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In Vitro Inhibitory Effect of Interferon—« and Interferon—yr
on Granulocyte-Macrophage Colony Forming Units
(CFU-GM) in CML and Healthy Donor. — Application

of In Vitro Sensitivity Test for CML

Satoru KOYAMA

The Division of Hematology and Oncology,
Saiseikai Niigata Second Hospital

The inhibitory effect of human interferon-alpha and interferon-gamma on the colony
formation of CFU-GM was studied using peripheral blood and bone marrow cells in
patients with chronic myelogenous leukemia (CML) and healthy donors. Both types of
interferon inhibited colony growth of CFU-GM in CML and health donors. Inter-
feron-alpha suppressed CFU-GM in some patients with CML more strongly than that
in healthy donors. Whereas interferon-gamma suppressed CFU—~GM in healthy donors
more strongly than that in patients with CML. The CFU-GM in peripheral blood
mononuclear cells with CML had significantly lower sensitivity to interferon-gamma
than that in bone marrow mononuclear cells with CML. These findings indicate that
the inhibitory effect of interferon, at least in part, is mediated by hematopoietic ac-
cessory cells in blood and bone marrow. From this study, it was suggested that in-
terferon-alpha is a more active therapeutic agent than interferon-gamma for patients
with CML.  There were some co-relationship between the clinical effect of interferon-
alpha and the sensitivity of CFU-GM in patients with CML. In conclusion, the sensi-
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tivity test of CFU-GM is beneficial to screening of therapeutic agents in CML.

Key words: chronic myelogenous lenkemia (CML)J, interferon—a (IFN-a) interferon—r

(IFN-7), CFU-GM
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BHEEHE A IE (CML) &, mME®EROBEEL
THHIEHRBEME LT WA, 3 MERAD M AT
DS LEREA L LD b B A, FRIERRORE AR
i BEBRTH A, —F, BEEmoEST L) AR
FORMBMEOMA% in vitro TEHRETS Z LA
ThHD, REECNTEEHABRS CML Tk
BRI W TEDL, EETaBE y B v 2—7 2
v (IFN) Ok~ 7 n 7 » — o R (CFU-
GM) oS Bs T8 ERE# S CML BE Tl
#WHE L, IFN OBKICHOEBRFI 4T -T& Lo
T, BB HE L 2ORBABET 5.

R EFE
1. Mraa
B A OB - AR BB B S REOFHMmE &
vk mA R E L. Bk L UERMIME D Ficoll-
Hypaque FLEOERIC X 0 BEER A 08 L 7.
2. EbeAvy—T7z00
KR a®low bV v RS v 2—7 v (human
lymphoblastoid interferon: HLBI, spesific activity
of >1x10% IU/mg protein: SUMITOMO, Tokyo) &
recombinant 7 #® TRP-2 (spesific activity of >1x107
Japan refarence units/mg protein: TAKEDA, Tokyo)
% vt
3. CFU-GM assay
CFU-GM assay (JBFEXRBEELZH VL. 2022~
AT (colony stimulating factor: -CSF) @ sourse
LT, v PIAREEE B ¥ i CSF B4R (SPT-
2) B3k LERHALE. 1-2X10° {0 target cell % 0.3
9% Agar, enriched MaCoy's 5A medium, 15% fetal
bovine serum (FBS), 10% conditioned medium (CSF
sourse) TR 1ml & LEEMND (35mm, Falcon)
ZT37C, 5% CO;, FT7 BHEEEH® L. @M
TeBigg LM EoMlaet ao=—, ThLT%
25A8—E LTEE L. 4V 4—7 =0 vIIERK
THRF UKBE S 10, 102, 10%, 10°U/ml &% 5 L5
CHEBRRICEN L., FREOLXORNFEL AR L L,

FOan = —HEE 100 % & U THRIMED 2 0 = —JE
% HOBCHRE L 7e.

IFN-e & IFN-7 OREERINE, &4 S&OBMEK
A AEOBEMH 102, 10°, 10°U/ml &b X5
L.

4. BRERAUEOFHE

Philadelphia $:f{&E @S REM 5 R IEM TR
Fizxt L in vitro T CFU-GM O 45 IFN-
a ORELHBFET IFN-a BELZTVERDEE in
vitro BRSTHE & ECERET L. BERRIEAlE LT HL-
BI 600x 101U ##H K FHERTT - 4. BERSDEE,
Talpaz H OB LM - T L. T7bb,
B MEREC & MR B O IERAL « MM & » D ERER
D% - BEE L OBREROHEEDOT TR L
BE A MRFNTLEM, BMBREE ok MRE
& D 50% L ERA Lic B &% MEFHIR S B, th
Lish fEsh & L7

SEIOKEF T, MEFEHTLEEMAO L% good
response group, 7 E#EE - FHHI% poor response
group & LCHEERSEIC &9 2B s 0T HLBL X
4% CFU-GM @ in vitro ORSE¥E# HEE L /-,

5. AEERE
Student’s t test %L 7.
B S

1. B@¥E8HE CFU-GM OBHBEICREST A
-7z 0O DEE

BEEI04 I VERL-BHMEERCH L IFN-a
(HLBI) #% 10, 10%, 10%, 10*U/ml ¥Hinks&42 &
CFU-GM 2 v =—JHAE 100-+5.89, 82.3+13.7, 55.9
+£20.2, 22.1+18.5 & IFN-a DBEEIEE I &
Nnic. aa=—%t735 2 2—-04&%5 (platting efficiency)
{2, 105+3.27, 103+8.91, 80.0+19.8, 41.4%+15.7
HRBE (1021U/ml) T, 2u=—0O P rE-T
75 A2 —HE0 L platting efficiency & kiz & <
EEE (10'IU/ml) Tldar=—s 232841
WALz (FD.

#£ 2 12, IFN-a & IFN-y OREM:# RSB L
EEEIFAORB LR LS, FN-r (TRP-2) i©
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£ 1 BE#E CFU-GM O EiF+ IFN-« (HLBID) oi&ishE
IFN-a FINEE (IU/ml) 10 102 10? 104
2wz —HBEE (%) 100+5.89 82.3+13.7 | 55.94+20.2 | 22.1+18.2
platting efficiency (%) 105+3.27 103+8.91 80.0+19.8 | 41.4+15.7
(am=—42 5 A 0—)

(n=10, mean=+SD)

% 2 ®EHE#E CFU-GM OBk RigT IFN-a (HLBD &
IFN-7 (TRP-2) 0#f&HE

IFN e (U/ml) 102 102 104
IFN-o (HLBI) #b0
2o =—HEER (%) 80+15 574+6.1 424+9.0
IFN-7 (TRP-2) %0
a2 o= —HEE (%) 48+11 10+7.1 0.4+0.8
BN (HLBI+TRP-2)
o= —HEE (%) 43+23 0.8+1.3 0.0-+0.0
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(A); BEHFTHBMIEY target cell & LS
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(B); CML H8iH%Ik% target cell & LT-5&
(n=14)
(C); CML RMMHZERE target cell & L7

(n'*14>
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(Illean +8SD I Ci/ \)

BWTh IFN-a &AESBERFHEONEAZD LR
Topd, BUREE L 4 IFN-a 8 LEIENIMR <, 1010/
ml Citaoo=—HBREEALRD LR (&
2).
2. CML g% CFU-GM (CH$ 54 9—T
o NEE—BlskiEn CFU-GM TO

(n=3, mean=*SD)
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HLBL concentration ({(1U/ml}

2 CML ## CFU-GM @0 o=t
% IFN—a OHEIEIR
(A):; CML BEHZIRY target cell & Li-B&
(B); CML FRiHIMEHLER % target cell & L1
o

(shadow I2EHHE106]D mean+2SD # #R)

RBHOX

CML B#Cik CFU-GM @ 1 o = — i Esin IFN-a
ORERECIEIE 0 R, BEE L LNEoR
E (B3 QE~DEATHrEIOELD2AED S
hic (B 1, 2). IFN-a HINTHE, 27 =—BRHEER
MBS target & LB SN BHBEEERY target
FLEBE IV LEC Iz haEARS -1 (B 1,
3).
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% 3 CML % CFU-GM OMMicRiz4 IFN-a & IFN-7 OMEI%IE

A, BEHBEEER (BMMNC) % target & L7284

IFN g (U/ml) 10? 10° 104
IFN-a (HLBI) %0

am =R (%) 98+5.1 66-+11 46+19
IFN-7 (TRP-2) &M

2w =—HEE (%) 50+16 30418 6.6+1.3
R (HLBI+TRP-2)

an=—HHE (%) 54424 15+12 0.0£0.0

B. EMWM¥BEK (PBMNC) % target & L7186

IFN HIBE (U/mD 102 108 104
IFN-o (HLBI) #n

2o =—BHEE (%) 68+16 34+9.5 8.1+4.9
IFN-y (TRP-2) #0

2w = —JEEE (%) 78+14 56%3.5 28412
BB (HLBI+TRP-2)

oo s —-JEER (%) 49+18 12+6.1 0.0%0.0

(n=6, mean=+SD)

£ 4 ¥HEDHEL CML CFU-GM @ IFN-a (HLB) RS0 Lk

A. BFRBEEE (BMMNC) % target & L8

IFN-o #INERE (1U/ml) 102 108 104
good response group (n=5)

a0 =R (%) 87415 56432 42435
poor response group (n=»5)

an=— (% 91+11 81+17 52420
WEEoZE (p) >0.50 <0.25 >0.50

B. FHmELE (PBMNC) % target & L8B4

IFN-a #HMMBE (1U/ml) 102 103 104
good response group (n=5)

oo =R (%) 69+34 33+23 9.4+5.3
poor response group (n=»5)

Tz —HBER (%) 89+10 74-+14 38424
WEEoZ (p) <0.25 <0.025 <0.10

(mean=+SD)

IFN-y 2% LIS ES, BEE s RBcREERF

WOIEI RS Sl s, IFN-a OBE & e il
MBZERE target & LB, BHBEEERY target
LB B THHoBEIEBIE» -1 (& 3,
4).

3. @%% CFU-GM & CML B:# CFU-GM
DA E—7 20 C0TERSHEOE
EPFOFHEOHE (F 1-A, B, C) T IFN-«
X A REEMICEEE L CML THEEER R, T
CML ##FTik, BREROBVCHEREZHO L WAL S

ERETH-R (F 2).

IFN-7 1£ £ 5% 2 n =~ OiE: CML B8 CFU-
GM ¥ J 0NN CFU-GM O & 4 #2548 CFU-
GM OBZH LY LHBCEETH - (B 5).

4. IFN-a & IFN-y OBRICE 2@EER &
U CML B# CFU-GM OéishR

IFN-a & IFN-7 #REBERMNT 2 & BMRmoSS
IO LEBEEL CML OFEEL b 20 = —EHH <
Elahne (F 2, 3, ®6).

5. CML E# CFU-GM @ IFN-a [C$ 28
SR & RED RO

good response group 5#l& poor response group
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(EEaHEgIRk, CML B8 B,
CML ERMIMEBHIRCORSZMD %)

normal BM
{n=3)
HLBI

BM with CML PB with CML

{n=6)

\TRP-2
A

NLBT |
+ \

TRP-2 | \

‘\

‘\

\‘T \

1]
L | \ i 1 i i | I 1 ]
102 10% 10%10% 10 10%102 103 10t
IFN concentration (U/ml)

B 6 fEEEL CML BEC kT3 IFN-a &

IFN—r X3 5@ZMHnESL, IFN-«
& IFN-—7 [EBpEsE o 3 o = — ki
H o H R



218 FREEAME £106% F35 FH4L4EIH
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0- e
102 10 10t 102 10d 10t
HLBI concentration (IU/ml)

B 7 IFN-« #556H good response group

(n=5) & poor response group (n=5) T

@, IFN-¢ 4% CFU~GM O &S24

DE

(A); CML #B#H#%ER% target cell & L
HB&

(B); CML FHIMHMZERY target cell &
L6

5 BIOFBHED IFN-a 34 2 BEW T FHETILE
#f - £HIM & L good response group TEiH - 7.
BRI K MBI Y target & L IFN-a % 107
IU/ml @0 Lo e, BEZE (p<0.025) 2D
bhte (B 7).

e ES

1983 £z Talpaz iz k -, CML BE X3 5 [FN-
a BH ko MRECHRE (BER) ooy bo—-
DRI ST EMPEESHIC L - T Phl REABHR
O HRED b S EOBED LISk, CML 45 IFN-
a OEKGHMEBEhTELYY. 0%, IFN-a
B kv Phl gLl e d 2 ERNSEET
B EREROBEDTD TR E KD, ZhECES
Eoav bo— &AL T CML BB cE
Bk E oo, KB wTh, BEEORTO
e OHWEHRILABRED AfTbh, +OFER 191 Fic
it IFN-a & CML OEFBEINE BN S W EHERK
CISAMGBBERI. UL, IFN-a BEHSIC LD
Phl #ffk il T 5EHMILE010~20%BET
FHRIERTVWAZ LR, BHIND IFN-a CEHMY

RTEFIDNFEST BB EAHFAT S, Likdi-T, i
BT IFN-a ORROEDES THT 2 HEOMAES
—OOBETHL. ¥, V1 bhHA vO—~FETH B IFN-
a 7 Phl 7 o— v & RIRECEIHE L CML % Mifead
BN b SER BRI < B ORI A RET PR
BT 5 ETEETCHD L, HR IFN-a O 5ED
RELSLATH S, ZOL5K CML @ IFN-«a &
Bidfic ORI BRI TV 5.

HIMRTERMRO in vitro BEEOMHERZ, BBk
BOFERH S A AERY R LT& . CML T2,
FRER - = w7 7 — UK EHEIRR FAFERFOIM
EREE AN L, WY G in vitro THRE SRS
ap=—DRLEAESR CML 20— v ThH5Z LA
PEENRTWA., &b, RBOMEES & & ICHRkE -
vy n 77— KRR (CFU-GM) D#ins s
sl -TLK %, ¥ CFU-GM @ late progenitor &
Zxzbh5% in vitro TTHEREECHER SR 20 2—D
AT BB 2 /e SR T O LT 5.
HEOFRBIMAPICIT late progenitor 1ZIEF I Toun.
EEHOLIE, CML BEETREMMFOZD CFU-GM
DEML, BHFOBE L Y BN L ETFERATR
THHIEERELTVLEY, ZoksnIEnbA
PHETl, CML OFRB e FmEcBR LT % CFU-GM
@ late progenitor K¥3 %5 IFN-a & IFN-y OB
TR L L b, EEEMRBRMEORZHE -
B LSRR EENEB S his v S HE R % T -
fo.

#H#E CFU-GM @ 2 o =ik, IFN-a OBE
A e s, BRETCR 20 =—0@db s &
by 7 AL—HEINT 3 2 & &Y platting efficiency
B < BT cytostatic B S HEHIE NS | target
cell # IFN-a & 1 KfEliz & preincubation %17\ ¥
Hfi o v = - A Bt % pulse exposure T
BEEE CML ofErkvTan=—HlidE -k
KHflEhidr ool &9 SEBELER2SEHT 55
Rtds.

IFN-7 TOEEED 71 0= —BROMEIZ, IFN-a
CHEILECE WO ER (R 2) TH- M vE—7
vy OBEMBUIH Y 1 WV AESETRE I ATV A DB
Mo IIREETH S, L L, BELOKMTRan
== DBHDOBEET VT AZ—L B EAFHEELTL
F\, IFN-a SfEHOBG-BEHE R, EEITT
I, IFN-7 & - T & hio target cell L& T R
L onT U RERTEEEL 20 = —HREN
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T Lo EABED LTWA. ZOLS5K IFN-y @
BAREEFEHORP Y07 7 — O OEARBR
EINTERTHY, EEOYA P HIA VIR I AR E
Bbhs.

CML BH0$E, IFN-« KT 5EEHILET
by, EALKE LTHLBEBHEORSIH - HEE
DS R h -1, IFN-a BEEIEREORIGH O %
BHARB L TWAHR L OE2HR D, HRDEA
D213 target cell DEVIC L BRIHOETH 5.
B3 wmtrel, HaenERTIREELAEERHE
BER CORZME L 0 b R MBEERTOREW B - T
Wi, CFU-GM BB L v MM~ s h s o &
mé, CFU-GM CRFMOERS D EELL LD b
LA, ZOEIBHEFAEOBRMROECICLEDT
vk EEBEbh A, IFN-a Tit, IFN-r THRB LR
fee s n 7w — o4t A OFLEIIAL Tloh -
Fo W 20> accessory cell 3 AHIHIEERE O
FELZOLS BRI BHEN SIS,

IFN-7 ©i2, B 5 Rl &5k CML TORSE
PRI E T LB Er o, —o0REE LT,
CML Th=2 o7 y— 0 OEERNEOFEYEZ T
5. BEEOKREMBERLRMEEIRL D8 LM
FHfaA <2707 7 —I0 source & LT IFN-y &
Tz THEBT L kb 2 o= —HRoOME » 8
TAZERBEDTWA (data not shown). CML D=
sm7 57—y OB OWTOFELRET VA, <
7 y—UM CML 70— VIEBEEHmb ol Hic
vy a7y — o BEOBENET LTV 2FHEM®, CML
TRENEROBNAE L7207 7 —OOBEHIHEL
LTwb oM< n7 7 — BEOK T O]
EMEA SRR I NG, v/ o7 7 — YO OWT
i, BELILBREESA(SBROBETHA,H. EHIL,
B KM T, KEMTORZMAEICE L, IFN-
a FIIEBOERTH-. O EMBYL, IFN-
a & IFN-y TRIFABFRr R0 Rk-Tw3 2 L
BHEE IS, BEEOERK T IFN-a B85 x LT
&, IFN-y #EPEYRFBRFET L i sh
TWA, Lsl, IFN-y © CML x4 5H8%M
IFN-a B L TBIAIECY), E—RIREL LT
BHRIEVELELLRTL AW,

IFN-a & IFN-y ORKHRMOBRTE, 22—
RO OEEABRE S h, CML ORI BLTH
BB O T REM M HER S e,

FRIKRR & RO RIE 4 LB T TRLE

P, HEENRDLh ALV HEBEES B EEbR
3. L L, SEHAEcEoERbs s, BLLEL
oTERTHIWE & LERMBRC T CIEHT %
REA+TEEL LRI

BlE, in vitro BZHABOER LBK - OBGRY
ERELTELD, BBCAVEA—T7 0 vBuna LT
CML 7 o — v % BRI HE 3 %2 o vk b K7 /EH
BT OWTRE<EEIRTW WS WS DHRBET
BAH BAOWETIA VvE—T7suvick->THHES
hBBEF L~ TOBELCEREZE NI & h THlk
BEBEDRENTED, SBROBENPRENLFEH
THAH. ThiL, CML »ENEHEEEEFCEL T
BEEICT S Z & AETRETH 5 in vitro AIMATELM K
BRI 2 IR U RSB E R MR BOGH: &
BT 52 &t e OBlRABOh, FRBOMECE
FlOBIRCERBFEEZEL HRLDE,

k3 & B

1. target cell L& »T IFN~a & IFN-y @ CFU-
GM 2 n=—HEHFWER AR S h, accessory cell
BT AR O A HER X e,

2. CFU-GM = o =—Mlifag iz, CML T
BEEHCEE L [FN-a &5 LTRG-S 5 R4 ES
MEET A ENTEI N, —F, IFN-y Tii CML
BEORINL, BEELIVLEL .

3. IFN-a BB S TOREGK S, in vitro 21 =—
TR £ 5 IFN-a BEZMARBROBECHEENED &
hi.

4. in vitro 2 m = —BRKKC & 5 EFIRIHRAR
(Phl s m—v b EH 7 v— v L OBRSZHOHED) 1 CML
DOEFEO BRI H A /TN RB I h .

ez beblcn, REBRTE 2EEE, M
B%B 0, /o @MEEtf im0 BRE X » HEE
Hx & LFRARE W EREHRER B
ECBEER LT, S HERRNOEREOHEE
L O b yNE 2 by e e s SME S
HECERB L £
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