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The Effects of Saengkankunbi-tang on Proliferation,
Apoptosis and Cell Signaling Pathways of HepG2 Cells

Jae-yong Kim, Young-chul Kim, Jang-hoon Lee, Hong-jung Woo

Department of Internat Medicine, College of Oriental Medicine, Kyung Hee University

Objectives : This study was done to evaluate the effects of Saengkankunbi-tang on cell-viability, proliferation, cell-cycle,
apoptosis and DNA replication on HepG2 cell and to find out by which molecular-biological mechamism by which
Saengkankunbi-tang operates.

Methods : The MTT assay, cell counting assay, [3H]-thymidine incorporation assay, flow cytometric analysis, tryphan
blue exclusion assay, western blot analysis, quantative RT-PCR were taken.

Results : Saengkankunbi-tang had no effect on proliferation, cell-cycle and DNA replications of HepG2 cells, while it
improved cell viability and reduced apoptosis, and it activated Akt and NFkB. But, it did not produce an effect on cell
viability and apoptosis when PI3K/Akt pathway was blocked by 1.Y294002 nor when NFkB activation was blocked by DN-IkB.

Conclusion : These results suggests that Saengkankunbi-tang improves cell viability and reduces apoptosis of HepG2
cells, by activating NFkB through PI3K/Akt pathway.
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ERFEES0l HpG2 celel 34, MEAY ¢ S4ZH MSNYHo olixle A

A3 A8 43S ¥ ud v Qloh

Ao BAAES ] e uel 5 7hE
Aol BYE FHx 2 dde ZAEIHE 73
Fozn NEL NgE Bl e Axrt &
3] o]FojAx gled, FTelNE HA] o]
A7t ThFsA olgoiAm P,

B A7 £irEEEY 715 B 9 3
EZEE FAANESE AN GGFoEH 4
Freimpel daagel 848 871439 A
A& golH 1z} sl9rt.

A RS O] Q14 ZHAE HepG29) F4]o] m]x|
© 9%E DNA 34 2 AXEEFVE T3 &2
son, AEAE S fEdte 54 234 U@
AT Whgo] mXe 98-S MTT assay 52
53l BN w3 5422 2 inflamma-
tory cytokine &l oj3lo] FEE X APE 2
A8l s AR 3E7)5S sl
st AT SA2AH YR AsAGAQY
NFxB ¥ PR3K/Akt AZAGA ] uxe=
A3 fo3 AHE AAr)6l Bushe nlojt

1. &

1) oA

B Ago] ALESE Al tigtekd o ghel(Aleh
FAR ) 2A%tq Agad b oA ol
A GAF RAE st ARgstgen Ao uig
7 g% og gk

2) Ade] =4

Ao AREE Aol ZAE AIFEEE 18 &
ZH97.58) 32k ZF4 500mlo] &8 90mer}
2 g7A 71, BEA L §FFEc F Ho=
A3l 1 ghe AL 80T EFH M A =
=38l1, FA#HZ7|(Christ LDC-1, Alpha/4, Germa-
ny)E o] &3l ARFEE 21.3g(FE; 21.84%)S
A9l FojA &8-S DMEM HjA] 110mee] T
ste] 37ColA 3412 B H4ch dAE A
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Prescription of Saengkankunbi-tang

s, AEE FiZG)
B Artimisiae capillaris Herba 15.00
B B Alismatis Rhizoma 15.00
(S Atractylodis Rhizonma alba 7.50
#m Crataegi Fructus 7.50
%3 Hordei Fructus 7.50
B K Aurantii nobilis Pericarpium 3.75
B Hoelen 3.75
B % Poylporus 375
B &t Machili Cortex 3.75
EOE Agastaches Herba 3.00
BET Raphani Semen 3.00
HoE Ponciri Fructus 3.00
= & Scripi Tuber 3.00
% i Zedoariae Rhizoma 3.00
BN Aurantii Pericarpium 3.00
EARE Saussureae Radix 3.00
w Amomi Semen 3.00
H O Glycyrrhizae Radix 3.00
4 # Zingiberis Rhizoma 3.00
Total 97.50

dolgle A 88 AAT 45AE 045, FE(Mil-
lipore, USA)Z oju}3le] RF3la 4T ATt
2.

1) A Eu]ef

Q1A 7HHMIES HepG2 cell® American Type
Culture Collection (ATCC, Rockvelle, MD)ol A 7<)
3] DMEM 90%$} fetal bovine serum 10% &%
HjA & o] &3l 5%<] CO, HEl7t fAEE 37T
incubatoroll 4] 8] %3} )

2) HepG2 cellol] th3t A2l Az

A RS0l HepG2 celloll PiXls F&E &4
317] $}5te) HepG2 cell & 1x10°/well9] 252 Hjok
§ B ARFRIES 0.1, 1, 10, 25, 50, 1004g/me2]
ELE 12, 24, 48, 72 A 7HESH HYstgk 4A4A
dHo] WHalg BA87| Y8t dizs E oFEC]
AZE NEE 0.1% typsing o83t 3|43}



total RNAE F335190m AZFA RT-PCR
o] &3t Z FAHA 2] mRNA HHWGE vl
a3t
3) MTT #2419
(1) MTT &A1z 9 Hg
MTT(3-(4,5-dimethylthiazol-2-y1)-2,5-diphenyl
tetrazollium bromide) Smg/ml-8- PBS(phosphate buf-
fered saline)ol] =of pH 7.55 & & 0.22me) filter
2 o33} stock solution® WEth I & 1x10°
el MEE EESET 9= 100402] cell suspension
o 10402] MTT stock solution-g #7}etuth
() Bae B9PEEA

~
v

B dr

S
x tlo

MTT stock solutiono)] cell suspensiong A7}3F
AR E 37T A 3A7E HESE T 100409 0.04M
HCI in absolute isopropanolS 2}2+e] wello] 2+ 53}
8o blue formazan crystalsS £%3]) gafAl ATk
59 £a7F Bt 5 570nmol| A ELISA (enzyme
linked immunosorbent assay) reader= OD (optical
density) & £43}9th

4) Cell counting analysis

AERFEENES O] HepG2 celle] 2ol vlXl= F
& E4317] Ydle] HepG2 cellg 1x105/welle} &
T2 seedingdF & A FEME-S 0.1, 1, 10, 25, 50
pg/mte] FEE 24, 48, 2A17F Tk Aelstsnh 4
FHERES Mg N2 MesiA gL dizxd
A EE trypsinizationS 53 348150
ter(Coulter) S

o cell coun-
ol4ste] HEST 24T
5) [3H]-thymidine Incorporation assayZ ©}-&3%F

A5
RESDER

HepG2 cell®] DNA Aol vlX| = 4 AFERS
AL 2A8L7] 918t [3H]-thymidine incorpora-
tion assay= Al3IEIHCE HepG2 cell-g& 1x105 cells/
well®] YE 2 seedingdt 3= 10% serumo] H7}e vl
A2 24770 §9 wjkEisich PRSE 28] A ¥
M2 AR w3 FAC 4RSS 0.1,
1, 10, 25, 50pg/mi} ‘s=2 Al vk RIS
22l 20 A7t Fof) 1.0uCi/mee] [3H]-thymidine(Amer-
sham, Arlington Heights, IL)S 4A]7F 59t pulse-

Zi /r/,'d_ . ,n’o#g o/gh_ REH

labeling 8}51il DNAWE
roacetic acid-precipitable radioactivity$] %count per
minute: CPM)-&
sho) 23si5cH

6) Flow cytometric analysis

Cell pellet(5x105)E 0.2m¢ PBSol| &g A7l & 2
ml 9] ice-cold 75% ethanol/25% PBSE H7isted 31
AN A PBSO) sl AR F- 100ug/me
RNase$} 40ug/ml Pl(propidium iodide)7} £3H¥ PBS
oM 37CE 3087 wige T AEE 3|4sto]
FACScan (FACS Caliber cellquest program [Becton
Dickinson])& ©]-&8}a] cell cycled 334t

7) Tryphan blue exclusion assay

HepG2 cell?] apoptosisoll wlX| = AT RS
a3ke. 2A}5)7) 945he] tryphan blue exclusion assay
£ N335tk HepG2 cellg 2x105 cells/well?] &
T2 6-well plateo] seedingd % 10% serumo©] 3
718 WA 244170 b ulFaheich ApoptosisS
H53817) $131e] etoposide(10uM) HE+= Hx0x(50uM)
E ootk AN ERBES A< etoposide E
= H0; 59 [12A)7F Aojl Al818153.0.9 apoptosis
o) WarE e Haas

8) Western blot analysis

Lysis buffer[20mM Tris (pH 7.4), 150mM NaCl,
ImM EDTA, 1mM EGTA, 1% Triton, 2.5mM sodium
phosphate, 1mM beta-glycerolphosphate, 1mM NaVOx,
{mM PMSF]Z ol &sted sl48@ ¥ La)A7l
T AyEese wude FelsiEth o 20ued]
chl A8 0% SDS-polyacrylamide gelS- ]88}
27195351521 anti-Akt, anti-Erk1/2, anti-JNK anti-
£33l Western
blotg- $=33514t}. Antibody binding2 enhanced che-
miluminescence(ECL, Amersham Pharmacia Biotech)
WS 23 72%519 .99 horseradish peroxidase-
conjugated secondary antibodyZ A}8-3}5iTH

9) NFkB 243 248 93 Axds sidg

w7

uf oAl

incorporation¥ trichlo-

liquid scintillation counterE o4

body(SantaCruz biotechnology)E ¢}

%= ice-cold phosphate-buffered saline .2



ERFRIS0| HoQ2 celle] B4, MEZAE & E4XF dsig

23] A& § rubber policemang o] g3} 3|43}
Atk 3148 AZE 6,000xgs o 127 YAl a]
slglod 100p09] low salt buffer (20mM Hepes,
pH 7.9, 10mM KCI, 0.1mM NaVO,, 1mM EDTA,
ImM EGTA, 0.2% Nonidet P-40, 10% glycerol,
supplemented with a set of proteinase inhibitors,
CompleteTM)E ©]-&3} resuspension 3t} Cell
pellete D91 o 10371 A7 & 13,000xg
2 287k A4E T8l supernatants (cytosolic ext-
racts)E #3102 =4} dry ice/ethanol batho] X
T4t Pelleted nucleis 60409 high salt buffer
(20mM Hepes, pH 7.9, 420mM NaCl, 10mM KCl,
0.lmM NaVQ,;, ImM EDTA, ImM EGTA, 20%
glycerol, supplemented with CompleteTM)E resus-
pension §+ F protein $&& 9)5) <k 3027} shaking
3 o] 5 13,000xgE 1087 Q4823 & su-
pernatants& 3tk Felp Wan NEA &
E+ Ul SnRNP 703} beta-tubulindl] 3} immuno-
blottingS F-3ke 247} HAE3Hch

10) 24 RT-PCR EA

(1) Total RNAS] F&

Total RNAT W s MEZXE single-step me-
thodo) &5} FZ59TH RNA 328 )3} solution
D= GSS sdlution(ZSOg-‘l] guanidine isothiocyanate,
17.6m09] 0.75M sodium citrate, 26.4mf<] 10% sarko-
syl 28] 293wl 33 2F )9 0.1M TR
2-mercaptoethanol 8 ¥7}ste] 2HEQiTh Wi &
348 AEE] 5004 solution D} 2Me] 5040
sodium acetate(pH 4.0)3 H7}8t & vortexing 5t th.
50044 water-saturated phenol: chloroform: isoamyl
alcohol (25:24:1)2 &3} 20:7F vortexing3t 3
1587 S0l A W atg L 20587 15000xg2 )
AR T AZdd] 100040 cold isopropanols
EF3tA 10TAM 242125 AFE F FAAH
th. RNAE 205-7F 15000xg2 U4Eed F RNA
pellets& 100% ethanol} 70% ethanol2 A% 3}Hc}.
RNAE 30442] RNase-free waterd] S-8jA1Z T} 35
# RNAY ¥5x 3% 26003 280nmoll A spect-
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Aol ofxlz Y&

rophotometric measurement(Schimadzu Scientific Ins-
truments, Inc., Concord, CA, USA)E ZA 3}, op-
tical density(260/280)2] #]& 1.0& 40ug/ml RNAZ
Ao FEE AAsG0

(2) cDNAS] 34

29 1429 RNAE MoMuLV(Gibco)®} random
hexamer primersE AME-8194 2040 cDNAR HAA}
ATk 1pge] 325 RNAE 24409 reverse transc-
riptase buffer, 1,49 random hexamer(10pM), 1u0
o] MoMuLV-RT (10U/gf), 14£9] dNTP(10pM), =1
Z}3 0.5409] RNase inhibitor$} £&s15t} o] £
FE 23TCAA 1583h 42ToA 1AZF aga
95TColM SEZF W-AIZTH A2k RNAR S &
o}y 2719 B2 ® ¢cDNAE 114 &= 1:8F sterile
H202 3]433} PCR ¥Hg-o o] &3}t

(3) RT-PCR A3}

FAA FRA 3 AFH EAS 98t cycle
numbers(21, 24, 27, 30, 33, 36, 39, 42cycles)E &
JI71EA d&Ho s 54E cDNAs (10, 1:2,
1:4, 1:8)¢] tfst PCRE Ajgstsict Zhzhel cycle
2. 95T 2 1879 denaturation, 58-62°C = 45%7F
annealing, 18] 3 72°Col|A 1E7t9] polymerization
o7 A 50402 PCR vh2-o] A 12.5-25ng9]
cDNAE 26-34cycle2 A 33l= E<F housekeeping
standard GAPDHE E33t L& A4S ZZo]
HsHoR Z7)3o] $elgilt). RT-PCR 442
< 1A7HE9E 110 voltsE 2% agarose gels (FMC,
Rockland, ME)& ©|-8-&te] £el3lHth. Agarose gel
2 3057t ethidium bromide (0.5xg/mt of 1 X TBE)
2 QAa % 15870 | X TBEZ 9439t} PCR
AES AR S ol 88l 7HN B F AREY
StATh ARG SG0) ARHYAEE FF5l
HA 1 YA A%A AT Unspliced RNA E& geno-
mic DNA2] PCR AHJE 3} spliced mRNAS] PCR
LYE) 7EE 9j3ke] 39 5 primere Hol® &
9] introndl] &}3) #]5 o] 247} thE exonso| ¥
AAEE AP 2z FH4 ZEo| g
RT-PCR&] E-0]4]2 biotinylated internal oligonu-



cleotidesE ©])-4-3 Southern probing analysis® £-<]
a4t
(4) RT-PCR AMAJE-9] densitometric analysis
A2} Ao that 4 3= ethidium bromide-
stained gels-§ laser densitometry = scanningdte] &
At} Signal intensity?] 242 IBM 3.3+ ZI5FE| o] A
Molecular Analyst Program (version 2.0)2 ©]-&3}

o laser densitometer (Bio-Rad)Z 483} t}. RT-
PCR AAE ABAAY §9EARE ASHes
scanningd}al, Wi72o] intensityE 7H4H8F & house-
keeping gene$l GAPDHE| intensityol] tjgt ztztol
SR DY intensity?) HIEE AL EN HH
Ao S . 479 F£Hld cDNAE
A 28)9] @A RT-PCRE ¥HE A1 3Qt.

Oligonucleotide Primers Used for a Quantitative RT-PCR Analysis(All sequences are listed 5" to 3)

RN LR AN
Gene Primer

Sequences

Orientation

GAPDH 2 TGAAGGTCGGAGTCAACGGATTTGGT sense
________ 3 GACCATGAGAAGTATGACAACAGC antisense
oMve 1 GATTCTCTGCTCTCCTCGACGGAG sense
_______ 4 2 GCGCTGCGTAGTTGTGCTGATGTG antisense
Cyclin DI 1 TCTAAGATGAAGGAGACCATC sense
2 GCGGTAGTAGGACAGGAAGTTGTTG antisense
CDK4 1 GGTAAGCTGCATCGATCGGCTAC sense
2 AAATCCAGTCACCTAGGTAGCTC antisense
pS3 5789 TCTGTCCCTTCCCAGAAAACC sense
6930 TTGGGCAGTGCTCGCTTAGTGCTCC antisense
£21/Wafl SCO05 AGCTGGGCGCGGATTCGCCGAG sense
_____ SCo4 AGGCTTCCTGTGAGCGGGCCTTTG antisense
p27/Kipl i CCATAGCCTAGTCAACAGATCAC sense
2 AGGCATAGGCGCTTTAACGAGAGT antisense
RBI 1 AATCCCGTAGATCGAGAGTCCGG sense
2 CCTAACAGTTGATCGAGGTCCCTA antisense
p16/INK4a 1 AACATACCATTGGGACATGAGTC sense
2 GACTTGACCGTGCGGTAGTAGTT antisense
PIK3CA 1 CCAGGACTTGACTTAACTGGATT sense
2 TAGCCCCATGGATCCGAATCCCTA antisense
PTEN 1 ACATCTCTACTATACATCTTGAT sense
2 ACATCTCTCCTATTTATAGTCGTT antisense
PDK-1 1 CCATCTTTTGGATTTCGATGCTGT sense
2 TTGTGAGGCTGGCATGCGATCTTGA antisense
AKT-1 1 CACTTGACCCAGTTAAACTGGGAT sense
2 TTAACCGATTGACGAGCTTCTTTG antisense
NFKB(p65) S AAGTCGATCGAGATCGATGGTGTGCC sense
AS AGAGTCGGTGCTGAATGACGCCGCCA antisense
KB A CCAGGGCAATCTTACAGATCTCGATA sense
AS CCACACATCGCGCTGGGTAGCTAGAG antisense




SRRSOl HepG2 celel B4, MEAE o BHXH NSHEN oiXls g8
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1. MTT assayE 0188} cell viability &4
RG] TAIEL F4 2 AP nAle 4
gkol] Tt Bl GA <GB 7] Foof ofste]
42 A AEsAs 488 9% 44 59
FEEHY 23E 98] MIT assayS AlF3H4
t}. 32k SHRFE o8t ARFEEES 0.1, 1, 10,
25, 50, 100pg/mée] T2 343 & 1x10570¢] uj
ok HepG2 cellol] 12, 24, 48417} #)2)5}4da ELISA

£ o] 43 MTT assayS Ald)ste] Hx&de) ws)
2 A9, AFEEES 0.1~10uw/n FER
A BE AxZHol Friske FE EAL,
25~50pg/ml FEANAE XA 0 Wyl w3
7 2w 100pgmle) FE2 Y AS AR
249 a7 BAEHL B A¥EHE EUz
o]% org o] MESF o] nE FE Ui 43
o &g B9 BdFzre B9 EAHERE
WA 4 9l 0.1~50ug/me] MHZ A3 Art

0'7 N
O control

Cell viability (MTT assay, OD 570)

12h

Bo.lug/mé & lug/md

W25ug/mé WSOpg/me WE100ug/me

24h 48h

B10yg/ml

Fig. 1. Effect of Saengkankunbi—tang(SKKBT) on HepG2 cell viability (MTT assay)

; Each value represents the exponent obtained from optic density and cell concentration

‘7 - —
Olcontrol @ 0.1xg/mé &1 ug/mé
- B 10pg/mt O25pg/mé [50ug/m
‘= 3
X
=~ 4
[0
Ka}
£ 3
f =4
T 2
o
1
0
12h 24h

48h 72h

Fig. 2. SKKBT had no effect on HepG2 cell proiiferation (cell counting assay)

; Each value represents cell number(x105 cclls)
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2. HepG2 celle] £4]of olx|= Hdet

A FFdTSo] HepG2 cell®] &2l njx: «8ke
A7) S5t A friEgnsel Al A7 HepG2
celle] 2]3}9] AAA F-F-E cell counting assay&
o] &35t B35 Y MTT assaye] 23& 7)%
atod epA 9 Al s A
FEQ 0.1~50ug/ml AR ATk MY
A2l % 24, 48, T2AIZE Fo) HEE S4she) ML)
5 2 vwstdoh. 2 45, HepG2 celle)
218 0.1 ~50pg/m¢ AT EFoA e wal
HolA gttt

J.E/H = O}:jlf‘,}.}] ol

Flf l'm

e oiN

my
\;1
Cig
jos]
R
n i
2
04
Fob
R
Olet
bl

3. HepG2 celle] DNA FHaicl o|x|= ggk

ERFEMBIO] HepG ccils] DNA ol 93k&
ujx) == wetsls) $1819) [3H]-thymidine incorpora-
tion assayZ FeI3GIVE # MTT assay®] 2=
Nz22 sl dAe] HErEe AMEEALE oprle)
A e 5 0.1~50uy/mt HAE Atk oA
£ 24A7F B¢ AFstg o MESS 447 Ao
[3H]-thymidine- FoJ3H 1 DNAY | incorpora-
tion [3H]-thymidine?] & kA& AelshA] &
Yzaa) stk T A9 HepG2 celle] DNA
AT AR ofste] FFFE LA wEol
#HHE A

o)

5500

5000

4500 -

4000

3500

[’H]-thymidine uptake (CPM)

3000

10 25 50
(ug/ml)

Fig. 3. SKKBT had no effect on HepG2 cell DNA synthesis ([3H]-thymidine incorporation assay)

; CPM: count per minute

100
90
80
70
60
50
40 -
30
20
10
0

Percent of cells (%)

i

Ucontrol 0. 1pg/me 8 1pg/ni

H10ugmd B25ug/ml 15048 nl

t;

G2

(Cell cycle phase)

Fig.

4. SKKBT had no effect on HepG2 cell cycle phase (flow cytometric analysis)
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4. Flow cytometric analysisS 0|85t MIZEZS7|

off cfst 24

A IR0 HepG2 cello] AZEEF7] 5 54
Ao G mX=A Fler] 94t flow cyto-
metryE ©]83te MEEFGF7] i BHE& ¢
Q) 0.1, 1, 10, 25, 50ug/mle] S5 HepG2
cell 2 48417 A3k ol 10,0007 Ao i
DNA content® £-4J3}911 o|& HEE H3}A| &
& d277 vwsch 1 A, gz Hiske
AR AElTolA Bold vt MEXEEF7
o} Wyt #E=EA gk

—

Xk

5. HepG2 cell2l apoptosisoil afx|
ARG ©) HepG2 cell®] apoptosisel ©]X&
oake Z2A3}7] 93] HepG2 cell(2x105. cells/well)
o ARHERES 0, 0.1, 1, 10, 25, S0pg/ml FEE
Tdstal, 124)7k0] A & apoptosisE frE3}7]
98 z+z} etoposide(10uM) ¥+ H202(50uM)-& ¥
ozl or dzFdE etoposide E H202S F
A 29kth 24A)7F ©]& tryphan blue exclusion
assayE Z3) apoptosis BEE FAIAT. 1 4
T}, A S-S HepG2 cell] 4121 apoptosis
t 22 DNA =
oxygen radicalo]] 2|3} apoptosisE 2] FEe] Bl
st} A ARl o] JEHUT

L&A chemical reactive

3% "+ Etoposide (+)
g 20—y = Etoposide () _
2200 [ S
= 150 - TR
© |
2100 | B
[=3
g T e ,_
< 0
0 0.1 1 10 25 50
(ug/md)

Fig. 5. SKKBT Decreased Etoposide Induced Apoptosis of HepG2 Cell (tryphan blue exclusion assay)

; Each value represents apoptotic cells/total cells counted (500).

400 1
350
300-
250
200
150
100
50
0 _

Apoptotic cells/500 cells

—0-Hy0(-) ——Hy0:(+)

50
(hg/ml)

Fig. 6. SKKBT decreased HzOz induced apoptosis of HepG2 cell (tryphan biue exclusion assay)

; Each value represents apoptotic celis/total cells counted (500).
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6. £FEES0| Akt, Erk, INK ASMEH 0o o]x|

S gatol o3t 2A- |

HRFEEO] apoptosisE AAA 7= BA AE
8t 71 WS 8987 93] Akt, Erk, INK 253
gl mAE 4ES E45%ek HepG2 cell(1x105
cells/well)oll 4 FHENRES 0, 1, 10, 50ug/ml F%
Eajdlal, 244)7k0] AW, F Akt, Erk, INK9] Qlak
3 western blot analysisE £33 =43¢k
a2 A, AFERES Akt QAk8LE ZUMA 7=
A, Erk 3 INK9] Q14telo = 4aFe wlx|A ¢

ol #ZH.

AZE

SKKBT
0 1 10

50 (ig/ml)
| Phospho-Erk1/2

| e | Tatal Erk172

A— — m-{Phospho-JNK
mm.‘{ Total INK

& Dot {Phospho-Akt

[__";llb — — m]Total Akt

Fig. 7. Dose-dependent increase in phosphorylation
level of Akt (western blot analysis)

Table 1. Phosphorylation Level of Akt, Erk, JNK

7. &fHE
thet 2o - I
e} 4ss

RE QP FH5 T RPN

AzAYA] pAE

Hige 2 oyl

R

AT RS
2a]adaA Akt
itk HepG2 cell
(1x105cells/well)el] 10:5/m0 =9 £HERES ¥

3

oA3hi, 747} 6, 12, 24413k0] A F Akee] Al
AL E Western blot analysisE %3l =334k
1 AT, RSl Akte] QX3S XE] A7t
Hlgstel F7HA71E o] #EHAS

SKKBT(10:¢/ml)
0 6 12

24 (h)
Bk | Phospho-Akt

% Total Akt

# | Tubulin

Fig. 8. Time-depender: increase in phosphorylation
level of Akt {w=siarn blot analysis)

2Mstof ojx[= Fghof of

8. ARFERBOl NFKS
s 2
RIS

245)7] 93t} HepG2

ol
5 =i

w2 NFkBS] &4
cell(1x105cells/well)ol]

SRt

SKKBT (ug/mé, 24h)
0 1 10 50
Akt 1.00 1.16 1.64 224
Erk 1.00 1.04 0.98 0.96
INK 1.00 0.96 0.98 1.02

; Each value represents relative ratio of phosphorylated/total when that of the control is set to 1.0.

Table 2. Phosphorylation Level of Akt

RSN

SKKBT (h, 10ug/mf)

0

6

Akt 1.00

1.14

; Each value represents relative ratio of phospho-Akt/total Akt when that of the control is set to 1.0.

157



ER RS0 HepG2 cellel B4, MEZAME 3 EHXH NS0 ojxE S8

0, 1, 10, 25, S0ug/ml =9 AAFEIES T3},
24A17t ©]3F NFkB9] nuclear translocationg 415}
At G2 HEAd) e NFkBY) ¢ immunob-
lotting assay & 53 2z} £33151, Aol gle NF
kB %3 M Z A 9= NFkB %9l HlE F&4uk
=, A7l BE NFkBo| 84 AT E 2457
215}, HepG2 cell(1x105 cells/well)oll 10ug/mt 55
9l MRS Sosla, 42 0, 3, 6, 12, 2447
o] Ad ¥ 99} FYT WO = NFkB 84 xS
ZA% o 1 A9, AFEmEe s 2y
Alzto) vl#ste] HepG2 celle] NFkBe] A8 =
7R Rt

9. &R fRRRB0l 2l Akt X NFkB EHMstef At
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Fig. 9. Dose—dependent and time-dependent increase in NFxB activation (immunoblotting assay)

; Each value represents relative ratio of nuclear NFkB/cytoplasmic NFkB when that of the control, SKKBT untreated, is set to 1.00.
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Fig. 10. LY294002 blocked phosphorylation of Akt

; Each value represents relative ratio of phospho-Akt/total Akt when that of the control is set to 1.00.
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Fig. 12. DN-IkB reduced SKKBT effect on cell viability (MTT assay!
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Fig. 14. SKKBT has no effect on expression of genes
that regulate cell cycle in HepG2 cell (Quanti~
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Table 3. Effect of SKKBT on Gene Expression Related to Cell Cycle Regulation in HepG2 Cell

Genes
0 12 24 48

c-Myc 1.00 1.06 0.98 0.98
Cyclin D1 1.00 0.92 0.96 0.92
CDK4 1.00 1.02 1.00 0.94
p33 1.00 1.06 0.98 1.02
p21/Wafl 1.00 1.02 0.96 1.04
p27/Kipl 1.00 1.04 0.98 0.96
RB1 1.00 1.04 0.96 1.02
pl6/INKda 1.00 0.98 0.96 1.04

; Each value represents relative ratio of each gene mRNA/GAPDH mRNA when that of the control is set to 1.00.
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Fig. 15. SKKBT increased mRNA of PIK3CA gene
(Quantitative RT-PCR analysis)
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Table 4. Effect of SKKBT on Gene Express;on Related to PI3K/Akt-NFkB Signal Pathway in HepG2 Cell

SKKBT (hrs, 10ug/mf)

Genes
0 12 24 48

PIK3CA 1.00 1.32 1.66 1.98
PTEN 1.00 1.02 1.04 0.96
PDK-1 1.00 1.04 1.02 0.96
Akt-1 1.00 1.02 1.06 0.98
NFxB(p65) 1.00 0.94 1.04 1.00
kB 1.00 0.96 0.96 1.04

; Each value represents relative ratio of cach gene mRNA/GAPDH mRNA when that of the control is set to 1.00.
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