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Effect of Rhizoma Zingiberis Siccatum Extract on the Induction of
HL-60 Human Leukemia Cell Differentiation

Yu Mi Oh, Seong Min Ju?, Young Mi Kim, Young Gab Yun', Byung Hun Jeon?, Won Sin Kim*

Division of Natural Science, College of Natural Sciences, 1:Department of Prescription. College of Oriental Medicine.
2. Department of Pathology, College of Oriental Medicine, Wonkwang University

We have examined the induction of HL-60 cell differentiation by treatment of the water extract of Rhizoma
Zingiberis Siccatum, which is a Korean traditional herbal medicine. It was observed that HL-60 cell proliferation was
dose-dependently inhibited by treatment with various dose of Rhizoma Zingiberis Siccatum extract. The level of
inhibition was identical to those of ATRA-treated cells. Rhizoma Zingiberis Siccatum extract treatment caused a
significant change in NBT reduction (47%) and enhanced ATRA-induced NBT reduction. Treatment of Rhizoma
Zingiberis Siccatum to HL-60 cells increased only CD11b expression in the cells, and also increased markedly GO/G1
stage arrest. This can suggest that Rhizoma Zingiberis Siccatum induced the differentiation of HL-60 cell and
enhanced ATRA-induced differentiation predominantly along the granulocytic lineage. The results present here show
that Rhizoma Zingiberis Siccatum extract contains the potential effect of differentiation induction or acts as a agent

enhancing the induction of differentiation.
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A 2] B3} (cell differentiation)E BAA T A AFEO) A A
g Ak 712FQ] ugolt) Wigy MEE Ifele tEEY
ol MzZe viRgE MEZL HE BIME  (terminal

differentiated cell) 28] Mgt 4= Q= 7150] 28
=, ol nl2slE HE9 A& 22 SAUHZE Jof
A0 MEES 7158 wel st 15 gz 25
9 Asd ZEME (stem cel) 2HE FE =
a4 747<]7'ﬂ she AZ2AE £E71771 ofg] FolA] ZHssH
S ZEIE Bl AMA AEE F89 s9 &
(prohferatlon)O HEESIA Hlo) 49 ETHZollMe 1 5
3} 23} (differentiation)Q] E & AE)7} 814} SXIEC}. ool H)
ol Wy (Leukemia)2 XE 7]

WAUKAL : 294, AR Ol4H] ABE 3442, DRTITHL Al BSiTNst

A Z (hematopoietic cell)7}
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2 7K dset AEEY B3 539 I MEAME
(apoptosis)2] olatell Q8] LIEh I Adoltt. &, ulE3le A
Z7t EME SALERE wRUZEALL, BalEo] At A
L 5lod A& 232 TSR Bk AlZolA] e shd.

Aol Eldsh= Ay REIAET 2alohs o] Aol
AME dojg 4 Qlem, T tAY Ealiso] 9siA slekEE
of ot B3Rk FEel thEr, nl2sks Jeljol Qe wEy
Hze 2319 Fo7t kst sistEZed gsie 2akgh 4+ 9l
D]-M’Z(’) FHAZLHWEE  (acute promyelocytic  leukemia;
MUl (acute myelocyte leukemia ; AML)9)
subtype Q% 17 H2F| Q] retinoic acid receptor (RAR)-a gene
T+ 1581 FAA Q] PML (promyelocyte lekemia) nuclear protein
gene®] AR HLloll Qo) AE R t(1517)(g22:q21)oll 23t H
AOZ Qg EFo] LA Y. 2335 01gEE Al
ITHEFE HL60 (SHHITLL0E) U937 (D),
ML1, 2, 3 (Z4-4uEH), K-562 (L] S4HmeE)50] 1o
7, 1 BNE 19770 SERSSLNEY BREZRE 2215
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o} Zdh Al 251 HL-60 M 2= 5YEH THE 1Y E2
8} &) in vitrodollA] AFEE X &1 o] JHA] B3 S& 24
o}l 9] granulocyte, monocyte/ macrophageE5 22 237} &
He AzFol7] Mz WEy o W ZEME 2319 model
system© 2 S8 ARSE L At

HL-60 M 29] 3}
¥)&} granulocyte-monocyte colony stimulating factor (GM-CSF)
S ol AMizoflA] Sdl=ElE A AATL granulocyte2 3}
E 95 8l= ATRA (all-trans retinoic acid)”, mycophenolic
acid, actinomycin D, vitamin D3, DMSO (dimethyl sulfoxide),
hypoxanthine59] 3l&lEdo] YA e, w3t Phorbol
ester, INF-yE1} 22 318HE20) 95Al = monocyteZE &3}
T, TPA (12-o-tetradecanoyl phorbol—13-acetate)l), GM3 ganglyoside
oll 918141 macrophageZ 2317} S5 =M, GM-CSFoll &)1
= eosinophil 2 23} SE7} YolLhe ACE Qe Urp.

WEy A IS Zol nj2aE Aol Bal @ToM ZA
oF & £Q8 & M, MxY Hiol ol (inhibited
proliferation)=] ALt EA| (arrest)dloF sHH™ Exi, 2ESE3IA
ZollA] Eol&Ql 7150] wlolof st B3] EFAMEoM = B
SIEAA M E EHEA (cell surface antigen)o] £aHSHH =
=, ot FHBHo] EdsteAlol A o) gakdeg ¢
& Ao AF B ZoNM UERFE 7154 markerE HH
S4B peroxydase, PDGF, TGFBL, BETE slZ2a0 44
sl o= NP EL
monocyte/macrophage®] FHEel CD11b, CD14 & =
marker2 AMESl] AlZO] B3| WE S B0 & 4 %‘D}“).

Z54 AEY leukocyte adherence B4 & E7H5HS alpl
heterodimer= granulocyte®} nomocyte/macrophage® 2317}
ZRE 0 VERE EH 48R 2 ZEH0] B subunit®] CD18
7} CD11a (LFA-1, aL), CD11b (Mac-1, aM), T CD11c (p150,
ax)9] A 7 A CHE o subunit7} B[ ZFAE QT £gty]o] MEY
FHo) FAOZ vehiA Scy. eigT AZY SFol Wk a
181 heterodimer®] zZtZ} ©}E XgloE  wksio] =d,
CD11a/CD18 EgtalE T-lymphocytedliA] Wralo] Fimd, vhHol
CD11b/CD182  AR®]  neutrophil  (polymorphonuclear
leukocyte ; PMN)Z} granulocyte®] FFHolA] whaio] o oA
2 C3bi-coated JALR} W] A2 S705HA BTt E3
CD11¢/CD18 E8H= monocyte-derived macrophageolA] 2t
HAElE ACE LEA Yt CDIlbE  integrin-aMB2E
CD11b/CD18, MAC-1 (macrophage-1 antigen) = CR3Z &
BA Jen Fed HdzrE F86] 7IsE & granulocytic
lineage M| X2 H<6Hil A—*—OE B3EA e m M2 FH
walo] FU BAI50 M EZoliE wEER] @ Eo]
TS gt —39}7} 7% € o 23 yedg flet
marker2 ZEEH 4 Ut CD11bY UHS B3} /A
8 5 9AI7000A] 1417} o] AZHEJo] 2417}
A, MZF719 GI7Iol4 AohE MZolA w3l 1&01
Holvt A0 E Haol ALt CD11be] w2 g 28 Ao

=2

& 24 E & interferon-gamma (INF-

Al
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benzidine &, granulocyte,
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TE]‘"E‘

L X

HAE = AoE Yeid UL

2 dTolME BE SoIZE WEy AZF HL60 A%
£ AEESNES FEANOZA wEHol m%on ]E%&EE
EIE YA, HL60 A0 25 SEM A 754 Yot

HAxt gidtt. ole glekilizt HL-60 Aol tigh 52419 Asl
S A& AME VERNE=XE MTT assay @} cell viability, FACS
analysisE &4l MZF71E ZHESHe] 20161, NBT-reduction
assay®} granulocytic lineage Al ZE9] B3l Wlek & Mg 4=
U= el CD11bY) B RS FESIA Slerlzt 23}

FEAZAY a7t A=A &l LA it

idhols)

ER T

1. Cell culture and conditions

HL-60 M EF = SHA 2328 (KCLB, Seoul Korea)ofl4]
TFUBIE I, A Zuek2 10% Fetal bovine serum (FBS)T} 1%
Antibiotics-antimycotic solution (GIBCO, BRL)o| ZEgiEjo] &=
Roswell Park Memorial Institytes (RPMI)-1640
(GIBCO, BRL) BjX0l}A] 100 mm culture dishojl 1 mled 2x10° 7§

9l MZEE 2561 37T, 5% CO, 29 sigr1olA] visIt

medium

2. Drug and treatment
SOl UL (B,
slolmriet WeldhmAlold  HlEwol AIBSIHon,
positive controlZ all-trans retinoic acid (ATRA, Sigma)ZE AL
STt AZT ATRAE 242 20 mg/mé 3 1 mM9] 552 PBS
{phosphate-buffer saline)oll =ai AIE3IHCt SCRIE AEloh
71 915k 24well plateo] HL-60 A Z7} 2x10° cells/m¢ 0] A B
FE Z AL 55710, 50, 100, 150, 200ug/ meo] FA zlst
»on ATRAE 1 pM9l SEZ MBS uieiict iRzt
2 Agol Wzt A7 tiE RUSE wisiiEd, NBT
glekxy &gl

Zingiber officinale Roscoe)2 HATH

gl

" reduction, MTT assay, cell viabilityS 93t A Z&=

& 7QAIZFEQ eRYBEL, H]j’;—rﬂ TE CD11b, CD149] gk
CIRE I /St MEE SIS MBS & 244171, 484]
7} EQ¥ 37C, 5% CO, HHOW]OM Bl k5183

3. Cell viability of Gungang by MTT assay

MY ZHAHE S0I5P] Hal SlE AMEler MEE
QA HP|FE O] 04% trypane blueZ 187F aA17] &
+E AF5I9

hemocytometerE AMS35Io] BHZ2E AN EI]
o AlZ 8 A wolls FEUS 20070 ol A M2 &
E-BH) S M Eol A9 HESS Fols] Al
3-4,5-dimethylthiazol-2-diphenyl-tetrazolium  bromide (MTT,
Signa) assayE AlA3Ict HAZAE 0, 50, 100, 150, 200 pg/ m2)
SEE AMElsid 72417 S iFAI71 1L, MITE 5 ng/ml9] &
T& PBS off =0 Agelirt 2t sTEE AEIgH AlZ2E 2,000
pm O F 527 AURESH Foll 5 mg/mb SEY MTT 500 o F
HEE BRAIA formazang BHAI717] ol 37CollA] 3417H

BlX]| =
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HL-60 Ao tigh g9 37T v

E0F UI2A1ZITE Y2 A1 MEE THA] 1,000 tpmOE 30E7H
QUAEZ]SH & DMSO (dimetyl sulfoxide ; Sigma) 200 W=
1 96well platec]] 279 ELISA readerE A3 OD570nmoil

FITE SHoWICH

4. NBT differentiation assay

Nitroblue tetrazolium (NBT ; Sigma) reduction - TPA
stimulation B/ & E3) HL-60 A7} 231E A=A 5Tt
AABS BEHE AZ|S 72417H5F HI2kE B HIEE 2,000 rpm
OF 587 AMBEISH £ 2 ng/ml L9 NBTE 100 plol] F
SAIZIL 1 pg/ml BES TPA (phorbol 12-meristate 13-acetate,
Sigma)E 1 pido] EEGIA 37°ColA 3027 HHSAIZIEE ¥hSA]
71 MZ= 1 N HCE 100 wdo] 4o & 5§ g2 523 gA
gl WIEE FAAIZCE NBT-reduction ¥Hg0] HA|H A EE
200 49 DMSOo] HFAIZ] & 96well plateo] &7 ELISA
readerg AMEGH 560nmoilA] SBLEE FEBIRCE A Al=Zoll Th
3l NBT-positive 4 22| H| S &¢1517] i 04% trypane blue
£ AFESKA cell countingE H@sl] A M2 +E HSTITL

5. Flow cytometric analysis of cell cycles by PI staining

Propidium iodide (PI, Sigma)Z A28} DNAE @415}0]
MEF7] HollA9] DNA contentsE ZQIgICEA] A7t B35}
e S0 AE F719] W3S BREICE HL-60 A EZE 2x10°
cells/mo] H|=5 25 olo] B3l 77} F8lo] vehbe 50 g
/b 100 pg/ne O] BEE AZE MIF WA B, MES B
of dgoll FHIBIE PBSE ALBole] F x| AAHS tha 70%
ethanolE AFE3GI 4TollA] 18 A17IT} (fixation). A £9] HE
PI staining solution (PBS/ 10 ug/mé P1/ 100 pg/ml RNase A)&
ATl 37°ColA 1A17F S0 G4 AT @4o] H MEE
FACS (Fluorescence activated cell sorter ; Becton Dickson)E A}
£310] 2435199t} (CELLQuest software).

6. Analysis of CD11b and CD14 expression

HL-60 AM3E7} granulocytic JEi= monocytic lineaged| 2E
23t HAEAE FHTAC CD11be} CDI4S] Wl o7 E
Hlasle] Eolslirt. =2 &S NBT-positiveZ Hol&= 50
pg/mé, 100 pg/mt SEZ AZE XIS MEE EOt PBSE F
A MESII 100 £22) 0.25% BSA (bovine serum albumin)7z} 3
gkl PBSo| AMIXE 2R/AIH  RPE-Conjugated anti-CD11b
monoclonal antibody (Clone 2LPM19¢, DAKO)2} FITC-Conjugated
anti-CD14 monoclonal antibody (Clone TUK4, DAKO)E Z+Zt
10 ptE EEMIZ F 4ToA 308 SO ¥HEAIRICE BHSARR]
% 025% BSA7F F@E PBSE 5 Al MAWE H 1%
formaldehyder} Z&He PBSE 1HA|H FACSE E415IITt

4 3

1. Effects of Gungang on the proliferation of HL-60 cells.

HL-60 A ZE 2x10° cells/mtQ] ZEE FEAT & %A
9] BRGIAIZE EQF MEE ZAlslo] Hth 15x10° cells/mQ) S5
o ZeBict ShAEF HL-60 A Z7F 231 RLEE SehlE ol
et MEY Z4lo] A Elofo} st ARt U89 ko w
2 Y Z2] IRE 2015 8] 2x10° cells/meQ] HL-60
Aol AZS 50, 100. 150, 200 pg/me] =T &8 A5k 24,
48, 72, 96A17FEQY BIISE 5 hemocytometer (8 T-AAMNE A}
g3 MZY £E ASslignt AZEe AMElsH ke AT
(control)9] & ALSHH1E9) £418 Bon, EFS
AEHO S4le B 24E ANelgh AZ9 AL 484]
FA9HE VERAL Tt (Fig. 1).

o
Br} @3 ZA0AY EBE 27196 18S STER A
7h EQF A

rO

4o [
o

3 72417 S0 IZ4E ASSH 23 4] @xis] &
A AE B34S UERNIL UTh S50 pg/me, 100 pg/m ST
9] AZAE granulocytic lineage A EZZ9 E3lo] ZwEeh /LA
Z AMEEE ATRA (1 uM)LE DMSO (15%)9F SAFSH B9 W)
ollA] Z2104RQ E3E LIERNT QIt} (Fig. 2). 0l9 22 23}
= 71700] ATRAL} DMSOS} tlEb IR &2 HL-60 MZ0] thal &
Alg Axsk: Ao2 2 FLh

IS
T T

Cell count (x*1@ells/m

-

Oh 24h 48h 72h 96h
Time (hour)

Fig. 1. Time-dependent cell viability in Gungang-treated HL-60 cells.
HL-60 cells were plated at a density of 2x10° cells/nl, and treated with Gungang
24, 48, 72, % h at indicated concentration. Cell viability was measured by cell
counting as described in "Materials and Methods'. Values represent the mean +3D
of three different experiments.

2. Induction of NBT reduction activity of HL-60 cells by
Gungang

Aol HL-60 Mzoll thell 238 FokeXl &lsh] ¢
&1 NBT-reduction assayZE Aldsl] A MZEo] ohdl
NBT-positive A 3£9] H]&& 24519 rh HL-60 M| E7} NBT &
AWS HAUZE 2HE 4 U= 247 BEQ mi S 2T HBE A
25k 922 tiE 2ol BlaiA] positive control2 AFEEH 1 uM
ATRAZ} ©F 41%9) NBT-positiveE Holw, 742+& 50, 100, 150,
200 pg/meS] STHE MEISH Ml ZolAlE oF 25%0ilA1 Zh 47%
9} NBT-positive® LIER L QAc} (Fig. 3). L3 Az 1 uM
ATRAE & Mg 23 4Tk ATiRE Wt oF 20%0]
A] Zth 34%0)4+9] NBT-positived] &7} Holm £3| 50 ug/
mt, 100 pg/mS] SOl HRY 23 RE7t 55 2t Al
= AOE BRHUC} (Fig 4).
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Fig. 2. Dose-dependent cell viability in Gungang-treated HL-60 cells.
HL-60 cell (2x105 cells/mi) were treated with Gungang, ATRA and DMSO for 72
h at indicated concentrations. Cell viability was measured by cell counting as
descrived in "Materials and Methods”. Values are the mean +SD of four different
experiments.
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Fig. 3. Induction of NBT reduction in Gungang-treated HL-60 cells.
HL-60 cells were incubated for 72 h with various concentration of Gungang. NBT
reducing activity was determined and results are mean =SD of triplicated
determinations.

70 - mGungang
OGungang+RA

NBT positive ce

100 150 200
Conc. (s /nt)

Fig. 4. Gungang enhanced ATRA-induced NBT reduction. HL-60 cells
were incubated for 72 h with various concentrations at Gungang with 1 uM ATRA.
NBT reducing activity was determined and results are mean +SD of triplicated
determinations.

3. Flow cytometric of cell cycle by PI staining

HL-60 Al 27} 28} SEEs S0 AojLhs AlZe) SAloi
I Aol gk MEFTY WE MEINS B0IE| A
A Aelal 241380 BiSt & Pl stainingg A5l

FACS —E—ﬁ% E5) MEZF719) ZF A O)A]Q] DNA contentsZE ZH
2 Mgt M ZeE TR :rLOﬂ Hisl] G0/G17]ol "X
U= MET} OF 47%0lA] 58% 2 S7I5I91 1L S719F G2/M7]
ZE= OF 23%0fA] 14%E Z iol»— RE BISISCHFig. 5).

sl

80 120 160 200

120 160 200

Counts
Counts
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]
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s o zooaoom:oomomc 0 o0 W0 1000

Fig. 5. Cell cycle analysis of Gungang-treated HL-60 cells. HL-60 cells
treated with Gungang (50, 100 wug/ml) were stained Pi as described in "Materials
and Methods” and analysed by flow cytometry. (A) Untreated HL-60 cells (control).
Gungang-treated cells (B: 50 we/ml, G 100 wg/nl).

4. Induction of CD11b expression in HL-60 cells
A8 Al 237t FE HL-60 Al 29| 23} dakd
6} ] 218l granulocytic AlSoll SolA 2% Wolshs Y
CD11b%2} monocytic AlEoA] wsligh= CD149] wisl of
FOIBIIE. Azl thal Fdol 71 AL 23t 77t Hold A
o= Hoj A= 50 pg/ml, 100 pg/miS) ST9] LS AMElah 4841
LA

n oor Mo
My e for

[0 fo rO ©
vy

7HEQH kSl FACSE B4 2436 23} HL-60 Al E= CDI1b2)
S E Hol= BhH CD149] 2 & gl AR Hof Xtk (Fig. 6).
olgl 22 AP 797zdo] HL604 Fo thidl granulocytic AZ A
229 23lE KTk ACE IuEch
Gungang Cell cycle arrest (%)
Concentration GO/G1 (M1) S (M2) G2/M (M3}
A control 4434 19.61 23.26
B. 50ug/ ml 4700 938 17.15
C. 100ug/ ml 57.86 746 14.14
g
A. CD14
2]
103 104
B. CD11b
8]
8]
g
8
24
°1o° * ' -16‘ n‘é.zn Mu'::‘ 104

Fig. 6. Expression of surface marker in Gungang-treated HL-60
cells. HL-60 cells were incubated for 48 h with 50 wg/ml, 100 we/mt of Gungang.

(A) FITC-conjugated anti-CD14 (B) RPE-conjugated anti-CD11b. Black line ( - ) :
control, blue line { - ) : 50 wg/ml, yellow line ( - ) 100 wg/ml.
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HL-60 Aol thgh A

YdErEol HYRARY RE AEs o= F: 4
(proliferation)& ©|& FAOﬂE Hie 3} (differentiation) I8
S HA FUHE JIsg€ e HEESHME (terminal
differentiated cell) 2 Ex5IA EH o] %’%J/} dﬂ- O]U] Al
:TL_ LHO%W program¥ |0} = %ZC_

A ok 2Ehh S
aﬂav = olieu @@Aﬂiﬂ: =i

=
7 Aol OP/&]}_Q 751-% o2l MZe £ 71dd thal
AlE obdl 3] Yeddl Hhe gl 1 Y A B
SPFE M3 MET} dedifferentiation ¥ RQIX|, EE
undifferentiation 4ol Y M ZE0] B30 581& loiniz]
ZQIA] al= Fofl Ark AF7HA HIE viofl 96K ¢
9] X2} (transformation)2 SA15HE 71X U= Al 2ollATh
Yojuletal she, ol A2 29 Tr1e] 2ol ZFE AT M2
Bole= g71Eol e 2E 23 B 71dE0l AL
AEA Tt FZo] LM EolA Hd A= abnormality7} &4
A38) vl7tedEel A2 ohghe Aol BialA o] 23 FLA
Argsiod GMEE BUMEE e 19 FAGH 23lvk
Al7)e 2 O F leukemial} hepatocyte, fibroblast SollA] B
o] AIEEo] AT Y. S YA O Wiy X Zofl AMRE]
1 = ATRA, 1, 25-dihydroxyl vitamin D3, Ara-C (cytosine

atabinoside), TIZ]I arsenic trioxideE EEIGH= ISR

e

Mo e o

(chemotherapeutic)& 8t XN EAEL FLME
(promyelocyte)2] M|ZEAVE (apoptosis)=
(growth arrest)?} #3} (differentiation)& éﬁ—ﬂ/\]ﬂi AL
APL BIAFEZ] AFSEIOIAI T QL. 1988 APL SHAlQ] 4%
oAl 37} R ¥ ATRAE 2319 R& 8 90]6‘]-71] 571 Ieh
D2 SRS Walos Mg 22 oF Aol A5 AR
=i’ ATRAE RA receptor (RAR) family@} &S AH=2oll O)&)A]
01011/}7%b} A Z ZHo] ZHESI ME S48 IS} -rﬂ- s
7158 VeI Aok, 71Ed] 2185 SUQumE
Z+& 7140] DNA A& AFSEALE AIZ Wl T/H/\}QP
& s free radicale BEATIE & MZEHHo
241 B4]o] whE QMM 2ol] gl AEAEE &
1€ RO SHL rt ol AEArE 7Ldh
29| g1algdorEo] Qs HEE X5
ZEE LiEo] getel Fdlo B2 Al
2= AERHoE AlgH e IS gA)
w2 =501 1 uM~1 nM9] T ollA] granulocyte 29] &
3 g ZAY¥Ed  EYE  UERE  Actinomycin-D&}
Methtrexated} 22 S FHE 1~10 nMQ] =T oA] 30%0]
Al Al 80%E LS HL-60 M2 B3 F aUE VEMTL
ATRAQ| AL InMo] 62 & = EEIR rrH HL-60 Al 29] 2
7t 78 # 9,\0134, OF 90%9] ol &= 1 uM ATRAOA]
STEoAE ROE YEA Unf?. AEY 23 8Lk o

Z
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Z9 B3ik

il

fol

SRR HEE Alo|9) AFT HEAE, Aot Gl o
JElm 9 8§ Sol YL wor /159 MEELS e
= STEL A R AEY 28 FE &80 s A50]

=
UEEXIA Ul A s ALl uigl 4716 B 9] HAHE
£U 4 e ok dys] ZFEA AL
oF. mekd 2 @ FolMs APL @XH50lA X8 BHOE AL
FHox L Q= 316k A gAEo] oo tidh W4 (drug resistance)
T 1ZEHE (hypercalcemia) i} 22 FAFE0] LBk &= e
TR0 Qlof, Bot BEET uldo] 2 dlokiel AR (#HE,
Zingiber officinale Roscoe)& ALE3l0] wied o] X5} o}t &

0]

HOE AHZE & UEAlol tha] SRIGKLAL SHArt

HL-60 Al 2ot 2 wigy Azrt A0l 7lsg & 4
& ESMEE 23 frde s8¢ AZe 4 dAS 88 A
317 Lolorai ™, Azg SREE AZld AVER uiet
glod cell countingE AIESH 23 T2 ALHQ BAE B
ol B HZg Aeld MEeliEs Hold E4] AAE 2o
I QUCHFig. 1). Bl 7 Zbo] HL-60 Aol thel T2 854
B FARSH SIS Rt EAE Lotdr] Hd 2Tt

23l S5AZE AEITE ATRA (1 pMiub DMSO (1.5%)E
positive controlZ Al&3] HlaslE A A4S olEFH 7A
S Z41 olRlel ANE UEkICHFg. 2).

Granulocyte®} monocyteZ 2381501 HL-60 A Zol|lA] 2H4
SIA]AH AFET]E blue-black
formazan®] EETE X8} HL-60 A 2o thdl 835} 57}

oojLh=R] Bolat 4= QI it ERE T 77 Al & 724]
7= uRkst M Z 9 NBT-reduction assay®] ZAi} 50 pg/mii}
100 pg/mt ST HAE Mg AlZolA tiaTo dlgh oF
30%0lA1 Zrh 40%0]4}9] NBT-positiveE Ho|IL UTiFig. 3).
w422 ATRASH ULRFZEX 2 HL-60 Al Z9} 2+ uisdy
A=ZE i g2 g Rhge & 4 AU E=BH 1 M
9] ATRAS} Az THE g A2lsie] NBT-reductiong
ZE3 21 A4 E HECE XN wiHrh oF 30%o14] Al
60%2] NBT-positive® UERNI Qrh A4S ATRAS}
HL-60 A9 238l FE FHE oF 20% oy ETATI=
E Hd 7t (Fig. 4).

Azdol Al 237t FT¥ HL-60 4|29 E5Mear
ol 7] Y& B31akMd 8] marker@! CD11be} CD143} Zk
Hao UH o7 E FEGIvIEE CD11be
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