T#4E3E(Korean J. Medicinal Crop Sci.) 18(4) : 224 — 230 (2010)

X AMo|2 S8 H|gH 8IF el ZHM Ao Fet
=XtEgrEe| gitst ¢ EdE gt
USCH - O * - BB+ - U - ZsfRher - Qg
AT o) grle] QAR $EAAT AT, +AF St o BT S AP

Anti-Oxidative and Anti-Inflammatory Effects of Green Tea Mixture
and Dietary Fiber on Liver of High Fat Diet-Induced Obese Rats

Jong Dai Kim*, Byung Il Lee*, Yun Hui Jeon**, Jong Phil Bak**, Hai Lan Jin** and Beong Ou Lim**

*The Regional Core Research Program/Medical & Bio-Material Research Center, Kangwon National University,
Chuncheon 200-701, Korea.
**Department of Applied Biochemistry, College of Biomedical & Health Science, Konkuk University,
Chungju 380-701, Korea.

ABSTRACT: This study was conducted to investigate anti-oxidative and inflammatory inhibition effects of green tea and
dietary fiber mixture on liver of high fat diet-induced obese rats. 21 male rats were divided into 3 dietary groups and control
group (A), high fat diet-induced group (B), and high fat (HF) diet-induced + EQ diet-S® diet group (C). Inmunoblotting and
RT-PCR analysis revealed protein expression, and anti-oxidant analysis revealed MDA (malondialdehyde), GSH (glu-
tathione), and free DPPH radical. As a results, Body weight and food consumption were not significantly different between
groups. The levels of MDA and GSH were lower in HF + EQS® group than in HF group. Also, the EQS® demonstrated to be
more effective than HF group for a DPPH radicals scavenging activities. In addition, protein and mRNA level of TNF-o in
HF + EQS® group showed relatively more potent pro-inflammatory activity inhibition compared to HF group. These results
suggest that green tea mixture (EQ diet-S®) provide positive effects on anti-oxidative and inflammatory inhibition effects on

obese animal model or obesity related diseases.
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WA}, ARsstel met Aeg
W vjop EH S 5ol €]
ol et glnt. 53], Atk 9%
olsl op7|He v Ao AR
& HoE o 11 itk Higkoz Qg AT A3
A 5 Afellx ] that SEo2 2ulshal B2 2]
Ao SANeR ARtEo] HAso] Wshk=t o
G A 2= shaL, Fsh, XEY 2 T
o oY EFe 2ol Hul Aotk (Kim er al,

1986; Wald and Law, 1995; Chua et al., 1997).
gk o2l E 919 FE =82 AT o AAE Ze o
o]= Al

3 vz HFe] 43l 2ol BAA ok AAolth. ook

o Bgate A% Pagol 9 drks Hold, iy
ol gl REE 2 2l e Aol A 875 ©
3 gk,

vkl ok YA Aol ofehd, A= F4
AAA AAH O A kst A|2]e] Extdel o2
3 " #Hol okl B EA )t} (Carantoni et
al., 1998; Hirai et al, 2000; Hirashima et al, 2000). A}
ASl~E w2~ (oxidative stress)= 4] AFSHE (oxidants)Z
2822 (antioxidants) 7He] B3-S XSk, AAelA
WAYSh= free radical®] o]} AdE<S] ROS (reactive oxygen
species, &4 L)t AEH T WsE et
DNA, @A, gstE, Ao &= o274 Hrh
(Gutteridge et al., 1994). t}5 £33} Abitolu} A 25
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malondialdehyde (MDA)S} 722 A3t Hgks]w, &
4 Ao SV dAtst a4 AR GSH 52 &4t
s 3 g ZUFeEA AHIst AES FXIAZ
o} (Kim er al, 1998; Lee et al, 1999). o1& A==
A EES vIESE 2] 7] AW ZRlsES AlEe] o)
g 2kslE g R Q] ZKE 715N E oo EM =3
TWAs & 5 AW Fa3 UJAEARE QA FHI 3
T (Yobimoto e al., 2000).

FH A FrE o8] RS A 71&e] Hak
WA zol] gk 7EX]7F AQ1A =5 1o, Hxto] 2lof
A FAE F 3Rl catechinF (epicatechin, epigallocatechin,
epicatechingallate, epigallocatechingallate)e] & 73} 28
(Hara et al., 1987), 34tsl2H8 (Matsuzaki et al., 1985),
g (Xu et al, 1992; Hayatsu ef al., 1992; Sakagami
et al, 1992), ARG JANL/d (Yayabe er al, 1989;
Sagesaka-Mitane et al., 1990) 5ol thsl] thket AJE|eAdo]
AFE A AT} Catechin A2 ZE|FE3gt=24 FAtks)
2g3 Zejgi)d AaARge] & B4R 24 54 It
3h50] o] e ZoZ IHA ATt (Macrae ef al.,
1993). 53 AF3lER1A)] (pro-oxidant) &40 JA|S S3) Wk
4 ArasiglE (ROS)O S A olv AEad
S -2 AR Ake] WS AT S kst
Aol 9L = HAOE Wo| AFEI Y (Hollman et
al., 1999; Row and Jin, 2006). TI&9] catechin & EGCG
(epigallocatechin gallate)®] 3= AW EQ] 7|52 A3}
A 3EZ AFol o3 Alx2e] FE5AH E3tE 2Hs
AEAE 286t B G4 S ATeEHA vt
35 Jepdta BEITh (Watanabe ef al., 1998; Erba
et al., 2005).

sl REH A7 A SA43 W WAE TReR <
& AA9] leptind} 732 ot]EAPIETIR] (adipocytokine)
of ®H| oPds ZElsks AoZ d#A AUt (Furukawa er
al., 2004). ©] Alo|EFRIe A MhAL, S 2Hske o
g AP a3E 7 edl 53], TNF-a9t 22 95 vhe-
APl E7IRLE: Az F7te]s A8k 2Ed| 29 Ad

=, AHA R YA tirle] Y FEE o2 dRS
Z7M 71 9SSk Zlo® YeRdTth (Sowers ef dl.,

2003).
B, Hee A FHe] gelo)

el

olAz #AHWE FA3 &2, = CAT (catalase), SOD
(superoxide dismutase), GPX (glutathion peroxidase), GRD
(glutathion reductase) 52 &7l thal] A|=7} Bo] o]Fox]
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AojMgel SxEsiEo] Bulnt S}

3L Qi) o] 2 Rlsle] MRS gt w2 Yo 7holx At
s} AAel #st ArE ld] [YE L T} (Oakes et al.,
1997; Yagi et al., 1992). B3t &ksl G315 7A|5L 9lom,
2574 dwe] AR5l e a9E Welshks WS
2 HAEOIY 71574 aAolX ] AkskA] el FFe] o]
FoJR| L At} (Bailey et al., 1989; Hikino et al., 1988).

olof £ AiMe kst a5 7K e FA 24
771 Easy Quick diet-S®(EQS®)7} High fat

ME
LM 2

A AR FAER=S Holdf7E $iE 7154
F EQ diet-S” (Easy Quick diet-S, EQS")Z, FH Hd¥it
=2b FEE, Aol (EFHYiERS), HEW C ol =
gl tall Aeldfret Hlels Frkste], A 2jo]
2 fr=E viRt dF9) el mxpdEe] s 2 dHS
@4 ol sl AFslat 52ERE (BQS™)E A

om 242 Table 19] YERNSITH

2. Ao

Trichloroacetic acid, acetic acid volumetric standard (0.IN
5,5'-dithiobis(2-nitrobenzoic  acid), L-
glutathione reducedi= SigmaA}l A|FL o]&3J L™ sodium
phosphate dibasic dodecahydrate (Na,HPO, * 12H,O)= Fluka
A} A|F-E potassium phosphate monobasic (KH,PO,), sodium
chloride (NaCl)= Daejung’} #|#-S TEP (1,1,3,3-tetracthoxy-
propane)y= Sigma’} A|¥-2 malonaldehyde bis<(dimetyl acetal)
99%-+= AldrichAl A|&S 4,6-digydroxy-2-mercaptopyrimidine,
98%<%= LancasterAl A|&-& ZH7} ©]8-315th

solution in water),

Table 1. Formulation of EQS® (Easy Quick diet-S®).

ltems Compositon (%) Weight (m0)
Green Tea (leaching) 0.560 1.568
Polydextrose
(more than dietary fiber 85%) 2.600 7.280
Water solubility
Hydroxy Citric Acid 0.001 0.003
Creen tea incense 0.050 0.140
Plant Mixed extracts 0.010 0.028
Vitamin C 0.030 0.084
Sodium bicarbonate 0.025 0.070
Purified water 96.724 270.827
Total 100 280
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Table 2. Diet composition.
Ingredients AIN-93G H-F
(g/ke diet)
Casein 200 200
Corn starch 397.5 393.4014
Dyetrose 132 132
Sucrose 100 100
Cellulose 50 50
Soybean oil 70 70
t-Butylhydroquinone 0.014 0.014
Salt mix 35 35
Vitamin mix 10 10
L-Cystine 3 3
Choline bitartrate 2.5 2.5
Garcinia cambogia extract - 1.518
soy peptide - 2.53
L-Carnitine - 0.0506
Total (g) 1,000 1,000
3. 5= % 40| & 0j2 7Y
AT 47 7 Sprague-Dawley ratS &= AMSA (A
Wer 2242C, AHEE 55+5%, 12hour light-dark cycle)
X LFLTF AgAZ F ATl wpe} FHH (randomized
complete block design)®.Z 1w 7RE® F HIbA

(control), LAY GEH(HF), LAY G20 S2183E &
S(HF + EQS®)e] 3wto2 2|31t 20|42 Table 2
o Jepliich. S5A55E2] Fole I3l 53] (1Y 29))
BATFR 457 B ole 9 BE AFEE Fx
(20~2941¢] A (159 cm, 51.6 kg))dted Rate] AZF 2F 300 g
o thet 35 ge] HeoldfiE Folsidinh. 477 4 T8 F
AHFTES 1407 o A2 AZ T etherZ PEAAIZIL &
718 A2 stk A2 7 23 WA A GrE Al
st FAIE SAsHL AL FEA $

T AA A 7
~70C2] deep freezerol] R3St}

T

4. MDA(malondialdehyde) S&H
MDA (malondialdehyde)®] 5732 Ohkawa 52 W
S 8-83to] AASIATH (Ohkawa er al, 1979). 7+ X24&

sonicate homogenizer (60W with 0.5 second intervals for
I ming o§3le] #A5H 7 #4e] % volumeE 25
Ak =2 #2Y 01m S 15ml wbel &7 H 8.1%
SDS 0.2ml, 30% acetic acid (pH 3.5) 1.5ml, 0.8% TBA
1.5me 1283 g TR 07mE B F, & £ 95
CollA] 75%7F ¥kAIZL & Ao 5% 53 Wil A3k

0.9%2] 2}7}¢- NaCl 1mf ¢} n-butanol 5ml & ¥ 1027F
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k15570 945e] (3000 g, 4C)H el 200 U4
F3lo] 96 well platel] %7 ©o} microplate reader (TECAN,
Austria)E  ©] &3t 532moN FHEE A
standard=+= TEP (1,1,3,3 tetraecthoxypropane, Sigma-Aldrich
Co. )& AH&-siiTh
5. GSH(Glutathione) Sf&&5H
Glutathione®] TH=HL Griffithe]
3ttt (Griffith er al, 1980). 7F
genizer (60W with 0.5 second intervals for 1min)E ©]&
sl #Askgk H 10 < centrifuge (3000 g, 4C)3
ATl F volumeS AT AF 0.1mlE 15mb
tubeol] %71 ¥ 03 M2 Phosphate buffer (pH 8.4) 2.0 mf,
double distilled water (DW) 0.4ml, 0.75mM<] DTNB
(5,5"-dithiobis (2-nitrobenzoic acid)) 0.5ml & Y3 4827+ A
2|4 ¥H-S- & microplate reader (TECAN, Austria)s ©]&
sted 412 mm oM F3EE ST

WHE &85k A

Z. A S

Z 4|5 sonicate homo-

6. DPPH S=H
gaksl &4S DPPHY (Brand er al, 1995)8 283}
o =

AFe] HHZ 275E SAsITH DPPHE 2 A4S
e 2 A7 A FAle] gHEEA, guZ A7
H] AR sl oa) Hyshe ez EA)gict. vghso] 83|
H DPPHE 517 oA o) $3%=2 Yehlo A89] 3
Hol| oJair A& 7k} $ F3=rt 7Ad 0.3 mM
DPPH olg-& & 1ml o] EFAIEEA oldfE TiT
EQS®E 715t oek22 3ml 9= 5 microplate reader
(TECAN, Austria)s ©|-83f9 517mmolA FHFF%E 0.1 mM

DPPHO| 3 &35e] s 248l

=

7. ImmunoblottingS O0IE3St cytokines

7F 24 100 mg S 22} lysis buffers 7138k
C, 12000 rpm, 10%-7F 4 H2lsie] Alxzet A
B AEdS A2 1.5m tubeE ATH @Y
Bradford protein assayoll 2|3l @3t th 20~30 1g<] lysate
£ 12~15% mini gel SDS-PAGEZ %A g3}, PVDF
membrane (Millipore Corporation, MA, USA)°| 300 mAZ
607k transfer 3FTh 28]32 membrane 5% skim milk
7F 38 blocking bufferol] 14]7F F<t antibody®] H] S©]
Z A3 (non-specific bindingye A A7l &, 12} A=
4CoA 12217 FF WEEAIZTE 1X TBS-TR 527 242t 6
H MW, horseradish peroxidase?} A3 23} A& 4
SolA IAZE BEEAIDL -, TA] IX TBS-TE 5&7F 242} 6
W Aouldek. L ¥, ECL kitoll WHeA17)aL, d4 2 B4
SFt} (Burnette et al., 1981).
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8. RT-PCRE 0|88t TNF-o. 5H

RNAZE #23}7] $I3 TRIZOL reagent (Invitrogen Life
Technologies, USA)E ©]8-3l%] total RNAES #&] 3ttt
RNA2] 7 500 8413t & UVnis EFFTAE o] 83}
o 260nm A FFHE=E ZAFSTE RT-PCR premix
(Bioneer, Korea)?} sense primer®} antisense primer (Bioneer,
Korea), RNA, DEPC A2|¥ S/HFE 2o HAZFI7T 50
7t He5 g § RT-PCRE Y513 th RT-PCRE cDNA
St 42°C, 60%, predenaturation; 95C, 5%, denaturation;
95C, 1%, annealing; 55~65C, 13, elongation; 72C, 1&&
3lcycles 3 o3 ¢ 0.5 ugml 5%2] ethidium bromide
(EtBr; Sigma Chemical Co, USA)°] x3t¥l 1% agarose
gelS ARE3Ie] 50 voltol| A 4047 A7]9E3le] Uvellx &
23tk TNF-08] 42} 5358 918t Forward primer:
5S'GCGACGTGGAACTGGCCAGAAG-3', Reverse primer: 5'-
TCCATGCCGTTGGCCAGGAGG-3' (156 bp, Bioneer, Korea)

g ALgsic,

9. SN M
2 A7e] AF A= mean+ SDE YERHOH, 7t 2F7F
9] FAIXZ]+= Duncan's multiple range tests ©|-8-3}%3T}.

z A

2}

p =)

1. ME U ZDIAI9] vt

2lo] 2 EQ diet-S*(EQD") Aol wh F <] A5 ¥
3h= Table 33} 2t} A3 AlFsks Al &9 Al 4
T5 A T5 A 5E5E I A Ass 4 S8
t}h. Controkol| ®Iste] A AlE R §%35F 9] (HF) A
o] fodoz FARINIL ol ZAW Al <]g Bt
=7t & HASS BoAFEth A71FAe] Wl Table 400
PAISIATE HFolA = S7HI e EQDYE A3 g
Al controli 502 AT

2. AR pkelE afgk Mt

JAGO R FEE HREEF ] 4kshE AE AR Qs W
sz AbskERl AAIiIsEe] s WskE dotry] fla)
EQS® % malondialdehyde (MDA)S =43+ 3= Fig.
1o] JEITE HFE-S MDAS $3]7} controli=d] X121
133.76 n/ghtt EA =& 12040 /gl 2 FAsHA F713t
ATk ol H|vte] xS sy AEYHAE FUTE F
F @ 4 ok EQS*E FHgh & HFel Bls] MDA 3|
7F fre]A oz FHaskdth sHAIRE HFE fEshA] &2
controk <02 A|A3rHEo] Holx|A] eodt. o]Hst A
de A7) gobd A7l AxE AlmE o] AR

;%I-‘:'_Q_I

—=
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Table 3. Body weight values in HF and HF + EQS® treated rat.

Body Weight (g)
Initial Final
Control 113 + 8.75¢ 278.5 + 21.5¢
HF 118 = 5.00" 426.6 * 44.6°
HF + EQS® 120 + 5.00° 412.0 £ 42.0°

“Values are the means = SD (n = 7). Those with different superscript
letters are significantly at p < 0.05.

Control: normal diet group, HF: high fat diet induced group,
HF + EQS®: high fat diet induced + EQ diet-S® diet group

Table 4. Organ weight values in HF and HF + EQS® treated rat.

Organs weight (g)

Liver Spleen
Control 06.72 + 2.42% 0.29 + 0.14¢
HF 07.55 = 5.15° 0.41 + 0.23
HF + EQS® 06.93 + 3.24" 0.37 = 0.22"

“Values are the means = SD (n = 7). Those with different superscript
letters are significantly at p < 0.05.

Control: normal diet group, HF: high fat diet induced group, HF +
EQS®: high fat diet induced + EQ diet-S® diet group

I * HE !

0.016
0.014}
0.012¢
0.010

| | |
U‘an— I l
A B c

0.008

0.004

0.002

0.000

Effects of EQS® on lipid peroxide contents in the liver .
The values are the mean + SD (n = 7 for each group).
(A) Normal diet group, (B) High Fat (HF) diet induced
group, (C) High Fat(HF) diet induced + EQ diet-S® diet
group. ‘Significantly different from the normal diet group
and the HF diet induced group at p < 0.05.

MDA (uig)

Fig. 1.

EQS®¢] AF7} Hvte 2 H=¥ MDA $XE 74aA7|Ed
750 s AT AFatshs AR wiziA 7T Al
X AL A W] 2E-S Ao EH AT AE
&9 FE FEEA, 0y, H0,, OH o] AZH =
FA)Z1H (Fridovich ef al., 1986), SOD, CAT & A4 2t
Uze AAsKE 84 @go] Fristd A kst A+
ZAaE) AlxEe] QIRAL free radicale] Ao 25

oxygen centered lipid peroxyl radicale 3 carbon centered
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0.0096 - go Kk Table 5. The effect of experimental high fat diets on food intake.
0.0094 | [ | Food intake (g)
T 0.0092 | Control 36.11 = 10.48°
2 oo | HF 43.95 = 20.61°
z HF + EQS® 42.95 x 15.62%®
0.0088 | s
© "Values are the means = SD (n = 7). Those with different superscript
0.0086 | letters are significantly at p < 0.05.
Control: normal diet group, HF: high fat diet induced group, HF +
taaad | EQS®: high fat diet induced + EQ diet-S® diet group
0.0082
A B C
. . .. . ®
Fig. 2. Effects of EQS® on glutathion contents in the liver. ‘The Table 6. DPPH free radical scavenging activity of EQ diet-5~.

values are the mean + SD (n = 7 for each group). (A)
Normal diet group, (B) High Fat(HF) diet induced group,
(C) High Fat(HF) diet induced + EQ diet-S® diet group.
*Significantly different from the normal diet group and the
HF diet induced group at p < 0.05.

lipid endoperoxide®Z ¥ & #3|=]©] malondialdehyde (MDA)
€ AdsirE AdPIste] AxE S5k Afrt Hrh
Fig. 1949} 7ko] HF+EQS"ollA] MDA®] 2|7} wtopxl
Ao R Hol EQS™e] TR <lal 7k AW XA lstEo]
e AN A AE EFOERE Bod 207 AlLRHTH
3. Glutathione (GSH)2| &tk iS5}

IR FrE HRkEF ] EQS® A o v W
3ks golry] 98l GSH 45 &4$ A= Fig. 201 Y
ERI2AT}. Controlel] W8l HFelA GSHE] 57t 3718
itk 3 EQS™E AT HFZS Wt fAkd 452
2 asiginh ol Bivte] feEw 7 2] AkskE AE
g2t WAk, olgg 2EHAE F3lal7] ¢1ste] GSHE
=7t STk Ao Algdnh EQS™E HIvte® Q19 4t
37 2EYAE ZAAAFIOZH GSHY sEE AAA7e
Aoz AREY. Glutathione y-glutamyleystine synthetase
2} GSH synthetaseol] 2J3l] cysteineZ} glutamateZH-E A
9 ipeptide2 A (Kimball er al, 1976), 12 Mz
endogenous, exogenous 3}HES] sl|=ol] Hosk= EZo|t).
I3k GSHE E44H19] scavenger24 H,0, & #21skxE
< A X171 GPXe| 71HE A2 sk FellA 7
2%k 93 Gdstar =, AAUA GSHe Age
A A3ksl wES-S ZFZIA]ZITE (Vendemiale ef al., 1989).
GSH] thiol7]ell Egtate] sl =3slet & (Parke er al., 1993),
oL} DNA 4, y-glutamyl amino acid 53 7+ &
Ao o)F, Bh B 2 9 &4 Ay fE)7lel o
AE 4 o 5 AESHoRE T3 o7 vhgo A%
T (Meister er al, 1983). EQS*zo] HFZo] ¥]3] GSHe
o] dAAE] 7AaE Aoz Hol EQS®e| 43 7F GSHE

a2
A7l &0l Aes I 5 Ak

[e]
=
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EGCG Catechin Vit. C EQD
(M) 5.5 14 22 :

famount required for 50% reduction of DPPH.
*EGCG: epigallocatechin gallate, EQD: EQ diet-S®

4. X53 2jOiZ s el

AAgo5 (EDA; electron donating abilitiesyS Z73}7]
skl #feit)z<l DPPH (1,1-diphenyl-2-picrylhydrazyl)S
ARSEE FAkst & SRS o8-Skttt (Xiong er al,
1996; Brand er al., 1995). ZAMC 2 FEH HTHS]F o)A
EQS®9] &hitsl &84S EGCG (Epigallocatechin gallate), 7+
El%1, Blell ¢} Hlaate] Table 69 LFERTE. DPPHOI T
3 FHEE 50% A7)t Zadk diksl Bde] T
(SCs)Z %31t EGCG7} 5.5 uMZ 7F Y3l catechin
ol 14uM, BIERR] 7} 22 pM2A 71 =2, s
ERiSlE 49 TAFe] 2pel= Qs EGCG, catechin, HIER
C7F 27t 25mg/L, 42mg/L, 3.9 mgLE Uebsth 2ol
TS EQS™] SCs #he olE F st 243} v
k= 79 122mgLEA 7P W kst 24S HIle
GAEZo] ofd 53 FEER HOS W e 2 &4
S HojEr) webd EQS®7F DPPHO WX]= Table 62 2
2 wol gitsl EAol| G| IS T F S
5S DPPHY} 94 AT A3 #ibslEs) 2 gr)dzke]
AABARE wFo] EQSME HIYIO R {1 ikslE ZE A
2 g3Ho 7 Ao},

il

5. Pro-inflammatory cytokine 441 M| Su}

TNF-a2} 732 pro-inflammatory cytokine 7/ Z=2]ol|A]
e Wt ol W oA 1 il Hrrt FHEH,
3 A dolvpe dE50l Fag 9 ot
ociot et al., 1993). T3t A SHLGAIE EASIAA A EZAPE
=5 T2 cytokine?] LH M EEY, MEES} F F
F A7 fE=3h= 88 cytokine®]th (Benjamini

Ho

Ry
[}

ol

oE flo 9 o2

&</

[e]
=

P
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(A) Con HF HF+EQS®
[r—
TNF-a
B-actin
(B) Con HF  HF+EQS®

Fig. 3. Expression of TNF-a protein by western blotting in the
liver (n = 7 for each group). TNF-o. protein level in the
liver was determined using the Western blot analysis (A).
TNF-ao mRNA level in the%iver was determined using the
RT-PCR (B). Actin was used as on internal control. Control:
Normal diet group, HF: High Fat(HF) diet induceddgrou%
HF + EQS®: High Fat(HF) diet induced + EQ diet-S
diet group.

and Leskowitz, 1991). ©]2|3t cytokineE2 Q1A A|W=x=4
ol Er|Eo] AWTAL, A, olURA] #F H =™ A3}
A& dske o= AP 83% 7T FHHH R oy
A tAtel] 932 w]XIt} (Fasshauer et al., 2002; Hulver et
al., 2002). H H|REs AR FFEEIE skl e
AFE w]Fo] 7 F23 pro-inflammatory cytokine®] 3}
U2l tumor necrosis factor-o. (TNF-o) protein®] €S
immunoblotting analysis?} RT-PCR WHo =z ZRlssict. 7+
ZAo|4, TNF-a. protein®] WHE&-S HFolA =4 Yelt
om, HF+EQS® /& TNF-a protein®] @&o] WA
Elutth (Fig. 3). TNF-o= €% 28 #AAst= F8%
cytokine® 2 I3 tIAAME Y TR ofe] Aol A
Het ol TR IS vAE =5 ol B ¢
v ERE deA vk wEA EQS™E TNF-o protein
o] WS SAltaL o] & el 4lshH AEHAENE A
oS HAste AL g

o om

[<)

¥ ATAME DAY Aol g ugk Aol 53
B2 Gust 2 P Dol ey Lotusieh. <) A
S FU) 2 ) EQS"S) vITo =Y WASH: Ask 2

(m
&
[>

of sl mi- oJv] = st A% FRlsdnh o
5 EQS*7HHIRle|| ofal] WSl Agka} 7hoflA] A}
sk, 2y S 275 2 A9 cytokined}t AdE FAks)
HA Aske] o g X 8el 3HAQ A8l b oE
AlgE )

(

r o

S

ZAe =

= e 20109 wEAST|ESFERE Aol E
A7 AGARATEFEAIG /I E - vpo| A A S HHAT
Ardeheh Ad=roista o s teh dukthskel S-8-A8vg et
I e EEARIE S Kol os] ARIeR FYEOr o
o] ZAR=HYTH
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