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The composition of Hwoangbaec-tang has been traditionally used in Korea to treat cancer. Hwoangbaec-tang |
is the water extracts prepared from Angelica dahurica, Fritillariae verticillata, Ailanthus altissima, Viscum coloratun,
Scutellaria Radix, Ginseng Radix, Astragalus membranaceus, and Glycyrrhizae Radix. Hwoangbaec-tang Il also is the
water extracts prepared from Ginseng Radix, Astragalus membranaceus, and Glycyrrhizae Radix. The anti-leukemic
effects of human promyelocytic leukaemia (HL-60 cells) by Hwoangbaec-tang | or Il was accessed by propidium iodide
staining flow cytometric analysis, and apoptosis-inducing activity was further confirmed by a nuclear morphological
change, a ladder pattern of DNA fragmentation, and an activation of caspase-3 and 9. Hwoangbaec-tang | was found
to induce the apoptosis of HL-60 cells via caspase-3 and 9 pathway. In the other side, Hwoangbaec-tang Il was found
to inhibit the growth of HL-60 cells by inducing these cells to differentiate toward granulocytes. These resuits indicate
that the different anti-leukemic effects of Hwoangbaec-tang in HL-60 cells can be induce the apoptosis or
differnetiation of HL-60 cells in Hwoangbaec-tang composition dependent manner.
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URE - WEE - A0 OlFH - N ol ME - RYT - BTV Qg R8T

S Zalel MEFOT HENA0] Wy} vlEA] B} snjAoR Sigma Chemical(St. Louis, MO, USA)I4 Tlsigict
DESE 2= Qlojort GH, 41, DNAZ B SV S 2l (agarose Anti-caspase-32} 9, Anti-pro-caspase-3, Anti-actin 52 R &
gel) F71H B A3l wi=A] SHFolorat Sk 31K apoptosis D(Minneapolis, US.A))AlollA] TISIATE. 71 & AR AJok
E goisiy) 8t MZE YHES apoptosis@ ZAE 43515} Bl EF0F Merck(Darmstadt, Germany)ollA1 75191t
H ANE 71X slo] washn U,
ZOEZS MAGHE E O WHE St BeEs A 2 HENY
28 dHAAH B AEE 27 o] AL At QA Fef wEy MaxFQel HL-60S American Type
&, QM| EE apoptosis I Q. EW MASIE A2 WER AE Culture Collection(ATCC; Rockville. MD. US.A)ollA4] FI3I%d
H2olo] g8g £ 4 gl Aol Q3 MEo 23E R 1, 10% FBS7t H7kg RPM 116400141 95% 2712} 5% o415t
4 Qe Gt g17) wiRol e X Fohe EHHQ dido] & EbA(CO)7t 2B H T 57171 SES th7lolAM 37CTE FAIBIR
&= givh. whiEdA] olgiet MBS cell differentiation) WS 7 ol AZE Aa HF3E fAsY] f6iA 239 mict E53519
Tk 29 WE2 UE XFshe sl 593 AR ¢ HIQFSIITE. MlE4= hemacytometerg 0|86 & HAlof 9
BRI A A SHEIAL, MES) MEHES trypan blueE 0|85 54
ol HEERRE 2ol BEZES HEHMEIE FHER SIACH
Z APAIcHs ARyt 2120 Bo] RIE T Job™. S6)
X|(Angelica  dahurica), 3| Y.(Fritillariae verticillata), X<} 3. BIOHA|
(Ailanthus altissima), 237188 (Viscum coloratun), 2V (Scutellaria 2 dFolA] A9 e [ 3} 19 4 okAlet T g2
Radix), Q14HGinseng Radix), E71(Astragalus membranaceus), ZHA Table 13} 21, Al AR o/ LA srekdaigaold 7
(Glycyrrhizae Radix) € o2 714 /Y ¢g A6k 1) sixom, gefshy W S 08 SEo6I ARESIitt SHE
#3) ALRR AEEsoltt™. BAlge] Qi Ayl okEg W 2o Aty stol st wAsh REAol Bt Fol lrh
AEA e olEQl BEEME wiil EASIEEN Hrt & 7)o £E3) ARE e ZUth & AEY iy 13 0
ARAZA] ﬁﬂr d3g 4= ULE Sl Aol Sl Y Bo) 9 oklE 7z 400g A BF4 (1 Lol B 2417 B¢t 712
& o9 g BHoA SuEEgHE JF Falirh - 71 253 o2 AREk AAUE 4 AR 7
Z| 2ol ?ﬂ AFSe wig M EF (HL-60)E o= WA REE 80gi} 84gS AU L FEES WS ILo] HESHA
o] shisly Fajo] it ZHE Bas ut Yok 01315_‘ shg g3 JEodl ARESIlTt
OFZOl GUE HIEIOE MEZEE Fie(Hwoangbaec-tang)g
I IE FEsld Aeg 7S # ol £Alsl 0159 QH 4. MTIT EH
ol thel BES E6k MR EER ZTE Ul | HL-60 X0 WEES YURMEY nEFEL0F Bl
1k Hiolth 4ol 93] ARFEY formazan AMAEE Hh= MITERIZ v}
BOZ SXFCEL Qo ASHEE i MEZES RPMI
Table 1. Prescription of Hwoangbaectang | and II 1640 HiRONA] 1x10%ells/mlo] WEF SHEMSINE I, og] 71X
Compositional amount(g) iCE SHNELG XEBIACE 4A17HEQH Migket F 1 mg/mid)]
Mok Crude drug name s
Hwoangbaec-tang | Hwoangbaec-tang Il T2 S YA MITEHE 7181 THA] 2417 =0t
ELDY Angelica gahurica 50 - BH%‘-‘*} 3C}. MTT-formazan 44 E2 5YUS 89 &) &=
e Fritilariae verticiliata 50 - on(so% n,n-dlmethylforrnamldeo EBI5H= 20% SDS 208,
N Adanthus altissima 50 - pH47))S H7igtoZH Sl 181 ALaA] 20-244|7HE
AT Viscum coloratun 50 - O} BIOFSIAC). Formazan®l QFS 570 nmo] E4EE Be A
2o Scutellaria Radix 50 - sto A AR
ol Ginseng Radix 50 50
2/ Asragal racix o o0 5. DAP/PIZ o]&¢} ol @48 4l Carboxyl Fluorescein 344
&z Glycyrrhizae Radix 50 50
HL-60 A Z(1x10%ells/ml)= 200 pg/mlo] SHEEIS ¢
Ag 2@ ubd U FOIBIKIRI 10%S) FBS7T £ RPMI 1640041 € o8
&k 6-well dishesol|A] BHABIHTT. 4417 Tofl 1 ml9] MFHES
1. A= WL 32 E01000 rpmO.E Y4 EE] sl MZE FHAIZCE
DMEMil} fetal bovine serum(FBS) Gibco/BRL(Grand NEZ AFRES 4%0 B4 & T2L(100u)E F7iske 1
Island.NY. US.AjollA} @i31%3r). Dimethy sulfoxide(DMSO), Fock AEEY HNEZEFAUGNE SE0)Tol G AR
3-[4,5-dimethylthiazol-2-L]-2,5-dephenyltetrazolium Al AZRICE 1Y MEE PBSE 3 AEML, HEAT
bromide(MTT), trypan blue, DAPI&} propidium iodide(Pl)= =}, DNA-specific fluorochrom DAPI/PISE 187} HHr) B
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E(glycero) 2 tIZE(@FE R EO|L} £EPOIZE AAShE A)
IZAth sio| B FRAP[Z S o] 846l ZAC Egt 2R
SlE ZAE) Qi 4719 2ol HNZE 88 F carboxyl
fluorescein S Sl FELHA|HOE M2 HeNE £Als)
FAct.
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6. SENEEA

or=zo] Az)E & HL-60AH Z(1x10° cells/well)= 214 8H
PBSE MHSH 5 +EHYITE Az 80% Y7 ogie:R
P LFAIZA L, PBSE MIAEE ¥, Img/ml RNaes A 7+ Z
8hgl 0.5% Triton X-100 S 0.25mlE 37T & 3027+ A7 ct.
AR S E 50mg/ml PI 0.25ml& B7F5H oA 3027 8t
APt FEOERE MHEZ 4= FACS Vantage(Becton
Dickinson,San jose,CA,US.A)Z AXI51%4T). 8 CD119) w3
£ 85| Y5l ¢719 2ol okEE Aelsll MZE Y
gt Foll Anti-CD11- FITCE HHTH 0 FACSO.E B3It

7. DNA @3l 24

HL-60 M Z(1x10° cells/ml)E= 6&]7F £0F o] 71X L9
ShEg AIFck MZe 327F 1000 rpm O 14 #e) ShL
PBSE MEHSH H +E5Ich MEILES U204 302 &
& 95850 mM Tris-HCl, pH8.0, 10 mM EDTA, 0.5% SDS,
0.5 mg/ml proteinase k, Sigma Chemical Co., St. louis. MO.
US.A)E Fsla aIHrt 7L & RNaes A(25mg/ml)E F¢]
ShIL 3022} 37CTE AEIet H BE chldg AHAIT] Ak
A gz AF gAg HrKIC J212 1087 4Tl 1300
pmCE YAMED] AZECE 1 £ EHol HeEr WE FEL
& PHE T phenol-chloroform(1:1.v/v)&E £EMOH, 1 T
aqueous phaes7} chloroform/isoamyl alcohol (24:1,v/v)Z H£&
$rt. DNAE 2ul9) isopropanclE FISIT HHAIZATE AALA
HOE U2 DNAFHES 70% olBHEE N L AT &
o 10 mM Tris-HCl(pH8.0)7} 1 mM EDTAE 4% TE &=
HOF Ea)4)7ick DNA (10 pg)S 1.5%9) K 2 (5v/cm)ollA]
FH7IEE A7l & olE]E BE0R] E(ethidium bromide) 2 44
¢ o] Xeld olfolA BEML) apoptosiss thzk Chul
180-200 4714 (base pairs, multiples) & H& SCUFEY L
U DNA ZH3iE Solgth £F DNAE 1 kbp DNAE AlE
Bl%irt

=

8. Western blot

glgo] Az]E HL-60 MZE 83816 tig vhld g Ed
EXE ghol ulzt ZEFSHL 50 ugE 10% SDS-PAGEo] 28
(loading)ld  2EI¢F ©}2  transfer solution(20% methanol,
25mM Tris, 192mM glycine, pH 83)Z ©|&38k nitrocellulose
membraneo]] 2L]E TG KA} AlZC) b] BolgksE AlA
3171 AahAl 5% IR skim mitk7} §5%F T-TBSE 4TollAl 2
Al oldt 28] E5WA gAISIINE 11 & T-TBSE 33] AIH

s
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gy MZF HL-600i4] Sgy g3

GFil  anti-caspase-3, anti-caspase-9, anti-pro-caspase-3, &
anti-actin antibody (1: L000)E FIslod 3 AJIZHSQ 4A200l4]
HiZAIZl & EE56] A& 31 horse radish peroxidaser} 2AIE
anti-goat IgG(1 : 10002 FIELL 1 A17+ SO A2oA] HFGA]
7t Membrane2 T-TBSZ ZE6] AlH6HTL S44Q ECLYY
2F uhHA|Izict
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e
o

Z} T 14 Ad FHct 2l B
+FFEHAE ZEAC) EA B4 Student's ttestE O|8H

&k H <]
ok FAYY sHA= p 4ol <0.055 7IEIE FAUrt
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HE T Y. B a7 S Gt 45
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(Angelica  dahurica), SN 5.(Fritillariae  wverticillata), R TEBI]
(Ailanthus altissima), 237148(Viscum coloratun), B-=(Scutellaria
Radix), Q14X(Ginseng Radix), £71(Astragalus membranaceus), 7%
(Glycyrrhizae Radix) & 871X SIo¥HS 0|25l PHEIN L, &
BHE} TIi= QO14K(Ginseng Radix), &71(Astragalus membranaceus), 2%
Z(Glycyrrhizae Radix) & 37}A IO 2 FH35I 28 Ui

ZZ ook g ol8e et Aol talA B2 d77t
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H FIE RARINCE &, @48 1= M2 JAHapoptpsis)
o ZFg BE Adoll, IHEI=  AEEHcel
differdntiationjoll £-& 5t& NYOIDE FIHA] Mg A&
ol wigt giedy FE S o JHA AIAKEE RIEE <+ A
© B 1Esld AYE 7S Zojnh Ty 13 1Y o=
S o] 7HA] BE(50-500 pg/ml)Z HL-600] XZ)EL1L apotosis
HE & DAPI/PI @48, propidium iodide(Pl) 48, DNA
fragmentation & caspase W S& ZAKBIN DL, A ER2SHcell
differentiation)= CD 119] W31} M 9] HENE & gnj4do
2 RARGIH orEel gHE HESIT

SHAE} [ 3} [I7} HL-60 A Eoll Z4& LIE}
71 YlaiAl MTT B4 g siet 1 23 sulEAR 2
L7t 28 Mxsyo] X6 EUi0le HEHAEE
AMEATIEH 40 EAE 2ol ghH, SiE IF ABE B
E 5RollA fa8 Mixs4ol YERIA] GUTHFig. 1). 112
Z Sl [ 2 apoptosis Z1g 71H0] thalA] £AISISIAL, 2
g o= Mz ol d761ct
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regiong A= WS4 (endogenuous) DNAo] @ldf DNA
FA I {% AT AL 01218 apoptosis] é‘iél—@}’-d
& TEs] falA] 50-500 pg/mio] SREr [ Z XZI5ka] 244]
7} ol DNAQ] Zﬂ-'ﬁ;i}—f HASE 21 Fig. 242 BollA] LIERA
Higl 2ol sk7t E7H 4+ & DNA Z#slt 7isslE e o

4 URick B3] SR 19) Sol WE HEAEY HEE

I

gol7] YA Mg PIE @A & flow cytometry & 5415}

25_/}343_ HMEZFE7] 2 sub-Gl
peak(apoptotic peak)’} & 7P wielA) sub-G1A]7]19] ¢
ZHSIOEM apoptosisEE A4F 4 Qoh B A+ A Fig.
2Be} 7o) BRHEL [ 9] w7} £riEd w2l apoptotic peak T
&7¥81%r.

%ty & apoptosis7h

H tiwangbaectiang |
t lwangbaectang fl

100
80

60

Viabilit y(%)

40

20

o 50 100 250 S00

Concentration (ug/mlb)
Fig. 1. Dose-dependant cell viability in Hwoangbaec-tang-treated
HL-60 cells. HL-6C cells (1x10%/weli piale) were treated with of withou:
Hwoangoaec-tang ! or I for 24 h at indicated doses. Cell viaoiliy was
measured by MTT assay as described In materials and methods. Uala are means
+ 3D of three independant experiments. *P(C.05 indicates significant differences
from the control
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Fig. 2 Apoptotic effects of Hwoangbaec-tang | on the HL-60 cells.
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Blad, 1x10° cells/miol] 250 pg/mlQ} SF2E M8 & 6417 &
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Ol'

DNA-specific fluorochrom DAPI/PICE HAEGH 5. FHHHT][ 4
& ol&d] RARICE 71 A3 Fig. 33} 2ol AT HAE9!
o) HElg AR, okgo] Azlg dgolMe Aol
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apoptosis& F3o] FESE

Fig. 3. Nuclear staning confirmation on the HL-60 cells treated with
Hwoangbaec-tang | . Cells were treated with or without Hwoangbaec-tang |
or 1l for 0-48 h . Cell fragmented nuclel was measured by fiuorescent microscope
as described In materials and methods. Asterisks represent fragmented nuclei
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Fig. 4. Immunoblot analysis for casapase-3, pro-caspase-3, and
caspase-9 expression on the HL-60 cells treated with
Hwoangbaec-tang | . Cells were treated with or without Hwoangbaec-tang |

1250 wg/mi} for 0-18 h . Caspase-3, pro-caspase-3 or caspase-§ was visualized by
western blot analysis as described in materials and methods.
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Fig. 5. Flow cytometric analysis for CD11 expression on the HL-60
cells treated with Hwoangbaec-tang 1. Cells were treated with or without
Hwoangbaec-tang 11 (250 we/mh) for 0-48 h. CD11 expression was measured by
flow cytometry as descrined in matenals and methods
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3 HL-600]4] Sl §
EE 2okole at e RAOR RARAUCE ESE Az B
SFHEE Yol 7] £181 carboxyl fluoresceing 025l &
SInA R O} Fig. 63 £o] MES ko] Bolye &
a8 4 Ak oltdsh Auke aleder U7t HL-60 &) itcl 7
HERIE 7L & At FEHs SAHE "l FUCh

Fig. 6. Morphological change on the HL-60 cells treated with
Hwoangbaec-tang 1. Celis were treated with or without Hwoangbaec-tang i
(250 wg/mi} for 0-48 h. Morphological change was measured by fluorescent
microscope as described in materials and methods
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