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Effect of Batryticatus Bombycis Extract on Apoptosis in B16F10 cells

I Ho Kwen, In Sun Du, Min Chul Park, Chung Yeon Hwang, Nam Kwen Kim*

Department of Ophthalmoelogy Otolaryngology and Dermatology, Wonkwang University

This study was performed tfo investigate the anti cancer effect of Batryticatus Bombycis extract(BBE) in B16F10
cells. The cell viability after BBE treatment was quantified by MTT assay. The results showed that BBE inhibited the
proliferation of B16F10 cells and caused a 80% inhibition of B16F10 celis at concentration of 500 xg/ml. B16F10 cells
exposed to BBE displayed the DNA fragmentation ladder and nucleus chromatin condensation characteristic for
apoptosis. The enzyme activity of caspase-3 and actived caspase-3 protein was markedly increased in B16F10 cells
treated with the BBE. The expression of Bcl-2, anti-apoptotic protein, was decreased by treatment of the BBE in a
dose-dependent manner. And the expression of pro-apoptotic Bax protein was increased. In conclusion, we can
suggest that BBE induce the apoptotic death of B16F10 cells via activation of caspase-3, cleavage of PARP protein

and Bcl-2 degradation.
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1. Alg9 MZE

2 A8l AIE3H BB (Batryticatus Bombycis)2 410!
AAHME)ollA] Fisiel 29 Ag AHsld A8siRict A
BE 100go] HIErE 100m 7 € 713K 6A13F SO Sonicationd}
Art o) 2N G filter paperE 01 &8I 1l 3000 rpmS
2 AXEE|l &, &&7](Rotary evaporate) 2 24 & 5I5IC)
0]& -70C(Deep freezer)ollA] 12417} 014} &Z A7) T} ekda
freezer dryerZ2 EZAXZAIAH Ux BY 554g (58 &

5.54%)0] A|RE ANUCH

2. M2 ol

B16F10 M| (A Z2F28)9] s T2 CO, HiY71(37T,
5%)A  10% SEfolEE(fetal bovine serum)o] EENH
Dulbecco’s modified eagle medium (DMEM, Gibco BRL, Life
Technologies Inc., US.AMIAIOIA wieksleiom, 420} 3ml
9] trypsin-EDTA(Gibco BRL, Life Technologies Inc., US.A) &
Hg AHESTI Aiiide dAslEM BRBFEES A
| MES] apoptosis BALT} olo] B WSHA YES S
oot =

%

o
i

3. MTT assay

B16F10 M 2 24welloll 2} wellgt 1x10° cell®] BFSLI 24
AIZE EQF vislo]l M2 E eHEal ARl ThE ERHE AIRE
72417k S Melsidict sHUeE A DenizotS} Ritad] HHEE
whet 1% MTT(3-(4,5-dimethylthiazolyl) 2,5-dipheny! tetrazolium
bromide)&M & T E wellol] 50ut/well A 718] F11 TIA] 4A17F
HHIBIATE i 541 WE¥ formazan ZFHE DMSOM &
AL Aol 10827 shakingdt & micro plate reader®
540nmoi| X9 EETE FEINTE 27 BA2 dET Eot
OD540%rE Told AT (100% dET)S] Ho OD50gkA
St HREERE BRIBIYCL

4. Hoechst stain

ApoptosisTH&oll A QolLHe DNA BE 810} Uz 552
22517] 91610) Hoechst YIS AIGIICH HME ZE2o]

2%l MESS 4% formaldehyde SMcilA] 1HAIZ] & PBSE
o]F 11 Hoechst 33342(Sigma Chemical Co., St. Louis, NY.,

Y5 3l

gE01 - 1

US.A) QAAIOFS PBSol 10pMo}] T2 3145k 1087 ¢4
gF & DR PBSE AIAGHL FENIF2E HEsiart

5. DNA £& % A7igs

DNA 23E 20 22 Miller 59 ol £610]
AAEIATE M EQ] genomic DNA Z&EE Wizard genomic
DNA purification kit (promega, Madison, W1, US.A)& 0|&3}
2 ©om, Isopropan alcohol Xl 2sld S5¥ DNAZ 70%
ollEtEe] AT & HZ AFXAFCE TESE EH(G0mM
HEPES pH, 74, 150mM Nacl, 1% deoxy-chocolate, 1mM
EDTA, 1mM PMSF)ol 831 DNA 5488 15% agarose gelol
50V, 3A17} E0F M7IGEE AA18}] Ethidium bromideo| ¥
A5l UValolA]l BHEsIETt

6. Western blot & image analysis

HioFE BI6F100] AME SEES 2t SEEE 72410 8¢
X213t o} B16F10 M| ZE 445K, cold Hank's balanced salt
solution(HBSS) 2.2 23] MASIArt XY MZ= lysis buffer
(phosphate buffer, pH7.4, 1% Triton X-100, 1mM EDTA, ITmM
PMSF, 1pg/ml apoptinin, 1ug/ml leupeptin2 & SolA S5}
Gt 86 AE BFH 2X sample buffer?} 4304 100TofA
3R 201 &, 10% Sodium dodesyl sulfate-polyacrylamide gel
electrophoresis (SDS-PAGE)E A1 718 E0) Eit gel
9] ©MHZIE nitrocellulose€ membrane©CFE  transferdt &
blocking buffer(10% skim milk)Z 2041 24171 SO ¥HEA]
7 %, primary antibody&ol td LME Tris-buffered saline
oll 11,0008 3431 YRZA1ZICE secondary anti-rabbit 1gG
conjugated hose-radish peroxydase(TBSTE 11,0002 F 34,
Amersham, England)S} 2}20llA] 1A]17F 8184171 & enhanced
chemiluminescence kit(ECL kit: Amersham, England)& A}E35}
o WEo] =&FA1ZC) Image analysisQ] Z$ Vilber Lourmat
Bio-1DE &E3IICH

7. SHEH
AEloA g2 Al One-way ANOVA testZ 0jE35lo
E7) ME)51% L, p<0.05, p<0.01 =AM FALE HBH6IN

ELEE]

QA B16F10 M| Z WEEol n|A]e= o

1 BER F280] gy &
EKMTT assay)

BHE 2220) DEUMEQ] BIGFION£Y HEE o
W GEg uiRleA golir] Al HA BER FEEY
=T 2 50, 100, 150, 200, 250, 300, 400, 450, 500 ug/miT &zi&t
Z 72717 N EE sieiel M BES0] HEIE MTT assay &
B3 Sdoidct (Y 2X). MEYESE BET A9 o
FTE 100% 2 BRIEIE S A2, 93.8% (50 pg/mil), 93.3% (100
1g/ml), 845% (150 pg/mi) 82.1% (200 yg/ml), 63.1% (250 p¢

fr
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/ml) 58.5% (300 sg/ml) 31.6% (350 pg/ml) 24.5% (400 zg/ml)
21.2% (450 pg/ml) 167% (500 gg/ml) &) 4718 Hol MEYE
=+ UYCHTable 1, Fig. 1).
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Fig. 1. The viability of B16F10 cells treated with various

concentration of BBE by MTT assay.

Table 1. The viability of B16F10 cells treated with various
concentration of BBE by MTT assay

Concentration of BB (w/ml)

Cell viability (% of control)

0 100 + 73
50 938 £ 22
100 933 £ 18
160 845 + 51
200 8.1 £ 56
250 831 £ 16
300 585 £ 26
350 316 51
400 245 = 11
450 212 £ 01
500 16.7 = 06

The data were compared with control(%).

2. B16F10 M E9] apoptotic body B4
Apoptosis®] £ T}E HERSHE

(shrinkage of cell size) B 4E BWEY] 6k HEEHAT|E
o] &8¢ HENErE Q] A EBIACL Fig 2& HAR ££5
S 400 gg/ml L2 7247t SO AT & AKICE EH6K
T} (400uR). 48 AolM el Zol tHETY M7l HIGi
HEE &&= 400 gg/miTollA 2 MEY 277 A 1/2

o1&t Aol o, Hgh Mzt & 1 MA= A 22 2ol &
FEAL, tih GA Bole 58 52 Azt #EEAeH A
ET ZASIECHFg. 2).

228

L: i
[

Fig. 2. BBE(400ug/ml) induced apoptic body in B16F10 cells Celis
were treated for 48 hrs by BB in dose-dependent manner. Apoptotic bodies ware
observed i1 () by BB treatment (x400).
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3. B16F10 |29 E4WZ] condensationT} fragmentationol U]X]
= g

719 dgloliA HeNstElel Balg Edi MZEAY &
AE QI8 Z, DNA fragmentation®] F5& #&E8l7| sl

Hoechst staing AAISINCE BEE F&55 % ;rq 215K L= o
ZolAle I3 Lol 39 Hek| pEE FEEXEIT
oAl A1 o AFT TERYCRE té‘lﬂ?ii}. 8Lt Fig. 3
oAl B niol Zo| BRE FEE 400 gg/ml T I
HEQ 4271 Hol Zol QLI (data not shown), Al Z3H0| &
ol #OF Z/olZ]l DNA fragmentationo] THEE AT

Fig. 3. BBE induced chromatin condensation and DNA fragmentation
by hoechst stain in B16F10 cells. Celis were treated with BRE(400ue/mi) for
48 trs. Chromatin condensation and DNA fragmentation (/) were observed in 400 ug
/mi of BBE {x400).

4. BB Z&Z0] DNA fragmentationdl] DIXlE &

Fig. 3 o419l #8270 DNA fragmentation 3438 201
317] $18ka] agarose gel electrophoresisiiZ 0186t laddery
DNAZRZE §ArS TEBICE Agarose electrophoresisol] 213t
DNARZE d4g #asl] dl ABEBEZREE 100 pg/nl, 400
pg/md EEE BI6F10 Al Zoll 72Xt AEigt &, vite MEE
271510 DNAZ £&31ch 0] DNAZ 1.5% agarose gelol]
71¥8 5511 ethidium bromide HA0S E3lo] TAKSE B3, 400 pg
/ol =TolA ladderd O] DNAREE 015 4 UUTHFig. 4).

BB (ug/mi)

100 400

Control

Fig. 4. The effect of BBE on DNA fragmentation by electrophoresis
in B16F10. The Celistix10F) were seed in @ 10 cm dish and cultured for 24 s
after BBE treatment(see Materials and Methods).

5. BB S&Eo] Caspase-3 EX3lol DAl BE

BEE 2222 M8 BIGFID MZY &89 71H0)
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Ao}

apoptosis 1419 220} ladderd DNAEE &
o ol Ofgt HAZ9l HH FEF7 EolElo
Z&E Xojol 9g B16F10 A 9 apoptosis &
g3 Ho] A=A ZRABIFCE caspase-3(Yama, Apopain)e=
cysteine proteaseTA] AZ LHoJlA] 32 kDa¢! vl&-4E 9] caspase-3
AN S &MfSh=tl TNF-a, TNFR-1, Fas-Fas ligand, growth
59 o 7t
A Z29] A5 (death signal)oll 9JaiA] 17 kDadl} 12 kDa®] A%t
A2 2 gde 2HA Frh wiehi] western blottings 018
Slol BB FEEE BI6FI0 Al ZFofl Meidt ohg Mz il &
A8 caspase-33} H|E4E caspase-3 THUZ QIBQUES TALGKA
th GRE 222 M2 & BI6FI0 MZERE] thlg £&6}
o AR 23, Azl sZol vizisle B84 g caspase-3
(32 kDa) THEZE ZIA6I a1, E451E FERY caspase-3 (17
kDa)Q] ThHZO} k2 AhH OF £7)51AT(Fig 5, Table 2)

}3t Hoechst
Akl =g

"OLO] caspase—39]

ole

factor deprivation, virus, DNA damage, grazyme

(A)

BB (pg/ml)
Control 100 200 300 400
32 kDa —» M. b vvalienn oo
17 kDa — o, ——
(B)
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Fig. 5. The effect of BBE on caspase expression in B16F10
cells. The cellst1=10% were seed in @ 10 cm dish and cultured for 24rrs atier BBE
treatment. Various concentration of BBE were treated for 72 frs. (A) Caspase protein
dose observed by western blot. (B) The results of (A) analyzed by mage analyser
system. Rectangular curve (I was the value of procasepase-3 32 kDa (inactive formi
and circular curve (@) was the value of caspase-3 17 kDa (active form).

Table 2. The effect of BBE on caspase expression in B16F10 cells.

Protein expression volume
(% of control)

BB concentration (ug/mi)

A B
0 100 100
100 402 1100
200 539 1152
300 488 52514
400 202 225082

Diata were fold induction of control. A was the volume of 32 kDa protein B was tre

voiume of 17 kDa protein.

6. Caspase 21310 w2 PARP Thizl Mt} 24}
Poly(ADP-ribose) polymerase(PARP)= DNA &b

A= HAlo EASkE 489 shiz FHT 116 kDad)

PARP gh&lo] caspase-3oll 215l 89 kDa%l 24 kDa2l v 1=t

WAL, o1 dr IHE S apoptosis®l ZrEo] HOshs HCRE

HHI )
S

S BEA - e

T

HHSIACE Ololl caspase-32] 4ol whE PARP thizl 7| C)
Hoord e A6 215k BB 2255 100, 200, 300, 400,

o

0 B16F10 A ZEoll 72417} 218} 1L western blotting &
AABITE BRE £E288 A2ig 2 116 kDagl PARP
e pRE 2520 o] S7tadl mek Zasie] 500
sroie HEzH HWBW 7o) 2Hs) A 7, S|
HEN9 89 kDa PARP LI ZS [l 2229 8% 9
2 571l BB SEE 500 ug/ml FTONA DHx el
o cREo| Mok HeE EAsKITt ol BRE £&
Ag]Al PARP THZ] 2H0] caspase-3 & &7i¢t &2 8
FOZ LJERGOm, O]% caspase-3 @4Jo] wigh PARP thizl
| E7RIES & 4 ULt (Fig. 6, Table 3).
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Fig. 6. The effect of BBE on PARP expression in B16F10 cells. Cais
(1x10%) were seed in @ 10¢cm dish and cultured for stable condition for 24t in CO.
incubator. Various concentration of BBE were treated for 72 fws. (A} western blotting
data (B) The data was extracted from image analysis system. Rectangular curve (M
was the value of PARP 116 kDa and circular curve (@) was the vaiue of PARP 83 kDa

Table 3. The effect of BBE on PARP expression in B16F10 cells.
Protein expression volume

BB concentration (ug/ml) (% of control)
A 8
0 100 100
100 738 1000
200 884 1055
300 52.1 1201
400 204 7023.6
500 0 135203

Data were fold induction of control. A was the volume of 116 kDa protein. B was tre

volume of 83 kDa protein.

7. Bel-2 THBAL9]

Bal-2& EZHEENAIS apoptosisE
ol 79l RFAL Bola AY WA ‘3"74%
(proto-oncogene) &, apoptosisoll thal] ZFA
Ue ACE ‘ffiﬁ ATt Wk, 2 *—J?:J% apoptosis©} o1&t
JINI Qs SHANE ¢edd Ba-2o) RIXE AER 53
o gakl thalM EARIGCE AR FEEE BI6F10 AZo)
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o] western blotting BF © 2 Bcl-29] WGl g THAEIQIC). Hak
Bel-2= THA] o]n]A] 243l olgfet 22 ZHE 41E3iditt (4
guiy 2%). 1 27 Bd-29] g e aiE 259 Ml 5%
ol JEXMOTE AAER2H, oAl BAHolAl HEATFE 1022
g5 BAE FEE 100, 400 pg/ml STolA 212, 997 %,
8.6 %% LUENGCH, HRE FEE 400 pg/ml MZlA] Bol-29] v
e 9F 0 % ol Hagks & 4 URUCE (Fig. 7, Table 4).

Sl

i

A BB (pg/ml)
Control 100 400
Bel-2 —
(27 kDa) e >
B
® 1ooi
E
2
S _ 80
£3 |
gg 60
8% |
;5 40
2
o 20
-9
o

Control 100 400

Concentration (pg/ml)
Fig. 7. The effect of BBE on Bcl-2 expression in B16F10 cells.
Cells(1x107) were seed in ® 10 cm dish and cultured for stable condition for 24 frs in
CO; Incubator. Cells were treated for 72 hrs in various concentraton of BBE (100, 400
we /i, (A Bel-2 protein dose observed by western blot. (B) The rasults of (A) analyzed
by image analyser system.

Table 4. The effect of BBE on Bcl-2 expression in B16F10 cells.

BB concentration {(ug/ml) Protein expression

(% of control)
0 1000
100 99,7
400 86

The data was % of control.

8. AR £5E0| Bax phUZ gly okl n|x= FE
Bcl-2 family & 3hLIE ERE S04 apoptosis EXICHHY

Z Ued7 Bax2 Wdlol] vl GEke HESIACE BER &
28 77} 100, 400 pg/ml ZLE  BI6F10 M Eof Aot =
72X oHekeliTt Wi @kg ¥ Bl6F10 M2E sk
western blotting W] O 2 Bax9] WlslE TEEI9 A, thA] olul
A Bkl olglel 22 ZIME AESIRITH (HEdd E2x). 1
A3 Bax9 YEE BRE FEE 400 wg/ml STolA O &
7¥=1Qi). olul A B4 iR AE 1002F #rislH oBE &
&2 100, 400 pg/ml HTAAA 2+t 967 %, 1145% 2 LIERITE
(Fig. 8. Table 5)

V)

Table 5. The effect of BBE on Bax expression in B16F10.

BB concentiation (a/mi Protein expression volume

(% of control)
0 1000
100 9.7
400 1145

“he data was % of confrol,

(A) BB (pg/ml)

Control 100 400

Bax

(23 kDa) > |G S
(8

1204

100

@
<
i

Protein expression volume
(% of control)
8 3

N
<

Control 100 400

Concentration {ug/ml)
Fig. 8. The effect of BBE on Bax expression in B16F10 cells.
Cells(1x10F) were seed in ® 10 cm dish and cultured for 24 hrs in CO: incubator. The
cells were treated for 72 hrs in various concentration of BBE (100, 400 we/mi). (A) Bax
profein dose observed by western blot (B) The results of (A analyzed by image
analyser system.
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AR, SRR Siod Kol Bl UMl WEIES ot
uele Ly

EEERO] theh A8 o7 dsiE Fy zsl”, AAZE
A ghbsl galol o8k ME & wx)Y, g 5? Sol B
HRon, gy, 2715 E Y AEdE 88% 1
UoLt grer 3 wBRotol] et A8 doe Fotgr] ojgdrh

ololl MAk= Y9 Bk £ LRE#ESH: 880 AUe 7R
B FUENE THIUA IRy & od SME MEF
B16F102 0]83l ABS It TRU Thet LEH A
BEE £ 32 P‘J%ﬁ‘ﬁ%{ﬂnlﬁiﬁol 3-MCAE Ruke #7et %
WU AHAR nXE GBS, £ £2 3MCA {u YulE
of tidh HEBIES S S.Zm) 1‘* —'é% 3-MCA T Hetof thgt AR
'r] gt W ¥y % BEHEY, £ E2 DRUNE A4310]

$ JEH 72 a9 ol 1l sk 2EEd s

SE3 FAX gAY ke BER T
oSt SHEofl st A7 & Aol 5 AR ZFEEO] ik
QF M EFolA MEZAMEE FEdlke AR EiElol FAIZS]
apopotosis®| 7|Hol thet ATE AL ARE FEEO]

T EQEAZQ] BI6F109] M ZHEZ0)] p|X]e Gl oialA] o
olE7] 8k MIT assayE B3k TSI Bast 23
MTT assayollrdle 8% JEHOZ ME YE0] AAJIHCh
ol AFollM BRE FEE0] W R ZoA NEMES
SH]71= ol A ASH necrosis BT apoptosiso]l & 5)
ozl AE € & UATHFigl, Table 1). BEE &
TR EoA] MEMESS AL ES o] AE
apoptosis IFE I FABIEE Fig. 20141 He viel Zho] Hel
H "\:I'xe"g AlZSIT) Apoptosis®] FERSHEQl EAE MEA

719] & A4x(shrinkage of cell size)l} MEZUOZEE] AMEUE7)

Y E 6]-\_ 514} (membrane blebbing) =t &jE] HEjQ] ME
HEEo] MZHOE &o MEZZHE Ho{H L= apoptotic
bodyE EHGHL,
fragmentation == DNA fragmentation 52| $&to] dojdrt
I gedA ek o BEREYI 2iciel dAridE & Feay
el BEES AT8ITh MIE9 =719} apoptotic body, nuclear
fragmentationg H&SH A3 AAE FEE MelZdAe A=
7t EA BRAAE A 22 BYo] BEFEAL, A2 717 A
9] 1/2 0]4} AOIH OM, th4 AA Hols 53t &2 AEZ: o
EEACE LS AR FEEE ATISX 9%% AT L
gl Zol #lg Hokol AMejwtol HlafAl Zal EEF Hd M 2o
SYoH THEYC T BEFACE IV ARE £28 Aold
ol AE I AFEY 47} Wo] iU L (data not shown), Fig.
39} Zol MEY 8ol o M F2Z FZ7HojFl DNA
fragmentation 340 HETIC]

Apoptosis@] 3] & §hI0! DNA fragmentation 31418 &

—@OM] EOIs] skl BEE FEE 100 w/ml, 400 ug/ml =

£ B16F10 MZFo] AHrlol & AZigsal dais BaER
z=

DP. HHQFE A FETIFCH 15%

mlo

£0

S 9o

ok 4 e

B
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