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b MEBEMIEO 0= —FKREEE 1 BOSEUEHEREORHEMIBTRIL, BIC
EHMREEETS5RCO2VTA—HREZAVTERRZURRZT L.
FAELSUCHEEEFOBHMIALZHEOIO=—hEREh, EREFITE IEHO
N=—hEREN3h, TFan0=—hEREAEM 7. AA=—(F single cell &
%T, aO=—#mIC conditioned medium 2EL, a0=—#FRMHEIEEARAREY
O7YV 2833 En0BHIEMREEIONL

EHRDSUTR FOREE, S5HPLBCIVTALT?T>, TEITIMLLICE
WRSMOHDCEhFEN, ACNU (CHT 3 BRBPHE S FleflC ROLALAh - T,
BERMBR L DOHEIE, 26ITHAbI, FEOHEELRED LEXLNL.

Bl EEY in vitro aO=—WEER, SHEMMOXABRIURBERETIIE F
BlBFELEIOLND.

A simplified assay method of colony formation of B cells was developed for
measurement of in vitro sensitivity of the cells to anticancer drugs in order to
predict clinical response to the drugs in patients with multiple myeloma. The
colony formation depended on the medium conditioned by mononucleated cells in
the presence of phytohemagglutinin (PHA-MNC CM). A linear relationship was
obtained between the number of nucleated bone marrow cells plated and the
number of colonies formed after 7 days in culture. The plot could be back-
extrapolated through zero, suggesting that each colony originated from a single
cell. Cells in individual colonies appeared to be lymphocytes or mature plasma
cells from the finding of morphology of the cells stained with Wright-Giemsa
and of the production of the same type of immunoglobulin in cultured cells as
thatin'paﬁenfs serum. Myeloma cells colonies cultured from four of five
patients were sensitive to both melphalan and adriamycin, but resistant to ACNU.
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Two of the four patients showed a good therapeutic response to melphalan. These
result indicated that the present colony assay method proved to be useful for
the prediction of effectiveness of anticancer drugs in patients with myeloma.
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EREEOEE X BEMREYID HL, in
vitro @ 2 = = —BRIEIC X O EKHEZEE
NRE3ETHRRL, LETX W fTbh T 5.
SIMEREE (BB oW Th FAEORA
KT TW5B2, FHE EMcE 2 =—
HERELEL, WELRELINICE T
fous. RES BHEOBBEOHED D, K
R & D RERDF RSP DOBEERIFEZL,
BEEMAD 2 v = —TURUAE & 3H D B
OWTHREL TER. 46, +HERCHLE
B EEZ L HEFIRZHEERIELHELT A Z
LMTELDT, TOFMEYHRETS.
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1) BER I ORB ORI

BEMEI X OBIERE TR HIE & 2T &
hi-11fl<H5 (Tablel).

H¥E X heparinized syringe THEIL iz
B EHWC a-MEM (Flow Laboratory) %
fnx, Ficoll Hypaque EEL, L L TH

HiiBas S L, 2 [IghEsk, viability 2
AL, BEHMRERE L CTERALL. ok,
RO BE IOV TRBRIC X 2 EF O PR
HEEL, HEKT 6 BROBHMMCSWT
MR L 7o,

2) conditioned medium O{EHL

EHE LD~ VIR L /IR B,
Ficoll Hypaque HERUL" THEMIEER
EL, 1%® PHA-P(Difco) & 10 % DHERE
1mgs (FCS, Gibco) & & & RPMI 1640(Flow
Laboratory) iz, 1x10%@E/ml o E|& TSI
¥, 37°C, 5% C0, 75 vET 3 HREEEEL
7o, BEEHS, FEOLLTHEDL BEY EREE
(Millipore) L, conditioned medium (PHA-
MNC CM) & L TfEAL .

3) BRI 5 HA

XML Salmon 52 O FIEICHEEL, B
B 7B BiMifas A+ 7 » 5 v (Sigma, 0.025
~1.25 ug/ml), 7 NV 7 =4 v (BFEE,
0.025~0.1 pg/ml), ACNU (=, 0.01~1pg/
ml) 3tz 37°C, 1EHBEL, «-MEM T
2 EEEEE, BAxMiaE L THERLK.

Table 1. Clinical materials and colonies formation
Patient N{Cyel‘oma Clinical Treatment Collggiegfper eg?felggy
yping status 2% 105 cells (%)

1 S.M. IgG-K | remission {&PPPP%‘:** 5.7:+£0.58 0.0028
2 H.S. IgG-K remission MPPO 3.3+2.52 0.0017
3 .M. IgG-K remission none 5+1.73 0.0025
4 L L BJP-K* remission CPPO 0 0

5 T.N. IgA.K remission MPPO 0 0

6 H.N. IgG-2 replapse MPPO 138+8.5 0.072
7 S.O. IgD-2 new case CPPO 140+3.0 0.007
8 H.M. IgD-2 new case MPPO 172.3422.5 0.086
9 K.M. IgG-4 new case MPPO 29.5+4.9 0.017
10 R.U. IgG-K new case MPPO 2340 0.012
11 Y.K. IgA-2 new case CPPO 21.3+4.62 0.011

* Bence Jones protein type
** Cyclophosphamide, Procarbazine, Prednisolone and Vincristine
*¥* Melphalan, Procarbazine, Prednisolone and Vincristine
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PHA-MNC CM 20%, FCS15 %, A5+
rr—20.8% Finz iz a-MEM BEE I,
RN BB 2~5 x 10°@/ml & 785 X
512, 3bmm S5 A5+, 7 >4 — L (Falcon)
I tripricate & L CHBAA RS, 37°C, 5% CO,
D77 VEHTT BEERE, EHAEREE
Tar=—%FELI.

5) =w=—BRMRO R & EFIRZED

HiE

2m=—0BEL, Bl MAHZE BEESETT
W, 7 HHER 2 EN EDMak b0 By =
r=—Lb L THLT.

faDam=—1%, 7T~10HHBHEAARAY -1
€y, T LD, (3 MRIESR (B I
THREEAY (B, Wright-Giemsa i,
peroxidase ¥ #1757z, MaARE s =
7Y v (clg) %, BOLHAFEREE TAL.

BRI MO HIE X, FAICLE L IcHMifa &
RIS SEFISEAEE Ml WIS T HEL,
CGEFME L 1B E50 2 v = — 30/ CEHIFENE
DEFED 2 v =—FOx100(%) &L THEFR
ERDTIT T

i #

1) zr=—RiEs =2 e = —ERMRO%E
Rt
BRI, R 48 RefiT 4 ~ 8 fED H
faxy b r3Ax—% WKL, 4, SHEHE
Ihar=—Ltigh, THETRKEKLST,
10 H B DR 2 it A, R 2R
el

BN HEZE#RET CBHETS L, 2r=—
R N, MR AL, €
54 VI TR BERC T5Z &N TE
7= (Fig. 1, A).

(A) Myeloma colony (x130). Inverted microscope.
(D) clg positive cell (x1000).

Giemsa stain cells -(x400).

Fig. 1. Characterization of myeloma colonies.

(B) (C) Wright-
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BEazxw = -k, HBARMBREEGIL T Non-reated Treated t
L, o MCE A BET 5 ERBRY
Boh, singlecell ik ar=—2Fzxbh JW' 11501
7o (Fig. 2). =1 °
— (&)
PHA-MNC CM 0% % »7-. Fig. 2 TR o
L7 X 5w PHA-MNC CM (%, conditioned % T ] i T
. 100 1100
medium D7g\ - BEC BN, FPC 27 =~ | i i
MR ST o ]
o | i L _
c
T T T T S i b
o Ssof s}
S 5 - -
o [ - - - .
o s & ]|
Q20 . £ °
5 51 [
s Fig. 3. Number of colonies in non-treated
5101 . and treated patients with multiple
% . myeloma.
2 R -+
------ 1------- P> 1 i ~V. 9
o & L A 210 # (plating efficiency, P. E.) X 0~0.086 %

Number of Nucleated Cells per Dish(x10°)

Fig.2. Linear relationship between colony
formation and the number of nucleated
bone marrow cells plated. Each points
represent the mean of three dish +
S.D.

The solid line: with PHA-MNC CM
The dotted line: without PHA-MNC CM

RAY =~ ARy PTROHLIczr=—%
FEOBEL, BEMkc S»TRETS L,
Wright-Giemsa Jsfa3% &, V v <\~ L
BRBEEMRagkOMEL 2L (Fig. 1 B,0),
peroxidase Zfafatt T, kAT BHED R
BrasY)y Va4 7 LRBORE R T ) Vi
AL T (Fig. 1, OC).

DEoiERELyE D5 L, BHEREOEH
WAL, conditioned medium T single cell
ko e =—~%HPHRL, LrdbtDar=—
EHMEDCRE S v 7Y vD & A 7 LRI KB
a7y vEREETLIMARACERIATHS
ZERRLTVS.

HURHBEAEBEOEE 2 » = —HUT OV TR
5 &, BAAMEE2x10°EYS b D
ar=—$iX, 0~197BTHDH, = r=—PK

THote. fHaxDEFICOW-THRHETS L
(Fig. 3), REHE IO BEEFTIE, =27
= — DRI NI S IEEMIRE <, Bz r
= — %% 66.4+69.8f/2 x10° T Hotc. =
r = —MERERE, EEOIO 2.8+2.71H/2x10°
TN B> Hix sl LrL, WEDOH
T HE D EIRDOR, 5T (0.1>p>0.
05).

2) FEFIRESEZHC OV TORE

P.E. © @\ RKIGHER L O BELS 6 O F
B R E O ) WERED 2 v = — PR ICD
WTKRELE. tk, b MERIE M REER
KMM-1® % X 08 < v » 5 BB ks &bk X63-
Ag8-653 IO\ T h FIBEERY T\ E2FELL
7o,

ANT 7T VILBEETIX, 461 3 flicky
T 1.0 pg/ml ORETHEFRIL 10 ZLTICH
HX i, BEEEMEE T RRSEREEL.
—7, 4fIFEY 014 S. 0. fITiL, foiE
BB~ L e RO IEIE RS &
3, 0.025 pg/ml LA EDRKFIRE TEFERD
ETFX7e <, BZMmEL -7 (Fig. 4).

7R T = v VEEETIE, 0.1ug/ml o
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BET, 5HIF 4G BT30S UTD LR
ROE T Badte. Lol, S.O. flixsrz
> 7 VTUE L B4 & RIS omE LD
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Fig. 4. Effect of melphalan on myeloma
colony formation.
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Fig. 5. Effect of adriamycin on myeloma

colony formation.
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Fig. 6. Effect of ACNU on myeloma colony
formation.

7o, EEEMfaR g KMM-1 0RZHI, K
B 5 BB~ F D> - 7 (Fig. 5).

ACNU CTUEBLIBE, AN757Y, 7
FY 7 =AYy TABLEEE LR, 0.01
pg/ml TR EFROBIE BDBHHN, Th
LLEDBE L% L, AFROBIIRDLR
T+, ZWca e = —~HRECHFIIRD LI
hotc (Fig. 6).
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1967 42 Senn 5% A, “EERE X A W
CFU-C o#58IC Jzh LT LIk, 4D con-
ditioned medium ¥ X% growth factor %
A LT, #%¥EHR (CFUE, BFU-E)” & X
o TS)’ BY yl\oﬂz%,lo) Hﬂ%@ ap —'-‘-—'75’%52
XD EMNFREE b, BAETIX in vitro
2 r = — JBEEEIL hematopoietic progenitor
cell DRI HLBERFR E/n - T 5, BHElE
WD in vitro = v = — MR B 3 5 &H
DAL, Hamburger (1977)5™ 12 X153
DT, FHiLi x5+ 1w BERACEEL
72 BALB/C <~ AD Y v <BiEE LE L3t
CERERE O BB MRy “EERETEE
L, BEERRDO2r=—-2RIhD L%
L fo. Izaguirre (1980) »'» (%, PHA-T
cell conditioned medium (PHA-T CM) &}k
SHERS T V v SBROFEALET T, FhiER LT
Zoffid B-cell EEMAEED 27 =— % 2
F Lt r — AR S, BHEMREEk
ar=—fEh PHA-T CM DHZTYH a2 v =
—AHEND Z EHH|E L. lzaguirre b
DFHHL, BFEXY FIFL - Hamburger &
DI EEX, conditioned medium D {EELD
BHIELED, FELBET, GHFCa =
=~ L, P.E. (0.25-2.69%) MNEw&
WOFIENE D, FRERIREEAZ Y —=v
CHELTHWBEEZDBRS.

LHEFLEE, Izaguirre HOFHHEICEL DK
Trinz, %HMNT cell X b ESLL 7 PHA-T
CM #f#f L, microtiter plate B\ 7k
2% T, FEIERD X b /s PHA-MNC
CM »{FHL, 3bmm >S5S AF, 7 ¥yp—V
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RO TERALRMREEHECL, 27 =—H%
WnxesR A% L.

FDEEIL, conditioned medium DZHE Y
RB<, BHEMRBERE Exbh? ar=—
BB T4 T, REE R IO BEHOLS
L 5HE&, P.E (X0.007~0.086% T H»H v,
Hamburger 5 0.001~0.1% & BT k%
<, PUBHIRKZM: 72+ & BT+ ot
DWRD TEBLDT Ho7. o, 5L
7o in vitro @ 2 v = —JEETT 5 B HIThH
L 3XNTo ar=— AL $5 #ly
NHBE IR T 21 ELORELRBRTH
5. HEOHE, EEIDEFFT 5 ~10ED =
r=—%HAN, Far=—RR7Fre 7Y VE
EMBTERIR TS EXHR TS, L
L, BAALBHMaO k4R T, B cell
ZOfOMALEETRTHHDT, Thbar
= —DRADHEREIDV LD S, Zhrrbii,
ol ts Wil O KB B 5 1%, conditioned
medium DOHFEH fll - T Z ORMBEY BRL T
P &I\,

RO TIL, BEC X BERIRECE
BE (MIFD) 56126 40%) TR\ T =
r = —HBRIEEDHRT, fllo 3FliconTy
P. E.13{EfE (0.0017~0.0028 %) TH »7c. K
SHC KRG L OHELBE (M2BE) 6 55X
TH M1 BB~ E POE, (0.007~0.072%)
ZRLlc., WEDOECHELEREDENRD D
nighoteDik, M2EHTR T 5 E 4« DIEFIO
P.E. DIXBLOERKREN D THD., &
Drdltar=—EREPNCETS P.E 0%
X, BEEGI—ETHDHZ b, MAEGK
oMk, flzf BB (malignant stem
cell) DEE L DEIEM L Ex bh 4K ZD
BEERLTHERL,

ChooERLY, BHEMREEK 2R =~
X, REER L OHERCECEREYRL, &
REACITENC EREL DR S, Fio, BRERE
ik, EADBED e = —BREDER LT
FA—EECRT RN ELCLYBETH LT
LD, BEBEEARCTIIHMD 7\ malignant
stem cell DRELIBETE, BEOFHREL X

(F9% H25 1983)

DEEMHBDRIEEEND D,

—7, o ERRRZERBICOWVWTL,
B#EbRAY AT ot 0w LT X )
HHH, BEIER THRRLCBEEMRC
ST D X 5T o e DL BRI E D
L THBH. 1978 4 Salmon 52 23, EffilER
OB DL THE L, £O®REA ORI
DT HID L Tk b, 198141 (% Hoff
518 2%, Salmon & & FEEDHHEIC X b, 185
HEoOBEMIEE, 800 flo BECOWTHREL,
199 Flic DV TRIIL, WTFhomE S BKE
B HEB R RS T 5.

FAEEDSET » T EFIEZ MDA T, £
N7 rTV, TFYT =AYV Tar=—4EfF
ROWMEIN BFEETH - 7en’, ACNU TiE14
eI ERS bhieh otz fo THREDT —
2B HNED, BEHEBECILFERE LT
T 584, ACNU Bhcik +o7e bR #ifr
TERVEVSI I EREAD.

2 DEFIC I\ TEEHRD &, HDI
TEKID S5 AL T 7T VDOIERDEERFITHG
BhTkb, Fhd 2foBaE HN. 4, T.C.
Bl e SHIptAEEO RO —FE L THV L
AT D TIRELEE LAY, in vitro O R
CHIGL THBERMCIE TH 7. 2oLk
FERND, K EOBIEICOWTERND 2 &I
B R CH BH, Pl Edb hb ORI
St 5 A MY, BHEREO BB HEREDE
R, FREOBEEOCEER L OFHEDOMAER
CEREBLRS.

—7, cycle dependency % 7~3%E 4 D Hij#
Flic oW THRE &1T 5 B, B oMk
iz & ORI D, WEFFHARE LS. A
E BT TR LICER, 1 REL
L 24 B MBS £ B Te o teh (F—
R I, NIRRT L AR ORIC B
DI LD HREY b, EFEZEEXR
5154, ERIMBERRIORNIESHIEBELE
bhs.

¥, MKEMRE TR, SHIOHAREY R
735 2 035, RENSEIRG L - BHIIC
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B HEHRZHET A LTk, BHOHERDE
R X OV HEINEIRIC DV T o BEIE TE .
Park Bi%, 2M3EY v BREAMKBHRK = =
=~ (L-CFU) c4@EED fuEF% F A L,
drug mixture expose®® %17 784 pulse
expose® L Eirh HERHRAREDIE BEL
TW5, Z0X 5 EERMEAEC X DI
fao Mk, S8, ERHRZEA7 ) —=v
7 LEEELZETH D,

~ W BiRE & AR Z R~ DI 155

AMXOEEX, WMSTEI0[, H24E DA
RnEFETRELR..

Fak# 2 5IckEs, HEEMERI A B - o REHR
EZW EREEEE, b OWEEEIBE W
AEMBEABEZER IS L. ¥
MRS O\ T RS 5 X OV BN A B o AR
R ERIREE R EY EREEEE, 7o ORI %
ko o T R FIMEPIRHHE BB ARSI s LE
7.
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