 0.568 12
32 T.S. 60/m  MFH of soft part Thigh Biopsy 1.3x10¢ 0.234 8
33 FIL 78/f  MFH of soft part Thigh Surgery 110 0.246 12
34 KXK. 64/f MFH of soft part Forearm  Surgery 5% 10° 0.021 —
35 KM. 15/f  Synovial sarcoma Thigh Biopsy %10 0.261 13
36 HK. 34/n  Synovial sarcoma Leg Surgery 1x10 0.767 7
37 M.L 19/f  Synovial sarcoma Thigh Surgery  1.1X10* 0.371 7
38 NW. 16/m Synovial sarcoma Trunk Surgery §%10° 0.215 8
39-1 K.S. 46/f  Synovial sarcoma Thigh Biopsy 2x10* 0.621 4
39-2 Surgery 1.7%x104 0.262 11
40 M.Y. 77/f Liposarcoma Thigh Surgery 1%10¢ 0.419 3
41-1 A.O. 39/f Liposarcoma Trunk Surgery 3x10 0.934 2
41-2 Surgery 1.1x10 0.280 11
42 N.O. 41/f Liposarcoma Thigh Surgery 5x10° 0.259 4
43 J.K. 31/m  Liposarcoma Thigh Surgery 1x10 0.415 11
44 T.O. 61/f Liposarcoma Thigh Surgery 6x10° 1.151 1
45-1 M.S. 17/m  Rhabdomyosarcoma Thigh Biopsy 2.5%10* 1.542 13
45-2 Surgery 3x10* 1.970 9
46 K.T. 2/m  Rhabdomyosarcoma Thigh Surgery  2.8%x10* 0.760 10
47 JU. 13/m  Rhabdomyosarcoma Elbow Surgery 1X10* 0.281 12
48 Y.0. 8/m Rhabdomyosarcoma Elbow Surgery  2.1X10* . 1.849 4
49 Y.T. 2/f Rhabdomyosarcoma Leg Biopsy 2.8x10¢ 0.276 12
50 H.N. 70/f  Leiomyosarcoma Thigh Surgery 5%10° 0.279 7
51 T.K. 45/m Leiomyosarcoma Upper arm  Surgery 2.4 x10' 0.551 3
52 T.K. 58/m Leiomyosarcoma Trunk Surgery 1x10 0.319 12
53-1 FH. 40/f  Malignant schwannoma Thigh Biopsy 1.8x10* 1.469 10
53-2 Surgery 2% 10 0.454 9
54 K.T. 74/f Malignant schwannoma Thigh Surgery  1.4x10* 0.286 12
53 H.T. 63/m  Fibrosarcoma Thigh Surgery 84x10° 0.415 8
36 K.N. 58/m  Mesothelioma Trunk Surgery 1x10 0.435 13
57 KM. 19/m Glioblastoma Spinal cord  Surgery 1x10* 0.783 8
58 KM. 32/m Malignant lymphoma Thigh Surgery  1.4%X10* 0.374 11

a) m, male; {, female.
b) MFH, malignant fibrous histiocytoma.
c) OD, optical density.
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24707V —bDEY TV O BEE R 5
1X10% 5X10% 1X10% 2X10* k%% X 34243 L,
37C, 5% CORMGTTLI~10AMKEEL /-, 15Kk
g0 ET MTT %2502 4 B4 OD 2HlE L
1z

3. FUBHIORE &gtk 2 R OB
FEMMERIZE VT 180u] OEBRERICHE
IX10'E &2 % & ) I HBEHARPEER 2 ER L, “h
ERA IO VINTL - DR Y INMCHELY. B
BeEMBEDLMBEE CHE L - SEEES % 20
pl TOMZ, 200l & U7 HUEHIOBE LS AT
FREBLIUVZEDSD L ELE. Zh%37C, 5%
CO.#£HTTIHMBELL. BEBWRDFET
MTT %2 EL 4 B OD 28IE L. 27+, M
fagoe 2X10° 5X10° & L TR RS 217 7.
IV. BRERHEHCN T % FiH S st
FRHELCBERZIVBONEEE 2 T2
BTae0IBRTHIL 2. ESEERT 2 @k
B, AT VAR Yy A THBL, H—REaeE
WERl. 2O, 0.5% MY s> 7 —fEic kb,
EREMEBEEE L. Thn% 180u ]l OB HE s
HIfELY 5X10~3X10E L 22 LS ICHBL, <4 2
OYIANTV—bDETIAMIZI80x] FOHHEL .
FIRFIC RIS D L0fE BB 1o B L - s %
0pl sHEL. 3HMSES, B0 AT MTT
EAEL, 4%HE% OD 2HIEL .
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V. REERRO T & E%

1. fiEHIRRURBR O E

"onl OD kv R THIRBIEE (cytotoxic
index, CD) K& 7.

ClL(%)=(1-T/C)x 100
T : JugFIRS5#HO OD nRY
C : XD OD Dy

CILEDS0% L EDOBE, 20FBHIC LT EE
03 [BRMEDD] LHEL, 50%KEOBEIE [BS
L] LHELE.

2. BRERBIEDHE

EFREOBRIRIE, BFEE ISV T HEER
HABESE - REEBEES ORI BB L
PIREEREE () LMo THELR. REEE
KBTI HERBRBESER S A BB EE R
TR IZ Ul d > THE L 72, BIERS, GLfEE
WIRIZ BT HER) (complete response, CR) #2\»
L A% (partial response, PR) DIBEE % BEK TER < A
lfbFE®EE (5% ¥WEL, % (no change,
NC) 7> U 17 (progressive disease, PD) D4 %
T3] Tho LHTEL. FURSRSERBORE
EERREIR E OBEMEIZ OV THHENRE S T-
A

VI. $EEHEARE %

ZHOPHEOEDHREICIL, Student’st BRE £ 7-

Table 3. Anticancer drugs and their concentrations used in MTT

assay
Drug” PPCY 1/10PPC  Clinical dosage
(zg/ml) (pg/ml)

Actinomycin D ACD 0.08 0.008 0.015 mg/kg
Adriamycin ADM 0.6 0.06 80 mg/m?®
Bleomycin BLM 3.0 0.3 15 mg/m?
Cis-platinum CDDP 2.5 0.25 100 mg/m?
Cytarabine Ara-C 250.0 25.0 10 mg/kg
Etoposide VP-16 34.0 3.4 290 mg/m’
5-fluorouracil 5-FU 60.0 6.0 15 mg/kg
Methotrexate MTX 400.0 40.0 12000 mg/m?
Mitomycin C MMC 1.5 0.15 20 mg/body
Vinblastine VLB 0.8 0.08 0.2 mg/kg
Vincristine VCR 0.37 0.037 0.025 mg/kg
Vindesine VDS 0.05 0.005 3 mg/m?*
Cyclophosphamide  CPA 30.0 3.0 10 mg/kg

a) 4-hvdroperoxy cyclophosphamide in stead of cyclophosphamide was

used in vitro study.

b) PPC, peak plasma concentration.
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i3 Wilcoxon- DOIEfIFIAE (Wilcoxon rank-sum test)
PRV, AEFRZSERBRO SR CBRIR L OHE
BMOREIZ DV TIE Yates DEHEFHEEZHA VT &
BREXRT-o .

B #
1. Stk s AL - BRNRE
1. Mg OD

iR BV TEEMRE L 1X10°~1x10* fE/
v I LB W CH Y OD X ERMA 2 HBEGRE R
L7 (1) #EBE®ENT OST T0.997 (p<0.01),
HOS 70.990 (p<0.01), KHOS-240S 70.987 (p<
0.05), MG63 T0.972 (p<0.05), KHOS-321H T0.979
(p<0.01), MNNG-HOS T0.931 (p<0.05), G292 T
0.965 (p<0.05) TH-7:.

2. BEAHKL OD

K#AKE OD ORI 1y vdhizh 5X10°

3.0~

o
o
|

Optical density at §40nm
o
I

IX10EOHBEEZBEL-LOR3HEZTODRE
wEycwmL , DRSS r—xof. IX100E%
BEL-HZT7HE & TERMC ODIIBEIINL, Mg
T bh—kkot, 2XIEEZBELLLOE1EE
i OD MEEEERLE (R2).

3. HEFIOBE L SMEIN T 29R

BoRmaBE I B 3 &Mk 2 fUgFlog)
BEr&4o, BRODBEOLSO LITBIT 338
FE5IWREL. CLENORUEDLDE*FHEL, &
ZHE (efficacy rate) K 7. BAMTEEIZBIT2
FEFOBEZERIZ8.0+2.3/11TH D, RARMPEE
DLFD LI BT 2 EFHEII3.4£1.5/11T, &Kh
FBE I B B HBEIOB R RARMPEE D105
DLIZBI2EHRILENFEREICE» >z (p<0.01).
BEARMmMPEEIZEB T ACD, ADM, BLM, CDDP,
MTX, VCR, CPA 2’BWEHME LR L (p<0.01).
g bR A FLEOLWEMEERLL. LHLIh

l J

1x103

1x10* 1Xx10°

Cell number  well

Fig.1. Relationship between cell number and the optical density at 540nm in MTT
assay. A 180u 1 volume of human osteosarcoma cell suspension was plated in
eachwell of 96 well microtiter plate (1x10%~1x10°cells/well) and a 204 1 volume
of MTT solution (2mg/ml) was immediately added. The plates were incubated
for 4hr and measured. O, OST; @,HOS ; A, G292; A, KHOS-321H.




BRERBILEE N 2 MR AR R 763

SDEHX L BRAMFEEDISND L IZB WL TIRERE
RIEL, ORI EEREEERRS 7.

4. BIEEREE L FUEFIORR

EEMRA e 2X10°(E, 5X10°E, 1x10EL LT
FRZTROBEMREC B 2 HERODE 2L
7o (3 6). BEAIC BV CEEMREC L HERO
MECEBEENAOGNDL I Lo,

1. EEAEHEHCN T 2 MEHIR R R

1. FiRARZ R

ERELIFMCLDBONI6THE GER)
MTT tha¥%21T-o72. 3 AMEEE®Da Y b -
0 OD (540nm) 130.021~2.268 (0.660+0.468) T
Hotz. OD 0. 2LA LOERRL 723 02 BERHHE
WHE & LTz, 648R4% (55FER) 95.5% 12 HifEH| R sE )
ENTEETH 7. OD230. 2K TH - 72 3 WIEITIE
RS SX 10 TH - 7z 2 ik (EE 9 L EH
3) EBEMBEEY TXIOCHETH -7 1Bk GEF
19) THodz. IXICEMUERBEL -REzLTH
EURETHo7z. BEMERHET S 2 L DT ELEH
Bk 1~13% (8.4+3.5, FIYELEHREE) Tho 12
1, 2).

2. MBAIRZNFBROGER « BRSE & ORE Y

BEUHETER D500 BT, BRYE L
OBIEMIC DL THRETTEETH - 72 b DII30RE (25

fEF) THo7 (RT7). ZONRIEBEE 1284
(10fER) TEAEREHE 031881k (ISR TH o/ D
IHERMBIIH L TREZBERR 2TV, Z0ORBEL
5 [BEMDD] tUEANLEHELERICERTE
AR S HIFRD b O 11ME QLER, EFI 1, 6,
7,11, 20, 22, 32, 35, 45, 50, 58) C, BEH6
B, REEES S RETH o7z BIC{LEEELNHE
fTahtnid, REESFBROBRIZL L T A
ERE L BAESHED b DI 19%E 19FH) T, B
FEE S 6 BRIE, SEREE ISR TH > 7. 30D
ILEREWCT [B2ED] LHESH, BEMCY
[B%] cHEshiz D (EBH%, true-positive) i
ISREGET, R ERE T BREERZL] tHESR,
BRREICY [#2] tHEshbv0 (HEHE,
true-negative) 1Z10RETH 7. KB T [R
ZEHV] LHES NIz, BEWCIE (83 =3
EEN D (BMY, false-positive) ¥ 2 kT, &
SIZFEICT [BEZEZL] LHESREY, BES
Wik (B2 LHEans b (faktt, false-negat-
ive) X3MMETH 7. Bl D EFEDBKRN L RS
BT 2 FPHIE (ERERER/ ERERER+ B
BERER, BEBME, true-positive rate) 1£88.2%
(15/17) T, @y 2 PHE (BEettREs/ER
HREH B ERESE, EBMR, truenegative

2.5~
E 20}
o
<t
s}
®
&
K]
c
o)
o
< 1.0F
2
a
@]
] ] ] ! ] L 1 ] ] 1 ]
0 2 4 6 8 10
Days after inoculation
Fig.2. Relationship between incubation period of tumor cells tested and the

optical density in MTT assay. OST cells were plated and incubated for 1~10
days. After incubation, the plates were incubated for another 4hr with MTT and
measured. Initial cell number: @,1X10%/well; A, 5X10%; O, 1X10*%; A, 2X10¢.
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Table 6. Effect of drugs at various initial cell numbers on MG83 and G292 cells in MTT assay
Cytotoxic index (mean+SD, %) in cell line of
Concen-
Drug tration” MGH63 at initial cell number of G292 at initial cell number of
(e/mb 5 X 10° 1 x10* 2 X10° 5 X 10° 1 x10¢
ACD 0.08 86.0£9.4 95.0+5.7 94.3+0.6 44.0+6.0 52.7+6.8 48.2+7.8
ADM 0.6 85.00.8 84.7+1.4 86.2+4.2 54.7+3.4 52.9+10.1 42.3£9.7
BLM 3.0 50.7+9.9 40.3+2.0 50.7+8.5 35.545.1 32.9+0.4 37.5+1.7
CDDP 2.5 75.9£5.8 73.5+9.8 73.57.9 53.0+6.0 66.844.0 61.0£6.0
Ara-C 250.0 53.7+0.8 57.7£7.1 58.9%5.6 8.5+4.3 24.1+5.9 18.1+8.2
VP-16 34.0 79.5£1.4 79.6+3.6 83.8+5.8 25.046.8 20.0+5.6 18.4+3.3
5-FU 60.0 49.3+0.8 52.0%10.5 47.4%3.0 58.1+18.8 44.1+3.8 36.5+10.7
MTX 400.0 56.6+4.7 59.043.7 54.7+1.5 30.0%5.1 27.1+8.7 36.7+5.1
MMC 1.5 62.3%1.7 62.0+4.8 58.9+8.5 20.1+11.1 22.645.4 27.1+8.0
VLB 0.8 65.940.5 71.0+6.0 62.2:7.4 49.6+8.6 58.6+1.6 52.3%5.0
VCR 0.37 54.5+1.4 59.3%2.0 52.8+7.6 48.0%+7.7 47.4+1.6 42.7+7.4
VDS 0.05 63.1+£2.2 58.0%£2.8 59.9+6.0 37.8+12.8 42.8+6.8 42.5+11.8
CPA 30.0 99.0£2.0 98.5+1.5 99.3+0.1 98.3+1.5 96.542.2 97.240.1
a) Effect of each drug was examined at peak plasma concentration.
Table 7. Clinical response and MTT assay in bone and soft tissue sarcomas
Clinical Clinical Results of MTT assay Corre-
Case Name Type of tumor " s
chemotherapy effect Drug (cytotoxic index, %) lation
1-1 AN Osteasarcoma CDDP PR CDDP (85) TP
1-2 CDDP (48) FN
5 N.Y.  Osteosarcoma CDDP, MTX NC CDDP (4), MTX (0) TN
6 S.N. Osteosarcoma CDDP PR CDDP (59) TP?
7 K.H. Osteosarcoma CDDP CR CDDP (50) TP
8 AKX Osteosarcoma CDDP PR CDDP (80) TP
10 T.K. Osteosarcoma CDDP PR CDDP (61) TP
11-1 S.T. Osteosarcoma CDDP, CPA, ACD PR CDDP (52), CPA (65), ACD (58) TP*
20-1 AY. MFH of bone CDDP PR CDDP (79) TP®
20-2 CDDP (74) TP
22 T.N MFH of bone CDDP CR CDDP (73) TP?
26 TK Malignant GCT VP—16, CPA PR VP—16 (23), CPA (0) FN
27 S.F. MFH of soft part CDDP NC CDDP (35) TN
31-1  YS. MFH of soft part CDDP, ADM PD CDDP (2), ADM (4) TN
31-2 CDDP (20), ADM (0) TN
32 T.S. MFH of soft part CDDP PR CDDP (56) TP
35 KM Synovial sarcoma CDDP, ADM PR CDDP (57), ADM (74) TP®
38 N.wW Synovial sarcoma CDDP, ADM PR CDDP (51), ADM (64) TP
39-1 K.S. Synovial sarcoma CDDP, ADM PR CDDP (8), ADM (6) FN
41-1 A.0. Liposarcoma CDDP PD CDDP (13) TN
41-2 CDDP (45) TN
44 T.0. Liposarcoma CDDP NC CDDP (23) TN
45-1 M.S. Rhabdomyosarcoma ADM, ACD PR ADM (92), ACD (93) TP
47 J.U. Rhabdomyosarcoma ADM, MTX PD ADM (0), MTX (0) TN
48 Y.0. Rhabdomyosarcoma ACD, BLM, VCR PD ACD (60), BLM (26) FP
49 Y.T.  Rhabdomyosarcoma ACD, VP16, VCR PR ACD (89), VP—16 (79), VCR (57) TP
50-1 F.H. Malignant schwannoma CDDP PD CDDP (52) FpP*
50-2 CDDP (23) TN
51 K.T. Malignant schwannoma ADM, MMC NC ADM (14), MMC (0) TN
58 KM.  Malignant lymphoma ACD, VCR PR ACD (58), VCR (53) TP

a) MFH, malignant fibrous histiocytoma
b) PR, partial response ; NC, no change
¢) TP, true positive; FN, false negative
d) Correlation were evaluated in prospective studies.

; GCT, giant cell tumor

i CR, complete response ; PD, progressive disease

; TN, true negative; FP, false positive.
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Abstract

Chemotherapy is important in the treatment of patients with bone and soft tissue sarcomas. A
practical chemosensitivity test for these tumors has been greatly desired. The present study examined
an assay using 3-(4, 5-dimethylthiazol-2-yl) -2, 5-diphenylterazolium bromide (MTT), 96 well
microtiter plate and multi-well scanning spectrophotometer (MTT assay) as a chemosensitivity test
for bone and soft tissue sarcomas. This assay was based on the selective ability of living cells to
reduce MTT, a yellow tetrazolium salt, to a blue-black formazan. The optical density of MTT-for-
mazan was measured semi-automatically using a multi-well scanning spectrophotometer. In 11 cul-
tured human osteosarcoma cell lines, the optical density of the solubilized formazan was found to be
proportional to the number of cells. On these cell lines, effective drugs at the peak plasma concentra-
tion were actinomycin-D, adriamycin, cis-platinum, methotrexate, cyclophosphamide and vincristine.
However, at 1/10 peak plasma concentration, these drugs were not effective. Since these drugs had
been reported to be effective against osteosarcoma, this test it suggests that evaluation is valid only at
peak plasma concentration . As etoposide, which had not been reported to be effective against
osteosarcoma, also showed a high efficacy rate for all cell lines tested, it would also appear to be suit-
able for chemotherapy of osteosarcoma. On the basis of experimental results on the cell lines used,
the MTT assay was applied to clinical specimens. Sixty seven specimens of bone and soft tissue sar-
comas were used, each obtained by surgery or biopsy over the past 2 years. Of the 67 specimens, 64
(96%) gave technically successful assay results. All cases seeded over 1X 10" cells/well were suc-
cessful. The number of drugs tested in successful specimens were 8.4 (mean). Thirty cases were
clinically evaluated prospectively or retrospectively. Analysis of the relationship between this assay
and clinical response revealed that 15 cases were true-positive, 2 false-positive, 10 true-negative and
3 false-negative. The true-positive rate was 88%, true-negative rate was 77%, with overall predictive
accuracy being 83%. In the MTT assay, many samples and anticancer drugs can be analysed simply
and rapidly. A high success rate and a high predictive accuracy of the MTT assay were also shown in
this study. The MTT assay would therefore be a practical chemosensitivity test for the treatment of
bone and soft tissue sarcomas.



