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Apoptosis-inducing Effects of Radix Aconiti Extract in HL-60 Cells

Kang Beom Kwon, Eun Kyung Kim, Hyung Cheal Moon', Taek-Sang Jeong®, Yung Sun Song?, Do Gon Ryu*

Department of Physiology, 1. Acupuncture & Moxibustion, 2: Rehabilitation Medicine, College of Oriental Medicine, Wonkwang University

The aim of this study was to investigate the apoptotic effect and its mechanism on Radix Aconiti (RA) extract
in HL-60 human leukemia cell line. RA extract induced apoptosis as confirmed by discontinuous fragmentation of DNA.
To clarify the mechanisms on RA extract-induced apoptosis, we examined the caspase-3, -8 enzyme activity and
protein levels including Fas, FasL in HL-60 cells. Treatment with RA extracts resulted in the increase of caspase-3
enzyme activity in a time and dose-dependent manners, which was accompanied by the cleavage of poly-(ADP-ribose)
polymerase (PARP). This activation of caspase-3 enzyme resulted from cleavage of procaspase-8, which was followed
by increases of FasL, Fas protein expression in RA extracts-treated HL-60 cells. In conclusion, RA extract induced
apoptosis of HL-80 human leukemia celi line. This results suggest that the apoptotic mechanisms of RA extract on
HL-60 cells involved in Fasl, Fas activation, procaspase-8 cleavage, activation of caspase-3 and cleavage of PARP.
Collectively, these results suggest that RA may be a valuable agent as a anti-cancer drug.
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Island, NY, USA)ZHE] i3k /\} 0}925}. :

2. 4
1) ekl Z=A|
fff F(Radix Aconiti) 200go] 3%} £54 18LE XSt
Aol @i Y27 E 2ASH 3417 S0
3,000rpmoll A 2027 YA BESHL & & 5H7|E 2t
ot = SEAZRTIMA X8I 27.0g0] BU A5 E AT
2) A|Ed
Al WEHOZRE SEiE Al EFe] HL-60(ATCC, USA)
2 COy AEHRUZN(37T, 5% COollA] 10% fetal bovine serum
o] Z3E RPMI 1640 viR|ollA] uiQBIACT. F 48417 2718
Wit S WAl 0 log phased] Y& MEZo) T FES
= Aglg §H MEIZA 39 o9 BEE XsHE JHE =
AFERACE
3) AzlEs

=5
HL-60 M| ZE 9
A

3
6 well M Zuiet 8710) 1x10° cells/ mA 2
Fold 24 A1 ME HH?J &71d RAR1711, QFE sl HL-60
Mol Bi-F FEEE 24 AR AEISKd MTT(0.5mg/mf)9} 341
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MEZE 4TCoA 308 M ZTRENH (1% Triton X-100, 0.32M
sucrose, 5mM ethylene diamine tetraacetic acid(EDTA), 1mM
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Fig. 1. Effects of Radix Aconiti (RA) extract on cell viability in
HL-80 cells Cells were treated with various concentrations of RA extract for 24
hours. Cell viability was measured by MTT assay. The percentage of viable cells was
calculated as a ratio of AS70 of treated- to control cells (freated with 005% DMSO
vehicle). Each value is the mean + SEM of four independent experiments.

2. HL-60 M Al miRlE S8

7] Y18k, 5.0mg/miS ¥ FEES 3, 6, 12, 18, 24417 59
Aol REAY & MEIAI EFFHQ B shiel
DNA H&(fragmentation) Fg ZABIACE 1 &3 lF F
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Fig. 2. Effects of Radix Aconiti (RA) extract on DNA fragmentation
on HL-60 cells HL-60 celis were treated with 50mg/ml RA extract for 24 hours.
ONA was extracted and analyzed by 2% agarose gel electrophoresis as described In
Materials and Metrods.
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Z5% Ay 6A1RE 885 B71817] A1ERSI 24X17H7HA]
A&ERom, B3] 18, 24417t Foll 48 EE thETo] Hlgk
Z+2} 27.7uf (p<0.01), 23.081<0.01) 2 FI3t E71E LIEMICHFig.
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A1 M HENY caspase-37} 6A1ZHEE] LIEIL} A4AIZBIHA] X4
= g Edld 20l & £ ATk

A)

(fold induction)

Caspase-3 enzyme activity

0 0.5 1 2 5 10
RA concentration (mg/ml)

B

* ¥

— — N w
o 7 S b &
L L L 2 L

Caspase-3 enzyme activity
(fold induction)

w

° 3 6 12 18 24
Incubation time (hour)

0 k} 6 12 18 24 (houn)

<« procaspase-3

<€~ cleaved product
Fig. 3. Effects of Radix Aconiti (RA) extract on caspase-3
enzyme activity and cleavage in HL-60 cells (A) Cells were incubated
with indicated concentrations of RA extracts for 24 hours. (B & C) Cells were treated
with 50mg/ml RA extracts for indicated periods. Lysate from cells was used to measure
the activity of caspase-3 using Ac-DEVD-AFC as fluorogenic substrate and caspase-3
cleavage using Western blotting. Data were represented as a relative fluorescence

compared with the control value. Values are mean+SEM from four experiments. *p¢0.05,
p<0.01 vs control
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EES 1A B MEo| L EAIA procaspase-82) HtiE &
B9 caspase-8 TIHHE S Western blotting2 0] &8l XA}
Bt A1} 3AI7HRE] EAIHENQ] caspase-8 THEZIO] ORI Z7151
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Fig. 4. Dose- and time- response of Radix Aconiti (RA) extract
on caspase-8 cleavage, Fas and FasL protein expression in
HL-60 cells Cells were treated with 50mg/ml RA extracts for indicated periods.
Lysate from cells was used to measure caspase-8 cleavage, Fas, FasL expression using
Western blotting as decribed in Material and Methods.
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MF ZEZ0] 98 HL-60 M| Z9] caspase-3 protease] g
AL £71E 201G O EE caspase-3 protease®] A ZU] 7]
Z191 poly-(ADP-ribose)-polymerase(PARP)S] Zttol thgt [+
A2E9 FWE PEBLLAL PARP 13 FAE O|&E3IH
Western blottingS AJYBIHCE T F&EE9 Ao kol We
PARP] Htt SE BASHLAL, HL-60 Al Eoll 3, 6, 12, 18, 244]
7V B 5.0mg/me] SEE L EAIZ] F PARPY At HEE &
AlsiSiTt 1 A3 tlZ ol s 85kDad] HttE PARP7} 7Y
A Tt I8V T £E88 AMElst & 6AI7HRE] 85kDad]
Heid PARPZ} BRI AlZFRIO) T G317} 4AZPIHA] A &5
Fom ool Ar23k= 116kDa] PARP7} ZFA6I9ICHFig. 5).
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Fig. 5. Effects of Radix Aconiti (RA) extract on PARP cleavage
in HL-60 cells HL-60 cels were treated with various time intevals at &
concentration of 50mg/ml RA extracts. Lysate from cells was separated on 100%
SDS-PAGE. PARP on the nitroceliulose membrane was proved with anti-PARP antibody
and the immunoreactive band was visualized by NBT/BCIP solution.
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Fig. 6. Protective effects of caspase inhitors on Radix Aconiti
(RA) extract-induced activation of caspase-3 and PARP cleavage
in HL-60 cells Celis were treated with 50mg/ml RA extracts for 24 hours. Lysate
from cells was used to measure the activity of caspase-3 using Ac-DEVD-AFC as
fluorogenic substrate (A) and PARP cleavage using Western blotting (B). Data were
represented as a relative fluorescence compared with the control value. Valles are
mean+SEM from four experiments. *p<0.05, *p(0.01 vs control ##p(001 vs RA. Lane 1
Control, Lane 2 RA (50mg/ml), Lane 3 Ac-DEVD-CHO (250uM)+RAGOMg/nl), Lane
4 ZAETD-FMK(25.0uM) +RA(.0mg/ ml)
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MF ZES0) k] S 1% DNA B&ol tidkd caspase-3,
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Z-IETD-FMK (caspase-8 SA| )& Azl & DNA BEE ZA}
sigich 7 A3 Ac-DEVD-CHOSH Z-I[ETD-FMKE A AEIdt o
2 ¥ FE2Sd 98 7T DNA 2EE AASITiFig. 7).

Fig. 7. Protective effects of caspase inhitors on Radix Aconiti
(RA) extract-induced DNA fragmentation in HL-60 cells Cels were
treated with 50mg/ml RA extracts for 24 hours, DNA was exiracted and analyzed by
2% agarose gel electrophoresis as described in Materials and Methods. M: 100bp size
marker, Lane 1: Control, Lane 2 RA (50mg/ml), Lane 3 Ac-DEVD-CHO (250uM) +FRA
(5.0mg/ml), Lane 4 Z-ETD-FMK(5.0uM) +RAG.0mg/ mt)
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activation-induced cell death(AICD)9] mediator2}il Y3z Q)
=0, Fas TNF-receptor familyE2] H4ZEA] FasLOl Ao ¢
Blol MEIA} B4 A8Z FADD(Fas Associated Death
Domain)o| FEskl, FADDe H|EH3l FEeHQ]  initiator
caspaseQ] caspase-8S EMEHOF MBI,

£ Ao BT FE20 AT HL-60 A ZI2A F2r1R
o] procaspase-8 protease®] M &£719} olof whE Fas/FasL
system® o] ol E ZABIACE Fig. 404 UERGRO] F
FEE olo] 84 HENY caspase-8 THUZIO] HEIGH AT
AEH O Z F7I5I% O (Fig. 4A), procaspase-89] ArtE |
Gk Fas, FasLOl 2l T & 7I5IACHFig. 4B). olEidh 42 [
F FEE A% M=zIAN Filol FQ% dEgE sk
caspase-3 4T 9] 71 Fasl/Fas/caspase-89] &7lof 9zt
AUE & 4 ATk
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Z-IEHD-FMK= fifF F&E30 Q3 caspase-3 4T &7}
(Fig. 6A)%} PARPO] Athzg Al|(Fig. 6B)SIRA L, =3t ii-F £F
=0l 9ol ¥ DNA B&AU(Fig. 7)g xS olelsh
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caspase-3, caspase-80] HiErS S01519IT).
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A7 in vive A7 €8kl Aaw, 71E SR e}
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