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The Effects of Chungganhaeju-tang(Qingganjiejiu-tang) on
NFkB Activation and Apoptosis of Kupffer Cells

Chang-Woo Han, Young-Chul Kim, Jang-Hoon Lee, Hong-Jung Woo

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

Objectives :

Previous studies showed that treatment with Chungganhaeju-tang prevents hepatic inflammation and

apoptosis in alcoholic liver disease. The purpose of our study is to determine if any relations exsists between the
transcription factor NFkB, an orchestrating expression of a large number of genes and inhibitory effects of

Chungganhaeju-tang on ethanol induced apoptosis.

Materials and Methods : To assess the role of NFkB, we blocked NFkB activation by delivering to the kupffer cells
IkBAN, a dominant negative NFxB inhibitor, and investigated if Chungganhaeju-tang still prevented apoptosis.
Results : When NFkB activation was blocked, there was no inhibitory effect of Chungganhaeju-tang on ethanol induced

apoptosis of kupffer cells.

Conclusion : This result suggests that Chungganhaeju-tang protects the liver from ethanol induced apoptosis by activating
the NFkB that plays a key role in porotecting mechanism and reducing inflammatory cytokine gene expression.
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> U2EY AR Asterd AEE 4 o) AP Aole) ZAE HIFHES 17 2
' 3 ARNTE Aol gl H(1180) S 34 254 1000nte] 3 2714 23]
A o AEe  BREFET F 4L APdS Woz oyl 7
=

=2 =
apoptosisE HAAZo2H 958 7185 gL d F53ta, AZAZY|(Christ LDC-1, Alpha/4,
el oz lg v k. Germany)E ©]-83}o] 324g9] HRFEEL Ao
ool XAz WHHFIEIESC] apoptosisE | A7) 2746%9] F&S R dojH FZES DMEM
€ A FH3) 989, o8 72 SRzEs B A 110 meol] Bidte] 37°CollA 3A17F 59 4k
g Ao N kst Alg - 4 wreg A&t Holgle AEE AAT HEdS
ui7)3= 23k MAKtransciption) ZEAE U] 0.45;m FE|(MilliporeAD s o 3}sle] FF3kaL 4C

A NFxBCSl SAstel e wirmmse J%e o Atk
ZAL3},  ethanol @ acetaldehyde-induced
apoptosisol] ht FHFMRTELS A&7} NFxB 2.

gAaste) od viAHeAS BEstd S8 27 1) Kupffer celle] ¥2] 2 uj<k
g 4719 ®Hasle wlojth Kupffer cell® 773 male Wistar rat

Prescription of Chungganhaeju-tang

ey, ‘ gy ‘ o G Dose o
[ Artemisiae capillaris Herba 30g
B & Aurantii Nobilis Pericarpium 12¢
B R Puerariae Radix 12¢
i* B Alny Cortex et Ramulus 12g
Bl Atractylodis Rhizoma Alba 8g
® o Poria 8¢
E 5 Alismatis Rhizoma 8g
Vi Polyporus 8g
B A Machili Cortex 8g
B Amomi Fructus 6g
H &= Glycyrrhizae Radix 6g
Total 118g
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(240-280g)9] liver2 %E] collagenase?} pronaseE
0] 88 sequential in situ perfusion methodE % 3j
Hashsdh Rat liver2RE Qo) MM EES
arabinogalactan gradient (1.034, 1.043, 1.058,
1.085)2 o] &-3lof AR5} 2™ kupffer cell&
density 1.04337} 1.058 Atolo] &AsE AEE &
gho Z A Aot 2" kupffer celle
1x10°cells/well WL plastic culture dishES o]&
stod wjokstgiom 2417k Fol washingS F3dte]
non-adherent cell& A A3 Th

2) Zele] He)

S HiBFETEE o] kupffer celle] NFxB 443}
J pxE dgke BEAE7] 2%t kupffer cells
1x10°cells/well2] WE=2 0.05%2] bovine albumin
o] ¥3te RPMII640Z wl| ek & HEFAEIGEE A

=5(0, 1, 10, 100pug/mls] & T2 24hrs)9} # Y
N 7HI0ug/mbe] EER 0, 2, 6, 12, 24hrs)S 223}
WA Eoslgdrh Ethanol, acetaldehyded) 2J3h
apoptosis®} NFxB #AJzlete] #AUAE 144517
£|&te] ethanol (1, 10, 50mM), acetaldehyde (100,
200, 400uM) Fo] 6413 Aol FHAFR S Fost
Ak FHhFfES A AEsk A2stA e
MEZMMZTHE 0.1% trypsine & 3435 o
Az E e B3] 98te] protein 3L RNAE +
Zstath
3) A4 RT-PCRZ ©]-8-3 mRNA i)
(1) RNAS &

RT-PCR #2418 9J3l RNA=
o FEITh
@ 250g9) guanidine isothiocyanate2 293m( 2] 3%}

Z2450) Y& 5 0.75M sodium citrate 17.6mé

9} 10% sarkosyl 264mE H7bske] 65T A

stiing® % clshstel mEshalch olsh ol

AAE  GSS  solutiono]  2-mercaptoethanol &

0.1M9] 352 H713o. 24 solution DE A%}

sack
@ MxuctegRE 34E AE solution D

50040, 2M sodium acetate(pH4.0) 50/4E 2

E
Hm

ofehsh e

2 &38l & water-saturated phenol  500ul,
chloroform : isoamyl alcohol (24:1) 10008 3
o] 1027+ vortexingdte] iceol] 1583 28t

¢

@ EF-EAL 15000rpmel] A 2087+ A4)E-2) 8
AEedel 455 sgslel TR cold
isopropanol 1000402 o] -70°Co|A] 24417t 3
A A

@ 15000rpmel| A 2087+ FAFE|ste] &AS A
73 & RNA pelletes 100% ethanol? 70%
ethanol = 433 & 30409 RNase-free waterol]
o] spectrophotometerE ©]§-3}o] RNAS] <
& =355

(2) cDNAS] A=

D e g 2oz ARE EFEUH
Reverse transcriptase buffer 240, Random
hexamer (10pM) 1px¢, AMV-RT (10U/ul) 1ul,
dNTP (10pM) 1ui, RNase inhibitor 0.5u¢, RNA
tug

@ &ggAo] 20447t HER sterile waterE 7}
3 3 42CoAAM 1573 WAs AT
3 2 Amel s0us] B Yol EW T PCR W
Sol o] &3tk
(3) Primer

House keeping gene®! GAPDH(Glyceraldehyde-
3-Phosphate-Dehydrogenase)$} target genes?! kB,
IKKB, MKK4, MKK6, TNF-a, IL-1B, IL-6, IL-8¢]
primersS A}-£-8}51 0}

(4) Quantitative RT-PCR
@D 7} cDNAEZ YIgo R thd go] A8E 29

319} ; 10x amplification buffer 104¢, Mixture

of dNTP (10pM) Suf, primerl (sense 10pM) 2

ul, primer2 (antisense 10pM) 2puf, Template

cDNA 444, H:O 7744
@ 4713 mRNA-specific primerE o]-83to] ofzf

9] 2702 34-40cycle?] PCR vh2.8 A)3YE}L

At

a. First cycle : Denaturation (Smin at 94C),
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Oligonucleotide Primer Sequences Used for Quantitative RT-PCR Analysis(All sequences are listed 5 to 3)

- Orientation

aner nucleonde sequen ,

GAPDH Sense 5 TGACTGTCCGATTGTCAATCCAGGCT-3
Antisense 5'-GACATGGATCCCACGAAATCTAGCGAC-3'
NEKB Sense 5-AAGTCGATCGAGATCGATGGTGTGCC-3'
Antisense 5-AGAGTCGGTGCTGAATGACGCCGCCAT-3'
KB Sense 5'-CCAGGGCAATCTTACAGATCTCGATAGG-3'
Antisense 5'-AGAGTCGGTGCTGAATGACGCCGCCAT-3'
KKG Sense 5'-AGGGATCGATCGGTATATAGCTAGGCT-3
Antisense 5-GGGTTATATCGATCGCCTAGGAGGGAG-3'
MKK6 Sense 5-GGATTTCGATTTAGACACCACTAGGATC-3'
Antisense 5-GAGATCTCTCTGGACCTGTAGTCGGCCAA-3'
MKK4 Sense 5-TATAGTGATCGGGAACTAATCGAGTGAT-3'
Antisense 5-ACATCTCTGATTGGCTAGTTGTCAACCA-3'
INF Sense 5-GATCCAGCGACTGCATCGAGATCCTC-3
Antisense 5-TGCGCTAGTTGACAATCGAATGCCGCT-3'
g Sense 5'-GACAGCTAAGAGAGCTTTGACGCCTC-3'
Antisense 5-AACGACTGATTGGGACACTACAGAGAG-3'
L6 Sense 5-TTATCACGACAGCTAGAGTCGGGCGCT-3'
Antisense 5-CGCGGGCATCTATCATCTATTCGACGG-3'
_— Sense 5'-AATACAGAGCGCTGCTGATCGATCGCGC-3'
Antisense 5-AGAGCGGTCACACTGCGACGTATAGCT-3'

Annealing (lmin at 597), Polymerization
(1min at 72C)

b. Subsequent cycles (32-38cycles) : Denatura-
tion (lmin at 94C), Annealing (Ilmin at 59C),
Polymerization (Imin at 72C)

c. Last cycle : Denaturation (Imin at 947),
Annealing (Ilmin at 597C), Polymerization
(10min at 727)

@ PCR productsE 2% agarose gelg o] &3sle] 3
714%(100volts, 205)3+ 3 densitometerZS ©]
#3t9] 7t bande] ¥)E FFBh
4) NFxB 843 £4& 918 A=xd 349

i)

H| 9k A £+ ice-cold phosphate-buffered saline .
2 23] 433 3 rubber policemang ©]-§3}e] 3
F8th 35 AEE 6,000xgE oF 127 44
stRom 1004L2] low salt buffer (20mM Hepes,
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pH7.9, 10mM KCIl, 0.ImM NaVO4, 1mM EDTA,
ImM EGTA, 0.2% Nonidet P-40, 10% glycerol,
supplemented with a set of proteinase inhibitors,
CompleteTM)S  ©}-&3}] resuspension 3} T}
Cell pelletg 92 Yo < 1087 WA £
13,000xg=  287F QAEES}e]  supernatants
(cytosolic  extracts)E  F3JIPew FHA|  dry
ice/ethanol bathol] ¥ 33}9t}. Pelleted nuclei= 60
2] high salt buffer (20mM Hepes, pH7.9,
420mM NaCl, 10mM KCl, 0.1mM NaVO,;, 1mM
EDTA, ImM EGTA, 20% glycerol, supplemented
with CompleteTM)Z resuspension 3t 3 protein 5=
22 93 oF 3087} shakingd} gtk o] 2 13,000xg
210 7 94E 23 ¥ supernatantsE 3 3}AT
2alg Q3 AxzAde £ Ul SnRNP 703}
beta-tubulin®] T3} immunoblotiingS E3}a] 242}
Az



5) Immunoblotting Assay

Lysis buffer [20mM Tris (pH7.4), 150mM NaCl,
ImM EDTA, ImM EGTA, 1% Triton, 2.5mM
sodium phosphate, 1mM beta-glycerolphosphate,
1mM NaVOs, 1 mM PMSF]E o]&3la) X2 &
A2 F AARse] Ae Eela. o
20 go] @A 10% SDS-polyacrylamide gel-S- ©]
-3t #7]9%3819.0.0 NF-B/p65-, phospho-Erk,
phospho-p38-specific  antibody(SantaCruz biotech-
nology)E ©]&3le] Western blotS 33319 ch.
Antibody binding2 enhanced chemiluminescence
(Amersham Pharmacia Biotech) W& %5 AZ35}

519 horseradish peroxidase-conjugated secondary
antibody & Al-£3}53 )

6) Trypan blue exclusion assay

Ethanol-induced apoptosis$} NFkB &-433}9}o)
dEAgel whe] Lol ] 9)ste] kupffer celld)
ethanol¥} acetaldehyde® 74zt S0mM, 400pM = 24
A A stk @RS TS dopro] 9
3 WAL, 10, 100 pg/ml)S 6A17F <k A
2tk AFAPEES FA37] YsiA trypsin-
EDTAZ wojdl MEE A28 cell pellete
& A& &, o]= t}A] cold PBS(phosphate buffered
saline)oll A} 5x10°cells/mé7} EE= A& eksigich
&efo] =0 0.5m{ suspensione FHIE}, Trypan
blue solutiono. & GME T Fn)7H o ® death cell
2 Aol FAEFeY WE AdG A,

. #& xR

1. JEFFEESO| kupffer cellel NFxB &AMof o|x|=

of &F
OO

RS w2 W& NFkBS] 84 A&
ZA3517] 93)e], kupffer cell(1x10°cells/well)ol] 7}
7} 0, 1, 10, 100pg/ml FE) FHIFRELS Fol5
a1, 24A)17F o] & NFkB9] nuclear translocationS
Atttk NFkB €431 A=E Vepl7] 918,
immunoblotting assay S 53 123 Az Z e
NFkBo] oS 242t 243}, 4o 3l= NFkB o
W A EA] e NFkB o] HIE 39t &,
g Alztel whE NFxBe &4 Axg 437
93], kupffer cell(1x10°cells/well)s] 10ug/ml %
T WIFRMES Fosta, 247 0, 2, 6, 12, 24

AZro] Ak & 9)9} Eld upo® NFkB 24
3t A E S35tk 1 A, RG-S A9

wx9l A A7t HlElshe] kupffer cell®] NFkB
o] &g Z7IA1ZArHTable 1).

2. B #RE S| kupffer cellel NFkB MSHEH F#
A FHEXe] mBNA Zoio oixl= A&
HIFEE e weo wE NFB A5 AYA F

A & 72HNFkB, IkB, IKKB, MKK6, MKK4)2] &

A AEE 24317 Y31, kupffer cell(1x10 Scells/

well)oll 2+2} 0, 1, 10, 100ug/ml F59) BTG5

S Eodlm, 24A7F o3 target geneE 9]

expression  level:& F4319th  Quantitative

RT-PCR-& A3 & electrophoresis, densitometric

analysisZ E3 target geneS¢] WdH mRNA

& ZA3eh =, AE A7k WE NFxB 4153

@A 74 HARe B4 AR S48 A8,

kupffer cell(1x10°cells/well)ol] 10pg/mt T=] FHHF

B Sodela, 717} 0, 2, 6, 12, 244]7k0] A

& ¥ 9ol 5U oL NEB QaAEA 7

Table 1. Effect of Chungganhaeju-tang(CGHJT) on NFkB Activation in Kuffer Cells

Treated (ug/mi; 24brs)

Treated (hrs: 10ug/ml)
0 2 6 12 24

0 1 10 100
Exp. 1 1.00 1.86 2.66 402
Exp. 2 1.00 1.78 2.64 3.56

Exp. 3 1.00 1.04 1.34 272 282
Exp. 4 1.00 1.12 1.68 2.52 2.70

; Bach value represents relative ratio of nuclear NFkB/cytoplasmic NFKB when that of the control, CGHJT untreated, is set to 1.00.
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A FAaAe 84 Axs 24sdn. o A, &

WG NFkB 3094 74 $3x9
mRNA 2ol s X7 Lol #EHATG
(Table 2).

3. ;‘%HW}E‘}E?%OI ethanol ¥ acetaldehydeoll 2|5
7= = kupffer cell2l apoptosisoll o] x|= &k

W RES©] ethanol @ acetaldehyded] <]3] &
WE| = kupffer cell®] apoptosisol] 7] x]& JakS
a7 sk, kupffer cell(1x10° cells/well)o]] AT
fEESS 0, 1, 10, 100pg/m! FE2 2o Al 6A7F
o] At % zZkzb ethanol(0, 1, 10, 50mM) =2
acetaldehyde(0, 100, 200, 400uM)S- T3t} 24
A7k ©]%- tryphan blue exclusion assayE E3|
Jetdtt. I A RS
< ethanol 9 acetaldehydeo] ]38+ kupffer cell€]
apoptosisE A FZof vl sl A|Azlo] B
H%ltiTable 3).

J\Nn

apoptosis JEE =

ol ojxle g

4. Ethanol ¥ acetaldehyde-induced apoptosisoll
et BIFESS AH 2ot NFkB 24 stele)
Z4Ey By
Ethanol @ acetaldehyde-induced apoptosis®]] T

& HITES AA ATl NFkB B493)ele] #

d4d ARE Fdsly] $8le], dominant negative

NFxB inhibitor! IkBAN®] 8- 2}Z transfectiond}

o NFkBS #A3lE A3 Fo|x ethanol

acetaldehyde-induced apoptosisol] 3t jHiFE TR

o A&} YehbeA gskTh 1 @, Kk

BAN transfectionS E3}e] NFkBe] 8435 4

A7) ethanol, acetaldehydeo) 93} kupffer cell?)

apoptosisol| gt HHEELS] AA2Hgo] 433

=3hg o] #E= AT Table 4).

5. BIF#EESO| ethanol-induced NFKB target 7
Xto) a0l ojx|l= gt

TEFEEY 2% NFkBe] #4317} inflamma-

tory genes(TNF-q, IL-1B, IL-6, IL-8)o] W& g

Table 2. Effect of CGHJT on mRNA Expression of NFkB Slgnal Transductlon Genes

Treated (ug/nt; 24hrs) ) , o
0 1 10 00 b2 e 48&:”72-1-1

Teated S——

NFxB 1.00 1.04 1.12 0.96 NFxB 1.00 0.92 0.98 0.98 1.02
IkB 1.00 0.92 1.06 1.02 IkB 1.00 0.98 1.00 0.94 1.00
IKKp 1.00 1.04 1.06 0.96 IKKB 1.00 0.96 1.02 1.06 1.06
MKK6 1.00 0.94 0.94 0.96 MKK6 1.00 1.02 1.04 1.00 0.94
MKK4 1.00 1.08 0.96 1.02 MKK4 1.00 1.04 0.98 1.04 1.02

; Bach value represents relative ratio of each gene mRNA/GAPDH mRNA when that of the control, CGHJT untreated, is set-to 1.00.

Table 3. Effect of CGHJT on Ethanol or Acetaldehyde Induced Apoptosis of Kupffer Cells

T Ethanol (mM; 24hrs) ‘Acetaldehyde (aM: 24hrs) ;
0 s "% 0 100 200 400

CGHIT(ug/mé)
0 28 68 162 288 28 98 212 316
! 24 66 122 216 24 78 132 220
10 3 70 84 162 3 80 08 160
100 2 62 64 74 2 7 66 84

Each value represents apoptotic cells per 500 cells.
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Shex G55 3AQ18}7] $j8hed, kupffer cell(1x10° V. & %
cells/well) o]l HRF#RTEES 0, 10ug/nl T2 F9
Skal 6AIZFe] A &, 247 ethanol(0, 1, 10, e A sEo] HoluA FFE AF 34 T
50mM)S Folslgth 24417 o]% inflammatory &abo] Ut 58 A%EA &edt &4
geneE 2] expression levelS 41319t} Quantita- A FBAT T Adol wHEE o] kAo
tive RT-PCRE A)&@d F  electrophoresis, B7ked A dgrt dojud E o R sk,
densitometric analysisE %3| target geneS-2] W& A AT oY FHFoR APSHA Hoh
B mRNA %& 2980k 1 A, mmse 2384 99 48A 270 £8 dede 4
ethanolol] ]3] %7}5}l= inflammatory cytokine] AL AHzteld, $FE AE3IE Y3 L&A 1o
mRNA 8 & 03|18 HAaAYE AoR A FEE L, GRS TR EHFo = oSt
THTable ). E Aoz deix A’
g &vle) F7h 2AE ALy BA
WA A AAZE 1o, HZY BildA &
Table 4. Effect of CGHJT on Ethanol or Acetaldehyde Induced Apoptosis of Kupffer Cells after KBAN Gene
Transfection
Ethanol (mM; 24hrs) Acetaldehyde (UM; 24hrs)
0 1 10 50 0 100 200 400
Control cell + CGHIT (ug/ml)
0 24 60 174 292 20 90 208 322
1 28 72 142 222 22 74 168 212
10 28 74 80 172 26 70 116 174
100 26 68 68 70 24 52 72 88
Ethanol (mM; 24hrs) Acetaldehyde (WM; 24hrs)
0 1 10 50 0 100 200 400
IkBAN transfected kupffer cell + CGHIT (ug/ml)
0 28 72 172 302 30 106 244 326
1 26 68 160 266 24 98 224 302
10 28 70 144 212 28 96 196 268
100 24 64 128 188 26 88 152 128

; Each value represents apoptotic cells per 500 cells.

Table 5. Effect of CGHJT on mRNA Expression of Inflammatory Cytokine Genes

- CGHIT (10g/uf) + CGHIT (10ug/nl)
Ethanol(mM, 24hrs) 0 1 10 50 0 1 10 50
TNF-q 1.00 1.32 1.84 2.72 1.02 1.18 1.42 1.98
TL-1p 1.00 1.46 1.76 242 0.98 1.34 1.28 1.90
IL-6 1.00 1.66 192 222 1.04 1.48 1.46 1.68
IL-8 1.00 1.44 1.72 228 1.02 1.40 1.30 1.76

; Each value represents relative ratio of each gene mRNA/GAPDH mRNA when that of the control, neither CGHIT nor ethanol
treated, is set to 1.00.
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HepG2 celld] Z+A
AF\11, apoptosisE ZHAA)7) M, TNF-q, IL-1p&] &
HE ANA HHNITE BEste 37 080

NFKBE 2] 7}A cytokine®} mitogenEol] 23l
slE = AAF 2HARA, DF, FFol stress
SOl ik A wkso) BHEE FAAEY d4H
AN 2AAR 2R Yo, g Mo ET)e,
FA7) wke o, Wy FEEI 59 At
(transcription)o] Togich wEd3}l fefe] NFkB
= inhibitor IkB2} 37 A 3ZZ(cytoplasm) S0l Q)
o, inhibitor IkB+ NFkB7} #(nucleus) €02
ol%53l= RS volrth ofejgh A dlA &8-S
op7jsl= ATl sBEIAW, kB 4
(phosphorylation) #4-& Az ¥ E&=o] NFkB
9] o]Eg IAlstA EshAl =i, NFkBy 9l
(nucleus) &0 2 o|E 3t & target H-AXE2] AA}
(transcription)E ©}7]3}A] =,

NFkBi:= endotoxin ©]u} oxidiative stressol] )3}
gAgFol 9% whee wifse 9EE V=
S}ARFY, apoptosisE A ste] AEo] BHA <)
Az Agake Roz gAY, oy spx 4
AL HHEE 2AFoH AZY ThUd A
-y wes diske Fad AL
(transciption) ZAALE A4 511 Itk NFkBe| &
A8l TNF-a signalingel] £]3} apoptosisel] th&l-s}
= 7+¥ %} antiapoptotic signal & 223 P™ . NFk
B¢ subunitgl RelA(p65)7} A<LH  mouse
fibroblast7} TNF-aol] &} &Xwr 23] 7448
= Aol #&H u} 9", dominant-negative IkBa
ol 1kBaMol ©]3i NFkBe] 4 7els| olAe

& TNF-a induced apoptosis7} % &332+
o) namglony, J¢ A5 glolA NFkB
o) FA32 AATozN A E apoptosisE T
TN Qe AoR QEAT. ol@d NFkB
gA)glo] 93 antiapoptotic effects= ZHA| Lo A%
WAl 3tk NFkBE subunité] RelA7} 2<% mouse
embryo THEE} apoptosisZ Q18] ZHAIES A
Ao Wae §x ®aha Fahso] Agerg o™,
IKkB kinase 2 geneo] ZA<Eo] NFkB &4387 o

g 5 9l moused| M HIS=EE Ag3to] A Sl
o eH, BEA pEAE 5 7k A FAo
iM% NFkBY £437 A8 49 7+& 44
2 AW #FAE AXNA Edta 53 apoptosisE
o8 ML Ao] WhalahE Hoz AT

B A3 EiTRige] ¢S4 HEge e
B A HrA s 7P 2] apoptosisE JA| s
A4S NFkB7} wi7fgs sty Sl A3
o A, ETERRGel Aesmet A Akl W
3} kupffer cell®] NFkBS] &4-& F3ln, A
7] ®o] vl dle] ethanol @ acetaldehydeol] 2|4t
kupffer cell®] apoptosiss JAIsh= AL 747F &4l
&9JCH(Table 1, Table 3). H3h ethanol
acetaldehyde-induced apoptosisel] tHgh ¥R 5
o] o4& 7}7} NFkB &A4slel] o3 wife=AE
b3} 7] $)&tod, dominant negative NFKB inhibitor
o] IkBANS] -8 A-2 transfectiond}o] NFkBe] &
Asle oA|s+ 3 ethanol ¥ acetaldehyde-induced
apoptosisol] thel iERFERIE S A 877t o3ty
=22 BAs19h. 1 27, IkBAN transfection
E3to] NFkBe] 24315 GAAIZ]A ethanol ¥
acetaldehyded] ¢J3tod ¥¥EE  kupffer cell®]
apoptosisl] 3l JERfRTIGe A 2H-&o] dAsH
A =shgo] BEEATHTable 4). o] NFkBe] &
A3k7} 7HAE ] H}E 3 apoptosisE HolEThE 7]
2o RuE*ne dxsh: AARAM, EREAY
ZFAZ A Ve A E ] apoptosisE AT
o] lASKE AP NFkBel F4E7 30
8 71AYL AAsE Aom AztEt

o

67



EFRESO| kupffer cellel NFkB &M 3t ¥ MIZAH ofx= o

RS ] NFkB 24318 49o7]7] 98] NF
kB AEdGA +4 FR8AEY transcriptions %
ZINANE=RE ZAFsH] 93l, quantitative RT-PCR,
electrophoresis, densitometric analysisE Z3] target
geneE 9] mRNA #FS 33190, HiFREE
Rt A5ALA P4 FAAES mRNA HHo]
£ 92e vAA 9t Aow BRYUTHTable
2). meEbA, HIFREES NFB NS HAEA 74
2459 N2E AL FESE 2o ozl kB
8} <l238Hphosphorylation) & ob7lahe AFA2
Bg5j0], Au3E KB B0l NFBS) o)F
£ AISHA] 23 A 53, NFxBE 3(nucleus) &0
Z olFF F, IMAES apoptosisE A= oW
g9 #2248 $ANY Aoz 3590

3HH, oxidative stressEoll 23} inflammatory
cytokine geneE-¢] Wd 9A] NFkB EAl3lE 53]
izl el SA AT, o)o, wEhF M ol%
NFxBo| #A43/t €3:g&4d 72ES wifs=
cytokineE 9] AL op/|sleRE ERlEy] 3,
Wi Fo% kupffer celld} Foj3bA] &
kupffer celldl], 2z} B3 &
inflammatory geneE9] expression level & E213}%
ot 4EE mRNA ZF& Hweh 23, FiFREGS
ethanolol| &8 Z7}8l= inflammatory cytokine?]
mRNA HdE ZaATE Aoz #EHJY
(Table 5).

uetM, EiFEEEA od BAstE NFkBe
inflammatory cytokine gene®] W3S {%3l= Al
32 A&}A FAY, FHEERC] inflamma-
tory cytokine gene®] 29315 JAsh= e 4
3t pathways] 24 P54 ARG,

ethanol &

V. # &

ARG €34 Hase] WaIAdA
WSk A E S apoptosisE HAAAT= 71HE
7] Hete], NFkBo] GAJste]l ek iR

Bol gakS EAVEH AL, ethanol 2 acetaldehyde-
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induced apoptosisoll g HHFMEES A ATt

NFkB @43}l o3 miA=H=AE st A3t

o], dominant negative NFkB inhibitord] [KBANS]

S AAE transfectiond}e] NFxBe] &431E A3

% ethanol 2 acetaldehyde-induced apoptosisol] T

& EiTRESe] AAEATL gslEeAE Bt

o, &3 22 AAE A%t

1. iG-S Agszd Mgt Bl#Eso
kupffer cell] NFkBe| &A-S #F=319ch

2. WRFIRE S NFkB A5 de7 74 fHAHNF
kB, IkB, IKKB, MKK6, MKK4)2] mRNA 23
de %S vAA BTk

3. HiTRmES My Fxo] vlaElsle] ethanol ¥
acetaldehyde®l] |3} kupffer cell®] apoptosisE
A3 AT

4. FERFIRWES-S ethanolol] o8] #7138l inflam-
matory cytokine(TNF-a, IL-1p, IL-6, IL-8)E2]
mRNA 38§ 7HAAZ T

5. IkBAN(dominant negative NFkB inhibitor) trans-
fectionS =3l NFkBY @A43lE AA X714
ethanol® acetaldehydes] <3+ kupffer cell®]
apoptosisol] oA, EAFFRIES] A2 &
ste| ATk
olate] HuollA HIFMENEE-S NFkBo 43}

9 inflammatory cytokine mRNAS] &&d 7t4E &

3}od, kupffer cellol]A] ethanol % acetaldehyde

induced apoptosisE JAAZL & 4 YTk F

%, NFkB¢| #4317} kupffer cell®] apoptosisE &

A= 71 AT HFRESC] inflammatory cytokine

genes] WAE sk J)del Bl ALHY
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