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An Apoptosis Regulator isolated from Perasites japonicum.
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Abstract

During the screening of inhibitors of caspase-3 induction in U937 human monocytic leukemia cells from
natural sources, Petasites japonicum, which showed a high level of inhibition was selected. The inhibiting
compound was purified from the methanol extract by Sephadex LH-20 column chromatography and HPLC.
The inhibitor was identified as [3-(3,4-dihydroxyphenyl)-2-oxopropyljester, petasiphenol, by spectroscopic
methods of UV, EIMS, 'H-NMR, "*C-NMR and HMBC. It showed a caspase-3 inducing inhibitory activity
at 8 pg/ml of IC,, value with DNA fragmentation inhibition in U937 human leukemia cells. It also showed
a free radical scavenging ability of 1,l-diphenyl-2-picrylhydrazyl.

Key words : caspase, apoptosis, Petasites japonicum

M B

Apoptosist necrosis®He ©E] ME el Eai5-E
s A7) 2] o8] 1A HE W, 959 2t
Fel| 2)3le] A ZE ] N X7} A 2 AAB
2= #Afol}t. o|218) apoptosis?] ER 2= He)d)
Hog AMEZL| blebbing, MFEAZ} el condensation,
A E7} Z7JmA apoptotic body7t HAEE S W
3p7) abyEla, Ashebx oz gA4A DNAZE A
50-300 kbpA=e] & Z7o2 Aepal ofFel 200 bp
o] ALw) =r)e] Ao el apoptosis®] H3H
ol Ao g o] DNA fragmentation® o] Hofrd
o}. Apoptosiso| A3 necrosiseb= ©2] Fo] 7l HE
o] WgEo] X 92 FelHA] o} GHE A ES

£4E 34 deno

Caspasel= olu|icAhude] AFEAl] we) 4% Al
314 %)) &J8led ICE, CPP32, ICH-1& FAl2 = 3

= A 7R HuE e 4 9lew, CPP32e] A3t
727} apoptosisoll F88 JE sl Aoz ez

Corresponding author : Yung-Hee Kho, Enzyme Inhibition
Research Unit, Korea Research Institute of Bioscience and Bio-
technology, PO. BOX 115, Yusong Taejon 305-600, Korea.

Tel : 82-42-860-5350

Fax : 82-42-860-4595

E-mail : yhkho@mail.kribb. re.kr

448

o}. ICE inhibitord]l CrmA7} apoptosis® A g
B 17} gle] o]F protease®] #Ao] apoptosisf-Eo

Q) Ao vepdus MEAL AgdaEA
caspase family®] Az} Al EAalel] HP5FHQ o=
oo} =7t At AAY] MEARE F7]HAQ
DNase 52| endonuclease2] #Alsloll <3k DNAM
3}, 985, AEFFY Bk o2 /A @S A
A TR

Apoptosis?} H&E A& apoptosis A &9} el
o}sl z+zt of7|=]o]zlc}. Apoptosis *siel FeiE A
w.e of Azhdy A vlojix A & F 7 i
2@ apoptosis?] F7let A AL AIDS, 4
7] %4 & $(Alzheimer's  disease,
amyotrophic  lateral sclerosis, retinitis pigmentosa,
cerebellar degeneration), &84 A3 EF, myocar-

o} X X
2 o

Parkinson’s disease,

dial infraction, reperfusion injury) “L8]iL
AEA 28 7hagk Fol U

™ Sl (Petasites japonicumye ATE, 5%, FFA
u, FHAuke] FAeM A =x s oA
ZE AEE AL, WS, oFSFA, B, 5 4
£&7)) 50| &5 ARGHAHrH,

B AT M= apoptosis =HEZE €534}
apoptosis =¥ 342l etoposided o] &3t
U937TH £F-2] apoptosisE F-E3+ ¥ apoptosis A =5



912} apoptosis ZH-E4 449

caspase-3 ¥R HFA s Ala"l-S gjisigon,
o] F olg-sled ABARE Jehli= Hi9E Aus ¥
AHELS AR, 7244 J MPgHE A8
A vk 1 AHE B

e % Ly

Alef

Aol AREgE P19 R @ dubeels AlgEFE
AREERA T, Wil AREEE WA FE F2 Difco(USA)
NS AHEslch. BAlRe] 9 gkl AR silica
gel2 Merck*HGermany)®] silica gel 60(63-200 um)2-,
TLC platet= Merck TLC plate silica 60F254E A}
X, HPLC column® YMC*HJapan), Phenomenex
AHUSA)e] A E&, Sephadex LH-202 Pharmacia
(Sweden) AEF-E 7zt Abgstadoh ZF AHAwA o
column chromatographyol] ARS-¥l H&kg- olels. o
offelo] E 52| fulli= UubAoFE, HPLC £vi=
Baxter(Burdick & Jackson, USA), Merck ﬂﬂ g ALg
3l9dch. NMR$ CD,OD, D,0, CDClL 32 AldrichAb
(USA) MEFE AHstsivt. M Zufofol A}%—% i =) -
3= Gibco BRL(USA) Al EF& AME-319 21, caspase
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#8528 Sephadex LH-20(Pharmasia LKB,
Sweden), PLRP-s HPLC column(300 X 7.5 mm,
Phenomenex, USA), ODS-AM HPLC column(250 X
46mm, YMC Co., Japan) 5-& AH&-3le] Fejalgic).
HPLC: HitachiAk(Japan)®] 1-6200 intelligent pump,
L-6000 pump, L-4000 UV detectord A3l
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UV.visible 2#) EfJ ¢l FLIR(Fourier-Transform
Infrared) 2% €33 7tz} Shimadzu UV-260(Japan)2t
Laser Precision Analytical IFX-65s(USA)E A}8-3}ed
23t} Mass &9 E = ESL-MS(electrospray
ionization mass spectrometry, Fisons VG Quattro 400

mass spectrometer, USA), EI-MS(electron impact
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MS(chemical ionization mass spectrometry, Jeol JMS-
HX 110A/110A, Japan)E AMg-3ted 431gio}.
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Fig. 1. Isolation procedure of an apoptosis inhibitory
compound (PJ-1) from Petasites japonicum.
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Table 1. 'H, "C and HMBC NMR data of an apoptosis
inhibitory compound (PJ-1) from Petasites japonicum in
CD,0D

Position  'H(ppm,J)  “C(ppm) HMBC*
1 127.59
2 7.06(1H, s) 115.20 C-3,C-4,C-6,C-7
3 146.78
4 149.72
5 6.80(1H, d, 8.1) 116.50 C-1,C-3,C-4
6 6.96(1H, d,8.1) 123.14 C-2,C-4,C-7
7 7.68(1H,d, 15.84) 147.79 C-1,C-2,C-6,C-9
8 6.31(1H, d, 15.84) 114.16 C-1,C-9
9 168.23
1 4.84(2H, s) 68.48 C-9.C-2
2' 204.53
3 3.62(2H, s) 4624 C-2',C-1",C-2",C-6"
1" 126.01
2" 6.68(1H, s) 117.60 C-3,C-4",C-6"
3" 146.49
4" 145.58
5" 6.73(1H,d, 7.98) 116.54 c-1",C-3"
6" 6.56(1H, d, 8.04) 121.99 C-3',C-2",C-4"

*Carbon resonances that were long-range correlated with
g 4
protons.



=19)¢] apoptosis THEA 451

H OH

0
L >
- 9)}0./0\,& N

Fig. 2. C-H long range correlation observed by HMBC
NMR data of an apoptosis inhibitory compound (PJ-1)
from Petasites japonicum in CD,0D.
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Fig. 3. Chemical structure of an apoptosis inhibitory
compound (PJ-1) isolated from Petasites japonicum.
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Fig. 4. Effects of PDTC and PJ-1 on the caspase-3
inducing activity treated with 10 pg/ml etoposide in
U937 human leukemia cells.

114.16~147.79 ppm Alelol] 8702] CH 2|1 168.23,
204.53 ppmell A BAE 2702] carbonylE E3FEle 8
7} AlabebA signale] BAF S 'H-NMR data®%-
El(Table 1) F 719 mono-substituted
moieties  [6.56 ppm (J=8.04), 6.68 ppm, 6.73 ppm
(J=7.98), 6.80ppm (J=8.1). 696 ppm (J=8.1), 7.06
ppml®} & 702 trans double bond [6.32ppm
(J=15.84), 7.68ppm (J=1584)] 233 F 7)9]
methylenese} ##E . HMQC dataZ el CH
chemical shift assign® ¥18}51.2, HMBC dataZ %
E{(Fig. 2) long-range C-H correlations #<l3t Az}
1 FZ%E petasiphenol, [3-(3,4-dihydroxyphenyl)-2-
oxopropyllester® 73 3}9ic}. PetasiphenokZ Iriyes "
o 2] bio-antimutagen®-& X 11 w} glch(Fig. 3).
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Fig. 5. Electrophoretic DNA analysis. U937 cells were
treated with 20 pg/ml etoposide in the presence of various
concentrations of PJ-1 or PDTC for the times indicated.
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Fig. 6. DPPH radical scavenging activity of an apoptosis
inhibitory compound (PJ-1).
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8 pg/mLolich(Fig. 4). Petasiphenol®] caspase-3 -
AL B Ao EEAIER A-45 pyrolidine
dithiocarbamate(PDTC)®} +AF&H 8448 ehidle.
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