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Anti-leukemic effects of JIPAESAN
and its components on leukemic cells HL-60

Hwang Kee-Myoung
Department of Oriental Medical Prescription Wonkwang University

In the hope of identifying anti-leukemic agents from traditional herbal medicines, this study
was designed to investigate the anti-leukemic effects of the herbal medicine Jipaesan, which is
composed of Angelica Dahurica and Fritillariae Verticillata, in acute promyeloid leukemia HL.-60
cells. Jipaesan showed anti-proliferative effect through the induction of differentiation and
apoptosis in HL-60 cells. Verticinone as a major differentiating agent and imperatorin as major
apoptosis-inducing agent were isolated from the water extracts of F. Verticillata and A.
Dahurica, respectively. Combined treatment of HL-60 cells with two major compounds showed
synergy in the induction of differentiation. Since the induction of differentiation and/or
apoptosis has therapeutic values in curing acute leukemic diseases, Jipaesan could be useful
as an anti-leukemic agent.
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0. HEME 2 Hk

1. BB

1) EE#& K5t By

B ¥ Afic REREKR ml@ARols B
ABlA, Hit 50 g3t A% 50 g€ RBAdl ER#E
2 FESINCE BET ERHS E 600 ccot g
I 20tE}7) (DWP-1800P)0l] 247} 3083} 100°CE
#BSlol LB ®We WES US miEwmAA 7.2
g EmE SAch ZE HEOE A 100 gt
2 600 cc 11811 B 100 gt B 600 ccolA] B
REEY Bkme 27 /i 12 ¢ AR 6.15 g2
AU BE BEEWS -70°Col REsle] ®ikol &
FAsITt.

Prescription of Jipaesan

BEL £ BB HE(@
= Y Angelica Dahurica 50.0
A & Fritillariae Verticillata 50.0

Total amount 100.0

2) HIE KB mHy Rororst

BIE KK BHEIA Beak &9 Jgkol w
2}A] imperatorin, isoimperatorin, bergapten, 12}1L
oxypeucedanin S 5EESIHCE

3) AR KIS FHY BRSSO
B KK mEmolA Li 299 Akl wiii

verticinone, ebeidine, ebeiedinone, isoverticine,

verticine, “LZ} 1L hupehenine S 2SI
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4) SHEEIMR B

HL-60 #ffi= BEME HiTolA BASIH, Pae
a*90] ko] WIEI] RPMI 1640 (Sigma) HEEAWK
oAl #EE&SI] EERol. FERBIATE

5) BERAIE

CD11b-FITC, CD14-PE W WM H4rE S
HES BD S BEE FRISINI, PARP fifte
Santa Cruz BURS HFESIATE DAPL ¥ C}E HIE
H #%2 25 Sigma it HHS @ASKICH

2. BB

1) FRRIEFEE BB

Trypan blue #ET} hemocytometerE {FHGINS
o HEBEEMEIE o183l 2 M9 Molie M
BE FBGEIRTL

2) MfIESE BT

AREEe MTT JE%RES ARSIt A=Zmg
TH96 well plate)oll BRIMIEE 200 o1 Stkdld
3 AlZlold) A ERE QtollA EMHAIT Fd, o
o ERERG @d 5 mgmld MITE 100 4
ImlE Z1ZY FGHACE 4417} Zof) AoIE M
ol 93 ARE %6 formazan®] RHES 100419
10% SDS7} E&Hg 0.01 N HCl 880F 2417t
AR HKESH the ELISA S¥EE 565
nmiERoA RAEES BIESICL

3) Wright-Giemsa 2! DAPI $ifayk

MRz RES BERZEEE(ER) Y Rl
Wright-Giemsa kit2} DAPI (Sigma)E FFsIHch
WA, fEE slideol] cytospinE FFSIH K&AIT]

A A} BRELE S8 BES the 24} Giemsa

HRERAEOT 32 #E RESIMT) mixuioz
587 3% REHOCE MBES RM@s5kl, PBSE 3

3 HEslel K BHEEsiolA BRESIFTE DAPI
L2 1X BEEHCE SN EHES e 24
DAPl BXREBREOE %S SEIF RESIL PBS
2 3 HEESlo] BEEIA BXRERESINA BES)
&} ¢ slidedll thsl] A BES BiEslo) HEE
ol o)A KEREHl HRsIRC

4) DNA 738 WS

Promega 7it9] Wizard Genomic DNA isolation
kit™ME FIFSle] ZE DNAZE #OZHE Sl
c} 3EtE DNA 5 ugE 1.5% agarose geloA] A
ZI9&E(50 V, 2he ERES o
bromideE2 @& UV & TFoliA] DNASY 49ES
BFzsll gEAEINC.

ethidium

5) mAME S

HL-60 #BfZE 24-well culture plateol] well & 1 x
10°0) ST E HERFES Hol, oA |EQ B
BE d1 BIVSH R SO iRl 2T 4
Mg 500 gollA ELBESIH KESH 2ol 0.5%
BSAS} 0.1% sodium azideZ2 Z§3 PBSE 2 #
B3t TS, 200 #19) PBSoll 1 x 10°0) S ¥
FITC7} £&8% CDI1lb W PEV} &4&% CDI4 #ifa
E BRBEI 25 pgmio) HTE @2 F W B
Bidl RABE 4°Colld] 3027 KMEAIAT). KEol B
v F RESHK %2 e BRE3] Askd 0.5%
BSAS} 0.1% sodium azideE EFSF PBSE 29 ¥
#ot Floll FACS vantage (Becton Dickinson, 0)=)
< RS filRmo BER 249 s fx
Skt SH e, MIIEE e sl REUY BW
o Wiy FEEY HEE 500 goli ElyEsd
PBSZ 2H BEMSIRICE 5 x 10°9) #HAEOl trypsin,
trypsin inhibitorS} PIZ 212} 200 pl B8 5, &
#EolA 10 27 KHEAZ] TS FACS vantageE
FASKA cell cycle®] Zt phase o] Y= #HE HS
BIE SIS
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6) Western blotting

HL-60 #fiffiol EHESH HAMES HES 7, MAHE
ZOoM & HBSSZE 23] HEMSINTE ol MEE
RIPA &% (50 mM HEPES pH 7.4, 150 mM NaCl,
1% deoxy-cholate, 1 mM EDTA, 1 mM PMSF, 14
g/ml aprotinin)2 B H S04 BFESINCE B M
B 2 x ABEEBET 4£o] 95°ColA 387 &
¢l %, 10% SDS-PAGEE MfTSI®iCt @BRKE0]
Tt gel9] EEES nitrocellulose membraneC & %
ATl &, 10% skim milkE Z{EoA] 24]7} EQ)
blockingdIRIT}. Anti-PARP 82 Z{Ho)A] 24)7)
A1 Fol, IeG
horse-radish peroxydase 2X} #if8Z {BoA]l 1A)7}
RIEAZITE BREISE ECL kit (Amersham, @)
£ FFSkd PARP i 2EE BESIHC)

anti-rabbit conjugated

7) NBT BlEH:

Baust Sl SJ3iM Ml ee HL-60 S
96-well platec] 100 nMX £HEESl 3 AlZkolAl M@
fBERE QoA REMAIZ Foll, 200 nM PMA
10 1 9 NBT 1041 (50 mg/mhE EESK #ik
R 1M KBS TS 100419) 10% SDSEZ
%6 formazanE BMEAIZ ELISA Hi83E Bt
EE HEsl SaRES BHsdch

n.'gRg&R

1. ER#&(Jipeasan) kKi&tE 4ol
3 MRBRIBTE IESCR

SEBIRS ROCE SER7H KERCE m
fash= RRLE, o] RERRIE BIVRMRS M
e MEKIZIE Aol 71 ROl Wk, &
e WA ERE KBt mbyo] StEms M

818

o =

Q] HL-60 #Af1S] Mgl oudl EEe F=A
WESIACE ERE KB mHye BE KENS
Z HL-60 {fifES) MHIEES MAIAIZCH (Fig.1).

18

16

[y —
S H

=

Cell number (x 105)
o

Qo

Time (h)
Figure 1. Effect of water extracts of Jipaesan on the

growth of HL-60 cells. Cells (5 x 10%

were cultured for indicated times without

(—l) or with 10xg/mi(—@—), 504

gmi(—}—), and 100xg/m(—O—) of

water extracts of Jipaesan.

2. IERE Kt mbwmol 2gt Mk
Gt o MlEHIE FHERR
ERE KBl mbmo) 28 HL-60 M) 8%
MERRE BRSIUA ERE KB mHyo) &
HY HL-60 9] %S Wright-Giemsa $ufBkO8
Wit ZA# KBE mEwS HL-60 M
M (‘D2 BAD ¥ BEMTE (‘A2 ZANE
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ABSIR ol ERES fEfo M HiE

FEOIACE (Fig2). olBict &R ERE KBt
HtH¥I0] HL-60 MRS Mt X MEMTEE &
ol mMmRMRS WREMHHRE Hole ROE
FlErEct.

Untreated

Figure 2. Effect of water extracts of Jipaesan on the
“morphology of HL-60 cells. Cells (5 x
10" were cultured for 48 h ‘with or
without 100 g/ml of water extracts of
Jipaesan. "D" and "A" in the figure
represent differentiating and apoptotic cells,

respectively.

3. HE ¥ HE KKt sdspol 2st
Miesoit 2 MMHYE FEBR

ERBS B (ngelica Dahurica)y & Bf}
(Fritillariae Verticillata)2. #&REEO] ATl WEbA,
BRY BRSO At R @RNETE FEHR
£ JAESIA Table 10 HC} Table 19 W/ERLR
o 98l ER#S ML HFEARE RRY X
B mitgol A9t Aolw, MMM FEBRS
ALY KEtE mbiol %t 22T AR

Table 1. Effects of water extracts of Fritillariae
Veriticillata and Angelica Dahurica on the
morphology of HL-60 cells”.

Y Cells (5 x 10*) were cultured for 48 h with

medium alone or water extracts of Jipaesan,

Fritillariae Veriticillata, or Angelica Dahurica.

Treatment Differentiating  Apoptotic cells

cells (%) (%)

Medium (1 (3
(i06arm) S2E3 | BES
Friti//(a.lr(/')aoeug/erréll‘c):///ata 48 + 3 5+ 1
preslea s | g1 | s

4. BIEE K& HHHOIM  BIHE

BEHR R 5

BIE KEt: Hibyol MIEETE SEERE A
= WHEE S#SIALA SRtk BIiE (dngelica
Dahurica) ol %89] furanocoumarin FEHEFA7} &
A0l AE AR LEid UK. | KBt
Hi#poll A imperatorin, isoimperatorin, bergapten, “1¢)
I oxypeucedanin FO| SEEACE OlF FHollAd
imperatorin (Fig.3) & HL-60 #ftiol thdled #mBEsE
7t FBHE7F AVCE T, T ggol ohsiA
= ML W MRERETE ko] gt
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Figure 3. Chemical structure of imperatorin isolated
from the

Dahurica.

water extracts of Angelica

5. Imperatorin 2| #leH3E FEBR

Figure 4= HIE KB WA MEsHH 5
Bt imperatorin® MKUETELIH WRE RWES A
OF ICs ato] 10 £ 04 yME #HPA=IRCE o] &
EollA] imperatorin 2 HL-60 #iES] genomic DNA
HES FESIAUTE (Fig.5). LS}, imperatorin O] &
E¥ HL-60 filES %2 o8] ZZ2E ML=
= AIEMOl T BRE EAct (Fig.t). #
Mnsste] BEE R/ASILA KAMEIrEsE FA
ol 43EiE DNA BE EEBIATH (Fig.7). -

Imperatorin 10 g MollA] MRS 57.3% BE
SUC). ESL, imperatorin 2 MHIETEE FEHSh=
caspase-3 BERIEH S 1@MAIZATL (Fig.8), DNA i
HEMR(PARPE  §EAIHEN  (Fig9). 3
imperatorin 2 HL-60 #if1S caspase-3 BEREEN
OF MMEIEE FBAIATH

&3
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E 60 -g 60
- >
= 40 = 40
o (5]
© o2 © 20
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Imperatorin (M)
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Figure 4. Effects of imperatorin on the viability of
HL-60 cells. A) HL-60 cells were treated with
indicated concentrations of imperatorin for 48
h. B) HL-60 cells were incubated with 10 u
M of imperatorin for indicated periods. Cell
viability was determined by  3-(4,5-
Dimethylthiozol-2-yl)- 2,5-diphenyltetrazolium
assay as described. The percentage of cell
viability was calculated as a ratio of
absorbance (490 nm) of treated cells and
control cells (treated with 0.1%
dimethylsulfoxide; vehicle). Data represent
means t SE of three determinations.

Imperatorin(uM)

0 5

10

Figur 5.

DNA fragments were.
separated by
electrophoresis in 1.8%
agarose gel. Cells were
treated with indicated
concentrations of

imperatorin for 48 h.
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Figure 7.
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Imperatorin 10uM

<

57.3%

Determination of hypodiploid cells by flow
cytometry. HL-60 cells were cultured with
indicated concentrations of imperatorin for
48 h. The method of flow cytometry used
is described in Materials and Methods. Bar
represents % of hypodiploid cells. Similar
results were obtained in three separated
experiments.

(A) (B)

Figure 6. Cells were incubated without or with 10

800
#M of imperatorin for 48 h. Asterisks > ’qé:
represent fragmented nuclei. = 'g_ 600
Q
bt %o 400
. 2 . —
Imperatorin OuM 2 E
= 2 g 200
= G,/G "8
30%4 10 0
a 1 —
2
0 G,/M
‘ Figure 8.

< 4
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Relative DNA content

Imperatorin SpM
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—

24.2%

Counts
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Caspase-3 activation in imperatorin-treated

HL-60 cells. A) Concentration-dependent
activation of caspase-3 by imperatorin in
HL-60 cells. Cells were incubated with
indicated concentrations of imperatorin for
48 h. B) Time-dependent activation of
caspase-3 by imperatorin in HL-60 cells.
Cells were treated with 10 uM of
imperatorin for indicated periods. The
caspase-3 activity was determined as

described in Materials and methods.



1 * Poly(ADP-ribose)) polymerase

 Qleaved product

Figure 9. Poly(ADP-ribose)

during

polymerase  cleavage
imperatorin-induced apoptosis of
HL-60 cells. Cells were incubated with 10
£M of imperatorin for indicated periods,
the of  poly(ADP-

ribose)polymerase was detected by Western

and cleavage
blotting with an anti-poly(ADP-ribose)
polymerase antibody. Similar results were
obtained in three separate experiments. C;

imperatorin-untreated control,

6. R Kt HHHOM Mgk
FHBR ook
B} KBt mbmols Ml FRHERT U
wBEg 28I IRct. BR (Fritllariae
Verticillata) ol %89 isosteroidal alkaloid ZEEIEY
7 &EEH0 Y ASE wEd Y. AR KB
oAl verticinone,
isoverticine, verticine, hupehenine £0] 2EEEIACE
oS Zo)A] verticinone (Fig.10) & HL-60 #HAIO)
sk ML E FESIXCT

L

L

ebeidine, ebeiedinone,

g

(o]

Figure 10. Chemical structure of verticinone isolated
from the water extracts of Fritillariae

Verticillata.

7. Verticinone 9| #iles{t FEHRE

NBT Bl As0A] verticinone 2| #HlEsML 2
BEE WHESIXTE Verticinone 2 BE L RERM
HBENCE HL-60 fMRE M AIZCt (Fig.11).
Verticinone off 2JaiA] #iILE HL-60 M| #%
9] FRB:- granulocyte 9] %9 FRES ELiSiHTt
(Fig.12). —SE HL-60 Ml Mot RER
ol 984l monocyte = granulocyte Z MMM
gitt. CD11b & granulocyte 2} monocyte ollA] 3
E|m, CD14 = monocyte oA EEPC). Figure 13
& verticinone 0] HL-60 fiIE granulocyte & #EAE
SMLE FEALES HO KRE, 2 CDIIbYE #
Y MmY SEdn). MRS BREFE AR
Kt midyol oSt flak BRI FE

verticinone o] 93t AAE & & JUUCH

o

L
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(&) Figure 12. Morphological change of HL-60 cells
12 treated with verticinone. HL-60 cells were
10 - cultured with medium (0 M) or 10uM
g
S o8 E of verticinone for 48 h, and nuclei were
&= =
T os E stained with Wright-Giemsa solution. The
<
5 04 5 asterisks inside the figure represent a
0.2
granulocytic nucleus.
WOT T 2 4 m 0 1 5 -10 20
Time (h) Verticinone (uM)
Verticinone 0 pM Verticinone 10 puM
Figure 11. Effect of verticinone on the differentiation A e e
of HL-60 cells. NBT reduction by the " 5
HL-60 cells cultured for indicated times al - .
Al 3 L}
with 10 uM of verticinone was assayed as =
described in the text. Values are the mean 8 : @ : @
- o [56% 4%
+ SE of five different experiments. 3 1o’ [ty 100 [ i 107 . 10 10t
>
Verticinone 0 uM CDIIb-FITC

Figure 13. Expression of CD11b in HL-60 celis by
verticinone. HL-60 cells were cultured for
48 h with medium (0 M) or 10uM of
verticinone. CDI11b expression in the
cells was measured with a flow
cytometer as described in the text. The
percentages inside the figure represent
CDl1l1b-negative or CD11b-positive cells;
44% of HL-60 cells were differentiated

by verticinone.

8. Imperatorin # verticinone Zit

o HEER mE
ER%ES A Y RRE BRY #EmE 5 Y
ool G4 BN BR BREHQ verticinone
3} imperatorin 7+ fBEfEAO] UES FTREKEO] ATk
olziet HEREMEES &SI, Table 20 WAHARLRE
BT Verticinone X! imperatorin S BRI
BRECH HEREYS 22 st %R/ 58
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S SEMEIRACY. 01218 MY LRBRE 6H
HOE RPEY + U= BEot BEUE WAV BEH
ot

Table 2. Effects

Fritillariae

of bioactive components of

Veriticillata and  Angelica
Dahurica on the differentiation and apoptosis

of HL-60 cells”.

Differentiation index Apoptosis index

Treatment CD11b-possitive  Hypodiploid cells
cells (%) (%)
Medium 1 (2
Imperatorin +
(5uM) (2 43
Verticinone + +
5aM) 21 %2 4 1
Imperatorin (5uM)
+ 63 £ 2 28 + 4
Verticinone (5uM)

P Cells (1 x 106) were cultured for 48 h with

medium  alone, imperatorin, verticinone, or

imperatorin plus verticinone,

V. % %

TEHS B ARVt #8508 BRI U
Th EEE MR MAko] o) ME, BE o)
ERE 4 A0 2 BT Q8 R ¥ HE
;O #mEEC] FAEDL UCL 2 I mEEGR
o megol ol BE, W, WE So) EAEY &
ou 2 mol HmES BWOT Wol ERY
o7 ol™Al SNBOE QIS HEfol @AES &
S ol F|rEES BWOE EADE 2Rt
RED A0 G R &89 —I0 Wek
e e TE Al BREE AS HEEm
B 5 HOSRRE LU 5 ol FaEnn
ol ZV) TIE HED FWHES ML U= B

WES BESI A2 RIS \mESHL =9
WS BAITIEEN WES MRS dojuich=
BRIA HSMRAM HE3 Aol BEF %
FRERS UEd 4 e 587 oyl zae
D}.m)

HEEEIM B AR 84 REY &5
EE 178828 0|5 10#0] gHEY EAEL Uk
HEY BQ 227 B o) #E RESE x8
Baeo) O3 Uit AECE B 4 ok Iz
HRHEIAE “OUSEE SREEZS, s
HEE, TAEES WP S slon kS #e
Aol it 22 Aol YA ol BANY BHs}
I REs] —@EICE 2D £ Kook BMO, m
Hol LIem e i RolBHL U o=
U} cancer@lT HHEIO] 2L RSl Aok

T3 EENEOIA UBR% AREARE BOE
%, SMERR, NEEE, LOAR"C)E 510 A%
o] QA=W #Mo] FriL Ao ol Ao
Z ABEEUS wEsks Aolct?

&Y EsRol el |ER vl glo
U Gt BRE 2% HSERC AE AoE o
A Ut ROl B —Ed mhzol Tist B
20] Wrle ACE HEHEY “WRZE NRH
ZigiPolE) 1) BT %S 22 ReE B
ol B £2 2, 7lks, @78, A=do| Eo) 4
) BEE HEMGE BEKESR S0 ZEdch
WA K BigolAlE EEEO] HIESE AS A
OF ¥zt k3 YIH gmRel sl =X
F9| A7} FElo] UEhdThs Hol BRI 8
#ol BMmRMAol DIXE S MEEsIHC).

BIRS EMER7 EEt HES RS KBS
Z EE MRS £FEQ) Lie B#@M(multipotential
stem cell)7} oW RE0 QJaiA Mt X Buol of
FOINA) GIL ASHOT WHEES WIEsHE KBS
Z MRS Ml B MR A1 Hike] w
2} 37 Bi: AIAT Y3t SIRCE 2%
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o} BIRS] EBRS HRol wil tiEXY Aol
o5l &ol RPAUL, [EAE, I, B, Bk, &
=, BIH ER ol fFikel UEhlo] ®E&EBo]A
T A%, 2%, IE BR BR K %9 Ko
SPGB FRERol BEESI o
£ TE BT BESE I BGHY KR
& ShIZE BER 121 BRERMR BRE U B
7 245 8Q3sll Bl BRECE (LR
B, BRI, BAtERG, BEFRRE 2811 4
Moyt 2 MMESE S BRE S0 BRIMCY
a2t anRe ot X MRS RBEes B
Holl gt AC|EE, Mot X MG HE B
ko] 7Ha HAEMQ! BRkoITi B 4 Urt

SEEAMKRS RoE HER7T 2SR 8
Mok EROE, o] WIERRIE BILRMRSY &
S MEIRZIE Aol A BRRYoITt. wiEhi, &
#= WA ERH kst midiyol S¥ENR Bk
Q] HL-60 O] MAgiayEc] olwsl EEe F=X
WES vl EREH KB BHYE BE KNSR
HL-60 #Bf0] IS MAAIHCHFig1). olzish
HL-60 fHiES) @FEiMAI7E oJ@A dojui=x] o}
HIA} ERH KEE mtyol Azle HL-60 MR
9] %S Wright-Giemsa REH%O T ZAIBIEY R
B KB mbye HL-60 fke] @b (‘D2
HAD H OMAESE (AR BEADE fTiidtt
(Fig.2). WA IER& KISt #ihyS HL-60 fiE
o ffEst W MEEFEE STl amRMaREe)
WREHHIBRE Holv ALE HEECh

EA&S B (Angelica Dahurica) &+ Bf}
(Fritillariae Verticillata) 2. ¥EEEI] QArt. wEla,
#HES HERSS MM B KT HERR
£ FAESIN Table 1o HAUTt Table 19] HEKER
ol 25k ER#S Mot HFEHRE ARY K
B mbiol st Rolm, MAINTE BEBRe
AIES) A mdgol st HeE ABFEIRC

B3It (dngelica Dahurica) olE T}

furanocoumarin FEFE7} &HFO A= AR ¢
HA Aom AR KB mHPolAl  imperatorin,
isoimperatorin, bergapten, I2)iL oxypeucedanin &
0] HEEFIUTE. O]E FollA] imperatorin (Fig.3)0|
HL-60 #HfEol thalol REMERESE HBHR7T AU
U tig 230l tisliAMe fifaat B KT 5
o] RUATE. X RRoll 25K, imperatorin 2 HURIE,
EERNs 2 FRE Eo] As ASE ¢BiA
ALY, MHIRTE HREBFRE B b} gick

Figure 4= BHIE K&t #HwolAl #EsH 2
Bt= imperatorin®] MERIETEMMAIRRE TAKSE A2
Z 1Cs B0l 10 + 0.4 M 2T 0] BE
o|A] imperatorin 2 HL-60 #AKIS] genomic DNA
DS FHHEEINC (Fig.5). ©E6), imperatorin 0] &
2i¥ HL-60 #f9] #2 o] £U42Z FIRLE
UE BB MEETE BRE HAT} (Figs).
farsEel BES BESIA RAEHEIHEES M
sld £EY DNA EBE ZEBSIYT (Fig).
Imperatorin 10 x Mol|A] #MEAETEE 57.3% BAE
T} Hgh imperatorin 2 HMMMEE  FiEdle
caspase-3 BFFRIGHES MAIZ L (Fig.8), DNA 184
HEEFER(PARP)E tIHTAIZAC (Fig9).

%, imperatorin 2 HL-60 fAMIE caspase-3 BEFE
EFNCE MIETEE FLRIFECE Dk BRE
BE AE KB sl o9 @R SRHR
7} imperatorin o} gt AYES & 4 JUTH

B8R} (Fritillariae  Verticillata) ole UTHY
isosteroidal alkaloid FEEHR7} &FE N U AR
eI ACH, BRE KBt Mol verticinone,
ebeidine, ebeiedinone,
hupehenine E0] HBEZIUTH

O]E& ZHollA] verticinone (Fig.10)0} HL-60 #HAHol
sl ML E FHEEEIH L Verticinoneoll 9J9)
MR B2 AS7HA #EE vl gich NBT
Bigkol oAl verticinoneo] #HMESMY. BEE &
3 B Verticinone 2 EBE W RERR KEN

isoverticine, verticine,
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2% HL-60 #HE MEMCAIZCH  (Fig.1).
Verticinone off Q3141 MHEsMLE HL-60 MM &%
9 FfE= granulocyte 9] %9 FRES} HESIHTH
(Fig.12). (U5 O 8 HL-60 M= Mt s
o 9alA monocyte = granulocyte 2 ML
BICk CD11b &= granulocyte @} monocyte ollA] HH
5, CD14 & monocyte ollA] EBEC). Figure 13
2 verticinone 0] HL-60 #ifIE granulocyte &
ML FEALES Hel BRE, 24 CDlibgh 3
HE MEet SgEdct PEg RREPH AR
Kt miHgel  Qdt dRsak #mERY FE
verticinoneoll 9Jgt A& & 4 UUct

ERRS At ¥ ARE BRE 2= T 4
ool B&Y AR B BRI verticinone
3} imperatorin 7} FHEERMO] AE AlEEHEC] JSE
Z ol TRk S Sl Table 2 of HERKR
£ B} Verticinone 2 imperatorin & BIEKEHE
T ATt HAEENES A2 Nt ZRNY B
oM MBIt ol BRE AHESRFE 3
T 7IA o) EFE wl S o) tlE #yo
FERES WERle RemA HERRT ASS
TMESHE A0, o2t ML LRBRE 4
BROE RE 4 Ae Hu} BEUE BRI B
et

V. % @&

EET- ERHC| 2 BMR HL-60 fEiEolA B
AE EEd sl #ESH tiel 22 gRE
HUck.

) ER#&S HL-60 MME MMt ¥ MHESTE
FEAA MR MRS WES FZSHH iHIAl
k.

2) ER#E BRohe REE HL-60 fES fiEs

8719

ftg FH3AATE
3) ER#ES 8BRSl AES HL-60 MAS] M
LE FESITH

4) BBlA 9DBER verticinone 2 fMAESME HE7}
ARACH.

5) EiitoliAl 43EEE imperatorin 2 MAIRSE BT}
AR

6) Verticinone "3} imperatorin £ HL-60 A Zol] #&
JRHESIHEIA verticinone off 3 MMM R
7} HESIA smm=ERch
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