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Caspase-3& 78 B2ekz AAA 9 4-Acetyl-12, 13-epoxyl-
O-trichothecene-3, 15-diol®) ¥ 4|23 (NBT-II) Apoptosis

Abstract

Apoptosis of 4-Acetyl-12, 13-epoxyl -Y-trichothecene-3, 15-diol isolated from the fruiting
bodies of Isaria japonica Yasuda via Caspase-3 in Bladder cancer Cell line (NBT-II).
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The fruiting bodies of Isaria japonica have been traditionally used in Korea to treat
cancer. An apoptosis-inducing compound, 4-Acetyl-12, 13-epoxyl -9-trichothecene-3,
15-diol (AETD), was isolated from the methanol extract of fruiting bodies of Isaria
japonica Yasuda by bioassay -guided fractionation. The apoptosis of murine bladder
cancer cell line (NBT-II) by the compound was accessed by propidium iodide staining
flow cytometric analysis, and apoptosis-inducing activity at ICs concentration (5
nmol/L) was further confirmed by a nuclear morphological change, a ladder pattern

of DNA fragmentation, and an activation of caspase-3. These results indicate that
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AETD induces apoptosis of NBT-II cells via expression of caspase-3.

Key word : Murine NBT-II
(AETD), Caspase-3, Apoptosis.

cells,

I. A

O F¢ &S Assted sistayel &
o] AHEH ged, ol FAXE
AA AEFAZE Fdsie 2oz ¢8R
t}. &, 38 A8 A= A EZAME(apoptosis)
e AR MEAMEoIE ¢ AXE
Al A4S FEdte g2 Eart o
W sigtayel HEAY ARE 53 2
FAEES Y F Jde 71" RS
=49 X7} Avta dhEts, AEANE

& fFEdte FFE Folt AL WA

A
&3

TR Aze WHoz A" A,
Apoptosist M E7} & o E2FF
Bd, Agsx 570 Yehjew,

apoptosis7} &ure AHIE = AAHS A X
o Mg 7IAAY EFNEES doIA &
7] ARE S E. olH g AP
A AAY AE &3 Bl(swelling) R
g (lysis)&  oFr1sh= FAKnecrosis) =
gag Qe SHE 47137 2
3l F<¢ apoptosise EHAHQ 7|AE
AFes wE wlolg 27t HEE AMX
(virus-infected cells)9} & % (tumor)Z-&
daA e AXe AAFE.
ApoptosisE HE37] 9 sstaH e
A8l 7] 9)eiA apoptosisol] 3 &g
g7t stttk olst 7L EHH 7F
37 f3A o 22 AFTHY 71l
A=l o AA, drHoz dA4dA
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4-Acetyl-12,

13-epoxyl -9-trichothecene-3, 15-diol

§L°ﬂ 1%Q§d7‘] i, ——]9*7—“1‘3 5434 AE
ZE QAELS oHA7A HHEHA #3 Uok
HIo AREL WY AEF (HL-60) &
e g FEFFHERY ALAAZEH £
23 4-Acetyl-12, 13-epoxyl -9-trichothecene
3, 15-diol (AETD)7} 2% dtasrt
A< o _

B A3xE dAdeFE(natural medicine)<]
e 3 dTEe 4
o2 ¥EFE3X(saria japonica Yasupa)
o] AH4AE WELE F2F F WA B
B A EF(NBT-I)E th4F 2o g apoptosis
o = A% 2 54T 1 7dE SR

Skt

apoptosis %=
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DMEM3} fetal bovine serum(FBS)2
Gibco/BRL(Grand Island.NY. U.S.A)d|] A
TY3sAtt. Dimethy sulfoxide(DMSO),
3-[4,5-dimethylthiazol-2-L]-2,5-dephenyltetr
azolium bromide(MTT), trypan blue,
DAPI9} propidium iodide(PI)& Sigma
Chemical(St. Louis, MO, US.A)o|A T
dact. EE Bule BAY SFo=E
Merck(Darmstadt, Germany)olA T3]3}
At

2. MlZHf ¥

WA 3 WBY MEE NBTIS
American Type Culture Collection(ATCC;
Rockville. MD. US.A)A T3y,
10% FBS71 #A7l® DMEMoA 95% F
719} 5% ©o|33 A (COy7E £2F5HE &
7t B2 o)A 37CE FASAT,
AZE A% RS 4257 daA 23
d it BF3Y WA AEFe
hemacytometerE o] &3 [TF AHZlo] 9
A FA3H, AE BEAHL trypan
blueg o]&3td A3 Hch

3 EREEHES ST 2 WY
B Ao Alg " #RHE =9 AHAZE
To e EAtdA EEdlger, i
AU AEST] 2Hd wg) sy F
A=A 294 T2 5 Z8) x(lsaria

japonica, voucher No. CHO-6133)= 7=}
Exg iAo HFstHon, 25CTAN &
Aol H7Aol S5em7t @ wW7hA] i Fe A

o EE 10d A= Z3eow, a9 #F J
g oz Wyt WY Ae oiF
4CoA FABEA thE Al e At
&3t Aiuige 1ILEFFH2F] 500
mle] WjA& A5 121°C o 20837+
25 H 15°CE dZAA0 F 55 )
FollA ¥e 4719] 5 mm agar plugsE
AAn WEsSEch Bera wope 25°
CollA 3947 140 rpm3lol A w3l aL,
a8 5 497 160 rpmo g wj¥siu ).
Hj 2= 7+A4(200g/L), H¥(30g/L)e.g2
AY. ZE wFe tadx Syt
Al AR FAF EEL Fo0(100g)S] w7
X FHHAT. FA 2E WA= 121T
oAlxX 408 FF3ct w7t 15TE
Wy Fo 5Smle TAEANS HEFSIA
on, 25Ce] ¢HA 8Y3F wiFdtch
88U viYF Fol Mt 2AE 60%Y F=

2 uholN 1097 YN WP

80%gx=o] 20C 2000 lux®] B}71= 30
G g Foll T AHAE
g, o2 353, YE}H A7
E H3iM WeE-gE FEI
4. AETDe| &2 & F=x=&ad
FEFF3 2 japonica)e] GHO FEHE
AzE AAA (2268 4827 F
£ (MeOH)Z F&3Rth WeEE FE2
TEeY 2o dgAAG. 28 d&5F
CH)Cl,, ethyl acetate
(EtOA)Z EH31¥ . EtOAc &34 &
A(475mg)e  FREAG WL e
30% 4 100%(v/v)7tA BE FE) AlA
7FHA] C18 flash column chromatography
& A3 Hct FF/F4(36.8mg)ol 30%-40%
o HgEs & A7 FE¥E sFgo

o
h-
flo i

2 n-hexane,
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ZH5olttrl 15-35%2 FEE& #E F &3 $FA(B0% nn-dimethylformamide

CH:CN-S 408 o4 xago=z4 HPLC
£ o8] 9A)7)(preparative reversed-phase)
o A Aok ¥ FH EFE 1(12.3mg)
S 97 9siA 100%9] CHCN 10&3F
(Alltech HS Hyperprep 100 BDS C18(1.0
x25cm;8-pm YA 7);2ml/min;  210nm
A AgH HE)NHARS FFHE 19
TFZE F¥AM End MSS MMRzs
of ®Hlw3d] £ uw 4-acetyl-12,13-epoxy
-9-trichothecene-3,15-diol(AETD)Z % &
Atk o] A9 £x& 5%

M X7 Y AHEZH EZ
NMR A% Ezg}= Jeol Eclipse-500MHz
B33718 AMEEA CD;ODd] 72315t
EBEELERCETRMEETY s
25 &) 235(3.30/49.008 Rz
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6. 2o Eg|
MSAtE = FA} FAL o] &35 W ¢
3} micro mass Quattro LCo] ¢js]r &

30
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7. MTT 24

NBT-II A %9 g%%% APAE ¥
EEc ol g4 O
formazan A AAE=Z Eﬂj_%]——“'_—‘— MTTE Y-S v}
2oz MIT #4302 EA3Hc. I

B A AFRFE e AEEL
DMEM wHj Ao A 1x10%ells/mle] Y=
HAEEH L, o8 71X =2 AETDE A
gatact 4AE<t e H 1 mg/ml
9 F=2 widsr] s MTTEA S
F4En OAl 247 b wigsia
MTT-formazan #XE FUTF &%)

.

b°l
&

3]

2 ZPshE 20% SDS £, pHLT)E A
Aoz &Pt Y AL
20-24 A2+ E 9 Bl FstA o). formazang]

& 570 nme] FF5E F& EFFo2A
Z2A At
8. DAP/PIZ 0|28 3 Al

NBT-I A ¥(1x10%ells/ml)= 10 nmol
¢l AETDE FY Ev FYUA
10%¢) FBS7} X g® RPMI 16408 A &
o] &3} 6-well dishesol|A] vjkstgct. 4
Az Fo 1 mlg] AERFARL 37 F<
1000 rpmo 2 Y4Ee 3o ME
ANZRT NE JAHREL 4% T4 &
¥ =22(100u)-& @7}6}04 TA[/
Y AEFEFYG)S sol=d A
AedA AzsHAT. 1AHE AXe
PBSZ 3¥W MHA1, dAxAZ H, DNA-
specific fluorochrom DAPI/Ple 2 1&%t
AT F3E A EE PBSES o] &3 Al
HP3, AX AL F 0% SZAE
(glycero) 2 v}LE(ATFE FEoIY &
ol=& AFse A)AFHY. EFol=E
FPFAv|Z & o]&3 AT
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% HL-604 X(1x10° cells/

well)& 53 PBSZ MAZ H
gt AEe 80% WY &&= 30
By 2AAZ 3, PBSE A3E F, Img/
ml RNaes A7} £33 05% Triton X-100
£ 0.25mlE 37CE 3083 XA
npxjgto 2 50mg/ml PI 025mlE 3 7}3}
3 FAHOA 30E3T WA FRoER
B AXEX & FACS Vantage(Becton
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Dickinson,San jose,CAUS.A)E A AH31H
o}

10. DNA HH 3 24

NBT-II A Z(1x10° cells/ml)= 6413t
¢ 948 712 Fx9 AETDE AR
AXEE 387 1000 rpmo 2 A4 Ea &
31 PBSE AMAHT H F&3uc AERA
B A2AM 30&T &5 SFE&A(B0
mM Tris-HCl, pH8.0, 10 mM EDTA,
05% SDS, 05 mg/ml
Sigma Chemical Co., St.
US.A)S Fd3a L83t

proteinase Kk,
louis. MO.

2 % RNaes A(25mg/ml)E FY3n
3087 37CE s 3§ RE gwiEe

ARA AdA Bad A Sae A
ZF8 e 28]l3 1083 4TCeolA 1300 rpm
o2 AAEE NFHYG 1 F HE¥4 o
LEE AL BEOFE WERI phenol-
chloroform(l:l.v/v)2& F&3ov, O o
¥ aqueous phaes?} chloroform/isoamyl
alcohol (24:1,v/v)E FZFt. DNAE 2
v} ] isopropanolE F Y31 FAAZ o}
AP HoZ P& DNAZHEL 70% o
Bez ANYD BZEAY Fol 10 mM
Tris-HCI(pH8.0)%+ 1 mM EDTAZ #X 9
TE g2djoz gsjAZA. DNA (10 p
g)e 15%9 #d AGv/em)olM #7)%g
5 A7 F g E EBEZrlolX(ethidium
bromide)2 g Fo e ofelA
#2ZFr}. apoptosisi= =g i 180-200
4 7)%(base pairs, multiples)® =H+= 23
I7EdesY DNA FH3E FAFoh
£Z DNAE 1 kbp DNAZ AM&3H D).

11. Western blot

AETD7} x2l€9 NBT-I AXE &%
O 2ds Ed=xs W we A
25l 50 ugg 10% SDS-PAGEY] 29
(loading)3d}e] #213 Tt} transfer solution
(20% 25mM Tris, 192mM
glycine, pH 83)2 ©]&3| nitrocellulose
membraned]] 2@ SHAL AAL AR
. " EBolRkgS AAFT] AMM 5%
v) x4t skim milk’} g&Fd T-TBSEZ 4T
AA 222 o) FEF] EEHA WA
4. 1 F T-TBSZ 33 A3tz
anti-caspase-3 antibody (1: 1,000)& ¢
ste} 3 AHES ALAM WA F F
#3] 338l horse radish peroxidase’}
2ag anti-goat IgG(1 : 100)-& F Y3t
1 A FF A2 ARG
Membrane& T-TBSZ F¥3] M H3lz &
43<Q ECLY o2 SAANAT.

methanol,

12. 84 &4

Z7re] A¥EL FHolx 3¥ ol Ay
HIth ZIds Yog:EFHAE HE
At A4 42 Student's t-testE o] &
A FAe tAe p el <0.058
71EE HAPYoh

m 23 5 23

TE5F82( jponica)E LEI F =z}

AZNZ AAAE 295S o
(MeOH)2 F2&3ith. wWegd F&<
4L AETDE WA w3
A ZF(NBT-1I)o] ¥ 3 apoptosiso] Z 3
=2 skl AsiA DAPI/PI g4,

propidium  iodide(PI) A,
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4-Acetyl-12,13-epoxy-9-trichothecene-3,15-diol

Fig. 1. Chemical Structure of 4-Acetyl-12,13-epoxy-9-trichothecene-3,15-diol
(AETD) isolated from Isaria japonica Yasuda.
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Fig. 2. Dose-dependant cell viability in AETD-treated NBT-II cells. NBT-II (1x
10°/well plate) with or without AETD for 24 h at indicated doses. Cell
viability was measured by MTT assay as described in materials and
methods. Data are means+SD of three independant experiments.
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Fig. 3. Apoptotic Effects of AETD on the murine bladder cancer cells (NBT-II).
B) Morphological features of the cell nuclei after incubation with 10
nmol/L of AETD for 6 h. Asterisks indicate apoptotic bodies. C) DNA
fragmentation in NBT-II cells treated for 5 nmol/L with indicated
times. D) DNA fragmentations in NBT-II cells treated for 6 h with
indicated concentrations of AETD.

fragmentation ¥ caspase W3 Foz g
A&t9tt. AETDE Roush S'Me) B3
weA 2HEY (FEZREH FIHIAG

(Fig. 1).

AETD7} NBT-II M Xd] A& Jeh)
TR Lotr7] s MIT 24g 3
oh. 2 A3 Fig. 28} Zo| AETDY %
7Y FETE HNE AEL] FA3F
AFAct. & AETDe] M TE=EAL uf$
2 FE(Cs8kt0] 5 nM)oll A L}E}l,]-
E AME & A7 e AL
F3 U

oHg A

O

_~>x£J9.H1;R

o}
1:

WBH

Azl AEEY AzAle o

el

S

A AFD ¥Rl Big
apoptosis2 A b & apoptosis 7] AL
ZEA A BE AEY MEVL FoT We
ol sy HHE AXNA "G
AETDo] 2]%} M EAle] A4S ?:_}0}9.7]
&4 NBT-II9] 5 nmole] AETDZE & &
6A13E¢ Aestsor] DAPI/PIE G4
st e ®istE ¥ Fv|Fo= BEE}
gu. 1 ZA3} Fig. 3B9 o] nuclear
chromatin®] €3, nuclear fragmentation
9 apoptoic bodies$} %2 apoptosis2)

B4 SFs] W BFHAYG
Apoptosis9] AJ3}8+z 9 54 180-200
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1 CONTROL =i AETD InM
2] EE
8] &
I | 587 % LB | 1639% {
@ I ] I i
2] =]
et ks o 107 104 =1ee 10! F{g’i‘ 16> 164
B3 AETD 2.5nM £y AETD5nM
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Fig. 4. Flow ‘cytometry analysis for DNA fragmentation after the treatment of
the cells with indicated concentrations of AETD for 6h. Percentages
indicate fragmented DNA contents (apoptotic peak).

AETD (nM)

Fig. 5. Immunoblot analysis for casapase-3 expression in the AETD-induced
apoptosis. NBT-II (1x10°/well plate) with or without AETD for 6 h at
indicated doses. Caspase-3 was visualized by western blot analysis as
described in materials and methods.
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base pair®] ©]% Ui DNA xésg_/_;‘:oﬂ

internucleosomal regiong A2 UAA
(endogenuous) DNased] 2} 3} DNA?E— A
HAANGP, B dpoMx o]z

apoptosis®] A3slstd EA& FH3I7] 9
|4 AETDS] =X 9} Al7to] w}pE DNA
o] ¥HsE 4% ZAFA Fig. 3Ce Dol
A Jebd vkl o] 27 S F F
DNA Z¥#7} 71438 =HRew, 5 nmol
(ICs0)8) Fw=oA 3A17% 8 DNA AHol
Uelga A|gte] FHE4E 1 AW}
7FEE AT ol2d A= apoptosise] F
FAHA 3] EFJoE A AMEH
(Fig. 2)3 428A7 e e AU

AETDS] A Fxo] W& ALAALES9
F=E 2A37) M AxE Plz 94
3 % flow cytometry2 EA3{Yo. F
apoptosis7} S715H MEF7] 4 sub-Gl
peak(apoptotic peak)7} Z7t€c® . w
ZA sub-GlAl7]el FE ESHFoEZH
apoptosis&-< Al 4 Utk B AF 2
# Fig. 48} o] AETD wZ7} Z71gl
w2} apoptotic peak®™ F 7}t o]
3 Z3E AETD7} NBT-I9] apoptosisS
dozitty FR/E 5 Ut

A Axe °“’1‘°§—r51 FES AT
o ¥kt AT FE& AUA 2 F A
= loﬂ caspase famxly?} Z935 d9¢g8
e A8 B3yl Joh ayans
apoptosis= caspase familyo] &40 g o]
Fo2d & e 1 F F8Y A=
caspase-32.2 LAY B Q7oA
= AETID7} # %3} apoptosise] 7|32
Lolr ] 93t B AT M= caspase-3
9} caspase-89] WS FHAEIGEY. 1 A
3} Fig. 59} #o] AETD9 Fx7} 5712

4 & caspase-39] W¥o] A FIIEHIUT
28y caspase-89] L A3 HA @
sttt metM AETD7E fr=dte AME Abd
7148 & caspase-3& AH3e RAE & &
ARt

AETDE scripenetriol®] RAHE2ZA &
# A 1o, scripenetriol & trichothecene
o FHo| F3ke oz WAREEA
Fusarium F3old] <3} A4+El mycotoxin
24 45994 K}, Trichothecene
& A MIXel 60S ribosomal AT
AgFozAn aud L ARy
P ogwd 499 Ase 2% AEY A
2g gozig.

olg1gk A= B wl AETDe} 93
apoptosis®] fr=& @A Ao A
299 A28Y. FREFHE (L jponics)
o] AAAE Qo o] &3ty S A
g3ted UA, &5 R gEer o
A 7BES AEEAReY, 2 FHE 7]
Ao B8 A4 T2 oo g2 T
Ae HHAES apoptosisE FEFTOE
AN 259 IFAUeE eI EHA
gtow, & A7 EAME EEEFTEHE
(I.  japonica)g2¥e  Ezlg AETDe
apoptosisE #E3te dYgadst Hojd
g4 7Hxg 7Hd & Ae T2 A
€ 7R JSE Q0 # & At A
A5 HZ AEIDE X382 A4
Azrg EE3td A HIYAME
(HL-60)8 Ao 2 apoptosisE HFr 3o}
= AHE ERIda, AETDY) fE3les
apoptosist caspase-32] A3 E 3 d
ojdtie 71He ¥yl 8 A

49 ATE ackaw, WH W
A EZFNBT-I) N X FR-EF3=2(L japonica)
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