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The effect of Injinchunggan-tang(Yinchenginggan-tang) on
TNF-a signal transmission system in HepG2 cell

Woo-Sung Kang, Young-Chul Kim, Jang-Hoon Lee, Hong-Jung Woo

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

Objectives : The main purpose of this study is to evaluate the effect of Injinchunggan-tang on TNF-a signal transmission
system.

Materials and Methods : We analyzed the following with quantitative RT-PCR method; the effect of Injinchunggan-tang
on secretion of TNF-a mRNA/protein and stability, the effect on gene revelation that consists of signal transmission system
(TRAIL, NIK, A20, TRADD, RAIDD, RIP TNFR-I, TNFR-II, TRAF1, TRAF2, FADD), the one on activation of p38,
Erk1/2 MAPK and the rate of nuclear NF-kB/cytosolic NF-kB in HepG2 cell.

We also analyzed the inhibitory effect of Injinchunggan-tang on the apoptosis of HepG2 cell that TNF-a induces and
the NFkB restraint effected by transfection of IkBAN through tryphan blue exclusion assay.

Results : Injinchunggan-tang prohibits revelation of TNF-a mRNA in HepG2 cell and the creation of protein. However,
it has no effect on the stability of TNF-a mRNA. While it did not have any effect on the generation of TRAIL, NIK, A20,
TRADD, RAIDD and RIP genes, Injinchunggan-tang reduces the revelation of TNFR-I, TNFR-II, TRAF1, TRAF2 and
FADD genes.

It has been confirmed that Injinchunggan-tang restraints the revelation of TNF-a mRNA that is promoted by ethanol,
acetaldehyde, lipopolysaccharide, in proportion to the treatment density and time. It activated NF-kB of HepG2 cell and
promoted activation of NF-kB that is occurred by TNF-a. It has been observed that the restraint effect against the TNF-a
inducing apoptosis is lost when it is intercepted the function of NF-kB in HepG2 cell.

Conclusion : It has been confirmed that Injinchunggan-tang has restraining effect against the revelation of TNF-a and
mRNA that is constituent element of TNF-a signal transmission system. It also has been revealed that it restraints the
activation of p38, Erk1/2 by TNF-a. Through this prohibiting effect, it is inferred that it restraints signal transmission among
various cells that are related to inflammation reaction.

Meanwhile, Injinchunggan-tang protects liver cell from apoptosis that is caused by TNF-q, by maintaining the activating
function for NF-kB.
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B AFNME HiEFITEC] apoptosise] 91o]A] Ayl e Ao FAE F AE (171gS
death receptor®} HEE HepG2 cell®] TNF-al3 32FFG (2000m0)E 2417 1t 28] EFFET
AGA o R Q3L BA514 HepG2 cell] T er oigste] 1 g 45 80T = T8 9

TNF-a ¢9l 2§27 283 TNF-aA s A9 F ol 2zt w33, FAAXY|(Christ LDC-1,

4 #2749 MRNA WHel vAE 9ee B4l

Alpha/4, Germany)& ©|-&-8}o] 35.6g9 AXFEE

a1, ethanol 3} acetaldehyde® lipopolysaccharides) S FUom 2082%8] FES HATh

Prescription of /njinchunggan-tang

RERSEY) Aok g
ATk Artemisiae Capillaris Herba 50g
Hikik Sanguisorbae Radix 15g
FIL Atractylodis Rhizoma Alba 12g
S Polyporus 12g
R Hoelen 12g
BaAT Rubi Fructus 12¢g
BE Alismatis Rhizoma 8g
WET Raphani Semen g
I Aurantii Immatri Pericarpium 6g
R Scirpi Tuber 6g
El Zeloariae Rhizoma 6g
Wi Amomi Semen 6g
T Glycyrrhizae Radix 6g
18 Zingiberis Rhizoma 12g

Total amount 171g
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FEERTB0| HepG2 cellel TNF-a ASHYA | 0]x= ¥E

T WE

2. |:|I-|:H

1) HepG2 celld] thst 7ol g
HEEREFEe] TNF-a AZAGAE FAs= &
AANES] Wi wX= 6&% B8] o5t
.

BRI AT = 1, 10, 50, 100 ﬂg/ml,] =T g 4847F
FoF Ad, T3 10 ygmle] F5& 12, 24, 48, 72
AIZFERY A sttt WEEEGS A2 3 HepG2
celld} 2]8}A] &L cell(thZTF)2 0.1% trypsin®.
2 Heagon fA4 WAL BN sl
protein®d RNAE F&3}94T}

2) Quantitative RT-PCR

(1) RNAS &

RT-PCR £41-& $]3} RNAE Solution DE o] &
st F3319.0m RNAE of#je} 22 Wyo=s
&3tk
(D Solution D] A&+

250g2] guanidine isothiocyanate-S 293m{2] 33}

Z5Fd 2 3 0.75M sodium citrate 17.6ml

9} 10% sarkosyl 26.4miE F7}sle] 65Tl A
& oste] Fastth olsh o)

AZE GSS  solutiond]| 2-mercaptoethanol&

0.1M2] =2 H7}gto 2 A] solution DE A&

=g
@ M=zulFo =2 RE 38 ME solution D 500,

2M sodium acetate(pH4.0) 504S o] 2 &3t

8l & water-saturated phenol 5004¢, chloroform :

stirring 3t

isoamyl alcohol (24:1) 10008 Po] 1027+
vortexing3te] icedl] 158371 W28

® E3-&9L 15000rpmof A 20387+ A4 EE st
wzae 452 A5ed 539 cold
isopropanol 10004 o] -70TC A 24417k 3
A7

@ 15000rpmoi| 4] 2087F Y45t £4E B
#3 3 RNA pelleteS 100% ethanol®} 70%
ethanol& A% 3+ ¥ 30402 RNase-free watero]
=] spectrophotometerZ ©]-&3}o] RNAQ] ¢
< ZAs3

(2) cDNAS] A2}

O e 2o 2O NEE AT
Reverse transcriptase buffer 20
Random hexamer (10 pM) 118
AMV-RT (10U/p8) 1pl
dNTP (10 pM) 1§71
RNase inhibitor 0.510
RNA lug

3 42CoA 1583 AT
@ 7zt Ao 80ute] & WOl B
& o]&3tsitt.
(3) Primer®] A%}
AR2-E oligonucleotide primers$} I M€ th
7} g}

@ E§gd0] 207} HEE sterile waterZ H7}
)

=}

Z3%F & PCR !

Oligonucleotide primer sequences used for quantitative RT-PCR analysis

(All sequences are listed 5 to 3)

Nucleotlde sequenoes '

Gene. ~ Primer -
GAPDH iS E/S\enriisseense
TNE-a iS Ei?lriiS:ense
TNFR-T f\S giir;?:ense
INFRT iS EIS:I:E]S seense

5'-TGAAGGTCGGAGTCAACGGATTTGGT 3')
5-GACCATGAGAAGTATGACAACAGC-3")

5-GATCCAGCGACTGCATCGAGATCCTC-3")
5'"TGCGCTAGTTGACAATCGAATGCCGCT-3")

5'-GATCCTACACTTGCAGGATGGATCAT-3")
5'-AACTGGGATCCGTCGATCCGTCCACCT-3'

5-TTAGCTAGCCAGTCGATCCAATCCGAA-3")
5'-TGACGACAGACTTTCACAACTGGGAT-3")
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Gene Primer Nucleotide sequences
TRAIL S (Sense 5-AGACATGAGACACATGACCGCTGTCA-3")
AS (Antisense 5-ACGACAGCGCTTTAGCTAGCCGCGAC-3")
TRAF1 S (Sense 5-GCGCTGAAAATTTACATGACCCATGCT-3")
AS (Antisense 5-AATGATCCAGTGAGTCCGGGTATATCG-3")
TRAF2 S (Sense 5-TTTCAGATGAGCTGGGACCCTAGCTTC-3")
AS (Antisense 5-AACTCCCATCGGACTGATCCGACTCAA-3Y
NIK S (Sense 5-AATCCTGATTTCGTAAACTAAGCTTCC-3")
AS {Antisense 5-GGGCCTCGATCCCTTTACATACTGGCA-3")
A20 S (Sense 5 TTGACTACGACACGATCTAACTCAACGC-3')
AS (Antisense 5 ACATTCAGCGAGCTCGGGACTTACATAA-3")
FADD S (Sense 5-TTGACGACGGGACAAACTACTTGGCCCA-3")
AS (Antisense 5 AACGCGCTACGAGAGCTAGTTTCGACT-3")
TRADD S (Sense 5-GGTACGCTATCTAGAATCTAAATATTG-3")
AS (Antisense 5"-CCTAGACTTACGAGACTTAGACCAATC-3")
RAIDD S (Sense 5-AATAATCCGACCTAAATGGCAGCTCCG-3")
AS (Antisense 5-CGGCTATACCTAATGCGCGATCGTATT-3")
RIP S (Sense 5'-ACATCAGATCGGCTACGCGTACGAGAT-3")
AS (Antisense 5'-CCTGGCGTAGTACGATTGCAGTTTCAA-3")

(4) Quantitative PCR analysis

@ 7} cDNAZ o gt Zo] AgE &F

st

10x amplification buffer 10440
Mixture of dNTP (10 pM) Sub
Primer 1 (10 pM) 24l
Primer 2 (10 pM) 240
Template cDNA 44l
HO 77 1k

® mRNA-specific primerZ ©]88}a] ool =7

© =2 34-40 cycle®] PCR

a. First cycle

Bhe-& AldEtlth

Denaturation 5 min at 94T
Annealing 1 min at 59C
Polymerization 1 min at 72C

b. Subsequent cycles (32-38 cycles)

Denaturation 1 min at 94C
Annealing 1 min at 59C
Polymerization 1 min at 72°C

c. Last cycle

Denaturation 1 min at 94°C
Annealing 1 min at 59
Polymerization 10 min at 72°C

3 PCR productsE 2% agarose gelS o]&3to] z
7199%(100 volts, 203)3) 3 densitometers ©]
£3)0] 2t bands] W12 AARALH
3) ELISAE o] &3 TNF-a ‘THE4
TNF-a h20] MHEAS SIs) Axrere) o

2 Eul® TNF-a¢] & human ELISA system

(Amersham Pharmacia Biotech)& ©]-&8to] & #3}

Atk 2 50 ;9] vk} biotin-conjugated TNF-a

s =8¢ oF 2417t Ao WA oH

streptavidini}

TMB substrateE 2313} & 450 nmol| 42 ODZL&

o]-g-3le] AEgnt

ey
T

horseradish  peroxidase-conjugated

microplate readerg
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HREHIF 50! HepG2 callel TNF-a MSHEA| oixls 2

4) TNF-¢ mRNA9] stability £

Aol A&7} HepG2 celle] TNF-a mRNA2
stabilityol] |Xe TS Lolry] 98] HepG2
cell 1 x 10° cellywelle] AEE B33
actinomycin 10 gg/mle] A7} & AL Fo59
t}. 1 ¥ quantitative RT-PCRE 333} AAE
TNF-o/GAPDH H]-& & Jeh)dch
5) TNF-a mRNA %8 F% §- A4 a7} §4
HepG2 cello]l Wi &HS 6A17F 5 A
& TNF-a¢] B HE FEdh= 202 ¢4
ethanol, acetaldehyde Plipopolysaccharide(LPS)
FEEE 2427 T Aeldtal 44¥ mRNA
%& TNF-o/GAPDH H| &= UeRjith
6) TNF-ad] 93] # =X+ apoptosisol] ©X&

FF &4
TNF-a¢) ]3] f 5%+ apoptosisol] VX< ik
BB Fe ZASH] A5kl typhan blue
exclusion assayS A)&3FJt). ¢4 HepG2 celld]
apoptosise]] H]X|= TNF-a¢] 3& vletslr] st
o] HepG2 cell& 1 x 10° cells/well2 6-well plate
d) seedingdt ¥ 10% serumo] H7}E vl x| 5}l A
2477t B9t WSStk PBSE 23] AHE %
serum-free H| X2 w337} EA o] TNF-a£ 5, 10,
20 ng/mle] =2 AeSQT EEEIFBS A7
£ TNF-a 59 2, 6, 12 Azt Hol| Ajghsigon
apoptosis®] Wa-H-F-5 ulZ72 BlaEA ek

7) NFkB &8 245 93 Axdz 379

g

kM E= ice-cold phosphate-buffered saline.©
2 23] A|X3 & rubber policemang ©]-g3}o] 3]
S8tk 348 AZE 6,000 xg2 oF 127 94
g om 100 ule] low salt buffer (20 mM Hepes,
pH 79, 10 mM KCl, 0.1 mM NavVO4, | mM
EDTA, ImM EGTA, 0.2% Nonidet P-40, 10%
glycerol, supplemented with a set of proteinase
inhibitors, CompleteTM)S ©]8-3}a] resuspension
At Cell pellets &3 9ol oF 1083 332171
T 13,000 xg& 287 AA1E2)s}e] supernatants

fo m P ek
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(cytosolic  extracts)E  FH3tP oW FHA]  dry
ice/ethanol bathol] B33+ c} Pelleted nuclei= 60
ul¢] high salt buffer (20 mM Hepes, pH 7.9, 420
mM NaCl, 10 mM KCl, 0.1 mM NavO4, 1 mM
EDTA, 1 mM EGTA, 20% glycerol, supplemented
with CompleteTM)Z resuspension 3+ - protein
22 95} oF 3087t shakingdlgict. o] 13,000 x
g2 1087+ 9AEE 3 F supernatantsE 33}
tt. 22l® 947 Axde == Ul SnRNP 70
3} beta-tubulin®] )&} immunoblottingS- T3} Zt
7 A28

8) Immunoblotting Assay

Lysis buffer[20 mM Tris (pH 7.4), 150 mM
NaCl, 1 mM EDTA, 1 mM EGTA, 1% Triton, 2.5 mM
sodium phosphate, 1 mM beta-glycerolphosphate, 1
mM NavO4, | mM PMSF|E o]&3le] AXE &
M7 T Aunesel BuAe Relsat. o
20ge] Tl AS 10% SDS-polyacrylamide gels ©]
g3lo] 27|9E3150H, NE-Bp6S-, phospho-Frk-specific
antibody (SantaCruz biotechnology)E  ©}-8-3}%
western blot2 £3)38}5it}. Antibody binding2
enhanced chemiluminescence(Amersham Pharmacia
Biotech) HPHS 53] AZ39 o™ horseradish
peroxidase- conjugated secondary antibodyE A}-8

3l

M. #& R

1. EHAITIS0! HepG2 celle] TNF-a ol ofx]
=9

1) BRSO TNF-a mRNA o] pl3)E
3%

cells/well®] 2 2331 7Zh welldl] HAS 1,
10, 50, 100 pg/mle] FEE 48A)17F <+ X5 4
th. o] & HETE 3439 RNAE F33n
RT-PCRE A8}3}e] & PCR productE #7] o4



=39ttt YEhd band] ¥17]1E densitometerE H g g Adoko] 7HAE ATHTable 2).
A3he] TNF-UGAPDH 1]&-8 ¥4 A3}, Aol A% 10 pgmlS 12, 24, 48, 72 A7+ kel
o] o&A 02 TNF-a mRNA W& o] 7hA4F BAg A, Aodo] AeAlgtel] o&A 0% TNF-a
$1cHTable 1) e 4 gope] 745 QIeHTable 2),
S Ao 10 ygmlE 12, 24, 48, 7247+ H@)s) 3) EiBEGITSe] TNF-a mRNAS] stabilitye] o]
of AEXg Ity YU AFE AH B4 4 Ae 93
4, A AZbe] ©]FE4 02 TNF-a mRNA &3 R AT #50] HepG2 cell®] TNF-a mRNAS
o] 7+A% Y tHTable 1). stabilitye] wX& G2 EM3517] 93] HepG2
2) HpEETAe] TNF-a whild ukge) n|x|= cell& 1 x 10° cells/welle] WEg H=3ly 7}
o3k welldsl] AL 10yg/mle] FX E actinomycin A
WS ] HepG2 celld] TNF-avhsd whe Y3 X 10 pgmle) FEZ HEHFLS H283
of WA= FEFE TA617) A8 HepG2 cell S 1 x th o] 3 HEEZ 345t RNAS FEshal
10° cells/well®] Rw& $338}3 7} wells] 7l RT-PCRE AJg3le] 132 PCR productE 37] ¢
1, 10, 50, 100 pg/mle) FE & 48A]7FE< A ¢)3h =39tk LS band®] B17)E densitometer &
%, ELISA®Y-S o]&3}a] TNF-a wild Aaioks 5he] TNF-/GAPDH Hl-§& B8 A3, fde
ST 29, o] AFFre] JEHOZ TNF-a TNF-a mRNAS9] stabilityol] g&= w2 A F4rt

Table 1. Effect of Injinchunggan-tang(lJCGT) on TNF-a mRNA expression

0
o
0
h
0
0
)
04
Hol
o
Oloj

031

Control VCGT(ug/ml; 48 hrs) Control BCGT (hrs: 10 pg/ml)

1 10 50 100 12 24 48 72

Exp.1 1.00 0.86 0.72 0.56 0.46 Exp.3 1.00 0.88 0.82 0.78 0.52
Exp.2 1.00 0.88 0.74 0.48 0.42 Exp.4 1.00 092 0.86 0.68 0.44

; Bach value represents relative ratio of TNF-o/GAPDH when that of the control is set to 1.00.

Table 2. Effect of Injinchunggan—-tang on TNF-a Protein Expression

Control UCGT(pg/md; 48 hrs) Control IJCGT (hrs: 10 pg/mlb)

1 10 50 100 12 24 48 72

Exp.1 365 332 274 226 182 Exp.3 365 312 288 262 216
Exp.2 404 362 268 218 180 Exp.4 404 336 294 254 212

; Each value represents TNF-a protein when that of the control is set to 365 and 404.

Table 3. Effect of Injinchunggan-tang on TNF-a mRNA Stability

JCGT Hours after Actinomycin treatment (10 pg/ml)
(10 pg/ml) 0 3 6 12 24 48
Exp. 1 + 1.00 0.84 0.64 0.38 0.22 0.18
- 1.00 0.86 0.62 0.40 0.26 0.22
Exp. 2 + 1.00 0.88 0.62 0.28 0.26 0.20
- 1.00 0.90 0.68 0.26 0.24 0.18

; Each value represents relative ratio of TNF-&/GAPDH when that of the control is set to 1.0.
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HEFE0l HepG2 cellel TNFa AlSHMEA| o|xl= %8

(Table 3).

2. EiE BT S0l HepG2 cellel TNF-a &
M RHEXIe] mRNA ghsiof olR= g
1) HiEEITEo] TNF receptor type I B type II

mRNA &d| v]X& FF
R ITE o) HepG2 cell®] TNF receptor type 1

2 type II mRNA o) wX= dFE £43}7]

98 HepG2 cell2 1 x 10° cells/welld] €& &

Z3la 7+ wellol] AL 1, 10, 50, 100 pg/mle] 5

S2 4847 59 HHA of F AT FA5a)

o} RNAE #Z3lil RT-PCRE Aldste] 2

PCR product® A7) 9533t VJehd bande] ¥

712 densitometer2 2418t TNFR-I/GAPDH $}

TNFR-II /GAPDH ¢] H|&& 4% Ax, HA9

Ag)sze] 9&Z 0% TNFRI 2 I mRNA 23

oko] 7+AE QI tHTable 4).

2) BsEEITEo] TRAIL mRNA ¥ vA]=
A

BRRE T o) HepG2 cell®] TRAIL mRNA 2

o mxe 9% £A4817] 98l HepG2 celle 1 x

A

0

10° cells/well?] D2 B8t 7 welld] AHE
1, 10, 50, 100 pg/mle] F= & 48417+ 5 2238}
k. o] F METEZ 35sle] RNAE FE3ix
RT-PCRE A|33ta] & PCR products A7] 9
=3tk JeEhd bande) 9712 densitometer® &
A3la] TRAIL/GAPDH H-§-& 43 A7, 7Y
& TRAIL mRNA #dd& JF& XA Futt
(Table 5).

3) WEkEFECl TRAF1 ¥ TRAF2 mRNA 2¥

o mXe 9F

WigkEI o] HepG2 celle] TRAFI % TRAF2
mRNA @ mAE 9%E 2437 98
HepG2 cell & 1 x 10° cells/welle] YEE FF343
7} wello] AL 1, 10, 50, 100 gg/mle) FEE 48
Az F9 JYsrgek o] & HEE 353y
RNAS #23}3 RT-PCRS A3t )& PCR
productE A7) FE3IAh ehd band BIIE
densitometer2  #413l¢] TRAFI/GAPDH 9}
TRAF2/GAPDH B &% 243 47, Ad4¢ F=
o] oJ&4 07 TRAFI ¥ TRAF2 mRNA & eko]
7+ 5 t(Table 6).

Table 4. Effect of Injinchunggan—tang on TNF Receptor Type | and Il mRNA Expression

e
TNFR-1
Exp. 1 1.00 1.02 0.94 0.82 0.82
Exp. 2 1.00 1.08 0.96 0.80 0.74
TNFR-1I
Exp. 1 1.00 0.98 0.88 0.80 0.76
Exp. 2 1.00 0.94 0.84 0.78 0.70

; Each value represents relative ratio of TNFR-LIVGAPDH when that of the control is set to 1.0.

Table 5. Effect of Injinchunggan-tang on TRAIL mRNA Expression

e o i ~';"J;ea‘ted yo/ml: 48 hrs)

, . ool i o 50
Exp. 1 1.00 0.94 1.02 1.02 0.94
Exp. 2 1.00 1.02 0.92 0.96 0.96

; Each value represents relative ratio of TRAIL/GAPDH when that of the control is set to 1.0.
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4) l'ﬁﬁﬁ?ﬁ?ﬂﬁ%ol NIK mRNA 23of n|x|& g3

BRI T o] HepG2 cell2] NIK mRNA U3 of
]—‘5 qes ‘:‘“6}7] &8 HepG2 cell-&
10° celly/well?] T x & B-Z=3k1 2 wello] 7
1, 10, 50, 100 ug/mu FER 48A)7F Bk
stk o] § AEE 3535 RNAE 35
RT- PCRE A3ste] 13L& PCR productE
93599tk vrebd bando] ¥H7)E densitometer &
#A8te] NIK/GAPDH Hl&5 F43 A5, 7o
< NIK mRNA @)= AgS v)xx] sk}
(Table 7).

5) R ITEo] A20 mRNA L& pjA& g

BRI T o] HepG2 cell®] A20 mRNA 28 of

Ni

il

X
(o]

=
2l
al

rzisﬁ_gj,%»—rﬂt

7]

v)xE 93 BA87] 98] HepG2 cellS 1 x
10° cells/well?] WE & BFs)a 7h welld] AA-S
1, 10, 50, 100 gg/mle] FE = 48X17F E<¢t A<
Ak o] & AXEE 345t RNAE F&stL
RT-PCRS &3t 112 PCR products #7] 9
Eat9rt. veld bande] ¥H7]E  densitometer 2
BAsta]l A20/GAPDH ®)&&
& A20 mRNA 2o &k
(Table 8).

6) WEKER 0] FADD mRNA Lo nA&

Oﬂﬁ]:

mgE o] HepG2 cell?] FADD mRNA &

o M+ G2 ¥A817] Y3l HepG2 cellS 1 x

g

Table 6. Effect of Injinchunggan—-tang on TRAF1 2! TRAF2 Expression

Treated (yg/ml; 48 hrs)

Control 1 10 50 100
TRAFI
Exp. 1 1.00 1.06 0.92 0.80 0.76
Exp. 2 1.00 1.02 0.94 0.88 0.80
TRAF2
Exp. 1 1.00 1.06 0.92 0.82 0.76
Exp. 2 1.00 102 0.88 0.80 0.74

; Each value represents relative ratio of TRAF1,2/GAPDH when that of the control is set to 1.0.

Table 7. Effect of Injinchunggan-tang on NIK mRNA Expression

Treated (yg/ml; 48 hrs)

Control 1 10 50 100
Exp. | 1.00 0.92 1.00 0.92 0.98
Exp. 2 1.00 092 098 1.06 1.04

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

Table 8. Effect of Injinchunggan-tang on A20 mRNA Expression

Treated (pg/ml; 48 hrs)

Control 1 10 50 100
Exp. 1 1.00 1.04 0.98 1.04 0.96
Exp. 2 1.00 0.98 0.98 1.00 1.04

; Each value represents relative ratio of AZ0/GAPDH when that of the control is set to 1.0.
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EHET 50l HepG2 cellel TNF-a ASHEHo| o|x|= 2

=

10° cells/welle] WE2 23813 7 wello] 7o
1, 10, 50, 100 pg/mle] FE& 4847 H<t A
Ark. o] & AMEE 353 RNAS FZ3
RT-PCRS A31&}e] 1}-& PCR productE # 7|
=39 th veld band9] ¥17)E densitometer £
4)5le] FADD/GAPDH H|-2-& 43 23, 73
AelFEe] 9&Z 2 E FADD mRNA L@ Ygo]
A5 ITtHTable 9).

7) EBEEITE] TRADD mRNA o v

Fg

PRk 5] HepG2 celle] TRADD mRNA i+
ol v]X= G 4371 A8l HepG2 cells 1
x 10° cells/welle] Axz 337 7} wello] Al
2 1, 10, 50, 100 gg/mio] FEE 48A|7F F< X8
39tk o] & AXE 3439 RNAE F£3)
RT-PCRE A|3§3}e] 1}& PCR products: 77|
314} e band9] Bl7]E densitometerE
2)5}a] TRADD/GAPDH W&-& 243 A3}, A9

4

2
Bl oo Mz o2 RIS dp

Table 9. Effect of Injinchunggan-tang on FADD mRNA Expression

& TRADD mRNAZ-& & JF& XA Fdvh
(Table 10).
8) Wk EEe] RAIDD mRNA o) nx)&
D
Bk S o] HepG2 cell®] RAIDD mRNA 2%
ol v e TS X871 93 HepG2 cellS 1
x 10° cells/well®] D5 £3313 2} wello] A
2 1, 10, 50, 100 gg/mle] FE2 4847+ B2t A2
gtk o] & AZE Feste] RNAS FE3
RT-PCRE A)33le] 1}-& PCR productE A7
=39t el band] 377)E densitometer 2
23lo] RAIDD/GAPDH H&-& #4938 A3, o
2 RAIDD mRNAE &= &S nXA I3t
(Table 11).
9) WREREIFIEo] RIP mRNA wHgd] v 93
BRs T 5 o] HepG2 cell®] RIP mRNA 23 d
nxE JgS B43517] 98] HepG2 cell

=
2 1x
10° cells/welle] BE 2 BZF& 7 2 welld] A&

Mz o2 K

¢

e T
g o i W 50 100

Exp. 1 1.00 0.86 0.74 0.2 044

Exp. 2 1.00 0.90 0.72 0.60 042

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

Table 10, Effect of Injinchunggan-tang on TRADD mRNA Expression

Control

lk;,k

W am

Exp. 1 1.00 1.06 1.04 0.96 0.98
Exp. 2 1.00 092 0.96 0.94 1.04

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

Table 11. Effect of Injinchunggan—tang on RAIDD mRNA Expression

.

Cdntrol

Exp. 1 1.00 0.94 1.04 1.02 0.96
Exp. 2 1.00 1.02 0.92 1.10 1.02

; Each value represents relative ratio of RAIDD/GAPDH when that of the control is set to 1.0.
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1, 10, 50, 100 pg/mle] L2 48A17F ZoF Hg

St o] F AES B4de] RNAS 237
RT-PCRE Al&5le] 142 PCR productE A7) 4

3ttt UERhd bande] 8718 densitometer 2
WASGRIPIGAPDH W12 243 23, gele
RIP mRNAT &&= G3FS w2 A] 9kt Table 12).

HiEB50! ethanol It acetaldehyde &
lipopolysaccharided|] &3l ®T == TNF-a
MRNA 3ol o|x|l= Hgt

B ITEC] HepG2 cell9] ethanol, acetaldehyde

2 lipopolysaccharideol]
mRNAEFH | 0] 2] &
1 x 10° cells/wellol] 7oL
FEZ 6A7HES AA 8L, ethanols 0, 1,
50 mMel En® 24 A7HEe AHz|s
quantitative RT-PCR¥{ 2 TNF-u /GAPDH H|&
& B3 Ay, FERREH IS ethanole] oJsf F7}
= TNF-a mRNA W8S Helskd fEdor
A Z o.M (Table 13), 0, 100,
200, 400 pMe] BEE 24 A7HESH AF F F
quantitative RT-PCR®] 2.2 TNF-o/GAPDH W]-&-%

\o

0, 10, 50, 100 pg/mle]
O’

3
T

acetaldehydeE

Table 12, Effect of Injinchunggan-tang on RIP mRNA Expression

Treated (pg/ml; 48 hrs)

Control 1 10 50 100
Exp. 1 1.00 0.98 0.96 0.92 1.04
Exp. 2 1.00 1.02 1.06 0.98 1.06
; Each value represents relative ratio of RIP/GAPDH when that of the control is set to 1.0.
Table 13. Effect of Injinchunggan—tang on TNF-a mRNA Expression
Ethanol (mM; 24 h) Acetaldehyde (uM; 24 h)
0 1 10 50 0 100 200 400
LUCGT(yg/ml)
0 1.00 1.23 1.86 2.26 1.00 1.42 1.94 242
10 0.92 1.16 1.44 1.96 0.92 1.20 1.52 1.88
50 0.86 1.14 1.22 1.42 0.86 1.12 1.36 1.44
100 0.82 1.02 1.10 1.22 0.82 0.98 1.08 1.06
; Each value represents relative ratio of TNF-(/GAPDH when that of the control is set to 1.0.
Table 14, Effect of Injinchunggan—tang on TNF-a mRNA Expression
LPS (pg/ml; 24 h)
0 1 10 50
DCGT(ug/ml)
0 1.00 1.62 2.30 4.12
10 1.02 1.42 1.94 2.32
50 0.92 1.20 1.28 1.74
100 0.86 1.12 1.08 1.36

; Each value represents relative ratio of TNF-o/GAPDH when that of the control is set to 1.0.
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HEEAIT S0l HepG2 cell?l TNFa ASHEA | olxl= #E8

A A7, WEHITES acetaldehyded] o3 2 A3}, HFFEIFG-S TNF-aol] ¢|g 14| X apoptosis
7}3l= TNF-a mRNA #8g A Fzzo| of&Fo g Alezd gEH o2 A tHTable 15).

2 7HAAZtKTable 13). E3F lipopolysaccharide
(LPS)E 0, 1, 10, 50 pgg/mle] FE2 24 A|7HESH
*1¥] ¥ quantitative RT-PCR}Y 2. E TNF-o/GAPDH

i

. WSOl TNF-aoll 2[5 NFB gHdatofl o

A od =
Ae g

(&)

H S-S B3 A3, HiEHATE-S lipopolysaccharide ABEE RS 0] TNF-ao £33t NF-kB 2/33}q] 7|

o 43l 371k TNF-adde Aelsmol ogy A= 9¥E IS S8 HepG2 1 x 105
°2 Z+AAATHTable 14). cells/wello] 7AH-S 0, 10, 50, 100 pg/mle] &

6A7FE<F WA 3T, TNF-a2 20 ng/mle) %_‘.:_i

4. EFEERR0l TNF-a7t SE5Hs HepG2 cell 1, 6, 12, 24 A7t A3 F, quantitative

apoptosisoll o{x|= Hgk RT-PCR'H©.2 nuclear NF-kB/cytosolic NF-kB2]

igEERF G TNF-a7t =31+ HepG2 cell9] H&-S BA3 Ad, EEEEFG-S TNF-ad] 9
apoptosiso] D)X= G BA817) 918 HepG2 1 NF-kB 432 09 735 tHTable 16).
x 10° cells/wellol] AAL 0, 10, 50, 100 yg/mle] =

== 6*]7}501- A8k, TNF-aE 0, 5, 10, 20 6. EFE AN S0l TNF-aoll 2|8t p38 MAPK &4 3}
ng/mle] FEE 3641715t 223 & tryphan blue of olxl= ¥
exclusion assayE ©]-83}a] apoptotic cellS Z|% BIBIEAT S0l TNF-ao] 1% p38 MAPK 23}

Table 15. Effect of lnjlnchunggan-tang on TNF-a mRNA induced Apoptosis

TNE-a (ng/m 36 h) ; -
0 5 ~ 10*‘ .

LJCGT(ug/ml)
0 23/500 164/500 225/500 338/500
10 26/500 112/500 122/500 148/500
50 20/500 110/500 136/500 144/500
100 16/500 98/500 114/500 118/500

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

Table 16. Effect of Injinchunggan—tang on NF-kB Activity

TNF-¢ (hrs;;zq -

0 1 6
UCGT (ug/ml)
0 1.00 1.22 1.46 3.42 522
10 1.24 1.32 1.56 3.88 5.72
50 1.66 1.84 1.92 4.14 5.92
100 2.12 2.18 272 434 6.12

; Each value represents relative ratio of nuclear NF-kB/cytosolic NF-kB when that of the control is set to 1.0.
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o PAE DS BME7) 98 HepG2 1 x 10°
cells/welld] 75 0, 10, 50, 100 pgmle =
61759t A stal, TNF-aZ 20 ngmle] &
1, 6, 12, 24 AJZFE9t *|g]dt F, quantitative

8. WrEET &2l TNF-a induced apopt03|soﬂ i st
of ¥l kel NF-kB &4 3lele] HHM B4
FEEUEITE S TNF-a induced apoptosisol] o3t

Ax &9} NFkB &/4dsete] #eds £4817]

<13 HepG2 1 x 10° cells/wellel] 78S 0, 10, 50,
100 pgmle] FT2 6A7H5er AHF8t3, TNF-a
2 5,10, 20 ng/mle] TR 24 A7HEQF At
% TkBAN (dominant negative NF-kB inhibitor -#-71

RT-PCRHS.E p38 MAPK EHAJslol| ujx|= &

S EA% A, HEEEFES TNF-ad 93 p38
MAPK Y] <1x31E 488 tiTable 17).

7. ERARR0l TNF-aol /8 Erki/2 MAPKZA  #Del transfections §& NFxB A4 a#3
glofl ojxfz F& tryphan blue exclusion assayE 23&}¢] apoptosiss
Rk FHE50] TNF-aol 23 Erk1/2 MAPK 243} A3}, [kBAN transfectiong- 53}o] NF-kB<]

A8
of mAl= e BAS] 98l HepG2 | x 10° ;foﬁ}%
cells/wellol] A<B-L- 0, 10, 50, 100 pgmle] FEE 64 o
Fser AXYshar, TNF-aE 20 ng/mle) 52 1, 6,

12, 24 A7Fs¢F H23t & Erkl/2 MAPK A3}
X S B4 A, HiEEITSS TNF-ad
©]gt Frk1/2 MAPK®] 912812 14519 T Table 18).

A X171 apoptosisel] W WG
o] #3HE]QItHTable 19).

V. % %
Sk A 19 uolBsd SR B

Table 17. Effect of Injinchunggan—tang on p38 MAPK Activity Phosphorylation Level of p38 MAPK)

TNF-a (hrs; 20 ng/ml)

0 1 6 12 24
UCGT (pg/ml)
0 1.00 1.16 1.76 242 2.82
10 1.04 1.04 1.08 122 1.36
50 1.06 1.02 1.16 1.18 126
100 0.96 1.06 1.08 124 136

; Each value represents relative ratio of phospho-p38/total p38 when that of the control is set to 1.0.

Tabie 18. Effect of Injinchunggan-tang on Erk1/2 MAPK Acitivity(Phosphorylation Level of Erk1/2 MAPK)

TNF-¢ (hrs; 20 ng/ml)

0 1 6 12 24
ICGT (ug/ml)
0 1.00 142 2.02 2.62 3.98
10 1.12 1.14 1.56 1.48 1.76
50 0.98 1.18 1.32 1.48 1.58
100 0.94 1.02 1.22 118 1.20

; Bach value represents relative ratio of phospho-Erk1/2 MAPK/total Erk1/2 when that of the control is set to 1.0.
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EEEITS0l HepG2 cellel TNFo M3ME Ao o|xle &

Table 19. Effect of Injinchunggan—tang on TNF-a induces apoptosis and NF-kB Activity

TNF-a (ng/m, 36-h)

0 5 10 20
HepG2 + IJICGT
(ug/ml)
0 24/500 154/500 216/500 322/500
10 22/500 124/500 154/500 174/500
50 26/500 116/500 126/500 138/500
100 26/500 106/500 110/500 140/500
IkBAN-transfected
HepG2+ IICGT(yg/ml)
0 20/500 162/500 224/500 364/500
10 18/500 158/500 208/500 344/500
50 22/500 154/500 212/500 336/500
100 24/500 150/500 206/500 338/500

; Each value represents apoptotic cell/total cells counted (500).
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B oA HZ gl FHE N thFd TNF-
d A Qarse] e v

AL FAGOZM HigkiIT el TNF-a=
5} apoptosis® Al #4 L 918 1A TNF-a Al
oA 3 H7A9 protein WES Western
blot assayZ ©o]&3] ¥43li mRNA TS
quantitive RT-PCRS- ©]&3}o] FHFH o= 25t
.

TNF-a(tumor necrosis factor-alpha)e= Aol #
Axjo] BE SAE e Mol 2
2 vgE gdd g Bol4e den AUER
o 94 AR ARLARY HAd Fed
qug de Aoz A dg™ TNFeole
apoptosisS FLal AL AAlskE A8 F 7RI
9lt}. TNF-ao] thgh Bh&-& A FHvi, 22 2
2 ZFAATGE MEFHL} 2folE Hof, TNF-a=
A=3kH 0w 3l HEE apoptosisE Bo7)=t) Bt
Bl e ALE AT 24 dod)e dn

TNE-a A5 AGA o] g Ao BAYEF
AT7E Eato] INF-aZABAES F43k= A=
& ARG o5 FE e HUYT =
AolatEo] WA o] TNF-aX s HdEA o g B
o FAAY olsizh Hsstel A

TRAIL(TNF-related apoptosis inducing ligand)->
A% 223 AT S FHAEA EA3 =, 58]
TAZ} BAT £A43 fAHEEE 2 (mitogen)
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94
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regulated kinase(ERK)M, Jun N-terminal kinase/
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extracellular signal-regulated kinase kinase(MEK)
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