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WREREE ML EE 12 81T 5 human tumor

clonogenic assay DFfZE

IR RFEFIHBARIEHRAE (B0 B #2832
T WA e -
(RBFN614F 8 A 188 % fT)

HEREMEE ISR, EMEENSIKICDb 2 L, EEOEBOEAZSDRZL D%, &
DIz, TOEFFEFRZCLBEL LIZREIZHY, ZIBEOEEERRZEREBROLHEY
BUEN TV 2, FFFRE, TEEBEIC BT, BRESRE OHEBEENE L EEFIRSHERBE LT
HEH &t T3 human tumor clonogenic assay (HTCA) % ErERE M IEEIcEA L, EBEREEAT2 2%
Heve Uiz, R, BESEMCBONLKBEMER 20 40 RETH S, Fikiz, HTCA 0EE

(standard HTCA) #1735 —7, 2u=—FEREL2ED L7202, BINBAEISL TTo70<, &
B 2 — 1A (R0 13 R BEsEE L, ML BB £ AV T HTCA %17 - 72 (cultivated HTCA),
ZORR, FETIIRZELETIER GOELLOoau—BREEDL D) 23.7%, 10=—FRE
0.0053+0.0051% (mean+SD) TEL < {Em-o7chs, cultivated HTCA Ti3, BZM¥IEREEE 70%,
2o =~ 0.023140.0186% E HE 2 ML 2R 72 (P<0.01), Fiz, WHETHICBSEYETHE
THole 9REICB T 2 8 FIBANIH T 2 BZE R ZH I HBERE L & 2 2l A MO SIESIRS
BT EERE e p o0z (P<0.01). & 512, BEENEEOEMSENEME £ 2 o= —E L DBE
ZOWTHS b, HBFZNEBEEOCRVIEE (gradel) KB WTI, ol au=—HERE2ADT, *
WALERIEONR & 2 2 MBFHNEREO NS EE (grade 2, 3) KBTI, cultivated HTCA
WEDB7.5% LRV BRMEHIEFREELE 6z, cultivated HTCA DR L BERME L 0HEE%
retrospective (25 L 7z £ Z %, true positive rate 80%, true negative rate 100% T, &ML FEH
13 91.7% L BEEZHEEED s iz (P<0.025), BlE» 5, cultivated HTCA i3, BEREMEEICS W
THHERIRREFER E L OB CERTHY, 8512, 20BRECRAC L EARBESHT2 D LEE
Zoht:,

Key words soft tissue sarcoma, human tumor clonogenic assay, chemo-
sensitivity test, monolayer culture, clinical correlation.

I, 8% ORI MHETE s 1, BERK 0 UL
DOEIBHSEERIZEV SR T2, L, E0%E
Flx COBEC, k3 FETERETZ0MNRET
HEPIEL TIELBERO—HEB T, Th
i3, A—lEsRoEE, A REREREE R TEE TS -
T, ZOHBAIBRZUN TN ZhER Lo s
S, kD bIHEESERCE VT, G

BAHEESMED CEETHD L, FEOEBOEFEAK
iz, WKL, BERACER2HER 2
2 I LRIEHICHEETHZ, DD, BERENE
TR DAL B TR R 22 ICEER & 2 05k
WCHRE R BRI R S T v,

% DEWRT, HEEIREE RO B E <
% D BEDEB I U TE R EEH 2087 T %

Abbreviations : ACD, actinomycin D; ACR, aclarubicin; ADM, adriamycin; CDDP, cis-
platinum ; CMRL-1066, Connaught Medical Reseach Laboratory Media-1066 ; CPA, 4-hydro-
peroxy cyclophosphamide ; Cx T, concentration-time product ; DEAE-dextran, diethyl-
aminoethyl-dextran; DTIC, dimethyl triazeno imidazole carboxamide; EDTA, ethylen-
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3, BEOBVHIEFRZUEEBROMESLE,L DA
BTHBEEZDL, LIAD, INETILHELD
HERBREUERSHEE I N TE Iz b T,
BRI EEECFET2ECIIES-bDIRFAE R
LWEVLLTHBEBETELZ WV, Th5>DEn»T,
Hamburger 5™ & D f{ 5 & 1 /2 human tumor
clonogenic assay (HTCA) i3, Hx DBEIZNT 2
HEFOERIR e HBENEOEETFELES L0
LT, EESVFHEE D T3 EEESHRETH
5.

BELZ 2D —RCREIC HTCA 28AT 512
i3, 20 =—BHECEL I LREFAENIELT L
BEBKERBELRD, S TICHE, BloEgmE
HIEZEICET 2 HTCA OMEIF R Y- ok, LU
FH1P 1, BPAEICT L Salmon S D FEH:® (standard
HTCA) #®E L T, BRRHEMH D 5B NIz ES
il % — B EHEER~BITL, cell population %1
&7 ET HTCA %17v» (cultivated HTCA), 2
xR ERE LS CEREIZ B 5 cultivated
HTCA DERMICDWTHE L2, 22T, EHIHK
BEMEEZICB LT Y, cultivated HTCA ¥EHETH
EoEBEL, &5, REEAVLEEARSEHD
FasR L ERIREIR & ORI DL THRES L 72,

B L UHE

I.#% ¥

REUC R U RRRETREA L, A% 3 ERMI Y
ETERE I FM AT L REEMEESE 329 (40
RiK) poBoni (B1), 2ONRIE, EMEGEN
G (MFH) 1141 (15 #4k), 1BIEEAMES5H) (9
Tik), RRRAAIIE 5 B (5 Mik), HEEUGPANE 46 (4%
), Vo ERIE 2 B2k, TR 2 61(2
Hik), EMEHIENE « ARMEANE - PR ES 1 (1%
%) THb. FEBOMBENELE, BEE, TR
REXDWLTIFERLICRLL,

IT. ERAREFEEATEL 0 ALIE

BEMEEz= ) 2 LT Pbv gy

[penicillin/streptomycin solution 10,000 units (PS,
Gibco)] % & tekE8WE [McCoy’s 5A (Gibco) wash]
WT, TEZHITTH0»ICERENICAY 2 THYIL
f:. Z0%, B#%» 2 7 [Hank’s balanced salt
solution (Gibco) +collagenase type I (Sigma) 0.2

mg/ml, DNase (Sigma) 0.2 mg/ml, pronase (BHFF
{£%)0.5 mg/mi] 12 T 37°C, 30 SRIMEEL 7=, Kz,
ATV RBAyy a2 (50 Ay v a) KTHER 218
U T BRI 2 VBB L 7e (R 1), S o7 R
faig, 0.5% b Usse 7 — Bz & b HiEMt e
HELOB, 3 X109E/ml k42 &3 AL 7.
Il EEAHARS & A & ¥m
3 X10%(E /m] o HEERATIZ R 0.5 ml 2, 0.15ml
D il & Fl £ McCoy’s 5A wash 0.85ml # 1 2 T
3rC, 1HEEM (K1), BEe LT3, &
HRRAEFERAL . i, BREREEORBHER
BNEREGREEAR L U7cds, Z OBE 013 BB e
0.5 mlIZHIER & 7o BRI ® 0.3 ml ANz, ®&aBoD
double enriched CMRL ¥# 1.9 ml 20z /2.
V. ZERXHEH OVER
1. Under layer (7 4 —% —8) OER
McCoy’s 5A #### 500 ml iZ, heat-inactivated
(HI) fetal calf serum (FCS, Gibco) 50 ml, HI-B
MiE (Gibco) 25ml, B EVERF LU v A (2.2%)
S5mi L-&2Y > (2lmg/ml) 1ml L-7A% &> (200
mM) 5ml & PS5ml #80% T enriched McCoy’s 5A.
BRI EIER L 2. iz, plating medium % FED &
SZfERL L7z, B® enriched McCoy’s 5A 33 40
ml IZ tryptic soy broth (3 %, Difco) 10ml, L-7 &
NZF > (6.6mg/ml) 0.6ml XU DEAE-7* X
;2 > (50 mg/ml, Pharmacia) 0.3ml ®/0% 7. &
@ plating medium & 3 % bacto agar (Difco) %1
ELTBHRBE0.5%0ORER 25 L IcHEL,
Z?D1.0ml%35ml~< bY F4¥a2 (Corning, *
25,000) W=, 74 —F—BEERLE (K1),
2. Top layer (32#B) OERK
PESHRE % TRD & 5 B L 75BN T L
7z. CMRL-1066 (Gibco) 500 ml iz HI.EMm#& 75 ml,
Bk ¥ 4 (100mM) 20ml, 1 > 2 Y > (100 U/
mb 10ml, E¥32>C 30mM) 5ml, L-Z % 3>
(200mM) 10ml, PS5ml % il 2 T, enriched
CMRL-1066 3% 3 ¥ % fF AL L 7. R 12, enriched
CMRL-1066 #5840 ml 12D & L-7 A/85 ¥ > (6.6
mg/ml) 0.6 mi, DEAE-7# A b 5 > (50 mg/ml) 0.3
mlBLE2-AVHT Ty /=L (0.5X107*M) 0.4
ml #f1Z T, double enriched CMRL #23¥k % VER
L7,

ediaminetetraacetic acid; FCS, fetal calf serum; HI, heat-inactivated; HTCA, human
tumor clonogenic assay; MFH, malignant fibrous histiocytoma; MMC, mitomycin C;
MTX, methotrexate; PE, plating efficiency ; PS, penicillin-streptomycin solution; RPMI-
1640, Roswell Park Memorial Institute Media-1640 ; VCR, vincristine.
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D%, FIZHUER 7213 BIE & 1 R s
7= Bt % McCoy's SABW T L, Z @ double
enriched CMRLE5# ¥ 2.7ml & 3% bacto agar
£0.3miiNz, 0.3%DOMEBERELCLIFfvvad
120 5 X10(EOMABE L 2B X 512, FfER LB 0
1R74—F—BOLICEESY, ZEEREMEER
L7z, HBEIREREAOSBE Y, Blo <, KBk
W2 1.9ml Nz, 0.3%DEER L% 5 X 512 agar
BiNziz. 2LT, BEEHIE 2 ENBRS L&z
3FA v AT ODTEEREMEER L (K1),

V. ZTERXREHOHEE

UEDZ k< fE L7 “EERGME, 37°CARESR
FAFREE T 7.0—7.5% CO 2 A TP HEBBTREL
7z,

V1. Cultivated HTCA

II. THE s> EEMM % plastic flask (Corn-
ing, #25,100 & 721 #25,110) T, RPMI-1640 ¥2%
#® (5%HI-FCS+ 1% PS) 2fWT, 37°COb T
BESELL., 2030 B (F913.2 B) THEERR
By—bRICK-LHEEAT (M2.a d), 0.025%
trypsin +0.02% ethylene diamine tetraacetic acid

(EDTA) 2 & b BUBRBMMEER 2ER L. 2
DFF, trypsin+EDTA TiRES% EEHARES L
7, cell aggregates DIRANEL 251 2BE8H
D, 20X RFEITIFE S, RROBELZ T
%2, 3WMA3 L CRATEMAREB2 Ly
TE&f. IhoOEERIISEERD bV 70—
IV EREMIAEE2EFEL T3 X10@/ml 2% 3 &
JICHEBLE, Zhi kv BonEEMEEE-T
W, IV, VemEOBRIEET-> (K1),

VI, aRr=—n®EERE

50 fE LA L DREBEMAEH» & K 2 MM ER % oo =—
CHEL (E2,b, e), HEMEER2 - 3EETaD
Z-HEEEL, Ju-—EEIC, ETENE
7243 automatic particle counter (Handex CP-2000)
TRz, f£7, Bl o o= —pEEREs S
%% Z & % Papanicolaou Hef8ic k DRER L7 (2,
¢, 1),

VI fEF3 L #= I o0 SR B & HERbeERS

BER L 7oA, SR I W S U T B &
{Hwv s T3 actinomycin D(ACD), aclarubicin

(ACR), adriamycin(ADM), cis-platinum (CDDP),
&1 & 4-hydroperoxy cyclophosphamide (CPA),
mitomycin C (MMC), methotrexate (MTX),
vincristine (VCR) @ 8%ITH 2 (F2).

TR I, BRI RS s WO BBIF
BE B X 0 Cx T (concentration-time product, [l

BELREOR 0N WUDEREEF VY, 20
BED BEENBECZEZ-BT2L0ubh3, £72,
HIREE] & DB, 1EERI L L7oo%ss, REBHES
FITH s MTX IHiiEm s Uz,
IX. SHBEICE 53 0= -BHOEE
WRECBWT, 174 vy3v2405{@ Lo
Uo—RAHONIzbDE [0 =—FEEEH D ]
&L, 0EUED a0 =—FE»ssENT LD % [
ZEHERRE L L, £, 20 =—FEXK (plating
efficiency, PE) i,
P~ FaRig oo a0
TRELT.,

13| Fresh wumor (31 Cultivate tumor cells
in RPMI 1640 media
2 with 15% FCS for 2~30
2 days (mean 13.2days)
Mechanical H E
SN Nl

 —
o[ i
0 incubation m

(371C, 1hr)
Harvest as single
.l, (: cell suspension
(Tripsin+EDTA)

15)| Wash coltsd
plate in agar

( § x100 :.ll;/di;h)é % %

38mm petri dish Top tayer : Double enriched CMRL+0.3% agar
FEI/ +tumor celly

[ ~———*Under layer : Enriched McCoy's+0.5% agar

Incubate dishes for 14 days

171 Colony count {microscops or automatic colony counter)

Fig.1. Methods for the human tumor clonogenic
assay of soft tissue sarcomas.
(1) Fresh tumor material was obtained from
biopsy or surgery. (2) A single cell suspension
was prepared by mechanical and enzymatic
disruption of the tumor. (3) The tumor cells
were cultured in RPMI-1640 medium with 15%
fetal calf serum (FCS) until a cell sheet formed in
the bottle. The cells were harvested as a refined
single cell suspension by trypsin and EDTA or an
enzyme cocktail. (4)The tumor cells were
incubated in test tubes with drugs or control
medium for 1 hour at 37°C. (5) The tumor cells
were washed and plated in soft agar in 35 mm
Petri dishes. (6) The dishes were incubated at
37°C in 7-7.5% CO,-humidified air for 14 days. (7)
The number of colonies in each dish was counted
under a microscope or with an automatic particle
counter and the percent colony inhibition was
calculated.
(1)=(2)=(4)=(5)= (6)=+(7), standard HTCA : (1)
= (2)=(3)= (4) = (5)= (6) = (7), cultivated HTCA.

or
(Pronase+DNasa I+
Collaganass type |)

6}

] (37T, 7~7.5% CO:)
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X. 28 —FREROHERNSZE0TE

BHIBHIORSMIL, 1o —KEFICLVEB A
tz oo =—JEHEIER (percent colony inhibition)
TR L.

5 o= A (%) =
N DEEEE )

SHERED 7o = —# X100

XI. #EHEmRES

Standard HTCA & cultivated HTCA ® 7o =—
EEOREICIR 2 REEA, 2u=—ERERCEL
TEAEHRETTo7: D5 Welch’'s t-test 21T o7z,
iz, MABMORBHIBZM CEL TiE, HEEST
BI U 2REE2TTo /2, cultivated HTCA 2 & 5 4l
BABRE LBENR - ORESEIEL Tk xRE
Tz,

39 %

1. 3p=—FEIc>WT (HEEI-ELT)

EEBEOMBHICB 2 Yo n-—HB Lk Vaw
——EREEF IR,

1. Standard HTCA 281} % 2 u =—Jsk

o= —WZERRIE, 38 MRIAT 26 ik (68.4%) 1z
ST, RRERMEHERRETH o712 b D I3 38 Mtk g
Wik (23.7%) 4%, &asiau=—FRES,
0.0053+0.0051% (mean*=SD) TEL <{&EXThH -7
(%&4).
2 . Cultivated HTCA =81} % 2 0 = —Jak
a0 = —JERREEIE, 40 BET 29 M1 (72.5%) 1o s
s, BRZMEHIETRETH 72 b DX, 40 Mfkdi o8
ik (70.0%) TH b, standard HTCA IZHA TR
ZUHIEREE R E A EL ML (x2B5E, P<
0.01), &7:, 2o0=—WRKEIZ, 0.0231+0.0186%
(mean+SD) T standard HTCA dzhilb~TH
BhmErashiz (P<0.01) (F4),
II. RNEREFEOEGFNESRE : a0 —BR
& DEAE
WL L REE @Y, SNEEEB YL
<Bws T3 The American Joint Committee
MABFOEEEOMEY EAVTHEL (K3), B
FHEUEE: 0 =-BREOBBERE L (B
5). ZOSEIE—MC, MREE-MEOSREL
RIM - MARRORE - BRROFE - BESSAn L
DOFRERELTITS. grade 1 (Gl) % low grade

Table 2. Anticancer drugs and their concentrations used in this

study
Drugs Concentrations(# g/ml)

Actinomycin D (ACD) 0.005
Aclarubicin (ACR) 0.20
Adriamycin (ADM) 0.04
Cis-platinum (CDDP) 0.20
4-hydroperoxy cyclophosphamide (CPA) 3.00
Mitomycin C (MMC) 0.10
Vincristine (VCR) 0.01

20.00

Methotrexate (MTX)?

a, used as high-dose chemotherapy.

Drug concentration was chosen as approximately 10% of the peak

plasma concentration.

Fig. 2. Microscopic findings of cultured tumor cells and colonies.
(a) Cultured malignant fibrous histiocytoma (MFH) cells. X200, (b) MFH colony

in soft agar at 14 days of culture. x200.

(¢) Morphological appearance of MFH

colony at 14 days of culture (Papanicolaou stain). X160. (d) Cultured synovial
sarcoma cells. X200. (e) Synovial sarcoma colonies in soft agar at 14 days of
culture. X200. (f) Morphological appearance of a synovial sarcoma colony at 14
days of culture (Papanicolaou stain). X320.
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Table 3. Growth of colonies

Standard HTCA Cultivated HTCA

Case No. of colonies No. of colonies
oyb o\b
/dish (mean)? PECE) /dish (mean)? PE(4)
1-1 33.0 0.0086 84.0 0.0168
-2 32.0 0.0084 43.7 0.0087
2-1 39.0 0.0078 111.0 0.0220
-2 11.3 0.0023 145.0 0.0290
-3 25.0 0.0050 45.0 0.0090
3 31.7 0.0083 79.0 0.0158
4 32.0 0.0064 100.0 0.0200
5 8.0 0.0016 46.0 0.0092
6-1 8.7 0.0013 64.7 0.0129
-2 13.0 0.0026 93.7 0.0187
7 19.0 0.0038 100,90 0.0200
8 28.3 0.0057 55.0 0.0110
9 no growth 38.0 0.0076
10 no growth no growth
11 no growth no growth
12-1 125.0 0.0250 185.0 0.0370
-2 32.0 0.0064 160.0 0.0320
13-1 7.3 0.0015 47.0 0.0094
-2 11.7 0.0023 87.7 0.0135
-3 13.7 0.0027 463.7 0.0927
14-1 8.0 0.0016 40.0 0.0080
-2 14.7 0.0029 111.7 0.0223
15 not done 167.7 0.0335
16 85.0 0.0170 330.0 0.0660
17 no growth no growth
18 no growth no growth
19 no growth no growth
20 19.0 0.0038 115.0 0.0230
21 no growth no growth
22 31.0 0.0062 115.0 0.0230
23 5.7 0.0011 210.0 0.0420
24 no growth no growth
25 9.0 0.0018 125.0 0.0250
26 no growth no growth
27 no growth no growth
28 22.7 0.0045 120.0 0.0240
29 no growth no growth
30 25.0 0.0050 75.0 0.0150
31 not done 17.0 0.0034
32 no growth no growth

Mean=+SD 26.5+26.3 0.0053=0.0051 115.7492.9 0.0231+0.0186

a, 5% 10° cells plated per dish; b, Plating efficiency, Number of colonies / number
of nucleated cells plated X100%.

Table 4. Comparison of growth of colonies on the standard HTCA and the cultivated

HTCA
No. of = 5 colonies =30colonies R
Method specimens /dish(%)? /dish(%)* PECS)
Standard HTCA 38 26 (68.4%) 9(23.7%) 0.0053+0.0051
Cultivated HTCA 40 29 (72.5%) 28 (70.0%)** 0.0231+0.0186**

a, 5%10° cells plated per dish; b, Plating efficiency, values are mean+SD.;
** significantly different from the standard HTCA (P <0.01).
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Table 5. Growth of colonies versus pathologic grade of malignancy

Standard HTCA

Cultivated HTCA

Pﬂ”mm%ic NO,' of 2 5 colonies 2 30colonies e 2 5 colonies 2 30colonies .
grade specimens /dish® /dish® PE(%4)" /dish® Jdish® PE(%4)
(3 (high) 26 22/25(88.0%) 7/25(28.0%) 0.0052:4:0.0055 23/26(88.5%) 23/2G(88.5%)** 0.0256£0.0213
G2 (maderate) 6 4/5 (80.0%) 2/5 (40.0%) 0.0057+0.0007  6/6(100.0%) 5/6 (83.3%)** 0.0136+0.0083
G1 (low) 8 0/8 (0%) 0/8 (0% 0/8 (0%) 0/8 (0%)

a, Pathologic grade of malignancy (The American joint Committee); b, 5%10% cells plated per dish; c. Plating efficiency,

value are mean=xSD.;

** significantly different from low grade tumors (P<0.01).

Chemosensitivity test was possible in high grade(G3) tumors and moderate grade(G2) tumors; )
standard HTCA(G3+4G2=9/30)=30%, cullivated 11TCA(G3+G2=28/32)=87.5%(significantly different from standard
IITCA. P<0.01).

g

Standard HTCA (percent colony inhibition)

0 100%
Cultivated HTCA (percent colony inhibition)

Fig.4. Correlation by regression analysis between
the chemosensitivities as determined by the
standard HTCA and the cultivated HTCA.
The points represent the percent colony inhibi-
tions for 8 drugs in 9 specimens (1-1, 1-2, 2-1, 3, 4,
12-1, 12-2, 16, 22 in Table 1) in which the chemo-
sensitivity test was possible by both methods.

malignancy T, grade 2 (G2) & moderate grade
malignancy, grade 3 (G3) i% high grade malignancy
ERWRT 3,

grade 1(G1) 8#&& T3, standard HTCA, cultivated
HTCAH W oo =—FEgr 8oz b0k o712,
grade 2 (G2) 6K T, standard HTCA 12T 40%
PRZMHETEETH - 7225, cultivated HTCA 125
W3 83.3% W RBREHHIEAEE L 2 -7, grade 3

(G3) 268K T3, standard HTCA 12 T 28% 3Rk
HERRETH o728, cultivated HTCA 2B W T
88. 5% MBEHHEAEE L X o Tz, Gl BT,
G2 £7:12G3 L¥IEL /- &I B\> T ld standard
HTCA @ 30%# & cultivated HTCA @ 87.5% 2/
ZMHIEATGEEN B L L 7 (x5, P<0.01). £/,
JuS—WREIZDOWTI, grade BEL LB I DON
TEET 2EARA SN,

II. Standard HTCA & cultivated HTCA (=& (7
3 HIBRIRR OB
Standard HTCA % X U cultivated HTCA D&
2BV, BREMEMEAETH - IR (E 1 ER
1.1, 1-2, 2-1, 3, 4, 12-1,12-2, 16, 22) & B} 2 HIEHIRE
UL HIFRNCLERE L, &9, @EKB03

SHEAIORREEHMMIC TR T 2 &, =
0.732 (P<0.01) THEWHEMEShL (K4). Wi,
ME B 3 HERBRZMEIC OV T T0%a 0 =—F
BRHIHIZE, 60% 1 0= —REARINEIR, 50% 20 =—
B2 T & 2 cut-off point 1T T, BBHEENEA
LIS FIEERIEKBIL THRET L (B5). 70%LLE,
60% LA L, 50% Ll E DR 2 D 2 o = —EHIEIER TR
ZFMHD] & LA, true positive rate 13%&%,
69.2%, 81.5%, 75.6% T true negative rate I3%X,
90.9%, 85.4%, 74.1% Tdh -z, E£i, EEL
TDIEZHIZELZ, 86.8%, 83.8%, 75.0% L&
DTHY, RECBOTLEETH -7 (P<0.01),

IV. Cultivated HTCA %\ TE & Wz HIEHIR
FW L BRHSR L OMEizowT
1. #RFRIROHEICDNT
In vitro iZ5 3 2 ZIRHAE I DV TiE, Salmon”#
Von Hoff® ¥ DIEFEECLC, 0% LD 1o =—

Fig.3. Pathologic grade of malignancy of soft tissue sarcomas.
(a) Grade 1showing a little cellularity with abundant collagenous stroma (MFH ;
Hematoxylin-Eosin stain). x200. (b) Grade 2 showing moderate cellularity and

atypia (MFH ; Hematoxylin Eosin stain).

X200. (c) Grade 3 showing marked

atypia with pleomorphic features (MFH ; Hematoxylin-Eosin stain). X100.
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Standard
) HTCA | Sensitive | Resistant | Total
Cul“}-‘ﬁ‘%ﬂ
:A 0@ ¢ 0@ Ho
A B
a
Sensitive 13
AA o
(a) g aom sAggos
AA ¢
Resistant AALl 0¢8] 55
A} oo
AL 0o
A 09

Trus positive rets 9713 (68.2%)
True negative rate 50,755 (90.9%)
Overall correlation rate 59,768 (86.8%)
Significant correlation occurred (p<<0.01)

(b)

Standard
HICA | Sensitive | Resistant | Total
Cultivat
HTCA
00sADEC® | OO - 1o
oA DU ¢ ©
oA D| ¢
Sensitive .ﬁ B 27
O A0 OBAALEOS
O A0 OOAADEO S
OBAALD O¢
Resistant O AO o¢| 41
A Le2 4
A 0@
<

True positive rate 22./27 (81.5%)
True negative rate 35,/41 (85.4%)
Overall corralation rate 57,768 (83.8%)
Significant correlation occurred (p<<0.01)

S
Cultivated Sensitive | Resistant | Total
HTCA
O®sAOmoe| OA DHEHOS
oesAlm ¢| © go
. A
Sensitive gA % * 41
(c) oA DOm
®
O A <o |O9AAOROS
A © |O aAAO o¢
Resistant : © 4O O: 27

True positive rate 31,741 (75.6%)

True negative rate 20,727 (74.1%)
Overall correlation rate 51,768 (75%)
Significant correlation occurred (p<0.01)

Fig. 5. Correlation between the chemosensitivities
as determined by the standard HTCA and the
cultivated HTCA.

The data was determined at the following colony
inhibition (@), 70% ; (), 60% ; (¢),50%. In-
dividual drugs are illustrated by different
symbols: ©, ACD; ®, ACR; A, ADM; A,
CDDP; o, CPA; s MMC; ¢, VCR; ¢, MTX.

FERimEIE 2R L 25 E % BRSHEHD] L L, 0%
FOBE RIS AL L, BRIROME C>L
T, /M- FEROOBIRBCERENELE L -
Shimosato 5 DHBFEHIELELICE T, Zhe
4L partial response B b, grade II;BA EORIED 4 5
nizvor [BEMEHD] L1,

2 . BRENR £ 0tEE

Cultivated HTCA Z2{TWEZHHERETH -1
20 5 (28 #efk) @ 5 B 10 fl (12 48 4K) 128 W T retro-
spective IZEERENE & OEGRBREIAIRETH - 72 (%
6). 106 (12846) DM, invitro .2 T [BEMEHD ]
CHIES R, BERCH [BEMEHD] LHESAL
b D (S/S, true positive) ¥ 4 AT, M2, invitro
CTREEEATEDONT, BMRWCLEILHESR
7=b® (R/R, true negative) 2 THAETH»71-, %
7z invitro 12T [RZMEH D] & HE I NI HMEKRH
R TH 726D (S/R, false positive) (& 1#ifk
T, —A, in vitro W TREZH 2D ¥, KR
ZHEEDI2b D (R/S, false negative) X7,
BlEX D, REOEKRA BRI 2 FE M (true
positive rate) 1% 80% T, fitEicxts 32 FEM (true
negative rate) i3 100%TH o7z, Fiz, &L LT
DFEMIZIL.TBEFEVLOTHY, yMECTHLE
BERBERDBOTFEESRD sl (P<0.025).

FZHEHE O in vitro, in vivo OFNEFIZIRIZOWTE
£ TIWEMERL 2, true positive FlIzBWT, %H|
BEZESOBE 0% LD 2 o = —FEMH E £ R
Li-#BENZ N L TD & true positive TH 2 & HE
L 7z. % B, dimethyl triazeno imidazole ca-
rboxamide (DTIC)iZ D\ Tl&, AAIA in vitro %
VT l& masked compound T#H %72, AR, 51
Brat L7z,

& %=

1. BREMBEHEF~D HTCA nEA

BEEEEO(LFEEERICE LT, BRE T, MTX,
ADM DEBIZL D, ZOREERES & REEH LT
SEOME A SR, MTX & ADM % L ClBRE
OWEIZEBENRVEETObNRD XYWk o7z EZ,
CDDP OBBIz &k W AFOBRBICK T 2mVWEY
HhHMES N, BETRBEABEOLEFEG
ADM, MTX, CDDP # ¥#li& L7z bDICEZ > TE
TWARIOM,  Fi- a—4 v FREIETH Rosen
519, Jaffe 597 EO 70 b a =iz & D REHSRA
BB ORLESALNTVS, ZDX32, BRE%L
RELT2EBEEEECNT 2EEBREOREIHE
F L\,
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—7, BHEEEFEOLEREZIIOVT, RifL-
EHRENASNDE L DITR-7-DIF 1970 ELEED S
TH5. Jacobs'iE VAC (VCR+ACD+CPA) %k
& DS RED 5 Bl 3 B, £ OO REERE
E0IFIF 2 FIcERMEEED . OBryan 519,
Benjamin 5'®i%, ADM #5112 X b SEHEEE
EE D 33—40% 2B 2RO, Gottlieh 513,
ADM & DTIC DR EIZ L D 46%icER %5
Hi-. &0 5%, CYVADIC(CPA+VCR+ADM
+DTIC) #EE% 118 FlicfTv 59U IZEIME R B 2
rREL, HERIERRS LD HFRAREOANER
TH%5 & L7, Benjamin 5'¥i3, CYVADACT (CPA
+VCR+ADM+ACD) #Ei# & CYVADICE ¥ D
randamized study %7V, CYVADACT Tl 35%,
CYVADIC Ti3 UKL B TH ozt WEL L, Ly
L, ZhoDRECBOTHRBLTWEZ BT L3, &
BHRIEEOBIME LR, SERIERERE:—E
LTEHRK->TEY, BROLZA, EOEFIZNLT,
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EORNEFRIOBRSENEHTH 2O BBz STV
W, %512, Lindberg 5943, CYVADACT ¥ %
TofkcBL, (ThhhroBIBOLTAREE - BBR
WZED R, (LEEEOBWERL ORI Lo
REELTWE, UEOZEL, BRFELERCS
Wi, BEOHEEE BHE, BERENSECDL
723 bz, BEOEEOEREND B I DI LER
BEOMEAE DM T, ZD7HEE, MNEOHEKER
BEERL T, —RIZELED snflER 0BRSS
PHEAEHED RO EETRDOI TN 3100 &7 &
BETREHBEEES N T 2 bERRREER L.
DB LL, ZThicMET 3550w Ek <,
20—60% DERIEE BB XS REIN BT €72
VB2 U, FORSERIAEOREEEET L
D, BHIZIZBLD S IOEVLRIFT, &lERicsv T
REEITHZ ENTWRIRETH S, 22T, ERW
ZH & DERREEETTS DI REEDE VEIER
BEAERBROBESLEI AR THZEEZ SN

Table 6. In vitro-in vivo associations
No. of a a
associations In vitro /in vivo SY/S SYR R/S R/R
12 4 1 0 7

a, In vitro sensitivity was difined as =70% colony inhibition. ;

S, sensitive; R, resistant; True positive rate=80% ; True negative
rate=100% ; Overall correlation rate=91.7%.

Association between in vitro and in vivo results was significant

(P<0.025).
Table 7. Details of in vitro-in vivo associations
In vivo Drugs used in vivo
Case (type of tumor) response (% colony inhibition in vitro)®
True positives for assay
5. MFH PR®  ADM (75)+ MTX (68)+ VCR (20)
12.  Synovial sarcoma PR CPA (58)+ VCR (72)+ADM (70) + DTIC
15.  Synovial sarcoma PR ACR (70
23.  Rhabdomyosarcoma PR VCR (76)+ MTX (62)
True negatives for assay
2-1. MFH NR® ADM (67)+ MTX (57)+VCR (34)
2-2. MFH NR CDDP (37)
6. MFH NR ADM (30)
13-3. Synovial sarcoma NR CPA (44)+ VCR (57)+ADM (49) + DTIC

14.  Synovial sarcoma NR VCR (33)+ ACR (2D
16.  Synovial sarcoma NR ADM (48)+ ACR (54)+DTIC
30. Malignant mesenchymoma NR CDDP (30)
False positive for assay
13-1. Synovial sarcoma NR CDDP (71)

a, In vitro sensitivity was difined as =70% colony inhibition. ;
b, Partial response; ¢, No response.
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3,

HTCA i, a0 fEFIREZE AR YEMEO2TD
HRERENRELTW DRI L T, HHEEEE
T3, Elb“self renewal”% B I 7%\ 82 HfEss
“stem cell =clonogenic cell”TH b L W5 EZ 2 E
LT, ZhsORIMEBIRENCT A bOXREL
Tw3®, 2@ HTCA ofuzit, © EBBOBED
ERPFAILELIONIECEERDD S, HIb Y
o— Y ERED H Ml BT 2 EEARZESRE
T&E5Z%, @ fibroblast 2 FDEHMIIIZE A
TR 520, BEEERETS  ORIEEIRS S FER T
EZZk, EBBFeNE, 2Dz, HTCA T
BARZIER & OB CERESEF b, FIEBEIC O,
THINE TORETIE, B2 OMORZHERBICH
LTREDNEL LI iz s hTns,

ZIT, ZOHTCA »¥FEHEECEATSZ
Licky, ZhEhOEBICRZEOT VEIES 22
HL, ThEEREATS 2 L TL0ERRERE
BB TEL2OTR RV EE LT,

II. Cultivated HTCA (=2 W T

HTCA T, — M8 LR ORI h~JE FE M
DEFED I v =—FERIFEE EH Lt vwbh, RE
[l #% 12 leukemia % lymphoma %2 ¥ T H KL T H
39m:) HTCA 2B EERCCH T3 LT, &KX
OMESLLT, 203 0=—HRBOZELLEWLT
enFEFens, BIP3ETORCERL, HEox o
Z—RES LRSS E 50, P —BEEEEL
TETHTCARBTAECLDENEERE RS 3
ZERTRL, ChEBREICAVTRIELR

I8, in vitro 2B ¥ 3 L 20 = —HKEHA
ELeobpizowe, ERERE LT, BERER
12T cell population & ¥ % Z & T clonogenic
cell DBIRM e EMRE UL TREELS BT o 2, B
EHE (cell line) ZAWIERRTH MBI L HENTIZ S
HPIEHVIT o= —BRENFED SRS L5 Carney
SONEWER, TO—HLETH S .

ZIZT, EEE, BIPNERBICNL TR
cultivated HTCA % SREEMIERE 126 U TTV, ARk
DEREEREECSHETE A0 2R L, an=—
BB BE = D \» Tid, standard HTCA T 68.5%,
cultivated HTCA T72.5% L iF L AEEDL D IZ &
oteds, 0EULO I —BRELL LD (BZ
HHETMEE THo7 b D) 2w T, standard
HTCA T 23.7%T® - 725%, cultivated HTCA Tl
W% LEBERBTMESN AL (P<0.01), /2, 20
=—F R E D \»w T, standard HTCA T &
0.0053+0.0051% L FH L {BETH-7z2%, cultivat-

ed HTCA Ti 0.0231£0.0186% Lt EE XM L 5
L72(P<0.01). ZD#HER, cultivated HTCA i2k 2
au=—BRERE, —BOBEOZNLIENTHES
EHESTVLHDIR B LEZ s,

Wiz, ZOBER & DEBRIRZE RS E L,
VB, EB3ZERDLTRET S &, REIITRL
722k <, standard HTCA & cultivated HTCA @
BHEFIRZM I B LT, M TECERRA
53 (P<0.01), BZUESIER BT ESIES 2 RE
TE2LETHLBOEREMES AL (P<0.01). Zhiz
&0, ~HRACEBREEENLTH, ZOHBEHRE
T A CRER W EBRbRk.

k> 5, cultivated HTCA 1ZEESRBEMHEE B
Tb, standard HTCA DR E 2B LicFRA L B2
HEBRTHB LEZ NI,

. BSFHBHEEEI0=—FR

EBEOHEBEFVENEEL oo =—FK E OB Gz
Wik, Johns?”® Mattox 5% Rosenblum %293
e n2BBERE R VW, BEENEVIEY D
Z—ERENEWVERSAEOND LB TWE, Zh
%, HTCA ORR & 70 - T 3 [EEOBIECERRICE
59 % clonogenic cell =self renewal potential cell
BEEENFEVIZESZ VWO THELEIONG, ¥
FEOMETBLTH, BEIDO L CBEESBVIE
oo =—BREBFHVERCHD,Gl Tlrao=—
ERERDL DI 1M KL, G2,G3 TCha o=~
Rz B L Tld, standard HTCA TO B2 MH|ET
HEZR 30% 43, cultivated HTCA Tid 87.5% &AL L,
IELEVEENBREMENETRE & 2 o 72, ZORBRE,
G2, G3 Lo BHEEDFH VD OIZ cultivated
HTCABNERTHL IR TRBLTWE D EEL
shiz,

HMEEEEEO TR, HBFNEEECKEE
HER 5 E Vb, Myhre-Jensen 5D #R%E T, 10
HEAFELM grade 1, 2, 3 TENLEFR, 93%, 57%,
23% & 72> TH D, Markhede 5V DIE T, 217
. 100%, 55%, 26% L x> T\ 5, Fiz, {LEEES
FOBRERITI LTy, —BICHEBENERENER
ENBMEACH B, BIE, R E Gl BB L TH
FHREIZ T TRD L &N 5 2 8% <, Markhede
530z L Gl DEERE, EERRFMRELDT
ZNFENR0%, 100%Tho7zdhTns, 227,
L2k G2, G3DEELZECHRELTVSILE
DEV, ThEEETL L, KEBEEEFCETD
cultivated HTCA DERMEMNE S ICE22DLH
o,

V. BREEZR & 0Bz >V T
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HTCA tEEMR L OFOHEEEIZ DL TS
0 5 BE S LTV T, Salmon 59213 96 EHI D IR
& BHE - EHECEL COBRLEERE £ RIC
193(EIC DV THTCA 21T, BRIKMER L 0MEE %
retrospective 124 L, true positive rate61%, true
negative rate 6% TH ol L HEL TV 5. £,
Von Hoff 53 800E - 367D WML IEB B £ 1R
HTCA %17\, 123 iz 2\ > Tretrospective |2 EER%H
2 OBERERETL, true positive rate 71%, true
negative rate 8% T, HMRMEDOFEMIX 3% T
HolebdiRTh3B, LHrL, ZhsiinTFhbiEs
AEDBECODLWTORETH D, RERICEHESE
BRECBTIERDROBEEIIOWTOR L o7
HEEIDZ L, RPFFRICBITBHERTIE, true positive
rate 80%, true negative rate 100% 7T, £z Es
FRIROFEEDG 91.7% TH D, in vitro DHIBEHIR
ZHOERLEBRYRE L 0EE 4 50 (P<0.025),
EFBUE DR s FEROBEIC DL TORE L IZ
REREOEVWFEMNEB LN, THIE, KEREME
Bz L T cultivated HTCA MEERICHTE 2 Z &
PFTRHRLTV2HDEEZ SN,

1212, Von Hoff 5925859 5 & 512, retrospec-
tive RFHE T, RO WRT L SHIHEBIES
FoTWwBBE, true positive HIiZ B V> TIZEEKRRIE
HPLTL Y in vitro T [BZEH D] LHES A7zH
BRIOBMEERLCHEBOAb LKL, Lal,
#iZ, in vitro THEERN & HE S MBS KNI S
BUNTHD Z EEBVHEETTFAT LI L03TE% L
Wz b, LdioT, Dl b bERNRHRESR %28 %
LOBAABELTHERGHTEZ D LELZTY
3.

HTCA i & D B BER 2 X 0B8RV E IR
T LB 2 »D¥E 23, prospective ZEEHRZIER &
DEBE DB TOFHli S LETH 5. Von Hoff 539
i3 246 il O EFEEMEIER % AR prospective clini-
cal trial #1F\», true positive rate 60 9% , true
negative rate 85% T& AL FEMIX 80.5% TH -
7z & L T prospective clinical trial = 8 \» T &
HTCA OREOE 2 L 28E Lz, Lal, BEHA
BHESIC BV Tid, W & OLERIYIRR 2 ¥ O F6
CTEB*RTIERSTRTRD ES DI,
prospective % ZIRHE LT L A ERATRE STV, §)
2, B Tk HTCA DEEKSHE » D 1EBEI retro-
spective LFHHIICKES £ 2 2BV EEZ SN 5,

&

Human tumor clonogenic assay (HTCA)% 8tERE

£

HEBOREFIRZEFHBICAT 5 201, HHE

HEFER2EI 40K E LR e LT, Salmon &

Hamburger ®JF#% (standard HTCA) #1755k & b
W2, ano—ERELALSESOCEEEEE—
R (913 ) EEiEsL, MEL cEBEEER
WT HTCA %17\ (cultivated HTCA), AT OfEH
87,

1. Standard HTCA T 1%, 2 0 =—JE L E »
0.0053£0.0051 &{&<, BREZMHIEAHEED 23.7% L
BuioicEBREICZLdo7. Lo L, cultivated
HTCA & D oo =—¥aEES 0.0231£0.0186 (P<
0.01), RREMHIERIFEREAS 70.0% (P<0.01) & ZBH
BREBERDI, &/, ZTOHIBFIRZHE S standard
HTCAD 2h B L A EBRB I Lol (PL
0.01), ZHz &0, BEEMEMEEIZB VT cultivat-
ed HTCA B2 MHBI L LTHERATHI EEZ SN
A

2. HEBFNEEEDEVEE (gradel) KB WT
&, g2/ an=—Ea2E» Y, TFERED
AR & B B EME O LRI E W IEE (grade
2, 3) IZBWTI, cultivated HTCA 2 & D 87.5%
DRBEBHEHETRERNE ST, ZThiZ LY, grade 2,
3 DEFEICHL T, cultivated HTCA WERTH B &
Ezehi,

3. Cultivated HTCA DfER & BRRZIR & D HHBE
122 W T retrospective & FE{fi L 72, true positive
rate 80%, true negative ratel00% ,&fk& LTOF
SHE91.7% L HE MBS 2 5z (P < 0.025),
IR LD, BEEMEL I8\ T cultivated
HTCA ORKIGHAMNTESIFETCE L L E2 Sk,

E 3

WBEHZBCHIZ0, FHEE, AREI%BD £ L - BEE
FESIZICERE 2 2 HBERL T, £, RIBEESEK
RETE L EHBRBIEIRI L S EEu L T,
P TEFERT IR LER D 20w g, BHR
S otl, BRARBEII O, hRRE iR Fm(E
KEREAICRBH LT,

8, KRYOEEFR, #58 DAKERIIRYRRES,
B LUE 1B EFHKTEBHIESICBWTHREL L,

AL D —EBIZ AR 59 4 - 60 AR R HF e BEh
% (C) 59570633 SEDBEI 2 Z I o Z L 2 B@#h /- L 2.
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Abstract

Soft tissue sarcomas include numerous histologic types with various degrees of malignancy,
and the number of cases in each histologic type is rather small. For these reasons, the
chemotherapy of soft tissue sarcomas has not yet been established, and a highly accurate
chemosensitivity test has been greatly desired. The original method of the human tumor
clonogenic assay (the standard HTCA) has recently been regarded as a useful chemosensitivity test
for carcinomas. The standard HTCA, however, has not been utilized in sarcomas because of the
low colony growth rate (plating efficiency). The present study describes the clinical usefulness of
a modified method of HTCA (cultivated HTCA) for soft tissue sarcomas. The cultivated HTCA,
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involving short-term (about 13 days) monolayer culture of a single cell suspension, was developed
to increase the plating efficiency. The cultivated and standard HTCAs were carried out in forty
specimens obtained in the past three years from thirty-two patients with soft tissue sarcomas. In
the cultivated HTCA, the plating efficiency (0.023140.0186%) and the success rate for the
chemosensitivity test (70.0%) were significantly (p<0.01) improved over the very low values
obtained in the standard HTCA (0.0053+0.0051 and 23.7%, respectively). The chemosensitivity,
which was tested in nine specimens by the cultivated and standard HTCAs, was significantly (p<
0.01) correlated between these two methods. The pathologic grade of malignancy was found to
be correlated to the colony growth. In the cultivated HTCA, colony growth was not observed in
low grade tumors (grade 1), but a success rate for the chemosensitivity test was high (87.5%) in
moderate and high grade tumors (grade 2 and 3) which often required anticancer drugs.
Retrospective evaluation indicated the high correlation between the cultivated HTCA and the
clinical efficacy of the anticancer drugs: the true positive rate was 80.0%, the true negative rate
100%, and the overall correlation rate 91.7%. The correlation between the results of the
chemosensitivity test and the clinical efficacy was significant (p<0.025). The above results
indicate that the cultivated HTCA is a useful method for chemosensitivity test in the field of soft
tissue sarcomas where the standard HTCA is not applicable because of its low plating efficiency.
The cultivated HTCA should provide valuable information on the chemosensitivity of soft tissue
sarcomas and contribute to improve the efficacy of the chemotherapy for them.




