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Effects of Prunellae Herba on the HyO;—Treated LLC—PK: Cell's Redox Status
and NF—xB Signaling

Jong Seok Son, Ji Cheon Jeong*
Department of Internal Medicine, Colleage of Korean Medicine, Dongguk University

This study was to investigate the anti-inflammatory effects of Prunellae Herba(PH). The generation of superoxide
anion radical (.0z-), nitric oxide (NO), peroxynitrite (ONOO-) and Prostaglandin E:(PGE;) were measured in the
H;0,-Treated renal epithelial cells(LLC-PK1 cell) of mouse. And the effects of Prunellae Spica on the expression of NF-
kB (p50, p65), IKK-a, phospho-IkB-a and inflammation-related proteins, COX-2, iNOS, IL-18 and VCAM-1, were
examined by western blot. The fluorescent probes, 2'7'-dichlorodihydrofluorescein diacetate (DCFDA),
4,5-diaminofluorescein (DAF-2) and dihyldrorhodamine 123 (DHR 123) were used to estimate the scavenging effect of
Prunellae Spica on .0;-, NO, ONOO-. Western blot was conducted to assess the protein expression levels of NF-xB
(p50, p65), IKK-o, phospho-IxB-a, inflammation-related proteins, COX-2, iNOS, IL-18, VCAM-1. PH inhibited
Hy0,-treated cell death dose-dependently. It reduced the generation of ‘O;-, NO, ONOO- and PGE: in the H;0O;-treated
renal epitheial cells(LLC-PK; cell) of mouse in vitro. PH reduced the expression of NF-xB, IKK-a, phospho-IkB-a.,
COX-2, iNOS, IL-18 and VCAM-1 genes through means of decreasing activation of NF-xB signaling as well. According
to these results, PH has an antioxidative activity and anti-inflammatory effect by regulating the NF-xB pathway. This
suggest that PH is expected to be used to regulating inflammatory process and treating inflammation-related disease.
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1. A=z
1) A

EtbE(Prunellae Herba, PH)= AIGZ(EiYF YA i+, O
grl=)ol A ista gAsto] Argsigict.
2) Aok % 717

M2z E AJ2kQl Streptomycin-penicillin, Fetal bovine
serum (FBS), Dulbecco's Modifide Eagle Medium Nutrient
Mixture F-12 (DMEM/F12) 5& Gibco BRL (Grand Island,
USA)o|A], Dihydrorhodamine 123 (DHR 123), 2’,7'-dichloro
dihydrofluorescein diacetate (DCFDA):= molecular Probes
(Eugene, OR, USA)oA], 4,5-diaminofluorescein (DAF-2)&
(Tokyo,  Japan)olA],
Carboxy-PTIO sodium salt= Calbiochem (EMD Biosciences
Inc., USA)o|A], acrylamide, sodium dodesyl sulfate (SDS)=
Bio-Rad (Hercules, USA)ojx, NP-40, CAPS, Tris base,

ponceau,

Dai ichi Pure Chemical Co.

ammonium persulfate, protease inhibitors,
glycerol,, bovine serum albumin® Sigma Chemical Co. (St.
Louis, MO, USA)o|A], 1x} &9l IKK-o, phospho-IkB-o+=
Cell Signaling Technology (Cell Signaling, USA)o]A U35} %
. NF-xB(p50, p65), iNOS, COX-2, VCAM-1, IL-1B, B-actin,
histone H1d} 2x} A9l anti-mouse, anti-rabbit, anti-goat
IgG= Santa Cruz Biotechnology (Santa Cruz, USA)oJA] 1435}
911, sodium chloride, hydrogen peroxide, ethanol, methanol
L 7let Aloke AFON S3EL TYelo] A8t

GENios  (GENios-basic, Tecan, Austria)) UV-VIS
spectrophotometer (UV-2401PC, Shimadzu Co., Japan) £9]
715 A7 FYstol Argstaict.
3) A=

Agojeta ojurjat 53t Alo]x Mouseo] ARATAL
(Renal epithelial cells)Ql LLC-PK; cell2 E9fdto} A}L-519ic}.

z

ERE 300 g2 &
2 60COIN FTO2 24X7M8 3] WA 3E3te] 259
k. o 2208 Aeoz YA § olx2 ofatsto] ofol
SR AYBE71E AHBstel AZA F 5B 522% (&
17.41 %)g Qo] Ago] Wag r2 34kl ALgsleict.

2) A v

LLC-PK; cell2 100 mm dish (Corning Co., New York,
USA)o]| uj%stict. ojmf 5% fetal bovine serum, L-sodium
bicarbonate (2.438 g/m)e} L-glutamine (5.84 pg/md)2 §rg-sh
DMEM/F12 HjX]o]| penicillin-streptomycin (100 U/ml)2 7135}
A}, 37°C, 5% CO, incubatorof]A] ujdsto] 2o 13X
subculturedto] NxZE G X|5t9ct.

3) MTT assay

B AE 54 U HO02 A% AEA] gt HE BE
232 =FAsh] Yel, Tada 59 W§702 St wIA
£ o= 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium
bromide (MTT) &% 4o} Q= ARoJA UvlEZEZ|0}S]
succinyl dehydrogenaseo] 23] Hz}M9] formazanC 2 SHUH
t}. spectrophotometer2 formazan®] WAl H w2 ZX5lo] A
2o BEES FHFo=N EMEY 54 ¢ NE B35 §I35
F 2 9l LLC-PK, cell 96 well plateo] 1x10%/well2

to] 24A17F HiFSIEL serum free HJA|2 HHUE &, EFfhE
58 ==¥(25, 50, 100, 200, 400, 800, 1000 pg/md)Z 7}s}
o N7 HAUT g EREY AX 42 SFsc
LLC-PK1 cellS 96 well plated] 1x10*/well2 EEsto] 24Xt
vigste] BfE FE22 1A AAYSiL H0.5 FE sk
100 mMo] H =& Jtsto] 5A2 § vigRt & N2¥s autg &
ook, 4 Al WXl AAsStL 0.5 mg/m) MTT &2 Ao
7¥sto]  4A|7F F7F vjYgstil  solublization £ (dimethyl
sulfoxide:ethanol, 1:1)2 7}5t9] 24X]17F vjYgst &, 595 nmOof|A]
W JES SRSt

4) LLC-PK1 cello]A] .0,-, NO ¥ ONOO- 2H% &X

LLC-PK1 cell® 96 well plated]] 1x10%/well2 EZ3}o] 3}
2 3¢ ugE H EME 253 52E(25, 50, 100, 200 pg/
m)2 FAANE & AT ¢ wigRt § 242 H0, 100 mME
A2Jsto] 5AIZE B Higst & 7 AA5Z EASHE

.0;- 2752 DCFDA assay®2 37stgict. DCFDAZL
esterase £+ A3HA JtpESiE Sl v|PFAY DCFHZ "of
Algstelo], DCFHE 2gatad) os) Atstelo] 73t dwe et
Ux  2",7-dichlorofluorescein (DCF)o] %tk 96  well
microplate®] HjX]ES A|AHstL Zb welld free media 200 pd2o}
50 mM phosphate buffer (pH 7.4)2 3]Ast 0.125 mM DCFDA
50 WE 7K o3 of7|mg 485 nm@ WEIMY 535 nmojA
= HFer 73] FAREPT.

NO £A%e Nagata 59 Wg¥oz EAQsct. So|F
NO9] indicatorQl 4,5-diamino fluorescein (DAF-2)& 27]¢] o}
0lk=7] Atolo] NOE ZAsted, 490-495 nmo| of7]npigof|A
green® FPL ¥rE5lL triazolofluoresceing AJAstH &Fo]

BA5to] 38F2] 95% methanol2 7}t
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Al7l= DAF-20] sl =g NO9 <ol o&EXo|t}. 96 well
microplateQ] HJX|E A|AS & Z} welld free media 150 poet
Dimethyl sulfoxide 414.5 uD.OII DAF-2 1 mgo] o = 7
50 mM phosphate buffer (pH 7.4)2 1:4008]2 3]A15t DAF-2
50 WE A7tsto] of7]upg 485 nm@t PEIY 535 nmoA 37
WHoz 78] Sstelct

ONOO- A2AL2 Kooy S9] wa®o z £A35t9c}. 96 well
microplate?] HjX]|ES A|AS & Zt welld free media 20 pdet
90 mM NaCl, 5 mM KCl ¥ 100 yM diethylenetriaminepenta
acetic acid®} 10 yM DHR 123& $-§3}= sodium phosphate
&5 (pH 7.4) 180 WE 7sto] 527 WAIG H of7|ud 485
nm& FEIF 535 nmofA F75Act.
5) Prostaglandin E; &8

PGE,9] %2 H|X]E A}L5t0] PGE, immunoassay kit (R&D
SYSTEMS)9] A¥ ¥ryo] wa} £33t
6) Western blot analysis

LLC-PK1 cell2 100 mm dishollA] 24A17F vjYst & BALE
FE5E% (25, 50, 100 pg/m)2 1A]7F AANst H,0,
100 mM2 7I5t §] 5A17F § vt & PBSE A|ASHLL scraper
2 B2 LLC-PK1 celloA cytosol, nuclear THiAlS B3a]5}o
AFEAAAY wua wde WAL 59 wwag
sodium dodecyl sulfate-polyacrylamide gel electrophoresis
(SDS-PAGE)2 £4a]st &, nitrocellulose membraneo] THizl=
S AoJX|A F9ltt o] membraned w23t §] 5% skim milk2
Sugo] ASA e R uISoln antibody 2L ATt
o 7 e Aol 17} antibody® 2412 o4 Azsteict. of
membraneg 0.1% Tween 20& §r83t TBSTZ 6027 AASH
3 2x antibody2 2A]7F oA} ¥FSA]7| 1, TBSTE 6087F AA
st © membraneo] ECL solutiong UYhSA|A AE i
X-ray filmof| Z+ZA|Zict.
7) oA g

.l

Lowry S9] u#?V1} Bradford protein assay kitZ AR23}
k.
8) &4 A2

2 A9 7 BIAYL BFeAZ AY AL BASL
student's t-testS o] sto] 7t AFZ 7te] QolHe AFstelrt

2

LAz 54

ERES =T (25 50, 100, 200, 400, 800, 1000 ug/md)
2 Aslge f 27t o)A 104.28, 98.65, 83.88, 75.68,
72.45, 64.27, 59.13%2] BEL2S UER]o], 100 pg/mlo]Ae] &
o4 §940] gt 542 Hol: o2 UeythFig. 1A).

2. H,0, A2jo] gt Nl B3 &3}
H,0, A2jA] N2 BEEL 42.13%% oY, BEHE F55S
=8 (25, 50 pg/m)E HAE Axo FEL2 77 51.26,

72.54%2 UEh} 5% oJ&Ro2 H,0,00 93t AZALS A5}
L 702 Uehdt(Fig. 1B).
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Fig. 1. A. Cytotoxic Effect of Prunellae Herba (PH) in LLC-PK; Cells.
LLC-PK; cells were exposed to PH (25, 50, 100, 200, 400, 800, 1000 pg/me)
for 1-hr. And then, the cell viability was evaluated by MTT assay. Each
value is the mean+S.D. B. Cytoprotective Effect of Prunellae Herba (PH)
on H,0;-induced Cell Death in LLC-PK; Cells. LLC-PK; cells were exposed
to H,0, (100 mM) for 5-hrs after 1-hr pre-treatment of PH (25, 50 ug/me).
And then, the cell viability was measured by MTT assay. Each value is the
meantS.D. a) Significantly different from the normal. b) Significantly
different from the control (** : p < 0.01).

3. H,0; Ao 2Jgt .0,-, NO 2 ONOO- A/l Rl FF
.0~ A AMZoA 133.28+7.01 fluorescence/min0|H
H,0, A2]o]] <J5] 214.89+12.58 fluorescence/minC 2 A§AJo]
solsiich. ERE 2582 AXY F9 55 JEsoz 7
A5t AYe B Sy 9t Aut Molx] AYTHFie. 2).
NOE= A4 AM=EoA 72.58+3.77 fluorescence/min0|H
H;0, #A2]o]] o]5 118.06+6.7 fluorescence/min0.2 A§Ajo] %
elich EAEE 2282 AAE 290 SE JEHoz 74
He 22 Yoy 394 e dil= BolA] gth(Fig. 3).
ONOO-+ AAF MZo|A] 148.26+6.21 fluorescence/mino|
o H,0, X0 9J5] 343.48+11.41 fluorescence/minC 2 A3A
o Z7tElgict.
EfE 2522 AN A9 & JEHos Zady
o, 50 pg/md =%o|A 307.45+13.26 fluorescence/minz2 -G
93 A Zashe Aoz Uerth(Fig. 4).
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2 AAAE 2NN E 50 pg/md sEoA 23.13+1.62 pg/ml
a)es 2 394 M ZAEJH(Fig. 5).
a0 i R

g %

o 160 ajes

g 20

3 T

#o1g0 e 2 B)es

: g al

ol “g 2

(] —

= Nqs

o £
o L E=8 ®

HaOy (m) 0 100 100 100 &y

PH (pa/mi) O 0 25 50
Fig. 2. Effect of Prunellae Herba (PH) on .O,- Generation in LLC-PK1 g
Cells. LLC-PK1 cells were exposed to H,O, (100 mM) for 5-hrs after 1-hr 0 L L=
pre-treatment of PH (25, 50pg/m@). And then, the generation of .O,- was H,0, (mM) © 100 100 100
evaluated by DCFH-DA fluorescence probe. Results are meanzS.D. a) PH (pa/mi) 0 0 25 50

Significantly different from the normal. (** : p < 0.01).
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Fig. 3. Effect of Prunellae Herba (PH) on NO Generation in LLC-PK1
Cells. LLC-PK1 cells were exposed to H,O, (100 mM) for 5-hrs after 1-hr
pre-treatment of PH (25, 50pg/m@). And then, the generation of NO was
evaluated by DAF-2 fluorescence probe. Results are meantS.D. a)
Significantly different from the normal. (** : p < 0.01).
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Fig. 4. Effect of Prunellae Herba (PH) on ONOO- Generation in
LLC-PK1 Cells. LLC-PK1 cells were exposed to H,O, (100 mM) for 5-hrs
after 1-hr pre-treatment of PH (25, 50pg/me). And then, the generation of
ONOO- was evaluated by DHR 123 fluorescence probe. Results are
meanzS.D. a) Significantly different from the normal. b) Significantly
different from the control (** : p < 0.01, * : p < 0.05).

4. H;0, Ao 2§t PGE; o] U&= 4%
PGE;= A4 NZoA 16.22+0.81 pg/mio]t] Hy0, A2]o|
O3] 29.67+1.45 pg/mZ (o’ A FIIEIACt BHE FE5F

Fig. 5. Effect of Prunellae Herba (PH) on PGE; Level in LLC-PK1 Cells.
LLC-PK1 cells were exposed to H,O, (100 mM) for 5-hrs after 1-hr
pre-treatment of PH (25, 50pg/m@). And then, the concentration of PGE,
was evaluated by PGE, immunoassay kit. Results are meantS.D. a)
Significantly different from the normal. b) Significantly different from the
control (** : p < 0.01).

5. H,0; Ao 9Jst IKK-o ¥ phospho-IkB-a0] 0OJX]= %G3F
IKK-o= 4 A2 vlste] H,0, &Aa]d 9sf F7tEglon,
EHE 2533 AAs Ao ZAEHe ZAo2 Yeygth
(Fig. 6A).
Phospho-IxB-o= 4+ Mo v|ste] H.0, ANzlo Q3] 5
Jhsto] IkB-ao] Qlatelrt ME o), EEE 2522 A
g AP LA ZaEe Aog UegrHFig. 6B).
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Fig. 6. Effect of Prunellae Herba (PH) on IKK-a and phospho-IkB-a
Expression in LLC-PK1 Cells. LLC-PK1 Cells were exposed to H,O, (100
mM) for 5-hrs after 1-hr pre-treatment of PH (25, 50pg/me). And then,
Western blot was performed to detect IKK-a and phospho-IkB-a protein
level in cytosol fractions from LLC-PK1. Results are meanzS.D. a)
Significantly different from the normal. b) Significantly different from the
control (** : p < 0.01). A : IKK-a protein, B : phospho-IkB-a protein.

6. H,0, A2]of] oJ§t NF-xBo|| 0]Rl:= G

ENE &80 NF-xBY &4 X 4T AE] ¢
sto] U9l p50, p65 Y ZFAlSHYTH NF-xBQ subunitQl
p50, p65 MY 2 RS Auk FA A= st H.0, A2
osf Z7IEIgol, ERE FEEZ FAA3 AdZANE 5=
oEzXor ZFaE: Ao YEYT(Fig. 7).
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Fig. 7. Effect of Prunellae Herba (PH) on NF-kB Expression in LLC-PK1
Cells. LLC-PK1. Cells were exposed to H,O, (100 mM) for 5-hrs after 1-hr
pre-treatment of PH (25, 50ug/me). And then, Western blot was performed
to detect NF-kB protein level in nuclear fractions from LLC-PK1. Results
are meantS.D . a) Significantly different from the normal. b) Significantly
different from the control (** : p < 0.01). A : p50, B : p65.

7. H,0, M2l 2§ COX-2, iNOS, IL-18, VCAM-1 %¥@o] 0]
A 9

EfE 2580 COX-2, iNOS, IL-18 ¥ VCAM-19] whixl
L@ Al FFS WET A G A= Hsto H0, A2
o 93 FrtEgley, EfE F222 AT LN E 5
£ ERoR ZarHE Aoz YENYTHFig. 8).
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Fig. 8. Effect of Prunellae Herba (PH) on COX-2, iNOS, IL-18 and
VCAM-1 Expression in LLC-PK1 Cells. LLC-PK1 Cells were exposed to
H,0, (100 mM) for 5-hrs after 1-hr pre-treatment PH (25, 50pg/m@). And
then, Western blot was performed to detect COX-2, iNOS, IL-1f and
VCAM-1 protein level in cytosol fractions from LLC-PK1. Results are
mean+S.D. a) Significantly different from the normal. b) Significantly
different from the control (** : p < 0.01, * : p < 0.05). A : COX-2 protein,
B : iNOS protein, C : IL-1B protein, D : VCAM-1 protein.
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o A B, duid Zs, fA5A 59 YRu-TiArag U
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EfE methanol $5&9 % == (25, 50, 100, 200, 400,
800, 1000pg/ml)Z A a]¢t At 100ug/ml o]49] =ZoAE= &
oy gt HE 540 Jepith H0, MIA HE BELL
12.13% 0L, BHE 2582 U2 FAAT Foot 5=
ozmoz HE YEo| F7tEl: o2 Uepyrh uet B
Hx H0.0 o3t AZALE dAste] A E35a7F e Ao
2 Aedo

FYuaL )9 2 WSy Qstel AT U @A, A7,
AN S} Agsto] 2ES WSACH LutHoz MY AL W
oAl 4L FHIE= -0,-018, ol H0,2 AgE o] Al
HZo 2 HiZE7| e ot AEA] 2§ H0,9 AR HWESS
(Fenton’s reaction)o]] 2]3]| %’d/\}i = 7Ht "k2Ao]
OH-2 HMggo] A= U 27| AL

NOE WY, HESY, ZAEYE YOI, aFUgo
2 Qg AL 349} AT NOo| % Aol ONOO-2 o
S 7M1, ol AEe ZAANS JHA9 wotu e &G
Y. ONOO-- A|A, thalAl DNAS] Atsl @ du mad AT
o ojgh, @aw $3 A9 ofulite] WY, AWIeto] o3t
AZEY So Tojshs Fat Atstrjo|c ),

B YN BEfE 2592 H0, A2|gh LLC-PK1 celloA
‘03-, NO, ONOO-9] MAHS =& o&XNoz ZrrAFioH. 50
ng/md F=olA ONOO-9 ¥ RAY A Zaste 7oz
LHERS T

m2tA EME = -0, NO, ONOO-9] X3S 2|5t
g qatE 7= 7oz Agdo

NF-xB:= 2%, W9, AZAAAL, &, 2AMY 5 odd
715S £885t= FARQIAtolct. NF-kB= p65, C-rel, RelB,
p50/105, p52/100 02 FAEo 9on, ZEXNOZ DNA Z
%, ol¥Ast, kBoto] AEAL 5o 7|5 235t Rel
homology domaing ZH=t}”. IKK complex:= NF-xB9| 49|
kinaseZA] o, B, vy 3719 HdEoz JAEo] glon, KK B
NF-xBS] 7 @43t Z2olH WAxo2 Fojetn, KK ak ]
Bt Bds d2o] #ofsty, KK v 22 A4S sts Aoz
AN Aok, PEAst A2 TNF-a, IL-1, LPS, dsDNAJ|
oJsfl IKK p7t &/deted [kBE QAASIAZ]aL, FHIHESto] 5]
Bolgo] BY2S ol2n AW pesp50 ARt g} A
"Waug oz  odo] FAAAZ  FgYh =3
lymphotoxin E¥X B cell-activating factor2 AI2E+= H|ZF
g9t FrolN = KK-o7b 2749 o] plo0S A4tet, ZafiAA
p52% W&A|7]1L, RelB:pb2 o|FAI7t /st F+ 4% 4
2x AFUY, 350 Bty v 2E3 P2 FxA 7]
HF4, BAZ 44, ASUA0] Hojgtt}t. EF NF-xBx H|HY
A AZA FAEAIAA &t Ao, wAGoME F
ag ¥ 3 4 Ag oz AP = H38E P
& AZY M=EFA NF-xB| &4sts Sall A=uA} 47
QA stof FAMA Ray FLAA =] g F2 2

r-‘T:

I'

o
rok olo

AL

g

ook

M

H,0, A2jdt LLC-PK1 cello]A] NF-xBo] &4o] nx: &t
S ZEQ Ag Ao ps0, p5e] ol H0.00 olsh F7Hstel
U ERE 5500 9o 55 9ER02 ZFastt oz ey
t}. E3t [KK-o € phospho-IkB-ao] OJX]= ¥FS AESH Axt
EME £59 oo A=A O2p EfEE Xy JEH
ZAIAY NF-«B pathway®] Z/d3ts A5}

Eicosanoide €51t N ZAISHIo] c}
2l QAR S dE] A=Y, 21 F
=29 93] prostaglandin, prostacyclin, thromboxane AJ4HS
{3ttt cyclooxygenases COX-13 COX-22 €3A Y& &
/9] ofojago] Exjsted], COX-12 JAFAA, FET YT
o ¥Rexl, TS, AHUASY, WA Jl5, 190 FAHY
7EP2 Alla]x-l 50 QAArAQ] FAo| Tojsty, COX-2&= dZ, 1
9. £3. A40N 53432 WY, & e
gt 32 A3, 71sH n", Hi, EiElgsd, 12ju Ry

L Jo oo

I‘IF

cyclooxygenase

AR &7, &

o dX 3%, F3T W oigt AGA HeoA {-85HA A
253 = %2 F 37t COX-2 2AAAolt}. Eicosanoid 2+
E cyclooxygenase 25 A& AJAtE]:= %9 Prostagladin2
A AP uplske =g 232, Prostagladin &
PGE,+= o3 ZAA FAeo] A, 5449, UF, HIA
o] Sof Tojgtctd,

NOS+= MePd4as FAsted Zad a4
Bx} At4 @t L-arginineo] 2]t NO2o| A4 ut
ojct. UAIXQl NO9| tfFF AJ4k2 <Rz RE ABF|
iNOS9] o) 827t A14Y 4L AAo] {aiF IFLS nRF?.

IL-18+= TiAAIZA] 93] U=l cytokineQ &2, FAHZFA
W10l &g 2] sl #u[E= @Al cytokine2
HAUS-S ulske AEEY FAa 7150 92 vAY] W
o] cytokine &}-89] WA Ao £XZ o] WY L HFES
2 2R 5 Jop

VCAM-12 cytokineo] 93] f=&+= FWUDA R 2
Aojct. ¢ mHY AARAIEY W19 FEAgo] S
< Z4sly, o3t AARAIEE A5 R7|TANA ZEEHAY
d3o] A7 B2 WIS TojSAch,

£ AddA EME methanol &L AFEHF TEiAQl
COX-2, iNOS, IL-1B, VCAM-19] Ghial wade e
LRt =gt PGE2 A3go uXE 4T AR Z
methanol &% AA2lo Q3] sx&EFo2 JYUA &
ste Aeg Yeidth gt ERE methanol &% 5]
ZEXQARe}E PGE,9] /o] Aol FA5 &Vt U= AL
Ata gt

oje] AFolx EME methanol FERL H,0,2 AHEHy
AEFAS Qust LLC-PK1 cellg]d -O,-, NO, ONOO-9] A4
< 9AIstaL, PGEQ AEEXIARY S AAsto] FAirah-Fa
2835 Yeon, Alxy ASHLA|AQ NF-kB pathway?]
g43tg 9dAlshe AR YEgth o2t ERMELE NF-xB

pathway® Z7gsto] U5 JN} 422 Fash] A8Y 2 9

olo
fjo
L

=}

ol

Ir

o

P~

ol)!
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pa)
lo

2
=

2 Az
2 £

EMEIF H0;, A2|gt LLC-PK1 celldlX NzH 359 gZ o
Al &5 A=RE EAst7] Yste] -0,-, NO, ONOO- I PGE,
23’43+ NF-xB, &% ZFXQIA vzl TS elstglct. EH
B ZFH2 H0.2 At NEZAE 55 JERoR ZAAA Al
ZRYEEE Z7HAF LT, -0,-, NO, ONOO- ¥ PGE:9] *33&
e ENor ZAANFY. ®E EF FA AAYI COX-2,
iNOS, IL-1B, VCAM-19] d9dg& JdAFRrFod, IKK-a,
phospho-IkB-a, NF-kB(p50, p65)2 & OEXH 02 7tAX|7|=
702 UeYt ol Az FMEE A AEZAZ QIgt
DA TY 294F9 S YAIStL NF-xB pathwayol

g 945 57 AN WAL GAstDE 43 L 95 AU
=7 of22A A8 /B0l A
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