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SB239063 jliik filkl] TNF-o F1 p38MAPK,, Jik i 7 HHNHSS 7% %
ARk R AR MKP-1 ik *
Efhdh A W A I KR MFEER R
(RIS 2AN R B H- B e S 84 MR 47 3k XX 430060)

BE B 48T p38MAPK #p:h) %) SB239063 s 4088 B 5% & ik % X K R p38MAPK 42 5 i@ %% \ TNF-o \MKP-1 & ik 49 % v
Fik: AMAETEBRREX(AR) KRR, KB4 T AR X KAL) BN A8 5 (CS), B 4T M2 4 AR X & SB239063 (100
mg/kg), % A AR 4 AR+CS 28 AR+CS+SB239063 41, i#BL5 sf &M X Rt 475 K 3745 AN - 4 (HE) £ &R MR R K
BEBOBAS T, EiELES PCR (RT-PCR) #-im| % 4612 p38MAPK . MKP-1 mRNA # & ik K-F; B %, 72 B X o
(ELISA) 5 #7141 fo. FEAE TNF-o %942 ; Western blots #x i) #4552 p38MAPK . p-p38MAPK MKP-1 E& & ¢y k ik KF, R 5
AR 28163, AR+CS 28 X R 4933 S ok (P<0.05) m & 5 5 45 B oE B 4 4m A6 (P<0.05) | P 1445 4m B iz 78 (P<0.01)3% % ; MKP-1
mRNA B 3 & & #h £k K -F 95 (P<0.001) ; 51 8 o 2 JE TNF-o 84 ik KB 5+ % (P<0.001) ; p-p38MAPK & & #) & ik K -4+
#(P<0.001), 5 AR+CS Zartik , AR+CS+SB239063 28 K R, id Sm K 3F 4 T B (P<0.01) ; 5 £5JE P o& BRM A5 4w e | v b dm L3
T (P43 <0.05);p38MAPK mRNA # 4 ik /K-F 4&(P<0.05) ,MKP-1 mRNA & f & & #4 & ik K -F T %(P<0.001); 91 & fn |
MRE TNF-o %9 &35 KT AR (P {E35 < 0.001);p38MAPK p-p38MAPK & & ¢ R A K- F AR, Z ) A A B E 4t FEL(PA
3 <0.001), £5i:SB239063 i it 7% TNF-o,p38MAPK & i A BhEs 4, M2 MM E R E T B F £ KK MKP-1 #9 &k,
KEEF: & B K ARG p38 AL SR EAR G M KR ;3
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SB239063 Attenuates the Expression Level of MKP-1 Via Suppressing
TNF-a and p38MAPK in Rats
with Allergic Rhinitis Exposured to Cigarette Smoke*
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(Department of Otolaryngology-Head and Neck Surgery, Renmin Hospital of Wuhan University, Wuhan, Hubei, 430060, China)

ABSTRACT Objective: To investigate the effects of p38 MAPK inhibitor SB239063 on p38 MAPK signal pathway, TNF-a and
MKP-1 in cigarette smoke exposed allergic rhinitis (AR) rats. Methods: The AR model of rats was firstly established, and then was given
passive inhalation of cigarette smoke (CS), and then was injected intraperitoneally with SB239063 (100 mg / kg). They were divided into
AR group, AR + CS group and AR + CS + SB 239063 group. After modeled, the rats in each group were scored by symptomatology; The
morphological changes in nasal mucosa of rats were observed by hematoxylin eosin (HE) staining; The expression levels of p38MAPK
and MKP-1 mRNA in nasal mucosa were detected by real-time fluorescence quantitative PCR (RT-PCR); TNF-« in peripheral blood and
spleen was analyzed by enzyme-linked immunosorbent assay (ELISA); The expression levels of p38MAPK, p-p38MAPK and MKP-1
proteins in nasal mucosa were detected by Western blots. Results: Compared with AR group, the allergic symptoms of AR + CS group
were aggravated (P<0.05); Eosinophils infiltration (P<0.05) and neutrophil infiltration (P<0.01) in nasal mucosa were increased; The
expression levels of MKP-1 mRNA and its protein were increased (P<0.001); The expression level of TNF-« in the peripheral blood and
spleen were increased (P<0.001); The expression level of P-P38MAPK protein was increased (P<0.001). Compared to AR + CS group,
the score of allergic symptoms in AR + CS + SB 239063 group was decreased (P<0.01); The counts of eosinophils and neutrophils in
nasal mucosa were decreased (P<0.05); The expression level of p38MAPK mRNA was decreased (P<0.05), and the expression level of
MKP-1 mRNA and its protein were decreased (P<0.001); The expression of TNF-« in the peripheral blood and spleen were decreased
(P<0.001); The expression of p38MAPK protein and p-p38MAPK protein were decreased, and the difference was statistically significant
(P<0.001). Conclusions: SB239063 reduced the expression level of MKP-1 via inhibiting TNF-a, p38MAPK and its autophosphorylation
in rats with allergic rhinitis exposured to cigarette smoke.
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75 op 1 B 4 (allergic rhinitis, AR )& F %y IgE /S 45 5
PEAMA , FE4% A A8 0 J5 i B A P S | R AL T T A IR
8 T HRVAR 25 O | AR AT AR R B e i i 34, <
VR B AE G AT WA 0728 I 1 58 BB v i H B E
AR B E T S R 25 R R A AR R, AR Y]
W Wi B 2H 2R p38 A 22 43 2L RN AL 25 H B (p38 mito-
gen-activated protein kinase,p38MAPK) ¥ {1k 4 5% , ) il
DP38MAPK. {1 17 M T 411 1 2 iy K B AT AR S 2P, IR 58
K F (TNF-o ) & —FP B {3 40 RE B L VR FH 00 20 B PR =1, AT
1 p38MAPK 7, 35 NF-«B H HAEMY, 22FEkEH
B EEEBZ B -1 (mitogen-activated protein kinase phosphatase-1,
MKP-1)A5 |2 MAPKs X851k, NIE MKP-1 ik, Z |
s B SR IR AR 2K B R

p38MAPK S FIA ] F T — B A S e P, 3]
T+ COPD I Ji W i ot K B = HiCH a7, BIFgE & R[]
7> p38MAPK 1 il 51 1 iz 5t 24 [ e 5 B g feff JEI e B i 3R
AHLG, FTEA Skt LPS Sl vt e 2m i =2 % 40 i PR,
Tt FH R B R PR AT S b R AR, B P REVE R, 55—
ek SB203580, PRIH RN 1 A K HAMHI 40 M (43R P450 B IEAE
M — B HE A R 5 55 — A0SR 2 SB239063 , 3
RIVEFIC 2 T BGE , 2 S0 A Re S A i 3R A SRt
WEIT s MR 25 28 5 708 A 5 R K B p3SMAPK {5 53 it |
TNF-o \MKP-1 13235 K& 4 p38MAPK #3515 19 224k o

I R 5 E

11 #F#

Z1 4 e W DB G AR I (B SR 2l T 0.6 me, £
9 mg, —% bk 11 mg) [ TWIb4 P Tl A BRI EA A,
ToK B PO R EZUK PR = E W B SN
H T EZ R =G A R A A . BKPL EERHL R
R AL B TRIRAB TFARAE . FiARE LY PBS
VW . A:3ER K SDS-PAGE #5150 & \RIPA SR 3
fif ¥ JBCA 25 11 BTk B i 2 150 & \ECL Ak & 66 )
& Protease Inhibitor Cocktail ., 100¥PMSF . W§fR 1k & 1 i 411
5% I AR AR LU Y TBS (3 77 ) JPBS GR35 ) |
LUK IR O3 R0 ) T ISR O3 301 )\ —Be R B . PR  pidk
VEWC | .5 € 52K Tween-20  JJiE Wiky \HRP-Goat anti Rab-
bit . HRP-Goat anti Mouse —#TlJ | T ASPEN. & [ Marker I3
H F 3% [E Thermo,0.45 wm PVDF Xty H F Millipore, ik
FH X B F T Kodak ., GRS 21 . SB239063 11 1 T35 [H
Sigma A A, A AL B T 3 Pierce chemical 23 H] .
p38MAPK .P-p38SMAPK — i Il H T 3£ [ Cell Signaling,
MKP-1 — $1 W H T Absin GAPDH — #i{ 4§ H T Abcam,
TRIpure Total RNA Extraction Reagent EntiLink™ 1st Strand
cDNA Synthesis Kit,EnTurbo™ SYBR Green PCR SuperMix ,
Rat TNFa ELISA Kit Rat IL-18 ELISA kit IlJ H F ELK Biotech-
nology., HIJKAL L% HLUKARY | T B HL UK AE B0 6 02 IR F T
T AR KERRIE B TR, Ak

BT it R 2 AT BRA R D) LI A T kR
ICERATBRA AL, FE A I [ T L0 — e B AT B A W], 203
K59 W H IR 2 SE g M A BRA ] L & LU
AT BB R UR DAL B TR e s =
1, HIVKOLE A T35 A H R A R )L PCR AU A T
B HRLE 26 b2 & PCR {{UW B F Life technologies, 4+
TAEG W A T2 RN, Bitn{UW 3 T Diatek 2AH], 6k
KRR HF LIRS R SR R AR AR, AREH T
Canon, B[R I [ T A BABBRY 7 il AR A,
1.2 RIEZY

6-8 JAlIA 1Y SPF {7444 SD MR 9 N fAHE 250-300 g,
W[ F A6 s SE 8 sh B ok s b [V AT 5 :SCXK (%)
2020-0018], K R EIREEAYZE R 18-22°C, B J& 50%
-60%, [ KR . A SLE R B S EI 22 N R EE e sh )
EHZE B AP ({035 . WDRY2018-K052] . SE56 34 fifi 15
F W b4 B T B AR H P DT [F A S SYXK (%6)
2017-0065],
1.3 ik
1.3.1 ERF=*E AR RA (AR ) : T4 1.3.5.7.9.11,
13 RIEMEGS 1 mL 5 300 wg OIE# H (OVA) K 30 mg S
LR AR B, HA 14 RIFIRLL 10% OVA A Fidh
K S CRER — IR N 50 WL/ YOWUR , 182 7 K, & i AR £
R 55 28 HARFER B JBORE R, 1 f 3 R VR AR o 4
FRPEN AR 4] (AR+CS 41): R A Ay A HLBEFS A0 = 4
(69 cmx47 cmx38 cm ), PEEEFE 1/2 15 & Ak B A LS PR AR (PR
WA EA 1 em B WAL, HEAEBE 14/ 6 cm® K35
F53 R LIRS, A LB AR TV PO R 1 /2 ¥4 [BDE
SFLCRATI: 1 A4S/ 100 em?; i R 1/2:1 4> /250 em?), AR &
BTG 15 1 H PGS AR REUE TRaM -, TROEM T
172 2SR 1T B (R P H&ER), EFEIREEE 4.
JRES FEATH AR, 20 15 min; JOTAR ZAR S 10 min, X 4 W%
TR, HEREMN 13 /R 5 30/ B ESHNE R 28 H .
F BRI E R 1 IR S0 % . p38MAPK #1115
SB239063 T HilHZE 271 AR 41 (AR+CS+SB239063 41 ) : i
I £ R 25 R0 AR 41, I FR AT T AR KR 0. 2 mL
SB239063(100 mg/kg IS, 1 vk / H L R H 1%, 4t 14 1k,
132 EHEEWME KREEHES 30 /Mg KRG Ay
AT QSRR (B B B R TR T R TR AL
EEE RB BT 1 4y, &R PREERTT 2 43, AW S
T 3 4y, BUBEEE. 1-3 Nt 1 4%,4-10 i 2 48,11 AL Eit
345, C R MBIATEFLIT 1 4, P & gLt 2 4, Wik
MFRTT 3 4. DA LIWHRFREER Sk o0k, B K F
5 3R AR BRI L)
1.3.3 fERIES AT RERREERA 30 534805, s
S E W2 EAT AL G B FTWEIE I S o S T o R, A8 T
134 AR HE NP HE A HKEIL 200 mgkg
S T G 2% G T B A T SRR, T TR, B K
B S 300 1 Jbk , 5 R0 JF T L 1) B B E A B B v R AL
] Sk Frs MR | sl Gt 47 S R B 3 B P S R 20 =0, — 1
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BRIEA T A%Z R E 24 /NS #H 10%EDTA Jii45
WAL, AWK A R YR 4 wm, 795K
K - DT (HE ) Yete . 51 R — R 66 B el e 3 ) 2
Jii i 25K, U R A Harris 93 R 2 44 3-8 min, [ /K%  Fh ARy
Kok, FRRKYE KR, B2 e 5T, 6 B B Ve B 1
S ZHIZRBKGE W], M et Fr o 7RI B AU T ILRE R
PERLAH M BT 2 2T (B s AT 66, AR S . AR S A
fix (HP )AL BT (x400) T il g ok 4 A P e 40 i 30 B
FHIME
1.3.5 RT-PCR #&8  BUBRA T IRAEDI R R R4 4,
JHE M TR TR FIZ 20 mg U4, T 1 mL Fd
TRIpure FIFRFRFEE, S15MB/NCEIA 1.5 mL EP &, A
250 L =& HbE, MRS, YK EFE 5Smin, JRAW 4C,
10000xg, 10 min &5 /NCWELHLE 3% 500 pL F 1.5 mL EP 4
T IIASEARTR 4CHA Y SR B, B ER ST, 20 CH#-E: 15 min,
YW 4°C,10000xg, 10 min 2.0, /N OB A, INA 1 mL 4°C
TV Y 75% T, SEI B, i e RNA JIEJE ,4°C |, 10000xg,
5 min B0, B IA TREUT 80 CBER R T A
100 wL RNase-Free Water, 7870t RNA, 55 —4%f cDNA 194
J % A EntiLink™ 1st Strand cDNA Synthesis Kit {7 & 17
(ELK Biotechnology, EQ003), 7|4 R-p38MAPK 4 1F X JF 51
} :AGATGCCGAAGATGAACTTCG, Jx X J¥ % K
GGTCAGGCTCTTCCATTCGT, 5|4 R-MKP1 [{1E X F51H «
CAGAGGCGGAGTATTATCTCCC, Jt ¥ JF % & :GGA-
GACAGGGAAGTTGAAGACC. 3|4 R-GAPDH (¥ 1E X JF# 4
} : AACAGCAACTCCCATTCTTCC, & X J¥ % 9 :TG-
GTCCAGGGTTTCTTACTCC, SZH} %5295 f& PCR J&7F Life
technologies /A ] f{) StepOne™ Real-Time PCR ¥ 521, &4~
EimIVE 3 A& L, {#iH] EnTurbo™ SYBR Green PCR Super-
Mix X7 & 47 (ELK Biotechnology, EQ001), [z A% 4
95°C A4 3 min, FRJGTE 95°C FYEA 10s.58°C FYEM 30 s,
T2CTF/ER 30s, HE 40 K. AR FiBEA 8 3 i E
mRNA KK,
1.3.6 ELISA #4347 TNF-o BUZKT 5307 68 [ 59 i/
MIZHEIHE T 300 HJR B L, HK e e ) [ 8 T2 2R SR L
bR BEER K, S mL SRS ERAT R AR 4L, T
AP MR, A R R BIUM 2 4 mL, FH 2, — DU Z, 1@ (EDTA )
Pk B 2 mL 2R 3000 r/min 2.0 15 min, MRPEFRAS A SREETE
VU] Bries sy | P9 1 AR S =y 2 N o R R
-80°CURFERFH o i MR I S 3 W B Ha B0 (ELIS AR G U i -3
AR A A B JEANE | I35 TNF-o 238K F-.
1.3.7 Western blots #:ifl] SR IRA LU HHA 1) PBS S
WRIERYE 2-3 K, RBRINTG , 5Y /N E T AR . A 10 4%
TR R 20 2 R BT (R S-80 AR
T, T AR A 1 BIT ), pKIS IS A3 o W I3k e
BEBLET, WG . vKiE 30 min, W] BRI E AT, #
TREIHMSE 2B . 4°C12000 rpm Z5.0> 5 min, L5 17K, B
SRR T BCA B Bk 2 I e 0] Gl e+ L A A
WREE . AR SR B R A SRR R R B 1 R
¥R 40 pg. TEEARES NG M 20 SxEH LR,

95-100°C il 7K 5 min,, H4 LYK AL A HLIKAE v, A B ik 22 e
T RES I SREFL . RSB 80V I 120V A T1E
JEHLPK, ZE TR BRI F . AL IR 40 PVDF i,
PVDF A {2 i 56 A P il Ak, 15 AR R] 3 min, 2208 0E £t
e P4 T AR RS " = BRSO TR 8 SRR A U kB
M4 3 JZUE4C PVDF [t e 3 2 0E4C G54 | 3 f v
BRI AP e 300 mA FE L R, A R TR AR 4 H 1Y
FEAD TR/ N BFA RO A B AR = IR EA 1h, B
FSEPAT, A — PR B B4 (1 — T (42 ] 1:3000 ) A
FHILH B p38MAPK —#i, 1:500 AYAFH L #B: p-p3SMAPK FiI
MKP-1,1:10000 A FR LEAR BEAE A NS GAPDH —4ii )4°C
. A TBST Pk =k, Ak 5 min, A ZHiH B B 1
2P0, EEMFE 30 min, H TBST =3 FH#E KR LIk, Ak
5 min.. i IH AL H Y ECL IRA VTR (A:B=1:1) BB AY K A 16
], B 2 R Y o MRS RIS Yo B TR OB 25 1R, B 8 R .
B B BEA T FERY , AlphaEaseFC #4:2b B 2 48 400 B Fnily
62 A
1.4 GEit=Zaih

SR BE R A ¥ 5 AR 2% 3R, FIH] GraphPad Prism 5
G A X S BB GE T2 43 Hr . AL 1 22 5 4R
AEWEXT ¢ T8, = AN B DAL 40 [A) 5922 SR AL IR 22 2240 # o
P<0.05 YR dLE 22 A Gt 2E 8 L

2 R

2.1 KEBRENEESET

5 AR H LA, AR+CS 2H K B 55 2 6 FT U I I M e 2
ML VR M 1 2, SRR IEOK I ILEF4E R PR LY, £F
eIl A I Y IR 1) RERRER AN SO,

FHAGIT2#E L (P<0.05), PR g, 25 H

HREESIAE X (P<0.01), HE 1[5, 5 AR+CS 4] H#K,
AR+CS+SB239063 ZH K L& R mE TR M 20 M Mok 4 B i)
BB b, SRR Y R AT A 2 U A Bl
REER A AR AR, 22 53 B S22 8 L (P<0.05), ik
FLEMRETTEC N, 22 R B G2 L (P<0.05).
22 EELHAKXBHERITES

H & 2 AT501, 5 AR 41 He e , AR+CS 20 it BURE AR T4 15
ETHE PR R HA SRR L(P<0.05), UL IR N5 2
FTINE AR K RAY L GUER . 5 ARHCS 41 4, AR+CS+
SB239063 4 iRk B R PEor B8, —H i ESFHA
WESFE S (P<0.01), #2278 SB239063 Jk 24055 5 5% AR
KBRS B IR o
2.3 p38MAPK MKP-1 mRNA X HI b

5 AR 4 b4, AR+CS 4 KBS B MKP-1 mRNA ()5
PRKFETHR  Z5FHA BEG T2 L (P<0.001, WL 3), ]
] pP38MAPK mRNA (AP AR L B2 5 . 5 AR+CS 44
[1#5 , AR+CS+SB239063 2H K & il p38MAPK mRNA (3%
TR REAL, 2 7 HA G248 L(P<0.05),MKP-1 mRNA ff)
FRIK T e, 2257 BR B G0 T L (P<0.001)
2.4 SMEIML,BERE TNF-o &2t

i 4 a7 %0, 5 AR 21 HE, AR+CS 21K U4MNE I TNF-o
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Fig.1 Morphological changes in nasal mucosa of rats( x400, HE staining ). * P<0.05
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Fig.2 The symptom scores of rats in each experimental group. * P<0.05

IR K- T, 28 57 BA B gt 3238 L (P< 0.001), IRE
TNF-a FFRIBKFT e, 22 7 BA BERTTHEE L (P<0.001),
5 AR+CS 4 Hr4% , AR+CS+SB239063 2H K BRI IE TNF-o 13
BT TR, 225 B8 B &G HFE X (P<0.001), JEIE TNF-o
MR IRIKOTBEAR, 22 57 1A BB G242 L (P<0.001),
2.5 p38MAPK.p-p38MAPK MKP-1 & [ &AM b5

5 AR A LLE, AR+CS H KBS F R p38MAPK 5 W3R
KA E LA 5), 22 57 BA G228 L (P<0.01), HIE 5.6
AT, p-p38MAPK \MKP-1 & (R XK TR, 258 EA
BEGI ¥ E L (P<0.001), 5 AR+CS 41 H# ,AR+CS+
SB239063 ZH K 5L 55 p38SMAPK ,p-p38MAPK \MKP-1 75 [
PRI, 22 F 3 HA B G242 L (P<0.001),
3 g

p38MAPK 25 T IR A0 g R MR AN i i) 22 A 52 7% R
e BRI SO I Y & B ik AR AL Al .
TR 1L p38MAPK 2 )5 , TG LAY p38SMAPK REAZ | A
B RIBEIRAL , FREOE T IR S5 AN AR AR B S B L
B, AIFIRIHIY AR HH 5 32 WM 00 w0, {5 i A 2
A AR JBE T R A N ) — AN B ST fE R R R,

AR B P IRAFFERE N TR (CS)IRIT IR LS, B AR
5 BT IUAE AR SR HCHU AT RN, AN SS R ER B
COPD 1 p38MAPK {31k , FHUAHZE v 34 i1 COPD HILE i £
Fti g i R AR (S R R YRR K RS R E N
T JE BT U, g W MR 200 L % v e AT AR 1, ARSI
SRR . TS B ERT I AR KBRS Fh R B B M 4

S
o ~
B3 B p3SMAPK
20 Kk Jekek
g 25 B MKP-1
‘2 § 2.0
Is 12
$< o5
£Z 00
% £ Yg. xo% Q@
& & P
v
X
3
&
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[ 3 p38MAPK £H MKP-1 EEEARBFEPHRIE
Fig.3 Expression of p38MAPK gene and MKP-1 gene in nasal mucosa of
rats. * P<0.05
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Fig.4 Expression of TNF-a in the peripheral serum and spleen. * P<0.05

rRPER ARG 2, SRR I S th AT AE R B Y 4T
A LUEA W R 7K, FEAE 2 I E AR KPS
ok, A FHLHIRRR R SR AR KB B
p38SMAPK . p-p38MAPK 4 |1 )5 K- F- T .

LA SEHHIESE AR S5 LS TNF-o & £ | Gl id 75
PR TgE 77 A LUK Th AR 73Rk, 75 AR (1Y
KA PREARTTEAVERIY, SEgR p38MAPK il ST
IL6 J2 TNF-a 2 5480 L, IR ARN, Tl H%s M ) P
PR AW, HEESMZMK 1 Z4& (neurokinin 1 receptor,
NKIR)# G NF-kB, B4 5 F WA AE 73 TNF-o', TNF-o
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Fig.5 Expression of p38MAPK protein and MKP-1 protein in the tissue of nasal mucosa in rats. * P<0.05
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6 MKP-1 EEZEXRBHRALRHRIE

Fig.6 Expression of MKP-1 protein in the tissue of nasal mucosa in rats. * P<0.05

BRA B MRS AT IR 15 p38MAPK {55, 14 il GRB/GRa HUfH ,
FOWE TE AT, AT IS5 R R AN 25 2 2R A
AR K FUIMIE R IIE TNF-o 135K o HH AR 2% 7T 375 S 2%
AETE RSN B, TR A 22 ) A 98 ¥ (IL8 | IL4  TNF-ot )
(BRI, 5 | B R AT, AP I S8 SF- ¥ AN H TNF-o 7T 5
MKP-1 f k07,

MKP 2R 5 (5 2R / 1% 28R W IR i 2 IR % e, 2
A SRR IR B R AR, &1 % MAPK {51k
14 2 A SCHEVE SRR R I, W AR (LI 2R I i A i 2 R i
VEREPERY LR IER, PJRITE MKP-1 f3RIK , 52555 5 Kk %
JEEZANKT-R TS o b TFRER LI MKP-1 2R IRAS, R
Ak MKP-1 25 5h gl B firt o 2 B AAE (R0, MKP-1 X INK
F1 p38MAPK (¥4 55 M T i T ERKs®, MKP-1 %} MAPK 11y
AT A FH P A 205 A0 M R R [T T i A5 2, MKP-1 9 2 1
mRNA 7£55 S R FREE /N P 2GS RIS i R R R R
B0t /N MKP-1 ) mRNA 35 JE TR, 1 MKP-1 2 1
TP LT, ASHIFSE (45 AR « AR %E R 512 AR
K FHAE MKP-1 mRNA J MKP-1 2 (4 (9 25K - m , o)
RERIMLE S : TR ANSE R ER BTG AR KRB ZHAK p38MAPK, Jf:
KM p38MAPK [k, —FHIERHS 5 TNF-a HIA A, iF
755 MKP-1 3 [K A0 55 K 2 1 R0 ,

p38MAPK Al ¥ — 2K b nE k2R 52 A4, LS

ATP 34 PE45 4 p38MAPK — L Z5H i T106 437 45, /> ATP
55 p38MAPK ({454, BT ATP (R E A 56 7 2 L, A
T BH BT 5l L3820, 240 p38MAPK 41 7)1 3%
GPESE & ATP Q48| p38MAPK (YHEALTE M, AT 7% 5
BESRJE BRI, TR IS VR A DR RN A RE A T L IR TS PR T
PR HE S AT @0, Jung ZEMBFSE R4S, E I
P3SMAPK 55 Il A T it D> 5 M s J 14 7™ 2 ORI, ik
BREAIE BT RN AR, e B A AR S R
LB, SB239063 figih il il g MR M b AN AR A A fL e , 3R e it
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