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Study on Anti-Cancer Effects of Backhapgogumtanggami-bang

Byoung-Ju Kim, Gu Moon, Seok-Jae Moen, Jin-Hee Won, Tae-Gyun Kim, Nam-Gyu Bae

Department of Digestive intemal medicine, College of Oreintal Medicine, Wonkwang University

Objectives : The effects of aqueous extract of Backhapgogumtanggami-bang (BGTG, a newly devised herb medicine) on
the induction of apoptotic cell death were investigated in human lymphoid origin leukemia cell lines, HL-60.

Methods : Cells were treated with various concentrations and 400 #g/ml BGTG for 12 hr. Genomic DNA was isolated and
separated on 1.8% agarose gels. Lysates from the cells were used to measure the activity of caspase-2, -3, -8, and -9 protease
by using fluorogenic peptide. Cells were preincubated with SB-203580 for 30 min. Nuclear protein from the cells was
incubated with oliginucleotide probe of AP-1 and NF-kB. Nuclear extracts from the cells were isolated and reacted with
antibodies.

Results : The viability of HL-60 cells were markedly decreased by BGTG extract in a dose- and time-dependent manner.
BGTG extract induced the apoptotic death of HL.-60 cells which was characterized by the DNA fragmentation. The
activations of Caspase-2, 3, and 9 were induced by BGTG. However, selective inhibition of the p38 mitogen-activated protein
kinase pathways by SB-203580 did not affect the extent of BGTG extract-induced cell death. Furthermore, we observed the
transient activations of transcriptional factors such as AP-1 and NF-kB.

Conclusions : These resuits suggest that BGTG extract induced apoptotic death of HL-60 cells and caspase activations as
well as the modulation of transcriptional factors such as AP-1 and NF-kB. (J Korean Oriental Med 2001;22(2):64-74)
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Table 1. Prescription of Backhapgogumtanggami-bang

B9 59 HAREBMRYY $5F Add Ba 47

1. /e

1) kA

BEEGEMERS S AN &L <PEFEmILHET
K>l A BAEBEEEA A4dda AFe
B 3N DIBESE FEE AR AL
22, 8 496 AT At Quteta 4%
B T T AAR] ARG 18 ¥
& T2 7} Zth(Table 1).

2) B A

A FFo] o] & A EudHE FalconA}
(Becton Dickinson, San Jose, CA, USA)ZH& T3}
[3 3-(4,5-dimethylthiazol-2-y1)-2,5-dipheny1te-
trazolium blomide (MTT)$} peroxidase (HRP), 7-
Hydroxy-6- methoxy-2H-1- benzopyran -2-one
(scopoletin), dimethyl sulfoxide (DMSQ) 52 Sigma
A} (St. Louis, USAALZH-E <], A1-&-38}5th. RPMI
medium, fetal bovine serum (FBS), horse serum, &+A3
A 5-& GIBCO BRL (Grand Island, NY, USA) A2
FE skl

off of |

IS, 7 % HBEE M=)
BE Lilium longiflorum THUNB Bulbus Lilii 15
ey Rehmannia glutinosa LiBoscH Radix Rehmanniae Recens 15
St Rehmannia glutinosa LIBOSCH Radix Rehmanniae Preparata 15
FHE Scrophularia buergeriana Radix Scrophulariae 15
IRES Ophiopogon japonicus KER-GAWL. Radix Ophiopogonis 15
HiehE e Hedyotis diffusa WiLLD. Herba Hedyotis Diffusae 15
B Astragalus membranaceus BUNGE. Radix Astragali 15
Ry Paeonia lactiflora PALL. Radix Paeoniae Alba 12
=1 -4 Angelica sinensis DIELS Radix Angelicae Sinens 10
J=R53 Fritillaria cirrhosa D. Don. Bulbus Fritillariae 10
HZFR Sophorae subprostratae CHUN et T. CHEN Radix Sophorae Subprostratae 10
AR Juglaus regia L. Semen Juglandis 10
fRfETE Houttuynia cordata THUNB. Herba Houttuyniae 10
fllyEREE Agrimonia pilosa LEDEB. var. japonica NAKAI Herba Agrimoniae 10
EHE Platycodon grandiflorum A. DC. Radix Platycodi 9
A Scutellaria baikalensis GEORGI Radix Scutellariae 9
HE Glycyrrhiza uralensis FiscH Radix Glycyrrhizae 6
i) 204
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2. i

1) otz o] ZA|

BAEBEGEGIS 43 23S 255 1,500mi9}
g7 3,000ml $4) FexFo] Yo kg, 247 7}
goto] 2 AGAL AR 2 B 5 5,000 rpm
o2 30% ¥944Ee]3ta rotary vacuum evaporatoro]]
Hol At ¥5% & TANZI R 948 Azl
A &5 24519 20, Eppendorf tubeo] 10mg/ml 5
E2 SRl HoM 12104 158 7thsle) 3
T T YHEHSAXN ALE Aol A Eu]ekaol
RPMI®|| 3] M a4 AL-&-3H] e},

2) M E wlj

Abgh Wl i 39) HL-60(Human myelol-
eukemia, American Type Culture Collection (ATCC)el|
A e Cox Al ZW Ao M (37T, 5% CO2) 10
% fetal bovine serum(PAA Laboratories, Austria)o] ¥
shd RPMI 1640(Gibco BRL Co, Gaithersburg, MD,
USA) Al sl o 2 wlj<aoih. oF 4847k 7)1 2
RPMI 1640 v Fol-& wAslo] Fm, log phasec] %)
T AZd BABE4EEIRSS Ae)std M TaA}
43 olel Ang Asleta 4¥g FaPaigcl.

NHE YEE 2H

AEe AEE 23S 24 wells A o o] HL-
60 A XZ 1X10° cells/mlN BE=3lq BA B4
KA AR 3 AzhdE Axyzge Batsiy
th HAZFH o2 10%w/v)7} HE5S Smg/m] %9
MTTE ¥o| 3417 ¥hgAIZi ) dolgle AEE
MTTEZ2H Bzl B84 formazang 3A5la ol
Z 10% SDS9} 0.01N HClo| Eojgl= gof ImlA &
Y3 12417 £33 ¥ 540nm Ao 4] ELISA
reader(THERMO max, USA)E o] §3}o] T35 =
SHAT AT AZE2 A 2T 2 487
FH=9} v wEte NEL (%) EA AT

4)DNA 2484

Genomic DNA purification kit(Promega Co.,
Medison, USA)Z o] &3t z|zAle] 2|Ale) u}a}
FEoATh 1A AFAETT Az Ml A%
(x10°A £)E £33 F 7]l nuclei lysis bufferS
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ket MEE 948l RNaseZ 37°Co)A
A 2jsto] RNARHS: MelA o2 A% o] %
ARG g5 Edow dAS AT
propanol o] 2lgte] DNAS $%A17] 3 Ol
0% AGEE AHAGF T AAdefol A Azstgch
o}7]o] TE & -£A(10mM Tris-HCI pH 8.0, ImM
EDTA pH 8.0)& 7}3}o] DNAE £33t ¥ 260nms}
280nm¢] spectrophotometer(Beckman Co., Du-7
Model, Palo Alto, CA, USA)E o] &, E3 5 & =33}
o] DNAE % &3} t}h. DNA SugS 1.8% agarose gel
o4 2719550 voltage, 30¥)% A4 % %,
ethidium bromide 2 FAela] e HE ofelfof 4
DNA 24 & &3l

5) Caspase?]| cysteine protease 4 = Z3

HL-60 A| £ E(2x10° 4 CAA 158 lysis buffer(1%
Triton X-100, 0.32M sucrose, SmM EDTA, 1mM
PMSF, lug/mi aprotinin, 1 wug/ml leupeptin, 2mM
dithiothreitol(DTT), 10mM Tris/HCI, pH 8.0)2 &3
3to] 14,000pmo g 155 A 8e a9 AR
gste] A2 A& e BCA(Bicinchoninic acid,
Sigma Co, St. Louis, MO, USA) o2 thulal okS
% #3te] assay buffer(100mM Hepes, 10% sucrose,
0.1% Chaps, pH 7.5, ImM PMSF, 1ug/ml aprotinin, 1
ug/ml leupeptin, 2mM DTT)ol| A 1A 3| AdA)7) &,
% 337] A (fluorogenic biosubstrate)2} 37°Co|A] 305
WAl & fluorometer(Molecular Devices Co,
Sunnyvale, CA, USA)Z =35} t}h

6) A2 AP-13 NF-kB9] &4 23 (Electro-
phoretic mobility shift assay: EMSA)

AARIA E4E £37) 98l 94 A7} Heid
HL-60 A| A &FEEL Jeong 50| Whoz &
obATE. M Ee A4FES 481824(0.2mM PMSF,
10 g/ml aprotinin, 20 M pepstatin A, 0.1mM antipa-
pain) 2 2 108 E5oi FFANA HFzew
Nonidet P-40Z 0.1%% 74 Hz2l3k & 2,500rpmol|A]
gl sty S Ak wgith NFABS] S4%
% & NF-kB9] consensus binding site & 7}2
oligonucleotide probe& 10mM Tris-HCI §-9%(pH 8.0,



50 mM NaCl, 10 MgC12, 1 mM DTT 3ol &4 &
% 85CelA 5& annealinggt ¥ 100ng2 Rediprime
kit(Amersham, England)Z ©] &3] “PE& RHA|7
ok wpAbd B9927t A probet 5-10ue)
Sl oA 308 wHEAZl T YA A
4% polyacrylamide gelol] 7| E3F] ) o] gel&
ZZ % autoradiography ' 2 2 X-ray 2 Sof] HA}
sol NFAB 842 2384t AP-19] BHE 23
£ Santa CruzAKSanta Cruz, CA, USA)2 28 743
probeE o] &3t} NF-kBS} frAlgh whwlo g wALA
=99 4 labeling 3 A}-g-815 ).

7) AAQIAE AP-13 NF-4B 792 2-9)(Su-
pershift EMSA)

HL-60 A 2£9] d3ZES AT e gdu
108 o-&olA HF2AAIZ1 F, Nonidet P-40E 0.1%5]
A AT Ty Fola AThiAN-S B okT). AP-
19] e d & #913}7] 9]8fo] Santa cruzAbel| A
T8k anti-c-Jun, anti-JunB, anti-JunD, anti-panJun,
2 antj-panfos A& AL8-319 o™ NF-ABQ] FAI¢H
W2e Zolsly] 93l anti-c-rel, anti-p502} anti-
p65 A S AFE-313 T} Supershift assay S el =
4719 A 1pgd WAL E9 Y47} labeling®
probese} BHEA1717] Aol $2H dAtlldz vg
30% yHg-A171 3 EMSAE A &3l

8) 7122

A3 Bye 431 o) e 5HAA AP Aol
ol&¢] #d(mean)¥ FFH 2l(standard deviation,
SD)E A=dto AFE ETASHT BA A=
paired student s t-test A& E3ld Sl om,
pako] 0.050]3td W F-o) 3t fojs} iy st
9.

SERE

nae

1. BEEESMEH0| HL-60 MEMZER0 o|x|=
sk

BABEGEIRS F28°] HL-60 Al 2] 4&g

of BX]= g Lolir] ¢ale] wjuddo Hrlx]

B 959 HaBEREETY 354 2o ag A A7)

)

Sejol@ A (FBS)?] %¥& 5D} 10%2 23 & &
289 T=E HIIIEA 12412 Azt A
FAEES MIT assay 22 F38A0h Fig. |
A 10% Sefold A 2 M2l g AP AR
sk ggel et A EZAYEE0] 600ug/mIcl| A 2k 80%
& Yo, 5% FeEotd A4S T RPMI 1640
WAN GEEEHNES 2222 29 S 9
= 400ug/mlo A} oF 40%2] JEE&S vEhTt o] g
g Aol 9dle] B AFoMe 5% $EloldA o)
ZHrE RPMI 1640 WAl o)A 400ug/ml o] FAE &S
R & A2l st AsleA el AeS stk
Agarose electrophoresisol] 2|3+ DNAEH #AHE
{27} A8 BEEEEMRS 400us/mi< HL-604)
Eol A2 F AEE 54, DNAE FZ3to 1.8%
agarose gelo] A719%F 39 th. Gel& ethidium
bromide @M% AYNE sfo|A ZAG AW, HE
E&HIRT S A T 6A)7ko] DNA 2884
o] Yehr] Alasl a 12419 A= €A% DNA
24& AFY £ A0 o) de] AHe= HAELE
R0l HL-604 Tol|l A A&&-& A3tA710, B4
EGHIR A A% AEe) £ MEuA 4

e

1 5% serum
100 ] 10% serum
*
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Fig. 1. BGTG increased the cytotoxicity of HL-60 cells.
Results were presented as mean+S.D. of four

independent experiments. * ,P < 0.05 compared with
control.
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(178)  uigste)atsl A #2237 A|2:2(20013 6Y)

of g3l e oAt £ FAEEEHMK
FHell 28 HL-60M X 9] AEuAlL @44 HEEE
AR M) wEe At EHYS & F
i el=

2. AEBE&HMHRA0| caspase family cysteine
protease E4Asto] o|x|:= A&
AEALe] EAAQ d432 DNA Edd /o] #

3.5

[ —- Cont
300 -®-BGTG

25

15[

Cas pase-2 Activity
(Fold induction)
N
o

0.5

1 1 1 L 1 1

Cont 1 3 6 9 12
Time(hr)
Fig. 2. BTGT increased the catalytic activity of caspase-2 of
HL-60 cells in a time-dependent manner. Results

were represented as means+ S.D. of four
independent experiments. * ,P < 0.05 compared with

control.
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Fig. 4. BTGT increased the catalytic activity of caspase-8 of
HL-60 cells in a time-dependent manner. Results
were represented as means= S.D. of four
independent experiments. * ,P < 0.05 compared with
control.
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ZE A7)0l 1 2871 18] 943t caspase
A SR g Ao BATE 22519t} HL-604 £
oA BAREEEHIMKS 400uw/mls Thetet A7 A
8l & caspase-2, -3, -8, B -9 proteases®] TAA A
S 4S9 Fig. 29 A2 AA FAEEEM
K} F28 *8]A] caspase-2 protease?] &4 &
AL 1277 3 F 3 284 o] E71E A4S U
Bl t}. Caspase-3 protease: H-ARE&EHK S S A

167 N
14[ — Cont
-‘E r @ BGTG
§g 121
o S 10
=
2E 8
© T
a2 8
© [
&) 4
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o[ . : . . . ;
Cont 1 3 6 9 12
Time(hr)

Fig. 3. BTGT increased the catalytic activity of caspase-3 of
HL-60 cells in a time-dependent manner. Results
were represented as means+ S.D. of four
independent experiments. * ,P < 0.05 compared with

control.
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Fig. 5. BTGT increased the catalytic activity of caspase-9 of
HL-60 cells in a time-dependent manner. Results
were represented as means+ S.D. of four
independent experiments. * ,P < 0.05 compared with
control.
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Fig. 6. Effect of p38 MAP kinase inhibitor, SB-203580 on
cytotoxicity of HL-60 cells by BGTG. Results were
represented as means+S.D. of four independent
experiments.

23k T 317l 7P w2 84E Vel of 14
vl F71I o o] RAIZAA & dAo] A5
Sl th(Fig. 3). 121, caspase-8 protease®] AL H
AREEEHME A o ste] WstEA] gEskeh(Fig. 4)
Caspase-9 protease®] €4-& AT 1X]7F THE
274817] AAste] 3AZAe] A el 2akiTht A
2 Zashe A4S Jehd A thFig. 5).

3. gaEasEmAd ot HL-60 MzSMollM
p38 kinase Y&

MAP kinase A ZHGA = A E7} F9] 3
3ol e AFES A 1 HEE AEA
A YRz Agete] AT A4, 24, B3, A
9 %9 Z2AIH FoA@Po. BAREGENRS

o &3] F%F HL-60 Al = AL MAP kinase2} &}
9l p38 AEALHEE ARIEAS Lotus),
p38 kinase &4 & A&k SB-203580% A3 F
MTTHH e 2 AE AE&E ZAAS 22u
SB-203580> BEEGEHNMAS O 2l HL-60 A %

S obF¥ 43S FA ZYUHKFig. 6). ol ABE
lﬁl%%buﬂﬂiﬁi A2l g HL-600 4 A £5 & 0]
MAP kmase.l el p38 Al EAGHH S AR A
e AL Qulsst
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{Fold induction}
- n n
&)1 o o

Py
o
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Cell 05 1 3 6 9 12
Time(hr)

Fig. 7. BGTG induced the transient activation of trans-
criptional factor AP-1 in HL-60 cells. Data shown one
of the representatives of four independent ex-
periments.

4. HEBE£5Ms%A0] MAMRAMCIX (transcrip-
tional activator) AP-1 &Mofl o|x|= d&

INK/SAPKsE= MAP kinase®] shvt2 A7} 212
A, pitric oxide & F% 3] A} ZHTNF-) ¢} inter-
leukin-1(IL-1)¥ 7+S inflammatory cytokines, T &
A A == osmotic shockt e Alw] A/
B ~Ed 2 %9 A3 <o) BAsE) AE A,
B g}(differentiation)} 2/J SHactivation) So] 3ol gt
t}. 241 3lel INK/SAPKE c-June] N-ZHEAE <l
AgtAl 7], QAR c-Jun & = oFE Jun family
protein?} homodimer &2 Fos9} heterodimerE /4
el AAEAAA AP1S FHIOY. HAEE
EmwRsiel &3 HL-60 Al Z 1AL A g do] AP-1
AARIALY] 43 Bote] doAUeAE ERls|
98] EMSA Wi o2 FMstivh A& EEE LS
& HL-60H o)A AP-1& A7t e)ER 02 843}
ANAReH, Al 307 Fo Hdf 24 Eoloprt A
2} 2+ A8k ch(Fig. 7)

5. HAESSMEEL 28 HL-60 MZA| XU
oM EMsLE AP-12| T4 chil
AAFEAGAAR] AP-1& A2 AAQ 7]%

21w

Adso] Qi AP-1-2 Jun family (JunB, c-Jun, &
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20r

NF-kB Activity
(Fold induction)

1.0

05T

[} Y 1 1 11 1 i a2 i 1 1

Cell 05 1 3 6 9 12
Time(hr)

Fig. 8. BGTG induced the transient activation of tran-
scriptional factor NF-kB in HL-60 cells.
Data shown one of the representatives of four
independent experiments.

Jun D)2} homodimer &2 Jun ¥ Fos family(c-fos
Fra-1, Fra-2, @ FosB)9] heterodimerdl| ¢aiA A4
slo] Stk BAREEEMET ) oa &4std AP-1
) 24 eAdE B ik AR AT
Foll Az kA g Ro} thekgt AP-1 ¢
4 011}*011 g gA 2k 308 WA Fol EMSAS
Alejatact. 1 A3 JunDy} Fosell tigt 34| & A A
2 g Aol Wesh Atgkzle] #2E AW JunDr}
major form©. 2 ZA3IATE o] o] A HAE
EEmmEA o ok AP-19] #4o] JunD$} Fos T
A 9] heterodimers)] 2}8jA] o] 204 L oln) &t}

6. eELFmES 25t HL-60 MZELAL]| 2
ojA] MAIZSXIOl NF-kB2| &4}

NF-kBE RFAHEE %314l TNF-as} IL-1ad} 22
Cytokines, xﬂﬁ-g] %}E}uﬂ i} u}.o] 31/\ H]—/\]./K Eoﬂ
ofsf At ek A EFS I A &8t o
BuEdot?. s, 2 A= GAESEMEK
& A2 gk HL-60 Al £ &5l A NF-AB A2}
A=A e BaEeEImRS S A
23t HL-60 |25 H #3255 94L& F NF4B
o] EolAo g ASl= probesE o83l EMSA
el o& &4t 55 S8 2 A% AL
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B4 k52 3 2] 8k HL-60 M| o 4| NFkBS| &

e 308 TolA 2B Zrer) AlFsla 1471

A A3 84 BRAFALR, 6AZ7A] B4 3
Z23lhrh A = QU ekFig. 8).

7. BEESEMmEH o8 HL-60 MEZEIA 2}
oM 24518 NF-kBS| T4 CHEiE
NF-kB< c-Rel, p65(Rel A), Rel B, p5S0(NF-kB1), 2
p52(NF-kB2)52| a2 FA o] it} AEEE
Ehwegrel st B9ste NF-4B 74 ©id &
2] el A AU HLG0AE 9332
% anti-c-Rel, anti-p65, ¥ anti-p50 antibodies 53} 1t
$-A171 &, NF-kB probe$} ¥H-3-A17 EMSAE A 3is}
gt 1 A crel} p659] H3F &A= NF-AB &4
o]] o 6k° 7*;(] 5’_-5].:[_’ antl—p50 6};{]—4 ;(-]F‘,]zﬂ- )\ltﬂ
Toll A NF-AB @4 o] @R8] Aadts #d 5 3
Aok ol del Aoe HEEESHMRT A oA &
A 8l 5 o} Al & HL-604 £ NF-kBx p50¢]
homodimer®. o] Fo] % &2 ¢]n| sttt

i
3

@olgoA ol U QA (DS T
F S 715l G 4 glon, 2 F kel
el A2z 7128 o, ) NI 9
A5k WA S wheh B 9 R AL L
. ¥ O, S WL, 9L L, B,
Soz thgkspl 1 sha ok,

BN o] MRS AoE, ML,
A 2 IR Soz 38 & dud, g
QAo Euks BA oz 440t 2 5 9.
Z g MRY B AP ERS RS Hiol
el Ea LA, 1 FAEG
AN RN TR, T S
e slo] e slekol Aol wyRAe Blo]
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= Al H4A WSS ES FRVH
S WS AE AstEri el A3l QoM



(o]
)
e
N
>
1o
2
i)
N,

Ir
o
o

>,
2y
2
-
ol
ol
Q
s
>
ol
Y
O
o

i=1 [€] 0 RS
Hol S, WA £ E e DA e
&

JAFE & F AT

BAEAGHS MEEER KEtA #ol 48 &
K7} boatol Bdhe VAN, ORI, T
JRLAEE, BT, S, IR T2 S8 &
PaiEs, BAILEE, Bz A4 S BAEE
BR S-S R e §%E TR, o]0l @
o 2 WAFAREo] A HEEEE, LER &
= R, (UESE, Wbk WES vl AR °4
22 wigEic) FEE s e dA Aot

HeFelgtol el g sl Al ey
st ey Fol ;3 °l—er7 Ao 71Ee qIAE
& g Age $eAdr Bt F ?:rk]]fﬁ‘r‘oﬂ
q]o],oq xl;gz% [ }\1-}\]-;5]- s B2
54 5 7
FF U@ Al Fol, 32
59| B g Qe PSHAE GHoR
G ARY F de A2 FA 2 A5HY A

=

2792 Uk ol o)

0) =

o

—_

g FHoe P NEA A1) AEn
7 94%@% Aol B ol 2 M
W3l 5’6]— B}ok ]Eg] '

#40] Rl Yk 53

o o o,

i=i
(sensitivity)e] Astetta 4= A ik o)2fdt o]
2 FEA R BHAN FEAE HIEE_M}S?}
| A FEuAt %Eolx}, NzAYRER aeln
FARNEHY GAS S A3 solowwg o

gkt sk 7k ol oA 3 e

4o do ook 2 §8 o
o)

rlo
2 mN
4w

=13

= (o]

-

rlr

—

AW 9 59 GABRBIRAY $TF Add B AT

(181)

el B Agdde o 4@ Ae] A5
AHRHE BAESEMEAY 3¢ ZHE AHEE
MY Lo FHllE HL-60 A EFZ A3l
GAESENS F2EEC) Ador dHEF
off thorgt AzAG Aol Fojdte] HEuALE L
,j% AE & 208 F AeAS Holzx 4

gaigloh

WA HAEEENIES FZ5c] HL-60 A £3|
AT=AE JeERJow(Fig 1), L 71H0] A EA}
71l 2lajA wjige] DNA #d@doz 24
Ach AX A 2 27 H e 2l caspase fa-
mily*& A2 A2 2243 FH 2 )
A7t AZRAL RE AT A B/g3kE o} Al EDAL
of EAA AL Zy ot Caspaser L3
TATHZ oln|
A A G AHE A (sequence homology)ell @het 3719
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