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The Effects of Injinchunggan-tang(Yinchenginggan-tang)
on Expression of Angiogenic Factors in HepG2 Cells

Chul-woo Kim, Young-chul Kim, Jang-hoon Lee, Hong-jung Woo

Department of Internal Medicine, College of Orientzl Medicine, Kyung Hee University

Objecuves
of angiogenic factors in HepG2 cells.

This study was designed to investigate the effects of Injinchunggan-tang(Yinchenginggan-tang) on expression

Materials and Methods : The mRNA expression levels and protein secretion levels of angiogenic factors were measured using
quantitative RT-PCR, Western blot and ELISA assay respectively in Injinchunggan-tang-treated and untreated HepG2 cells.

Results

: Injinchunggan-tang(Yinchenginggan-tang) reduced mRNA expression levels and protein secretion levels of

angiogenic factors, especially VEGF, bFGF and TGF-§1 in HepG2 celis. ) )
Conclusion : Results indicate that Injinchunggan-tang (Yinchenginggan-tang) inhibits expression of angiogenic factors in
HepG2 cells. Further, results suggest that Injinchunggan-tang (Yinchenqinggan-tang) inhibits angiogenic effects in HCC.

Key Words: Ihjinchunggan—tang(Yinchenqinggan—tang), HepG2 ce'. angiogenic factor, VEGF, bFGF, TGF-B1
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3l FUE= apoptosisERE] THEZEE BEskn, ¢l
|29 gulojgis AL-E HAT F 9lgo]l B
E—Q?}E}_m 17.

WEEERFSS ddase] B3 ATRE, W
fFi5o] HepG2.2.15 cell®] 23} DNA g4 %A &
HBV-X gene2] MAP kinase ¢14+3} ol 282 2
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of mxg w o}’

ool A= WEEIET o) °1x%] eI
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F’rescnptlon of InJlnchunggan tang(UCGT)

Cway e

Hif(g)

[ Artermisiae Capillaris Herba 50

HuAf(d 2 Sanguisorbae Radix 15

Blt Atractylodis Macrocephalae 12
Rhizoma Alba

ﬁﬁ/* Polyporus 12

Hoelen 12

Rubi Fructus 12

Alismatis Rhizoma 8

Raphani Semen 8

TR Aurantii Immatri Pericarpium 6

HE Glycyrrhizae Radix 6

HE Zingiberis Rhizoma 12

Total
Amount 153

ok of A QIME AL F
29l W B 9 2

2) geiel 24

Aol AHGEE dole] ZAE F ARG122)E 33
2248 L) 2AZF T4 23) BEF2E F HoE
afsld 7 3L NG 80C & F8 YoM 2 =
23)7, T A7Z7)(Christ LDC-1, Alpha/4, Germany)
= 1 st} 70.6g9] ARFEZE(GTE 1148%)

N

2. 9y

1) Q1A ZHAEe] dig o] Ag

Mg TSl E3AA0A B wXe o
2 BA57] 9slo] HepG2 MEE 1x107welle}
TR T T D*K@%HME , 10, 50, 100,,g/mp,4

e g HepGZ /HL:EEF RJE]K}X] %}% xﬂ i(q; Z3)
0.1% trypsinEDTAZ H5:519.00] 404 wa
s Bx3}7] 95}a] protein 2 RNAE F&3lt).
T3 hypoxic chamberE AHE-EFe] O, F& 43}
o} hypoxia® e JeiolN AYLH 2T
protein @ RNAE F&3 %k

o rir

2) A%A RT-PCRS ©]43F mRNA H& o} £4
(1) RNAS] 2

RT-PCR £2& 13 RNAE Solution DE o] &

gtal &892 RNAE ofgfe} g2 Wies

(D Solution D] A #}
250g2] guanidine isothiocyanateE 293ml
o] 33 SRl ¥ F 0.75M sodium
citrate 17.6m0$} 10% sarkosyl 26 4mlE 3
7}V5te] 65°C o)A stiringdt & of Bpste]
Fstgich o9} o] A|ZH GSS solution
o] 2-mercaptocthanol- 0.1IM¢] FE2 #
7¥eho 24 Solution DE A28 Th

O Axujeke 2 BE 348 A3 solution
D 50040, 2M sodium acetate(pH4.0) 5044
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ERAIBO| oAl ZIRMEOl HRNOIR W0l oAl A%

£ Yol g £33 & water-saturated phenol
50040, chloroform : isoamyl alcohol (24:1)
10005 ¥o] 1027F vortexingd}te] iced)]
15830 WSt
Q@ EF-L9-g 15000 RPMOI| A 20%8-2F A4
ReEsle] Fado 458 5ty T3
cold isopropanol 100002 o] 70Tl A
24212t ARNAH
@ 15000 RPMol A 2087+ A4 FEl3te] &
A5 AAZ & RNA pelleteS 100% etha-
nol®} 70% ethanolZ MH3 T 30409
RNase-free water®l] =< spectrophotome-
ters ©]83t RNAS o4& FA39ch
(2) cDNAS] A2t
%2% RNA 1pge MoMuLV o AALE A(Gibco
BRL)$} random hexamer primersZ ©]-8-3ts 2040
o] cDNAZ AZFHUTE =, 1yg9] =ZF RNAS
2449] transcriptase buffer, 1,09} random hexamer (10
PM), 1409] MoMuLV-RT (100/x0), 1,4¢] dNTP (10
pM), 0.54£] RNase inhibitorS Y3 ZaFo] 2040
7} H =& D.W.E Hrlste] &3l 5 23To4] 15
&, 42°ColA 1AZL 95Tl 583 ¥-SA1 A b
(3) Primer®} A%}
27 Zo] primerg A&

« Oligonucleotide primer sequences used for

Gene 2 . Primer

quantitative RT-PCR analysis
(All sequences are listed 5' to 3')
(4) Quantitative PCR
® 7 cDNAE W32 o3t 2o AEE
E3stAct

10 x amplification buffer 1048
Mixture of dNTP (10 pM) S5ub
Primer 1 (10 pM) 2l
Primer 2 (10 pM) 24l
Template cDNA 440
Tag DNA polymerase (2.5units) 0.5u8
H0 76.5ut

@ 49 EFEE obgfief 2L 34~40
cycle®] PCR ¥Hg-& A|43}3ich

. First cycle
Denaturation 5 min at 94C
Annealing 1 min at 59C
Polymerization I min at 72°C
. Subsequent cycles (32-38 cycles)
Denaturation 1 min at 94T
Annealing 1 min at 59C
Polymerization 1 min at 72°C
. Last cycle
Denaturation 1 min at 94C
Annealing 1 min at 59T
Polymerization 10 min at 72°C

““Nucleotide sequences

GAPDH 2(Sense 5“TGAAGGTCGGAGTCAACGGATTTGGT-3")
3(Antisense S“GACCATGAGAAGTATGACAACAGC-3")
VEGF 1(Sense S-CTTTATGTTTTGGCGTCTTCC-3")
2(Antisense 5-GTCCGTCAGCGCGACTGGTCAG-3")
bEGF 1(Sense 5'-CTGGGCATTCAGAGTGGTCGGCT-3")
2(Antisense 5-ATTGACAGGCTACAGTCTACTAA-3")
TGF-B1 S(Sense 5-CACTTGCAGGAGCGCACGATCATG-3")
AS(Antisense 5-TTTCCTGCTTCTCATGGCCACCCC-3")
IGF-TI 1(Sense 5'-AATTCCAGTCGATTAGGCCATTAC-3")
2(Antisense 5'-GGACTGGCTTAGACTGTGCGATTC-3")
TSP-1 3(Sense 5'-TGTGTGGCACCAACCGCATTCCAG-3)
4( Antisense 5'-CAGGTCTTGGAACTTGTCATCAGG-3")
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@ PCR productsE- 2% agarose gel & 0|43}
A 71%9%(100 volts, 2083} & densitometer
£ o]85}4] 7} band?] ¥i71E FHBSIA.

3) Immunoblotting Assay
Lysis buffer[20mM Tris (pH 7.4), 150mM NaCl,
ImM EDTA, ImM EGTA, 1% Triton, 2.5mM so-
dium phosphate, 1mM beta-glycerolphosphate, ImM
Na;VOs, ImM PMSF]E o] &3l A EE 23)A17]
F QApeste] wae Bels ). o 2009 o
Wd-S 10% SDS-polyacrylamide geld ©]-&3 2
719538808 anti-VEGF, anti-TGF-p1, anti-bFGF,
anti-IGF-1I, anti-TSP-1 antibody (SantaCruz biotech-
nology)&- o]} Western blotS- 4333t} Anti-
body binding-2 enhanced chemiluminescence (Amer-
sham Pharmacia Biotech) W& E3)] A&sgon
horseradish peroxidase-conjugated secondary anti-

body S A-8-8}%iH.

4) ELISAE o] &8 dagAdclx vz ko
]

HepG2 M 2] FAYAAA & d o] pipk

gl osle] ks whexe) oie B35}y

At Axugdos BulgE= VEGF, TGE-,
bFGF2] %-& human ELISA system (Amersham Phar-
macia Biotech)& o] &3te] AzEslqdrt & 50409
wl oFel 31 biotin-conjugated VEGF, TGF-p, bFGF&
27} B3 F o 24120 Lo BHAGOw hor-
seradish peroxidase-conjugated streptavidin2} TMB
substrateE 313 ¥ 450nmolj 4} 2] 0D
olgs1o1 223y

AU |

micro-
plate readerE-

Table 1. Dose Dependent Effect of IUCGT on mRNA Expression of Angiogenic Factors in HepG2 Cell

1H2 G - 0IE - £EY
tt
. s #

1, ERETS0] HepG2el S oIXE mRNA g2t

3ol okl ¢

piBFEIe) QAR HepG29 @@AIAIQ]
A FAA4 mRNA dadd) viAle 9% 4Hny)
93t} HepG2 cell S u)datol(1x10° cells/well), %
EEHES A8 B %, 10, 50ug/ml for 48 hrs)s}
Az] AN7H12, 24, 48 hrs with 104g/ml)S 250
#e}8t ., quantitative RT-PCR-S- 53] target genes
(VEGF, bFGF, TGF-B1, IGF-II, TSP-1)oll+] &
¥ mRNA #Fg SA3AT 1 A HEERSe
A xo] gkl VEGF, TGF-B1 mRNA %3
& Fio] AAsY I v|eFstA T bFGF, IGF-11 9]
mRNA 3= AAZ-E-& 7HA 5L 9lgo] Rl
2ITHTable 1, Fig. 1.). ¥ HiEHES 2T A7H)
vl 3ke] VEGF, TGF-f1 mRNA ##E& 5o 9
A& bFGF, IGF-I19] mRNA 23 % oAz
9l2-o] BQIEATHTable 2, Fig. 2.).

&>

+5 7HA3

ICGT
1 10 50 (ug/ml)
& VEGF

bFGF
§ TGF-p1
IGF-II
TSP-1
GAPDH

Fig. 1. Dose dependent effect of IJCGT on MRNA ex—
pression of angiogenic factors in HepG2 cell.

TCGT (ze/mi; 48 h)
Control ; 10 0
VEGF 1.00 0.84 0.72 0.64
bFGF 1.00 1.02 0.96 0.88
TGF-p1 1.00 0.90 0.66 0.54
IGF-TI 1.00 1.04 1.00 0.86
TSP-1 1.00 1.04 098 1.06
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Table 2. Time Dependent Effect of IJCGT on mRNA Expression of Angiogenic Factors in HepG2 Cell

IICGT (b; 10ug/mt)

Control

; 12 24 a8
VEGF 1.00 0.90 0.76 0.70
bFGF 1.00 1.00 0.94 0.90
TGF-B1 1.00 1.15 0.62 0.56
IGF-TI 1.00 0.96 0.90 0.84
TSP-1 1.00 1.02 1.02 1.04

Table 3. Dose Dependent Effect of IJCGT on Protein SyntheS|s of Anglogenlc Factors in HepGZ Cell

IJCGT (ﬂg/m(', 48 h) ;
1 10 50

0.90 0.76 0.68

bFGF 1.00 1.06 1.02 0.98

TGF-f1 1.00 092 0.72 0.68
IGF-II 1.00 1.02 0.96 0.96
TSP-1 1.00 0.98 1.02 1.00

- TGE-p1 Bl g olAshs 488 7Ax 3l

0 24 48 (b £-0] 8elx¢ltiTable 3, Fig. 3.).
=
— 0 1 10 50 (ug/ml)

L T Sens— ) (¢1201

Fig. 2. Time dependent effect of IJCGT on mRNA
expression of angiogenic factors in HepG2 cell.

A wpaeeamae-{ Tubulin

i

2. AR50l HepG2el & 2H A oIk} chuf &l
Hoff ojxlz S8

o

Fig. 3. Dose dependent effect of IJCGT on protein
HERE T Io] HepG2e] g@AlAdolzl @A &t synthesis of angiogenic factors in HepG2 cel.

Aol mA= &S AR 7] 95t HepG2 cell-S
sl Fsled(1x10°cells/well), HERHITES 48417 5

¢ FEQ, 10, S0ug/m)ol whE}l 228 I, Western
blot assayS 53] LAH protein S =X atgct. Fol BRI gl
O A WEEETSS A E) vlgste) VEGF, — 9%E He sz celle} A|Z22] FH] 5

EHCEAS0| HAYARIRL ST Yol ol
°g b - MES 2uIE 53

I51
E= (=]

EH* rIr l%

Aol vl
53l Z7457]



23k HepG2 cell& wjeksled(1x10%cells/well), 4
BT S 48417 B9k FX(1, 10, 50, 1004g/ml)
o whel 2] &, ELISA assayZ 3 23]o] #@A
secreted protein & S}ty 1 Aa, Wik
2 el skl wldsled VEGF, TGF-B! secretions
JASHE 8L A3 Ygo] HeIHYrHTable
4,5)

4. Hypoxic conditionoll olalf R &= &zt
ghsiof ojx= He

[ R -

0=

MolX}

[

Hypoxic conditionof] 8] -fE5&= AR
A o] WX QS Au R ] $)5he, HepG2
cellS uj Ofo}Or](IXIO cells/well), EEERFES 6

A B9 10pg/mee) 52 AA 2|83, hypoxic
conditionol| A AJZH6, 12, 24 hrs)ol] w}e} {3k &,
quantitative RT-PCR-Z E3) target genes(VEGF,
bFGF, TGF-B1, IGF-1I, TSP-1)oA] 8% mRNA
FE SAsA. L AT} pEEEF-S hypoxiadl
o)) 7 5%= VEGF mRNA, bFGF mRNA 232
7Fe Fglo] 9ASt L, TGF-pL, IGF-1 &&-e
hypoxiacll oJs] & g WA WO HEHiFHT
B2 TGE-f1e] B&-& 7HAAFH 1 IGF-TT1¢] s

o dish vleksiun} olxl 488 Liehilov], TSP-1

WS-8 hypoxiaol] o3l FEE BA] o™ K
WHFS TSP-1 W&o d%E wXA gt
(Table 6., Fig. 4.).

Control JCGT
Hypoxia 0 6 12 24 0 6 1224 (h)

———— G

A R S K

Fig. 4. Time dependent effect of IJCGT on mRNA
expression of angiogenic factors in HepG2 cell
in hypoxic condition.

5. Hypoxic conditionof 23l
A 2o o|x|&=

Hypoxic conditionol] €13

Table 4. Dose Dependent Effect of IUCGT on the Extracellular Secretion of Ang|ogen|o Factors in HepG2 Cell (1st)

1ICGT (ugnt; 48 B)

Control
10 50 100
Secreted VEGF 140 112 96 68
Secreted bFGF 164 154 150 138
Secreted TGF-B1 280 226 192 154

Table 5. Dose Dependent Effect of 1JCGT on the Extraceliular Secretion of Angiogenic Factors in HepG2 Cell

2

ICGT (ug/nt; 48 h)

Control
10 50 100
Secreted VEGF 136 114 98 64
Secreted bFGF 152 148 138 134
Secreted TGF-f1 242 214 186 146
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Table 6. Time Dependent Effect of IJCGT on mRNA Expression of Angiogenic Factors in HepG2 Cell in Hypoxic

Condition
Hypoxiath; 10 ug/mb)
0 6 12 24

Control 1.00 1.12 1.66 2.84
VEGF UCGT 0.96 0.98 1.10 1.62
Control 1.00 1.04 1.42 1.82
bFGF 1JCGT 1.02 1.02 1.18 134
Control 1.00 1.04 1.02 1.12
TGE-p1 UCGT 0.98 0.98 0.84 0.68
Control 1.00 0.96 0.98 1.06
IGF-T JCGT 1.02 0.98 0.94 0.88
TSP-1 Control 1.00 1.00 1.04 1.02
JCGT 0.98 0.98 1.02 1.04

Table 7. Time Dependent Effect of IJCGT on the Extracellular Secretion of VEGF, bFGF in HepG2 Cell in Hypoxic

Condition

Hypoxia(h; 10 pg/mb)

0 6 12 24

o Gm m m w o=

g w @ ww
@l d Bl vixe %L A9E 7] 98t Hep o 9470 o B2E AT o9 #
G2 celle ulokalad(1 x 10* cellstwell), PR ITES Hg a8y 21242 basic fibroblast growth

£ 6A1ZF T 10pg/mle] FEIA AA2 38t hy-
poxic conditiono]|A] A|ZK6, 12, 24hrs)d]] W} A7)
3+ &, ELISA assayS £ 283 secreted protein
FS AT 2 ZAH EERRERTSS hypoxiad]
9o)5) &x5]E VEGF, bFGF secretiong 45
289 7R o] 1= tHTable 7.).

0] o,
AT

V. & &

%, 53 28U 4380
genesis)o| FA gk U4

SR AR R P EED

shedl, ARE oo 4ol 8101

rlr

o 2712 A 4 gAok oked 3 el AN
e ZPATY ALVAZY FFE Solsh 3
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factor(bFGF), vascular endothelial cell growth factor
(VEGF), transforming growth factor-a(TGF-a), TGF-j,
insulin-like growth factor H(IGF-1I), interleukin-8
(IL-8), angiogenin, angiotropin, epidermal growth
factor(EGF), ﬁbrin, nicotinamide, platelet-derived
endothelial cell growth factor(PD-ECGF), tumor nec-
rosis factor-a(TNF-q) Fo] &8} =3 daA3A
o} 84 2+ thrombospondin-1(TSP-1), platelets fac-
tor-4, 16-kD fragment of prolactin, interferon a-2a,
interleukin-12, angiostatin, endostatin 5] &3P,

29, AT BY 7 dojeize] GRS
A vt &3] faE FulelA FAtdlA
A A, dztel A A vz sdste ©rzE i
of Abo] ol2= ALl A4 FYo|tH. ZHAE
e 4@4” FTYoE TS AR S
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S Qo7 wle-xol AEFS Eol= A, 184
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e ke 5o i EAYESHY A
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o] RaFeH". EF WEFIFRSe] TNF-ao) 9|3
F4tE &= apoptosis2RE] 7P ZE BF 5T, OE
HES o]y~ AL HAY 4 glgo] By
Ao,

RIS FHE B9 TR ok
#50] AT HepG2.2.159) F2& gk &y,
HepG2.2.159] DNA §4¢ Qixﬂ 3hs &3, HBV-X

el, o158 F3j HBVZ °15P HAE A E=
a7t 9go] s

B Aol e WS e 49

W v A4S BAAAETAQ] FgolM met
Stalzl, Mxhs HEKiG TS HepG2 cellol] A3
3lal, @A VEGF, bFGF, TGF-B1, IGF-1I,
TSP-1¢] mRNA 2 @i g BA35ta] fo4
)\)\‘— E“L}E

[EERERE) HepGZ celld] FAABAEAA 3
Ak mRNA 3o viX = J3e AR B 7] 95
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o} A7) AlZH12, 24, 48 hrs)S Zeldtn] s &
quantitative RT-PCRE %3 target genes(VEGF,
bFGF, TGF-B1, IGF-II, TSP-1)°li4 #3 ¥ mRNA
FE SR8 9u 1 29 EiEETaS AAEE(,
10, 50ug/mi)o)] H)a@)5}e] VEGF, TGF-f1 mRNA %
e Falo] A5, bFGF, IGF-T2 mRNA
BEE of7te] A F 4 JHXR 9l go] i
Aok T3 BEEEEITES A AIZN12, 24, 48hrs)ol]
v glslo} VEGF, TGF-§1 mRNA &8 tejo] o
A3l 3, bFGF, IGF-I19] mRNA W&oz o A=}
£& 7IX32 ggom, TSP-19] mRNA €=
BEE PiAR Eale Ao =k

BIERIFERTF o] HepG2 celle] EAAAAA Gz
Aol WA= FFE AR 95te] HepG2 cell
o BHEEHNGS 48A7 B F5(1, 10, 50ug/ml)
o wel M]3 3, Western blot assayE S} 208
® protein & A% A, WEHETFSS HYEs
(, 10, 50ug/ml)] H]#3le] VEGF, TGF-p1 w2
BHE JAS= 85 R 3ol AR

WEFTGol EaAAAAAA g AAde) v
AE BT 24871 918ted HepG2 cello) (g
HHS 48717 3¢ F%(1, 10, 50, 100ug/me)ol] wh
2} 23k &, ELISA assayS 3} 230 23 sec-
reted protein %S 7% A7, FHERES Xzl
FE(1, 10, 50, 100pg/mi)sl| wielste} VEGF, TGF-p1
g del Mo wEe dade AL JXn
AR50 FAH At

FTEE B8] 98 Ak g HAE 3lu, olF
%ﬂﬁbgﬂ%ﬂqmﬂﬁqqmowmmaﬂq
© TN daAgo) dopvked) das Zast
AT F shiolr¥!. oz g BBl Ao o
2] YARAEAAE GA] hypoxia FEollA] o]
25 Row dA Ao

ofo]] £ oJLoj Al hypoxic conditionol] 2] &
EHE SRR B ujXe 48 49ET)
A3t] HepG2 cellol BERIAF S 6413 S 10
pgmte] E5 oA AA 7 3}aL, hypoxic conditionol] A
AIZH6, 12, 24hrs)oll whet X2l

&, quantitative
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RT-PCR-E %3] target genes(VEGF, bFGF, TGF-81,
IGF-TI, TSP-1)olM ¢dE mRNA & ZH3H
ok I B pHEERHITES hypoxiad] 28] & =H=
VEGF mRNA, bFGF mRNA 232718 %80 9
A3tk TGF-p1 &L hypoxiad] o8] 2 Q&FS
uh2) ko) PRI ES TGR-p1o] wad g 7hAa
#tk IGF-T &8-S hypoxiad) 98] & F&E &X
oro ] WiFrFES IGF-T19 wdo) dis) w)eks)
Ul ojA2-g-¢ vebdch TSP-1 ¥de hypoxia
of ol Jakg W] o wEkiEite-S TSP-1 ¥
el dge WAA gttt

< Zu

Hypoxic eonditiond] 98] ¢=5H& HFWAQ)
2L gld Bule vje 9% 49 H7] ¢8ld
HepG2 celloll HERFEHHS 6417 B9 10pg/mie]
=52 AA 253, hypoxic conditionsA] A7H6,
12, 24 hrs)o W} ?ﬁﬂ?ﬂ- %, ELISA assayE 53)
W35 secreted protein & 243 HY. 1 A B
FTE IS hypoxiao] 2] fSH Z25)&= VEGF secreted
forme] 2A-g AAdl= FE4-g 7ML Yol &l
ATk w3 HEET S hypoxiad] &3] &A%
= bFGF secreted form¢ 43S A& E 88
ZHA 5L dgol 1A
ol ol M HEETES A THEA ] A
AdAte] Fde A AHgol s gdst
™, £3) VEGF, bFGF, TGF-p1o)4 &A 34
ol¢} #aste] FT A4 AFvF Yo A
o2 Alggn.

[
= il
e
=

V. % @

BB 21%FS] BRYALA WR) vl
8L BAYEAH BHAN selstr] shel,
GBETRTIRS 41212 HepG2 cellol ) @44
A VEGF, bFGF, TGF-§, IGF-1I, TSP-12} mRNA
¥ 292 28 $4T A% 98 e BAE
g2lek

L EGEERTGS AddsE, Azt wlsstod]



g]

AQAE F3lA

HaE. o9} ¥
Qztel B ot

7}

- WEEE TS S HEszd
. AR5 hypoxiad] ]3] =
g

. DR IT 52 hypoxiao) 28 &

AR 20

BT, BEE, WS, o

VEGF, TGF-1 mRNA #:8% %3l0] a5tk

. HWHEFITES Az vBlgstd Az e

VEGF, TGF-p1 @¥d I3d& A3k

Bl sle] M 9]z

VEGF, TGF-f1 ©#id &S JAs4ut
A& VEGF,

AZ7HE Tyl dA A

A= AX 9

A8 T

bFGF mRNA 3
29 VEGF, bFGF ©iz o
o])\Loﬂ)q Il

g4 *é

olo
A

v

-B1
i)

1o 1S ag
336}0% R mmﬂ /’iﬂJr g
Al <

O
L
_g
&
o |
_&

g U

498 ZAow AgdTh

ZEIR

CHARR R uRAIEA 1999-2001. 77| IHH:

BAEAR; 2006, p38

00413 AFFUANEA AL, N EAH,

. A
Nl

=
2
et
o
ek
nd
L
<l
=
%
ox &

;g}_
2. 2003;64(3):224-8.

A5, AN, 18

[E]
. 2R T QA s H ZA A0 =] W
FHHA. e} #8h5)A]. 2005;

68(1):50-5

Ao T FIM a8 Yeasr) g
5] A7 1998.

S5, THABREA ) o) kIS Ak
A23) st st 3] Z 7 =R R, 1995:18-53.
A2A. FALT e PAMY; 1984, p.392-4.
HRH, oA, A MBI oAl
B3 A7 Azl th=rA. 1997,20:57-89.
AR EiEFEiTEe] MHV-2E2 §3tE vlg-20]

10.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

g3kel v Ak A8 shuoist,
i, ol AE, R EEEITS
v A&

1996.
7paiako] A
9% BE el

o] 4, %% . VIR 57 1)
Hho] T o] ZAFHd nXe 9 U)3d

. BIBR AT o] 71
Aﬂﬁ%*éxﬂs_rﬂ 2 apoptosisl]l v|X|= 43k

. 1998;19:337-72.
OVHE, ¢4, WINPT B8 Fo) 2
E8A, MEF7] 2 Fas-Mediated Apoptosisol]
2= odsk jarate) st 2000;21:174-85.
4 AR

s e
olFE, T34,

gEo]
HepG2 M| Z oA Fas-mediated apotosisel] v]x]+
o3k sy 7HeE] ). 2003:21(3):363-8.

o)A F, o] AL, $TA. AAF-Z o] Q17
3z} TGF-p1 induced apoptosisol] v]X|& gk
o) 3hao|8ha] 4. 2000;20:53-61.

}9A, A,

oFE, T WIS
HepG2 cell®] TNF-a Az g7Ao] v]x]& #2.
tfakalahy 2heks] 2] 2004;25(1):28-45.

o|FF, HAA, PRI T 0]
HepG2 celle] QJE#H)E A HEA o nA=

& thheb aka). 2005;26(1):74-92.

e
odE, +34.

S5 olAE, AAH. WEHIGY FSET
o tiak ATt tiakstellax]. 1999;23(3):94-104.

A 3

AR dac ‘;-; dhgepasl FebTAF.
AL 1998, p.65, 142, 274,

286-7, 310, 501, 522, 561, 590, 610.

A A A, A A

& Fokojstd 7Y, 2001, p.351-2, 365-7.

Folkman J, Shing Y. Angiogenesis. J Bio Chem.

1992;267:10931-4.

Schwartz SI, Shires GT, Spencer FC, Daly JM,

Fisher JE, Galloway AC. Principles of Surgery.

7th edition. Singapore: McGraw-Hill; 1999, p.

1409.

t\)

147



EFEATESO] oI 2N L] BAYNOIT Wof olxis o

23.

24.

25.

26.

27.

148

Saito H, Tsujitani S, Kondo A, Ikeguchi M,
Maeta M, Kaibara N. Expression of vascular
endothelial growth factor correlates with hema-
togenous recurrence in gastric carcinoma. Sur-
gery. 1999;125:195-201.

Takahashi Y, Bucana CD, Cleary KR, Ellis LM.
p53, vessel count and vascular endothelial growth
factor expression in human colon cancer. Int J
Cancer. 1998;79:34-8.

Jin-No K, Tanimizu M, Hyodo I, Kurimoto F,
Yamashita T. Plasma level of basic fibroblast
growth factor increase with progression of chro-
nic liver disease. J Gastroenterol. 1997:32:119-21.
Tsai JF, Jeng JE, Chuang LY, Hsieh MY, Lin
ZY, et al. Urinary transforming growth factor-B
1 in relation to serum a-fetoprotein in hepato-
cellular carcinoma. Scand J Gastroenterol. 1997;
32:254-60.

Christofori G, Naik P, Hanahan D. A second
signal supplied by insulin-like growth factor 2 in

oncogene-induced tumorigenesis. Nature(Lond).

28.

29.

30.

31

32.

1994;369:414-8.

Tanaka K, Sonoo H, Kurebayashi J, Nomura T,
Ohkubo S, Yamamoto Y, et al. Inhibition of
Infiltration and Angiogenesis by Thrombospon-
din-1 in Papillary Thyroid Carcinoma. Clin Can-
cer Res. 2002;8:1125-31.

Knowles J, Loizidou M, Taylor 1. Endothelin-1
and angiogenesis in cancer. Curr Vasc Pharma-
col. 2005;3(4):309-14.

Brennan PA, Mackenzie N, Quintero M. Hy-
poxia-inducible factor 1 alpha in oral cancer. J
Oral Pathol Med. 2005;34(7):385-9.

Duffy JP, Eibl G, Reber HA, Hines OJ. Influen-
ce of hypoxia and neoangiogenesis on the growth
of pancreatic cancer. Mol Cancer. 2003;12(2):12.
Maxwel PH, Dachs GU, Gleadle, Nicholls LG,
Harris AL, Stratford 1J, et al. Hypoxia-inducible
factor-1 modulates gene expression on solid
tumors and influences both angiogenesis and
tumor growth. Proc Natl Acad Sci. 1997;94:
8104.



