An Experimental Study on Tumor Colony
Forming Assay of Osteosarcoma
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tumor colony forming assay (TCFA) 2 & 3 Hlli@HIRZMERIE, BRICBU 2HBEDRB
AR ERT L L THEESNTETwE, L L, BIEEFHEES, BICBRECYL T TCFA i an=—
FoRkEE, T u=—RRSEVEDOEELS, EEALRALLTVRY, KR, REOBERCT
Pbh T3 Salmon & Hamburger DF¥kI2 & 2 TCFA 2*HWREL T, BRABICBEWTHHBETE 3 55k
HHTILEENE LR, FERBDHEIRZ TCFA OO0 faxlET 212h7:-T, BE2BERNICML
B CHBRZEREHAZL, Wo L ARBEELZTY 1~ 2 HRSZHEE L BRI EE L
#, assay WAV B AETH 2. BRE 15 EH, 23 &% AW T TCFA 2HfTL . RETHE, an=—
FERREE (M ED a0 =—BRERD L D) 71.4%, a0 =—FEEK (2 o=—3/EB8E L7 EEE
#X100%)0.0039£0.0025 LW b EFETH o7z, WREICL S &, 30 =—FEEEIL.3%, Ju=—
TEREE 0.0164£0.0121 & FERICELB L TEBC LR Uz, FRICRSZERERER (30 B LD 0 0 =—FH
RO D) IRIFED 26.6%» 5, BED B3R EEREEL o1, HBEIZ L5 ERMEO6ME, 5
2 HRE LeHEERZEHRBROBRIE, RECI3Zhel2E—BT230THo7 (9p<0.01) Z
Lk, BREOHBHRZEIRIIBL THRENERARFERE SRS Z L3R ENTE,

Key words osteosarcoma, tumor colony forming assay, chemosensitivity,
double soft agar, monolayer cultivation.

HIFEA 2 By TOEEERE, BHEEFCNT E
FEERO—BLLTTARELZ>TETR Y, EF
OFEFIBRZEZEBEORE L BRI, b2
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EHREH e RED 2 Z L BEETH B,

S H & TIHEBREEEEY, MlabEesE,
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in vitro TORKE £ BRERZIR & 569 L b —8L 2w
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Abbreviations: ACD, actinomycin D; ACR, aclarubicin; ADR, adriamycin ; CDDP, cis
platinum ; CMRL-1066, Connaught Medical Research Laboratory Media-1066; CPM, 4
hydroperoxy cyclophosphamide ; CXT, concentration-time product ; DEAE-dextran, diethyl-
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LLTRAAEBAE R TR Y, 22T, 238 IL.# %
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Table 1. Clinical characteristics and data of TCFUs of osteosarcoma.

. Standard method Modified method

Age  Primary Sou%ce t P e(I;IOd No. of PE No. of

CmeSixt 'Se spedmen Clfire’ cobmey S cooniey Py
(mean) (mean)

1 17/f  tibia M 17 30.3 0.0061 46.3 0.0093
2 15/m tibia M 26 2.7 0.0005 40.3 0.0081
3-1 48/ f  tibia S - no growth not done
32 M 19 42.5 0.0085 74.2 0.0148
4-1 12/m  femur B 22 18.2 0.0036 151.2 0.0302
4-2 S 24 5.6 0.0011 31.3 0.0063
5 50/m pelvis B 9 35.5 0.0071 233.0 0.0467
6-1 21/m  tibia S 20 11.7 0.0023 42.0 0.0084
6-2 M 14 35.0 0.0070 130.9 0.0262
7-1 13/m  humerus B 22 20.1 0.0040 113.3 0.0227
7-2 S 20 31.4 0.0067 60.1 0.0120
7-1 7/f tibia B 20 1.5 0.0003 42.3 0.0085
8-2 S 24 15.4 0.0031 20.3 0.0041
9-111/m  femur B 18 3.8 0.0008 30.3 000064
9-2 S 21 4.5 0.0009 32.0 0.0064
10 8/m tibia B 22 19.0 0.0038 15.2 0.0030
11-1 23/m  tibia S 15 36.7 0.0078 108.0 0.0216
11-2 M 12 10.0 0.0020 165.0 0.0333
11-3 M 12 28.0 0.0056 65.4 0.0131
12 16/m tibia M 16 15.3 0.0031 190.0 0.0380
13 16/f tibia M 17 not done 90.5 0.0181
4 14/m femur S - no growth not done
15 38/m rib S 24 not done 25.5 0.0051
Mean+SD 18.7+ 4.4 19.3+12.8 0.0039%£0.0025 81.2+60.3 0.0164+0.0121

§ m, male; f, female.

t B, biopsy specimen: S, surgical material; M, metastatic material from lung.

* period of monolayer cultivation.

# 5x10s cells plated per dish.

% Plating efficiency, Number of colonies/number of nucleated cells plated x100%

aminoethyl-dextran; DTIC, dimethy! triazeno imidazole carbaxamide; EDTA, ethylene-
diaminetetraacetic acid ; FCS, fetal calf serum ; HI, heat-inactivated ; MTX, methotrexate ;
N/C, nuclear/cell ; PE, plating efficiency; PS, penicilline-streptomycin solution; RPMI-
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13, FEFEBOERME 6 Bk, FWAE 9 Bk, Mtk
BEME B TH S,
II. #FEHTEORIRE
F1fiH 5 IFERIC L DB SN/ EE R % Salmon
& Hamburger'” 85U #E5® O FEIZR-T,
McCoy’s5A wash iZ &2 D, TE BT T AP0 EE
Bz Ny 3 THIYIL 72, McCoy'sbA wash &, McCoy’
s5A 32#E¥E (Gibco) 500 ml o= ) >, APV T}
< 4 v (Penicillin/Streptomycin solution 10,000
units (PS, Gibco)) 5ml & heat-inactivated (HI) new
born calf serum (Gibco) 50 ml 2272 DTH 5.
Myl EEHEEERES 2 7 v (Hank’s
balanced salt solution (Gibco)+collagenase type 1
(Sigma) 0.2mg/ml, DNase I (Sigma) 0.2 mg/ml,
pronase (BHFHMEZE) 0.5 mg/ml) 7T 37°C, 30 53
B 7:%, McCoy’sSA wash 2T 1 [E¥RE L. &
B2, AFYVABAY Y2 (50 Ay ¥ a) THHEL,
LW E 25 7 — VERH THEEENCEEIL TED, H
BB R ER L. (1), 2O, 0.5% MY
Ry TN—REIC LD, FEEMREEREL L.
. BEEER~OBITE
RPMI-1640 33 (15%HI-fetal calf serum (FCS,
Gibco)+ 1 %PS) AT, HEHRILREROIRE &
e o 7z B HIAE plastic flask (Corning, # 25100) B
THBEEHE T, HEROTHUIERRME 2~ 3
HEWZfT-=8R 5B el iz, 3COTT,
2~ 3 ETEEEENY - MR E2DEHRL (K
2 a), 0.025%trypsin+0.02%ethylene diamine
tetraacetic acid (EDTA) 1= & b B O BEEHRREER
ELTHEBLEZ(EL), 2hsOMBERERS b YL
VTN —RfEz kD AR EEEL, 3 X10%E/ml
LB LD CHBLL.
IV, ZEMEXEROER
1. Base layer OERL
1) Enriched McCoy’sbA $E#E
McCoy’s5A 5 # ¥% 500 ml i 50 ml @ FCS, 25ml
@O HI-Em# (Gibco), SmiELEVEF P Y T A
(2.2%),1ml L- &£V > (21l mg/ml),5ml L- 7' V% 3
> (200mM) & 5ml PS #i0% TFERRL 72,
2) Plating medium
40 ml enriched McCoy’s5A 3531512, 10 ml tryptic
soy broth (3%, Difco), 0.6 ml L-7 Z/¢5 ¥ (6.6
mg/ml), 8L U 0.3ml DEAE-7# & I 5 > (50 mg/
ml, Pharmacia) 2 EABEITCMA b O EER L7,

M

3) Base layer (7 4 —5 —&)

3 %bacto agar (Difco) %, 56°COEMEITHREL
T{EA L 7. plating medium L B&E L, RkEg
0.5%DHEFREL D LICHABL, #D1ml% 3
mm XY 74 v ¥ a (Corning, # 25000) i s, =
BREREHOTBE L7,

"

Specimen
MODIFIED METHOD

«fio o §

(3] Cell Sheet
(2) Disaggregate to
single cell l:>
suspension Cultivate tumor cells
with enzyme in RPMI-1640 media

with 15% FCS
STANDARD METHOD Q

5 Drug Gl G
incubation Harvest as single

cell suspension
B (Trypsin and EDTA)

oo cele &, SSSS

B
Incubate dishes for 14 days (37C)

=
q%%
609

Tumor
Colony

(6

S

(8) Count colonies

Fig.1. Flow diagram of steps in tumor colony
forming assay (TCFA) of osteosarcoma.
(1) Fresh solid tumor was obtained from biopsy or
operation materials. (2) The cells from tumor
were disaggregated to prepare single cell suspen-
sion enzymatically (collagenase type 1, DNase
1, pronase). (3) The tumor cells were cultivated
in PRMI-1640 medium with 15% fetal calf serum
(FCS) until the formation of cell sheet in a bottle.
(4) The cells were harvested as refined single cell
suspension by trypsin and EDTA. (5) The tumor
cells were incubated in test tubes with drugs or
control medium for 1 hour. (6) The cells were
then washed out and plated into double soft agar
in Petri dishes. (7) The dishes were incubated for
14 days to permit tumor colony growth. (8) The
number of tumor colonies in each dishes was
counted under a microscope or with an automatic
particle counter and calculated the percent
colony inhibition.

1640, Roswell Park Memorial Institute Media-1640 ; TCFA, tumor colony forming assay;
TCFUs, tumor colony forming units; VCR, vincristine.
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9 . Plating layer O1ERk

1) Enriched CMRL-1066 f 3%

CMRL-1066 (Gibco) 500 ml iz 75 ml B, 20 ml
gy v s (100mM), 10mlf>valy (v
#29—, 100U/ml), 10ml L-ZL% 3>, 5ml &
y3»C (30mM), 5ml PS 20z TIERKL 7.

2) Double enriched CMRL #5845

enriched CMRL 552 40ml i2D %, 0.6ml L-7
487 ¥>,03ml DEAE-7HA M7 > 8BX00.4m] 2-
ANAT LS =) (0.5X10-*°M) % EREFICID
b OERBW,

3) Plating layer

174 yyadild 5 XIEOHBEEE A 3 &
32, double enriched CMRL & S#&#8EF 0.3% D ¥t
HEROBEWTIIFES 7 (56°C). Tn®, LiolE
BLLCTH\>7: base layer D E~BEBE w7 (F3).

V. ERIRZ MR

1. 1KMo SS

3 X 10°E/m] OHEAGIZLEHRE 0.5 ml 12, 0.15 ml DI
#l &, 0.85ml McCoy’'sbA wash i1z 7. 2> b o —
N LTERORD D I EBRAEKE#REL, 37°CT
1 RERI#EAG & € 72 %, McCoy'sSA wash 12T 2 [E¥i
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Fig.2. (a) Cultivated osteosarcoma cells from an 11 year old boy (case 4) in a
bottle. X160. (b) Osteosarcoma colony growing in soft agar (inverted micro-
scope). X160. (c) Morphological appearance of an osteosarcoma colony with

Papanicolaou’s stain. X100.

Plating Layer : (1.0ml)
5X 105 tumor cells in
double enriched CMRL

with 0.3% agar

Vo020 °Y,00 0,0

Base Layer : (1.0ml) Double soft agar
Enriched McCoy’s wash
with 0.5% agar

Fig.3. Components of double soft agar for tumor colony forming assay.

L7z (1,000g T&EL). 2.0 base layer E~2riE, HBEL.

2. FEEBAOSES VI, ZERERREROEE

3 X 10%E/ml DMBE LR % 0.5ml, 0.3ml D WMED L3I LT, BEshrEgiEe st
#iz, 1.9ml double enriched CMRL %1%z 7z, = U 4wy ak, STCKRERMMRET, 7.0~7.5%
vhu—nLREFHORDYICEBREKREHERL, BRER A ASEHBNTHEELL,
37°CT#7 1 B5FS preincubate U7z, D%, 3 %ER % VI a——0BEELRAE

0.3mlNZ RACIBE 0.3%D;EREL, 374 v GRERE R, I BT TR B L
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48 BERELAP I 3 2 OfliE (12 2 o = —TEHRRT)
waBEEmL, AR TSR, vabby
52 4 —{( 7 ~50 {HO > RMIEEF) HEESsh, 2~ 3
Egiizoo=— (50 B EOMIEER) nasnd
3o (K2 ,b), &7, 4EZBEDL CMEE
SEMELSE I 0T B, BE 2 ~ 3 BETHER
BRUEAEMEE b I —REEEL, SHER
DibEEENEE FOMEE»SHELL, Jo=—
gEw I ENIEMER, 713, automatic particle
counter (Handex CP-2000) % Fv»7z.

BRahzaw=—%<A4 70y b TR H
L, # DFHES X UF Papanicoloau #8iZ & b, FEESHA
Fpskd I L 2HERLL (B2 ,0).

Vil SIEHORIREBRE, & &LUREREOSE

B R ET O BEFIOBE X, BIKTHEbN S
BOMTEBEL2SFEC L TRELL(FE2). T5bb,
Von Hoff DHEWIH, b MRS s nBoim
TREEBEOHN 1/10 DBEEFEELE UTEREL L.
BIRGEA U 73840, BB EE 3t UK ¢ by
WEEHFE N TV S adriamycin (ADM), aclarubi-
cin (ACR), cis-platinum (CDDP), vincristine (VCR),
methotrexate (MTX) 2L L TRV, &z,
actinomycin D (ACD), &M% 8D 4-hydroperoxy
cyclophosphamide (CPM), DTIC,ifosphamide, M3
ATHMA LT,

FTAT triplicate (3 74 v ¥ 2) T, EH LD
BHEEEL, BROA 1R E L, RBEHRET
55 MTX 3 2 BREEm e L7z, 72, BELK
ERELLTOERETHRELL.

IX. ¥EHERRE &
BRETOI0 =K, I0=—-FEE, BLU
HESRCBELAERC W, FEE SR
(mean+SD) #HEE L7, &7, HEFENLER
Student D t #&E, XHRE, B L CRIBHIFICL DIT-
7z,

B ##

1. RAMABR IS 0 —FERIiOVT

174 v ya (BEMS <1058 H7-0, 5@
Foao=——EEBNASNILOE “a20=—TEREE
Ho” Lt 7, 0FEULODITD=—FREHS
nizbD% “BRWEHIFEAEE” &L, 30=—F
® (plating efficiency, PE) 3,

PE (%) =

EREhian=—# %100
RREMEE (5 X10@/T 4 v ¥ a)

TEDbLI.
1. J{#& (standard method) B3 1u=—F
iz ownT
BRBICBIT 5 30 = —BRkERIE 21 itk 15 Bk
(71.4%) wasNb 00, BEMHETLERE,
21 MRRh 6 fRdE (28.6%) & 3BlicHmote, %
7z, PE i 0.0039+0.0025 (mean+SD) ¥, —}DHE
O PE D35 »BEWETH-7: (E3).
2. MRHEICLZ a0 =—BRIZOVT
2BIAED S B 2 I, BEREEI CEENTED &
hizdr oz assay “NEAT & o o708, EEHE

Table 2. Anticancer drugs and their concentrations used in vitro.

Drugs

Concentrations used in
study (g g/ml)

Adriamycin (ADM)
Aclarubicin (ACR)
Cis-platinum (CDDP)
Vincristine (VCR)
Methotrexate (MTX) *
Actinomycin D (ACD)

4-hydroperoxy cyclophosphamide (CPM)

DTIC **
Ifosphamide

0.04
0.20
0.20
0.01
20.00
0.005
3.00
0.10
20.00

*

used as high-dose chemotherapy.

** dimethyl-triazeno-imidazole-carboxamide.
Drug concentration was chosen as approximately one-tenth the peak plasma
concentration in human pharmacokinetic studies.
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FATRECTH o7z 2L MET R C5EM LD T 0 = -
HKERD, .3%0 a0 =—FRETHo72, &5
S0MEABL LD oo =—TE I 18 MK 78.3% 258D B &
kb, R BREHETEREERCL
HU2(p<0.01), PETA&3E, 0.0164+0.021 &
BHTEWEERT LI CE -7 (p<0.01).

3. WBEECLY, EREHETIETCRTALHE
BE(y— MR BB, ERHEELbLT
W5 18.7+4. 4 BThH o7,

II. 20 =—FEREosEAIRREORE

BHBHOBRZRE %2 v =—FRIMFIETERDL L
7z,

I o= —BRiM&IER (percent colony inhibition) =

<1 J o= —% (EAIEAED)
ao=—¥ (@vho—nLE

) )xlOO(%)

B4 RN HETETH- T 6 EkIcD &, £4
5FENCH L TORZMERE LR REOTE B
TOMHEE, 0% 20 =—iE & 50% 2 o =—iN#EHo

2 ST cut-off point ZERITRET L 724 D TH 3, 0%
aon=—{IHTEZEESL ) L HEL 2HE, tre
sensitive rate 709, true resistant rate 90% T, 44
ELTOMEMES3.3%TH-7:, R, 50%a0
=—MIEITREZEMED D L HEL HE, true sensitive
rate 83.3%, true resistant rate 91.6%Th b, 2k
DIERE 86. 7% MO THE L DTH D, 70%, 50%
a0 =—{IFDVFIO cut-off point IKBWT Y, F
BB BEEEF R BRSSO ERR S,
THEMBED stz (p<0.01), 77, FEDIn=—
TEEAMEIRE 2 BRSNS 2 &, r=0.731 OEVLIEE
AT e ER o (K5).

—77, EFI 111285 HEEERE LAY, 1R/,
2R, 3M, 4R, SRRV 0 REOMRERh,
ZNZTNOMEEEC D &, TCFA I & 3 HIiBKIRZ Y
2 9EHNCOWTHE L/ L 23, primary culture
ELTOREE, 81 AHEEE (1st culture) &L
TORBEZB VT, W FiIFIZABOBZEEFTL
oo Lal, 2%, 3REBREERZ IIEVZ20R

Table 3. Growth of TCFUs of osteosarcoma

No. of No. of growth No. of growth Plating #
Method specimen =5 colonies/disht =30 colonies/dish t efficiency
tested (%) (%) (%)
Standard method 21 15 (71.4) 6 (28.6) 0.0039£0.0025
Modified method 21 21 (91.3) 18 (78.3) * 0.0164%0.0121"
1 5105 cells plated per dish
# Mean + SD -

*

(a)

p<0.01 (significantly different from the standard method)

Standard method

AN

Modified method \ sensitive resistant
o0 e A A & A
. ® A
sensitive
o 0O e o0 e »~ A
. O 0 @& A A
resistant o0 A A
o 0O N A
total 10 20

True positive rate

7./10 (70.0%) Overall correlation rate 25,30 (83.3%)

True negative rate 18,720 (90.0%) Significant correlation occurred (p<<0.01).
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\ Standard method

Modified Method (percant colony inhibition)
T

Modified method \ sensitive resistant
O 0O eer A O
sensitive oL e A A
O @ A
@
@) @ A o O A A
istant Od A A
resistan 0 A A
4
total 18 12

True positive rate 15,18 (83.3%) Overall correlation rate 26,730 (86.7%)
True negative rate 11.712 (91.6%)  Significant correlation occurred (p<<0.01).
Fig. 4. Comparison of chemosensitivity on standard method and modified method by the
cut-off point on 70% colony inhibition (a) and 50% colony inhibition (b).
Six osteosarcomas (case 1, 3-2, 5, 6-2, 7-2 and 11-1 in Table 1) were studied for each 5

drugs. Individual drugs are illustrated by different symbols, respectively: O, adria-
mycin; 0O, aclarubicin; @, cis-platinum; A, vincristine ; &, methotrexate.

RIS Y F MR, RREEOUHERIRL LD

NTOBHEAS S 32, &5 5 E» S 10RE
RIERFBROBRZEEEZTRL, —ELT3EA2RADR
(6).

. % =

I . Tumor colony forming assay (TCFA)

1. ZOBEE LS

BROEFRE, HEEME» SHEERERCES
TRARR eHIREFOERE L LTHERSh, 20
RIZiE, ZOMKESRAZEMET 2687 (capacity
of self-renewal) % &5, #0OER, FHLZ MK
FEPL TV 2L TEMBENEET 2, Thid
“tumor stem cell” EFFFRE N7z, ZOEEIZME

< e eihian F¥OFEHMTOBMBMAIC 7 5 2, EHESER
¢ P <0.01 (tumor stem cell) & WA TEBEMFEOSET
"= BESN LD TH B0,
—7, Salmon & Hamburger'92"}%, BRSEFEHA
100 Tao=—%EET 2 #l% tumor colony forming
Standard Method (percent colony inhibition) %

units (TCFUs) £ ®FRL 72, Z# & tumor stem cell

Fig.5. Relationship of chemosensitivity between DMESNFE—D D TH DN, VERIOEET
standard method (x) and modified method (y). TR GHS, B & I3 A4R I B TEEEIC 53
Each points from Fig. 4 was replotted to obtain a o " N N
Mmore accurate relationship between data from PEMIETH D, 0= RIS D il s

the standard mothod and this method. , In vitro BETICEBINTHRB I - 2BR



752 i

LoD E R THETH 2 L D EEDS, LB
hrOBYLrEZLNTNS,

EERI W, BEREBR TOMEIIE N He Lafilao
cell line ® 7 v —1kid Puch & Marcus®iZ &b,
%7, EHEMAMIE O clonal assay i3 Till &
McCulloch*iz & - THFE S h7e, 2D, EEBK
B, v7u77—VEfilas L U~ v A EHfiEE =
EWERBEMIZE V% colony assay #%2% Bradley &
Metcalf® &, Pluznik & Sachs?® 51z & - CRIFES
iz, Zh o 2EEIc, Arizona Cancer Center @
Hamburger 52Vt b EHESLO 7 v = — R Mg
ORFFE ML, human tumor colony forming
(stem cell) assay & L TRRL:, £0#%, HERC &
DR IZE b EREEO 2 v = — MO RS
BEE SN0, PR Y in vitro BRERBROBR
LEBRRICHERE S N, Zh o OBV EREMED T
HEND IR DVWEEICE->TNS,

2. BREAOEA

PE~D TCFA ©#EAZ, Von Hoff 59D 17 4|
EED, Alley 5320 15, H L5390 11 flk ¥
%L, RBERARERORENELEEETH

100 ¢
%

Percent colony inhibition

BAEAOIEAIZIEL AL RV, IS DERE LT,
ELERHEORNEMIBIEERNVEH TS 2 2 Ly,
clnogenicity 2MEWV Z &1, X 51T1F EFID#a 8
BhnZ EnBEFoNn5 FEED TCFA 2 BRTAE
RICICH, BAT3EI, % TERAE S BINL ey
3, B, I IHERBABROLERRO AR,
Rosen 5*9DR¥ ADM, VCR, MTX, CDDP #3#
ETDLDREE>TETHBY, BHEMICLREH,
BREL/IBLTETHB I Lh s, TCFA OEE0
WRET, FHCRRR & OB RA12 9 2 TIHEETHS
Ik, B2, RBOBKIZELT, BIBEszEs
Hdh2VIETHEEEE L2 L BbN 2 BREONEY
EPIDERICH- D, FHEFIRZEREIC & 2 980
KR OBIFRE R, LETUROMBETHNEELE
THELVIAKEDS,

II. Tumor colony forming assay NRE

1. WRHEOHS

Von Hoff &3 EHHEAEF D TCFA BT
BfifEdH 52 ELZE LT, M, BEkdSOHESLE:
R 5 DML, B\ clonogenicity 28 L Tu
3, —7F, BRERER DK\ clonogenicity I%, #

T T T

Primary Ist fInd

standard ( modified)
method method

/4
T T r/4 T

Mird Vth Vth Xth

(generation)

Cultivated ostecsarcoma cells

Fig.6. Relationship of chemosensitivity between primary culture (standard method) and
first generated culture (modified method). A specimen (metastatic material) from a 23
year old man (case 11) was studied for 9 drugs. Individual drugs are illustrated by
different symbols, respectively: O, adriamycin; @, aclarubicin; &, cis-platinum; X,
vincristine ; ®, methotrexate; *, actinomycin D ; A, cyclophosphamide; o,DTTC; =,

ifosphamide.
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mEgCEBESE B, HEFERRE T L0
B 2RT LB T0 S, ZOMEEERT N,
Slocum %% MacKintosh 53713, EER 8
collagenase, pronase, DNase % U DEER 2 W TH
\s clonogenicity DEBEIEH, MEL T3, EH b
BREMENIT L, §XT Z D enzymatical disaggre-
gation method % F3\> T BRI HR & A% L /-,

%1z, B\ clonogenicity #8577 D FEEH L L T,
Courtenay &%, X — F <=7 A REilHl~ v A~
PEEBEERA, WELZES X D EUEERR Y
|, TCFA IZIGA L TWw 3, Buick 539%, Carney
S0k, HERELTNTEBEOERRIETEDL- T
(LD, BYIELUERVTRERZ L, KEOME
L—EIEETE 5 2 &, control study & U THixH
THLEIEERFELLTBI TV, 20X T2
HICE AL 72D, in vitro ##@&¢/-07T 3
2k, EEMEO 3o —REEDBIRNERA~D
FETHY, FNITLY PEHMNEL S L Rosen-
blum 53R T B,

I THEER, BREEL L TOBREME 2 BHiE
MIFERIC LIRS, wo t ABEEERRIC
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Abstract

Tumor colony forming assay (TCFA) has been demonstrated as one of the most reliable
chemosensitivity tests for the accurate prediction of the clinical responses to anticancer drugs.
However, it has been reported that TCFA for malignant bone tumors, especially osteosarcomas,
results in the low growth rate of tumor colony forming units (TCFUs) and the decreased plating
efficiency as compared with those of other carcinomas. In this study a method was designed in
order to ensure a useful application of TCFA for osteosarcomas. This new method was devel-
oped by modifying the standard method of Salmon and Hamburger in the following points.
After dissociating the solid tumors into single cells by enzymatic digestion, the cells were cul-
tured in RPMI-1640 medium with 15% fetal calf serum until the monolayer became nearly
confluent, and the cells were harvested for seeding on double soft agar plates and the number of
TCFUs was assayed. The standard method of TCFA was tried with 23 specimens out of the 15
osteosarcoma cases, but the rate of colony forming ability (71.4%) and the plating efficiency
(0.0039+0.0025, meantSD) were low. On the other hand, the modified method increased the
rate of colony forming ability to 91.3% and the plating efficiency to 0.0164+0.00121. Espacial-
ly, the growth rate of TCFUs successfully submitted for the chemosensitivity test was markedly
improved from 26.6% by the standard method to 78.3% by this method. The chemosensitivity
to six osteosarcomas by this method was examined with 5 drugs and the data well agreed with
those obtained by the standard method (p<0.01). It was concluded that this method was useful
and efficient for the TCFA of osteosarcomas.



