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Anti-cancer Effects of Bujeonghangam-tang
on Human Neuroblastoma Cell Line LAN5

Mi Hyun Moon, Young Kee Cho, Seong Kyun Lee, Jung Sup Lee, Nam Sang Kyu, Jeong Hyun Ae', Goo Moon

Wonkwang University Jeonju Oriental Medicine Hospital, 1. Wonkwang University Iksan Oriental Medicine Hospital

Bujeonghangam-tang(BHT) has been used as an anticancer agent in oriental medicine, but the mechanism by
which it induces cell death in cancer cells is still unclear. To investigate cell death mechanism by BHT in cancer cells,
the activities of apoptosis signaling pathway were tested in human neuroblastoma cell line LAN5. Viability of LAN5
cells was markedly decreased by treaiment of the water extract of BHT in a dose-dependent manner. BHT induced
cell death was confirmed as apoptosis characterized by chromatin condensation. We tested whether the water extract
of BHT affects the anti-apoptotic protein such as Bcl-2 and Bcl-XL, and the pro-apoptotic protein such as Bax. Both
Bcl-2 and Bcl-XL were gradually decreased but Bax was increased in a time-dependent manner after the addition of
the water extract of BHT. Cleavage of Bid by activation of caspase-8 protease was also observed in LAN5 cells by
the treatment of the water extract of BHT. Taken together, these resulis suggest that the water exiract of BHT exerts
anti-cancer effects on human neuroblastoma LAN5 cells by inducing the apoptotic death via down-reguiation of
anti-apoptotic proteins such as Bcl-2 and Bc!-XL, up-regulation of pro-apoptotic protein such as Bax, and activation of
intrinsic caspase cascades.
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Table 1. Prescription of Bujeonghangam-tang

85 LEE B3 i
K Radix Astragali Astragalus membranaceus BUNGE 12
AZ Radix Ginseng Panax schinseng NESS. 6
a7 Rhizoma Atractylodis Atraclylodes macrocephala 4

Macrocephalae KoIDZ,
B  Pericapium Citri Reliculatae Citrus unshiu MARCO. 4
£l Rhizoma Pinelliae Pinellia ternata BREIT. 4
g Cratagus Pinatifiba Crataegus pinnalifida BUNGE. 4
BT Fructus Amomi Amomum Xanthioides WALL. 4
B Radix Angelicae Gigantis Angelica Gigas NAKAI 4

ZEF Fructus Ligustri Lucidi Ligustrum licidum AfT. 4

&EE  Radix Cynanchi Wilfordii  Cynanchum wilfodii HEMSLEY. 4

TR Semen Psoraleae Psoralea corylifolia L. 4
REZE Herba Solani Nigrn Solanun nigrum L. 4

RREE Cortex Ulmi Pumilae Ulmus pumila L. 4

LHE Herba Scutellariae Scutellaria Barbata D.DON. 4
BiE  Herba Artemisiae Caplllaris  Arfemisia Capillaris THUNB. 4
'8 Radix Glycyrrhizae Glycyrrhiza uralensis FISCH. 4
=# Rhizoma Scirpi Scirpus flaviatilis A. GRAY. 2
EA Rhizoma Zedoariae Curcuma zedoaria ROSC. 2

Bt FE Herba Oldenlandiae Diffusae  Oldeniadia diffusa ROXB. 15
Total amount 33

ABlo] A18R ole B ZEE(H0 extrac)ZE, S40% #%
02 21 ¢ g Y271& 228 SR ESAA
oAl 3217} 01 The AXE BHISIAL 3,200rpm 2 E 2027 A
2187] & z=Z7|(Rotary evaporater) & S5} thE 70T (Deep
Freezer)o A1 12417} 014} BZAI7| 1 Freeze DryerZ SEUL
A7l AE AEE ARESI9ICE
3) Alet B 717
RPMI 1640, &34 % trypsing Gibco BRLAHGrand
Island, NY, US.A)ollA], FH5 232 Hyclones Alol4] Fi5k
of A1t wiet £71(48-well plate, 10 e dish)& FalconA}
(Becton Dickinson, San Jose, CA, US.A)ollA] T3l AHEa}
%3}, Bel-2, Bel-x, Bax, Bid, caspase-8, PARP Bl B-actin Soil th
&l 3R> Santa CruzAkSan Diego, CA, US.A)oJA{, anti-goat,

anti-rabbit IgG  conjugated horse-radish  peroxidase®}
enchanced chemiluminescence kit(ELC kit)=  AmershamA}
(Buckinghamshine,  England)ollx]l  FQl&led  A1&3I%ict

Tetrazolium bromide(MTT) @ Hoechst 333422 SigmaAl(St.
Louis, Missouri, US.A)ZRE FI5lH AIE3IATE

017} AARNTE ME LANS MxEE ATCC(American
Type Culture Collection) 2RE} FI&kod AiuleF sFHA AH

& HAISIH.

X ek 2 AJeERE]

017 AARMEZE M EQ] LANSE COp AlZ wileEr1olA (3
7°C, 5 % COy) 10 % Fha52 E&o] 3 RPMI- 1640 wiA|01A]
RS, oF 48117} F7) 2 RPMI-1640 sl g wAlslo] o
log phaseoll 2l AlZoll TS 59 SIHIE AMElet 7 A2

9] FEg BB oloj dPF YEE LEE AT

TT BAHOE ZESIPCh AZE1x10°
cells/ ) Al EaQTH24-well plate)ol] 1 e BEF5H0] 124174
0l2t CO; A HiY) QoA OFE AL MTT &N mg/ml,
phosphate buffered saline: PBS, pH7.4)2 4glcl Q38 29
Aok £2 Aelst £ silgy 2] /10514 Frisied 4417t
BISAIZICE 4A17 E, wi kg RASKL 1 it DMSOE 715}
of AoRlE i) 3 AL Hek formazang SolAl7]
T}e, 9%6-wellg EZITA(THERMO max, USA)E 0838l
540 nm TFOA EZTE SEIIACE AE HESES Hi ol
2T Hlwsle] WMEE(%)E EAISIITE
3) Hoechst Q24

A ZEO] e HIE ZARBE] {6kd LANS Az
CHHIZE AEI8 & MEZZE PBS(phosphate buffered saline, pH
74HE 28] MESINC) M EE= paraformaldehyde SH(3.7 %)<
= ARo4] 1087+ TES 3, 10uM Hoechst 33342 SHO T
A20)4) 202 BAG] C3A] PBSE AABIGCE GAE HEe

il
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& 3n A (Leica MPS 60, Germany) 2.2 IHESICH
4) Western blot analysis
i oRE LANS #lifgol Q& AEieh 98 A7 Fol fEEE

ME 61, cold PBSE 28] MAEI¥CE €2 #iii= total cell
A7) Qlof AMRRARE EEE®E(G0mM HEPES pH 74,
150mM NaCl, 1 % deoxy-cholate, ImM EDTA, 1mM PMSF, 1
pg/mt  aprotinin)g HVISled 4TolA] 3087 HFZAIFIAL
13,000rpmol 4] 202 ELAESK AEALS +AAGITE. AT
ALEORO) THIZA S BCAH O Z HHFHI, S2+Q] THIZA (60 ug)
S 3x sample buffer® 23o] 100CollA] 581t =
SDS-PAGEE  A|#H519 ANEs gel® \'/PH_HQ%
electrotransfer system (Ellard Ing, seattle, WA, USA)E 0]&(0.
mA/ cm)5lod nitrocellulose membrane 22 0] FA]7| L,
buffer(> % skim milk)9} Ar20llA] 2417+ B1S3IACE. Bdl-2,
-Bel-x, Bax, Bid, caspase-8, PARP % B-actin ol tish &tdl&
0.05 %(v/v)Q tween-200] EHFE Tris-buffered saline(TBS-T)of]
11,0000 2 3435k nitrocellulose membrane} 2204 44]
7+ 912519 2m, Caspase-3 protease, PARP, Bel2, Bel-x/L,
Actin E0}] th3} 24} kA anti-goat, anti-rabbit igG conjugated
horse-radish peroxidase(HRP)E TBS-TZ 8]41(1:3000)3}0d 442
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Ego] oE GEE2 niX v} LotBr] {8l WA HKIEFER

sCE HIKIW AFEERS MTT%@OE ZH IR
LANS A Zof 100 ug/mQ) BWERIS MEISH & 2447t ¥ A7
0] 20 % ZHABIYIL, 500 pg/mé R AlolE 49 %, 1000 pg/

n AZ) Alol= 55 % 0)4} AEfFAe] ZABIACHFg. 1),

1[[ I

BHT(xg/mé)
Fig. 1. BHT decreased the viability of LAN5 cells in a
dose-dependent manner. |ANS cells were treated with various concentrations
(from 50 to 1000 we/ml) of HO extract of BHT for 24 hr. Cell viability was determined
by MTT assay. Results represent the mean + standard deviation (SD) of three
independent experiment. (BHT: Bujeonghangam-tang)
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Control BHT(50042/mé)

Fig. 2. BHT induced the nuclear fragmentation of LAN5 cells. Celis
were freated with BHT(S00 uM) for 24 hr. The nuclei of cells was observed with Hoechst
dye under fluorescent microscope. (&) control cells, (B) calls were treated with BHT(500
uM) for 24 hr. (BHT: Buieonghangam-tang)

3. FRIEHIFES O] caspase proteased] Elol RIA]= &t
BETELE 2520 93 LANS A Zo 1A} slato] AE

TAF RIS EQ6 BAIQ! caspase family cysteine protease
243510 BAVY A=XE EQI5E) Y6k procaspase-8 T
A wE AT E RABIGCL KEFEE £EE A A] AR
Z o] it procaspase-8 protease@] B3 71 FEE QAri(Fig.
3). olE g A=
HeAwlo] E43=0
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Fig. 3. BHT cleaved procaspase-8 protease in LANS celis. Cells were lreated with
500 we/ml BHT for various periods. The equal amounts of protein from cell lysate were
subjected on 120 % SDS-PAGE, transferred onto nitrocellulose  membrane  and
immunoblotted with anti-procaspase-8 protease antivodies. The immunoreactive signals
were visualized by ECL. (BHT: Bujeonghangam-ang)
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fagkoll Al ZAVSIGTY. HREFEER 500 ug/mtS AZISH & Al
of wigt LANS M EZ AF), BHs MEZEIAUI Bid BAFE
anti-Bid TAZ 0|23t Western blotS A1 8ICHFig. 4). $RIE
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Fig. 4. BHT cleaved Bid in LAN5 cells. Cells were treated with 500 o/mi
BHT for various periods. The equal amounts of protein from cell lysate were subjected
on 120 % SDS-PAGE, transferred onto nitrocellulose membrane an immunoblotied  with
anti-Bid antibody. The immunoreactive signals were visualized by ECL. (BHT:
Bujeonghangam-tang)

5. HRIEFUEIE HhHI0] LANS fEftkolA] n]EZ =20t Thid
¢] Bid, Bax W Bcl-XL & ghdlo] v|x|= Gt

HEZAAE ZESle BOsle 5338 FFA 4H=E0] Bd-2
Aunzlrolth. 2 Aol HEHER SEE0] ot LANS
M EIAW 4o] Bel-2 PHBAIF: & pro-apoptotic 71&E &
Bax $} anti-apoptotic 71’58 G+ Bl-XL TH &S] wd H3lE
ZAVSIITE LANSH 2 500 pg/mé SREHREBS AIPEE A
gl3t &, NS ZEG THEG o] Bax B Bl-XL T
off thst ERIZ AH25l] Western blotting2 AI#SIRICE I &2
I HZAME BFolA KEFEE FEEC] ARt JEFSE
Bax GHZI0) WEl S S7IA17IH, Ba-XL ThiE whel 2 ZhaA]
713 ASE FRIGHAUCHFig. 5).

olggt FIE  HREFUEECl Bd2 Ty I
pro-apoptoticdt 7158 ZF= Bax TS JIsE E43IA17]
i1, anti-apoptotic proteing) Bel-XL ¢iZ Q) wdE AAAIA
LANS MZIAME FESIfieh Tekert

B HT (500 ug/mt)

Bax

BC‘-XL

Actin

Fig. 5. BHT led to the increase of Bax expression, and decreased
the expression of Bcl-XL in LANS cells. Cells were treated with 500 ug/ml
BHT for various periods. The equal amounts of protein from lysates were subjected on
120 % SDSPAGE. The membrane was immunoblotted with Bax and Bel-XL antibody.
The immunoreactive bands were visualized by ECL kit. (BHT: Bujeonghangam-tang)
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WOE My} gzich BEE AUE B2 UEhls #ts
MBS BE, MRS iR (swelling), B#(lysis) 2 SHk6H A
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QITF AFEMEE MZEF LANSO gt HKEHEES FELaT

of ABE'Y. HEE WHASR BIEE BILK B0
Sh= #Ago] Ao 22 BES B ol AMBEL ATt
2 WANE BRSNS BEke) Yo A aEE
BE BRE B RS S9 Eol AIBEL s -
IR \ALE R ZMESE ko] oM e BRE &
B E9) AEol ABE L YLK, EEET WIS HHE LR
BEEEsle Were] Jom SHAMR ARE g 59 BE

ol AFSEITL UEF. $iES WERE FiEshs a0l 2o
0 fHE BRE IEE SRTREEHE B8 59 BEd Al
85T JATPY. S HAAIR B MEko] Aom FHE
BEE 59 gl ASE L AT, S8 BRER B
olE Zgko] oM BE AEE BRE HE 59 A8 A}
853 Yo Ehe SR EEEEslE S50l om
RRIRIRE FERE B BitE &£88 ME 29 X5d Al
FECPY. GrEnTEE WERE BRARSE G50 9lon
B SR EIBE E S Rl AISE L Ui

B #geolMe Q7 AEEAZE Migel LANS £ ALS
Siod, (RIEHUREEER F&80) 98] LANS g AlZ A} o 2
B1E11, 2 ASHE ol #olshs TE sl ud HglE

AFIO BN RKEFIEERS HiE axo) thet BEXMIESH #
o] oldlE F/FOILAl St BA HRENEE FESE
LANS MZof] s e AEIst 21, 5% AEFHOE MEEY
EWE VIERICM(Fig. 1), I ##80] MEILA} #imol] 2Ja)A]
ni7iEo] #o) BE HOZ HRIEUCHFE. 2).

RIESUEBO] 9ISt LANS #lifatke] MESS0] MZIA}
ASHEAE YshFIEAE Eelsl] gkad oy 4dslg
SEEIECE WA MEIAR FQ ZEHEES] FHQ) caspase
family cysteine protease 9 &3l JREE ZALSIQICE 19864
Eillis W Horvitzo] 2]3}o] nematoid C. elegansolA] ced-3 2
ced-49] mutationo] M EILAIE ARSCH= BT 0T 2 ced-3
9] mammalian homologue®! ICE7} cloneZ|1CmH o)== Foj
caspase-3 proteasei WHER LY, o]Fo] oF 14E 59| caspase
family cysteine protease®] subfamilyZ} B1&8% QJom olg &
A= cysteme7]U]-o HEHOZ Atigl= phizE H
(protease)E codingdt1L AT} Caspase-3 proteases A E

o] proenzyme HENE EANSIL Qrt7} caspase-8 & 9
initiator caspase ol 2]5}0d pro-formo] Hiro] 45k
= HEErh

2 FisolAle KEFEE M2lA AZIAP fEFE
LANS #lifi#koll A initiator caspaseQ] caspase-8 proteaseQ] &4
gl 5L ool OIS Bid] AT IRE ZARBIACE E #igol
A% caspase -89] pro-formo] HtiEo] B4l E A O FEE]
(Fig. 3) M:ZIA}} caspase-3 439 AHO] JYSE FR&H
T AJTE TS REFEE AE & Aol Ade) wal
caspase-8 proteaseol] 2J¢F Bid THAZ O} Brio] Liehd=) (Fig.
4), dchEl Bidi= D|EEZEER|0LE 0], MELAIE EX6H B
719 eslzt gt
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Qo] pro-apoptotic 7|5 k= Bax THIZIQ &5
0, anti-apoptotic 7| 5& &= Bel-XL thiZl gk
=4, ol= HEFEEC] LANS MigHkoIA] Bel-2 T
g R FAEHAZE AARBIGTE olgidt AUZERE
FE FEE 95 LANS RS AFgE HEgA0l
Ko oEs & 4 AJTH

olX9 Alg FEolH, REFEE FEEM A%t A
AERAZE MEKLANS O] AbE A] MEZUX} #Ee FAVS
H} caspase A9l 43I} Bid9l B&, Bax9 wd Zrp W@
Bel-XL &S] Wie Zhaof] 71Q1EHE AARSEL Tt o)zt
ZAIE in vivo HESE Yol Z&slY 85 48 d4Es 4
AT, BTt Ve FillEE B g 7ldsks vt 2
gzt AtgErt.
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745&ﬂ:t+ %EH@H&O] LANSOﬂ x%alokﬂ 4EE,
& 2A 34, caspase family cysteine protease®] W, Bid
e} gt Tl MEILAF ZE FIShE Bol-2 HRIAF
Bax T Bl XL RhZl0) wdl WSS ZAlGld 1183} 22 A=

0{>l _[::,m

KIEFUES FEE0600 pg/m)e 1+ AEZMZE filg
Bk LANS of X2] Al MlZ5d9 aHE VBRI HKIEHRE
B FE2E A8l Al Uehe MZ2S4e 8 2do] BEFEo A
ZiIAKapoptosis)oll A8t MZZHE EOISINCE HKEHEES
FEE ATl A] LANS fifgtholl A} procaspase-8 proteaseS EH4
3l HElE Boldldicth REFEE FEE A2l Al LANS #iiE
#RollA] caspase-8 protease E4Joll 9ot Al ZEW FZFQIXIQ] Bid
O] o] VBT RIEVEE FEE AEl Al LANS #Hfark
ollA1 pro-apoptoticst 7158 Ze Bax TS W ZUi9)
anti-apoptotic protein@! Bcl-XL THHZS] Wls] ZHA7} HAITY.

ol89 ZNE FEoMH, KEFEE Mol gt 9
ABEAES ik LANS 9o AlE2 MZIAL HsolA]
caspase A9 43} Bid9 2&, BaxQ v+ &7} L Bd-XL
TAY) O Zao] 7IQEE & ¢ UM ol REHES
o) BAEERY BE SHO| ME LAY BEF O WHE S 9uis)
T AHAOE OIE SE HER YU HUEE Eold] 1 55 ¢UB
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