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[(FE] BB LS AN 0 2 i B 7Y KRR AT 480 M 48 i S0 {5 5 9 9 B (ERK) /p38 22 24 J5 3% 6 25 11 g (p38
MAPK) {5 538 I IR W . J53% :SD K RBEHL Y N 25 (140 BETR A SR AN P (R (0.75,1.5,3.0 g-kg ™' ) 21, ML SE K WA 4 .
K B2 1 (OVA) BBk @ v K RIEMGBIAL , SEAMZAR o S 4 T UK AT 0.5 h 45 3 A8 i R i S8 AMZ T B 5 b ZE KA
HFWAET 0.5 h 25T HLZEHRHL (0.005 g-kg ™' ) M H BRI A TR AT 0.5 h 45 F 45 B A BRI 8 5 28 11 20 DA AE B3R k1R
B OVA JEATIE I T M S AL A s B B 1 3R, SR80k 28 do WL 2% 20 K Bl 308 il 0 98 VB W ( BALE) o 41 it 55 85 M 43 28 41 i
THEC AR b 5 T 156 00 928 W B3k ( ELISA) i i) il 20 4R 2 fk ERK (p-ERK) , B2 fk p38 MAPK (p-p38 MAPK) [y i 1 ; 52 0 2¢Ot i
1t PCR(Real-time PCR) 43 7 #: 1l ERK, p38 MAPK mRNA [f) 35 ik ; 2 {4 % %% B 3 5 ( Western blot) £ Wl ERK, p-ERK , p38
MAPK, p-p38 MAPK 2 4 1 35 ; 658 T WL B 241 U 48 24 A8 A0 Kb AT RAEVE 43 o 5 R AEAIL K B BALF A 41 Jifd i 450 43
H M8 4140 p-ERK , p-p38 MAPK [ 3% 1 ,ERK, p38 MAPK mRNA [1J % ik, p-ERK, p-p38 MAPK [ % ik , 4 5 7F 4+ ¥ 1
BT HA (P <0.01) ; 5eAMAMR i 571 2 20 il ZE K P 41 B 3R 48 A5 0 B B AR FAE U4 (P <0.05,P <0.01) . Zif: ¢
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Effect of Chaipu Decoction on Airway Inflammation and ERK/p38 MAPK Signal
Pathway in Rats with Asthma

XU Feng, XIAO Han-yan, ZHOU Shu-fen, MAO Yi-chun”
(Second Hospital Affiliated to Mudanjiang Medical University, Mudanjiang 157011, China)

[ Abstract ] Objective;: To investigate the effect of Chaipu decoction on airway inflammation and
extracellular signal-regulated kinase ( ERK) /p38 mitogen-activated protein kinase ( p38 MAPK) signal pathway
in asthmatic rats. Method: A total of 60 SD rats were randomly divided into the blank control group, the model
group, the low-dose Chaipu decoction group (0.75 g +kg '), the middle-dose Chaipu decoction group
(1.5 g-kg '), the high-dose Chaipu decoction group (3.0 g - kg™') and the dexamethasone group
(0. 005 g-kg’1 ). The rats were sensitized and challenged with ovalbumin (OVA) to establish the asthma model.
The blank control group was given saline water; the model group was given saline water by gavage at 0. 5 h before
being challenged; the low dose group, the middle dose group and the high dose group were given the corresponding

doses of Chaipu decoction by gavage at 0.5 h before being challenged; the Dexamethasone group was given
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dexamethasone by gavage at 0.5 h before being challenged; the drugs were given once every other day, for 28
days. The changes in the total and differential cell counts in bronchoalveolar lavage fluid ( BALF) of different
groups were observed. The activity of phosphorylated ERK ( p-ERK) and phosphorylated p38 MAPK ( p-p38
MAPK) in lung tissues were detected by enzyme linked immunosorbent assay ( ELISA). ERK and p38 MAPK
mRNA expressions in lung tissues were detected by Real-time PCR ; expressions of ERK, p-ERK, p38 MAPK, and
p-p38 MAPK in lung tissues were detected by Western blot; the changes in histopathology and inflammation scores
were observed under optical microscope. Result:; Compared with the blank control group, the changes in the total
and differential cell counts in BALF, the activity of p-ERK and p-p38 MAPK, the expressions of ERK mRNA and
p38 MAPK mRNA, the expressions of p-ERK and p-p38 MAPK in lung tissues were significantly increased in the
model group (P <0.01); all of the above indexes in the low-dose group, the middle-dose group, the high-dose
group and the dexamethasone group were significantly lower than those in the model group (P <0.05, P <0.01).

Conclusion; Chaipu decoction could alliviate airway inflammation in asthmatic rats, and its mechanisms may be

correlated with the inhibition of ERK/p38 MAPK signal pathway.

[ Key words ] Chaipu decoction; asthma;

inflammation; extracellular signal-regulated kinase/p38

mitogen-activated protern kinase (ERK/p38 MAPK) signal pathway

WS & 12 g ( Bronchial asthma) & FR B2 i 2 — Ff
PPk 8 A ik IR Wi AR A, B A KA
ST IV TE W Wi A FVE e v i 4 o AR L B
ARy S W ) TR R R AL 22— ORI R
TRYT W iy 32 LAWE B BUCR SR 250 £, BARIT AL
T E , [H I A A5 ke 2 T S RSO T P R
PG G B e T AR T RE AR, Sihig iR
COZER) /NS i AN 4 B g ) ~F B AMA 57 o
e PRAE 5T % B, S K7 BE 68 A 580 % figk 12 Wi 6 55 1% K
SEREAR R R TR TR WA s
SCUG B, SR n] aE T T o 1 g AR TR ) il 2 41
H - P LULEN H F (o-SMA ) 235 T 8 4% < iE
PR, IR AT 3 o 31 7 A% e S I -k B (NF-k B ) 2 32K 1117 I
R R T AR R A BT H R A O TR AN
X 4 i 5 TR AT A R 49 52 W, LA R A ok I A AR
P2 5 40 1 A 5 98 19 e (ERK) /p38 22 24 it
AL R (p38 MAPK) 55 1 A 5C 1 F 5 6
DLARIE , Htl, ABIETE R H B0 A 1 (OVA) g7 K
W7 W A5 TR SO 58 248 I 1 X T W Wit A5 780 R B0 R
K ERK/p38 MAPK {5 =i i #H 5C 8 11 ERK, B R 1L
ERK(p-ERK) ,p38 MAPK, 2 ft. p38 MAPK ( p-p38
MAPK) B 52 i, 710 ] GE 4 FH AL
1 #a
L1 sh¥y il B B4R e M SPF 2% SD R B (1R &
150 ~200 g)60 H, i R 3 B FL K 2 8l ) 52 56 vh
DML, SRS SCXK (R )2015-0001, 354
FE A& 41 PH U BE 2 B 3 W) 18 31 2% DL AR 1, SR 5
MMU2013-16, 75 ¥4 1H i % N 22 °C, A & 8

50% , A B AROK KR, 38 WU < 20 IR /h, 3 P ) 37
1],

L2 2550 SeAh g i/ S0 A f R AN
VAL, BB RO H B O i AR 22 (R TR
ey ko R BEECA IR 2 AL S g i 160501,
161101,161001,160606,160718 ) , FK %  #5 5 (=M
DR A AT O M < /AT I || A=
16020230 ,16020326 ) , 2} & (4 B 25 59 46 ) i T
m, ZEH X ek A RA A, S
Q20161020) , )& Ah . Z (FEAZKTFH 58 A R
AL, 545k 121285-2016303,121040-201608 ) Hy
BEPRIL B 2 B o — B B B v 2 B 4 i, 22 4k PRI
B2 e 5 B I s e b S A R AR R A E A S
2015 AEpRQrP I 25 ) BEOR . bk 2 W) 22 4% GE K R
WL TR | gomL T K BIV,4 CAEAE I
B = R . OVA (K Sigma 2w, 515 ZY-
10652) ; #b ZE K AN B MR B ( 11 == 1l K B 1 25 I 0y A
FRZY W, 4t 5 160103 ) 5 p-ERK [ B £ 4 22 W% Bt
(ELISA) {7 & il p38 MAPK ELISA 7| & ( 3£ H
ADL A\ &), 525 43 5l S A-PD9086 , A-0636R ) ; trizol
) (£ [ Invitrogen 23 7], 52 5 15596026 ) 5 4t
. ERK Fre ST bt B p-ERK B SE TR R
BB p38 MAPK 1 52 [ Fic 1 , % 0 BL p-p38 MAPK
FyERE BT A BT B B-L BN & 1 (B-actin) A 37 [
Yilk (2 E Santa Cruz 2 &), 525 43 5l Sl sc-48685
sc-73283, 5c-343810, sc-101759 , sc-28240 ) ; 3 AR 1
ALY bR 0 1 S T B BR A 1 (1gG) ZHt (3£
[E Abbkine /3 &, %5 A-08023)
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1.3 {U#% LDZ5-2 A [ 2h ¥ fy 550 L (b 505 57
BEDHLARA A s UW820S Y HL K ( H A B ¥t
HLF R ) 5402A R 7 %5 Ak 4% (V195 fa BR S 97 ik
Wy AR S F) ) s BH2 RS2 B R B (H AR
Olympus 2\ & ) 5 ABI-7300 % 6 yk X ( & B ABI 2y
H) ) ; Trans-Blot Turbo %Y 25 {7 Pl 33 4% i /Y , ChemiDoc
XRS [ R &7 48 (3£ [ Bio-Rad 24 #])
2 FHiE
2.1 mEmgRER AT A 5425 SD KR 60 H,
FEREHLR S R 2s (2 BRI eI b L R
2 ML ZEORMN A, AR 10 H o BRES HAl b, &4l
T 1,8 RIE I NS 10% OVA +10% S & Ak 4
A BRI AW 1 mL B 5 15 KOKE K BUR K B
FREFEG T, 1% OVA ALK E b & K
BRI Wity & A, DA B0 11 J R 4 I LR 2R P I e
A S O 0 Bt ST R R S R B R R B k. s
F 2H 78 AH N B 8] 0 DA AR BRER K AR OVA #4718 i
ST K AW A B2 T & 1T 0.5 h 45 T 4k
FUAE HER K 5 SEAMA IS P S R A TIOE AT 0.5 h
YT 5ANA 0.75,1.5,3.0 g-kg ' HEH b BRI A
F# &R 0.5 h 45 T # %€ Kk # 0.005 g+ kg™
B RRH 1K1K 30 min, A 28 d,
2.2 ST E DR ( BALF) 41 i A5, 4y 25 A
Mt H AR A Hl A A H KR 1% B H Z 85k
Fise, By e 55058 B & S5 Y TF R Ik, B T L 41
gL REE— AT 0 R AR . S5HLA X
R, ARERBRE DT ER K 10 mL 43 3 W VE &2
Jiti J5 , I8l BALF,2 000 r+min "' 850> 15 min, 3F |7
W, BT 28 4 B oK A, W /D e 2 U
YT O R T A i S B, Diff-Quik He 8 i L 1
BALF 4 [k R J& , £ 40 i 2 28 40 i it 80, YAy
ST W LE E T 10% B T vEAE R Ddk v T
W BUE B 2 W58 . U HUA il 177388 67 4L 8L H F
ELISA , & [ %2 9% E 36 1 ( Western blot) #1152 B 9¢ 6
£ PCR(Real-time PCR) #& .
2.3 ELISA #& il p-ERK, p-p38 MAPK Hf: H( %y
1/3 f i e 285w, 4 CAEFEERJK 1 mL, 52432
¥ F 4 °C,12 000 r-min "B 15 min, FEUTHE, B
. R ELISA I % fili ¢ 41 p-ERK, p-p38 MAPK
B 1, A% 422 B8 ELISA 328057 & (%) 35 106 BH 1R 47
1B BEMFESEI S K.
2.4  Real-time PCR 43 #71 # M ERK, p38 MAPK
mRNA £ ik Trizol 3t 7 4 B 4 47 Ml 4 21
RNA, K RNA 4[i i | #% 8 Real-time PCR 5 & ik
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7 B S SO, & LR AR ) cDNA L, cDNA 7= ¥ fR £
1 =20 °C, 5|¥)¥ % H Primer Premier 5. 0 %11, 3f
H bt 10 7 e A R AT BR A W] 5 . Real-time
PCR SN AR AR 25 s S A8 7 : 95 °C A8 Pk
30 5,52 CiB k 30 5,72 °C4Ef 60 s, 3t 35 MG FF
JE 72 °C FEA S min, B REAR LU 2 2K
B-actin i &, 27N kg B AR BT B O BE K I
S GIMFIINER 1,

% 1 Real-time PCR B3| ¥ 5 5|

Table 1 Real-time PCR primer sequence

FH SIPIFH(5-3") S K E/bp

ERK i CTCTGTCATTGCCACCA 378

F{i# ATCCACTCTCCATCTCCAT

p38 MAPK i CAGCCCACGGACCAAATA 212
N AACGAGCATCTTCTCCAGTA
B-actin i CACCCGCGAGTACAACCTTC 207

Tt CCCATACCCACCATCACACC

2.5  Western blot 43 #f # 1l ERK, p-ERK, p38
MAPK,p-p38 MAPK %Kik 2 1/3 £ifiliZH 4
BUREA) IR, MO IS RIPA LM Wi, vk b 2 i
10 min,15 000 remin '4 C B> 15 min, FU0E, IR
B FVEW,BCA R E S Ak E . M 30 pe
EHREJEHEFT 10% SDS-PAGE BEE AL UK o 24 L UK 58
I, FL G ARG T, 5 % IR WA 5041 1 he 3530
A—HL(1:1000)BFF 1 ho PBST BEiJE , I AHAR
A Y EEARIC B SR B TG (1:2 000) 4 &
1 h LA B-actin N2, ECL fb 2 kKOGl 2 @,
Bio-Rad &E B MAR 5 G0 xf & 4 4540 dE A7 HE S e it
I3MT e BRI S A PAT AL

2.6 XAEFHAUNMALEES S MWE HhHX
SUE T WLZH 2 10% v R 81 58 s , I R
KA, U TRRR-PHL(HE) d 8 D5 T
WL 5 28 2 R B S 1 U B A BUIE 2852 28 R LA
K B2 2% SCHR[10-11 ] (9 77 1 0 AT R AE VF 43, 3
Ir PR, BEA RAE AL (0 23 ) 5 A A 4 20 il (1
Oy ) s B Oy A RAE AN, B A R 3 (2 43 ) s K
RAE AN, DV R AL A, B A B 50 (3 43 ) s w)
DL R 4 A 20 O HL SR A AT (4 93 ) o

2.7 BT R SPSS 17.0 B pk i 7 A
Hgiit, iR x £ £on, ZHMEIEILE,
K H one-way ANOWA 73 #r, 2H [ W5 P 1L 4%, >R
SNK ¥, P <0.05 R A GiH#E L.
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3 £R% A U T 9 A S0 T D R B 3 s i R IR
3.1 I — i SHARBRIEIER ,IE ARG, REEP AR, T EHRZE, DB

WORE, RMERE, TIRIER , F B, HEFH
ML PR H R TV B Y AR R A B
R Bl AN WP IR PR R R O T PCH B A R B
I il S O RS Z2 I, Al R R T S B A Tk
K2 RAE A T, B KB Z O, R B R A
TR R E R KRS A AN TP
7R B 2H R BRSP4 e, 1 B R, 0 P R, R E
i, 75 B ok Z 6P, 1R 26 ok 40 (5 3 2 oK
PR BUORS R OT Y, WU AN %2, A AT 3, B s

F2 ZEHFHM KR BALF SRS X EBRITBOFME (2 £5,0=10)

b T 21

3.2 SERh iz R e AR OK B BALF B 440 it B0 % o3
Bl N AR A TS R = il e RN
BALF 54 A 50 S Mok 248 A | B s 240 A, 9k 12 240 i
g PR A R 240 M 3T KR8 2 TR (P < 0.01) 5 5 A
TYLH OB, S Az A v s 9] 2k 2H R i 2 R A ZH R
B BALF S 240 i %5 K mb ok 40 10 | 5 e 200 D, 7 L2 &4
it g TR R AR G B8 IR (P < 0.05, P <
0.01), W#k2,

Table 2 Results of total and differential cell counts in BALF of different groups(x +s,n=10) x10° 4~/L
215 /g kg ™! Js¥iilii) LR C R f ) 55 6 40 it Ik L 40 i W R R 4T
2 - 19. 524 +2.290 1.538 +0. 170 10.915 + 1. 284 1.337 +0. 164 0.404 +0. 051
H5i 7 - 49.436 +6.251% 8.516 £0.957% 24.706 +3.104% 8. 145 +1.147% 3.988 0. 456%
PN 0.75 32.647 +3. 4243 5.390 +0. 664> 16. 041 + 1. 843% 3.672 £0. 690> 2.258 +0.277%
1.5 28. 683 +3. 133 5.084 0. 648" 14.422 +1. 836" 3.283 0. 5427 2.175 £0.261%
3.0 25.193 +2.928% 4.746 £0. 574" 13.576 + 1. 407> 2.951 0. 457% 1.851 =0.243%
Hb ZE K A 0. 005 22.298 +2. 6744 4.462 0. 556" 10. 860 +0. 588 2.793 0. 434" 1.718 +0.210%
W5 A P <0.05,7 P <0.01; SHURALHED P <0.05,Y P <0.01(£3~6 ).
3.3 SEAh T X W AT A K R 41 41 ERK/p38 AR BUMZH 41 ERK, p38 MAPK mRNA #3515 i

MAPK {553 B p-ERK, p-p38 MAPK i () 5 i
575 19 41 He B, B 4K B 2 41 p-ERK, p-p38
MAPK i H  35 FH 85 (P < 0. 01) ; b5 BB 41 e e, 5
i 5 L ob e 0 2R Hb 2 Ok 4 2 Sk B 4R 41
p-ERK , p-p38 MAPK 3 4 ¥ & % [ % (P < 0.05,
P<0.01), W3,

£33 EMFNKRMASR ERK/p38 MAPK 1= S i# 8% p-ERK, p-
p38 MAPK FHERI M (x 25,0 =10)

Table 3 Activitys of p-ERK, p-p38 MAPK in lung tissues of
different groups(z +s,n =10) U-L°!
28 %1 Fl /g kg ™! p-ERK p-p38 MAPK

% - 6.32 +0.70 12.01 +1.08
TR - 23.66 +£2.43% 39.26 £4.09%
BN 0.75 15.68 = 1. 62% 27.34 £2.72%
1.5 12.70 £1.31% 25.19 £2.52%
3.0 10.36 £1.04% 21.96 £1.96%
Hb FE KA 0. 005 8.89 +0. 96" 18.57 =1.72%
3.4 SRR X B W AT A K R 41 40 ERK/p38

MAPK {5 5 i # ERK, p38 MAPK mRNA % ik i f
Wi Real-time PCR Z5 3 7R, 52 4L gL, 4R

FEFE (P <0.01); SHIAI L] L #, 484D 17 K 37 =
2, R, ) A 2 RN b FE K A 2 R BRI 4 41
ERK,p38 MAPK mRNA [y £ ik & & K (P <
0.05,P <0.01), 0% 4,

4 EANHI K RMEAL ERK/p38 MAPK {55 &% mRNA %%
MO (2 25,0 =5)

Table 4 Expressions of ERK/p38 MAPK signal pathway related

mRNA in lung tissues of different groups(x +s,n=35)

20 51 Flf/g kg ! ERK p-38 MAPK
2 - 0. 053 0. 006 0.075 0. 006
AR - 0.384 +£0.032% 0.613 £0.081%
YN 0.75 0.182 £0.016% 0.347 £0. 043"

1.5 0.121 £0.013% 0.291 0. 032%
3.0 0. 101 £0. 009* 0.198 £0.018%
by FE KA 0. 005 0.098 0. 008* 0.181 £0.016%

3.5 SE kb im0 R AR OR R W 2 21 ERK/p38

MAPK {% 5 i % ERK, p-ERK, p38 MAPK, p-p38

MAPK S RIBHY M 525 FL4LH B, R 41K

Bt 20 2 p-ERK, p-p38 MAPK 3 H AH X 35 44 12 3%

JH#5 (P <0.01) ,ERK,p38 MAPK [ A X % ik G

Guiteg e SR LB, SeAMA AR b R i
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L Hl FE KA 2H K B 2H 41 p-ERK, p-p38 MAPK 4 [
AT RN 3 B F K (P <0.05,P <0.01), ERK,
p38 MAPK ZE FAAH X £k LGt 25, WHE 1,
%5,

3.6 RIALUL S E WA R RIETE A A
2 R B S AR A s N T b B A i 9%, 4 R e R
TC W Sk 5 A0 MR 5 SRR R RT3 O i LR E
I RE o BB 2 R B S AR RE TP A R B R 4 M iR
T, 25 R I TR MR 40 A R EL A 5 S A B
B L&, K i, 45 i 09 A IR 40 S 5 O 1 LS R
Se AN AR 4L, v 7 4 e ) 4 b SR P 4
TR BRI AR A I P 2 o 6 YRR A i, S R

ERK | e  42/44 kDa
PERK | R NS e . | 42/44kDa

pp3s MAPK e D BB W S a8 43 KDa
-aCtin s ————— 1 kD2

A B C D E F
AZS LB BERLAL; C. AN 0.75 g-kg T AL D. KNG 1.5 g
kg ' E SR 3.0 gokg T AR FL U IE RN ZE (8 2 [W])
1 iz &EKXRMALSR ERK, p-ERK, p38 MAPK, p-p38
MAPK 3% 3% #9511
Fig.1 Effect of Chaipu decoction on expressions of ERK, p-ERK,
p38 MAPK and p-p38 MAPK in lung tissues of different groups

x5 ZHFHARMAL ERK,p-ERK,p38 MAPK, p-p38 MAPK #3t RiXMEM (x +s,n=5)
Table 5 Relative expressions of ERK, p-ERK,p38 MAPK and p-p38 MAPK in lung tissues of different groups(x +s,n=5)

25 Fl /g kg ! ERK/B-actin p-ERK/B-actin p38 MAPK/B-actin p-p38 MAPK/B-actin
= - 1.768 +0. 174 0. 021 +0.001 2.406 =0. 259 0.479 0. 050
iy - 1.983 +0. 182 1. 139 +0. 099% 2.585 +0. 364 1.772 0. 178%
Ly N 0.75 1.166 0. 108 0.489 +0.037% 2.258 +0.215 1.189 +0. 122%

1.5 1.536 £0. 152 0.480 £0.037% 2.142 0. 212 0.784 £0.091%
3.0 1.345 +0. 129 0.071 £0. 005% 2.207 0. 203 0. 676 £0. 062%
i FE KA 0. 005 1.477 £0. 137 0.027 £0.001% 2.189 0. 198 0. 635 £0. 058%

T T 200 M R Al 4 1 A 3 A BT D 2D, L T
0 R AL RN P R B L s A F
E TR R, 52 A4 R B A KRR AR E
W E TR (P <0.01); SBIRLAH L, Sk
A% L r v R 2 R b E KA 21 K B AR T o 1) 3
FefE (P <0.05,P <0.01), iLI& 2,% 6.

2 EHFHNABRMALFTELALARSERTHZM(HE, x200)
Fig. 2  Variations of histopathology in lung tissues of different

groups( HE, x200)

4 itig
W I 2 — R R S0 G H UL A 0 vk 2 E M R
I , L IR 05 R B ON RGBSR T RS R
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R6 EMFAMKRMBARRETSHME (2 +5,0=10)
Table 6 Results of inflammation scores in lung tissues of different

groups(x +s5,n=10)

215 ik /g kg ™! RAEV 53/ 53

25 [ - 0.427 +0. 049
iR - 3.876 +0.397%
P IN7] 0.75 2.629 +0.266%
1.5 2.426 +0.258%
3.0 1.217 0. 134"
Hb ZE KA 0. 005 1.140 0. 113%

SN M BT 3t A B ZE AR B R E R I g 1 R
F PR3 BE S AL 45 Z A0 R YA 2 5, v ks 4
Jif I 20 L AR 400 A R A i T, s
W FFE 2, BALF rh 77 76 KA 14 rh s 40 i L 5 i
21, 9K EEL 440 T R T T R AN M S B Wi ) B R A
AET° L MW & AR I T ALK Y S R, B
v 00 Y I 4 i, 94K 20 D R T M 40
T AL 1) 5T A 8 Ak SR B, DT RE IR P A
CanpN Bz 2 /AR T AL R 5 L =0 L A R A ) R
o RS E A, B R g L
I e PR A0 | I 200, 94K L 200 R T
JH AL AR Sy W8 W P = R R E RN AN MY, 5 g 1) 7 EE
T 2 O AH 5, 2 2 i I PR 12 W B o 9 A
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AHFSE R, 155 4 K B BALF AR 77 76 K i i b i
R 20 | 2 B, bk L A B R R R R 4 5 S
ZH KRB BALF v 248 i G Z50RN v P 4 20 B L B I 280
PR EEL 200 i R0 R A A A /D 5 S AN A AR L T
2R B BALF w41 ff S 50FN b Mk 20 M s 2
JH, 9 2L 200 0 08 R 2 o 4T 35 e A R 4 PR A ]
B, AR BIF 5 955 B A 20T 2 2 0L 88 A AIE 52 48 A D 17 1K
2, v ) 2 R ) R AR R 0 AR AR K R 4%
JiE TN G AE PE 3 o $ 78 S8 AN 1T A5 A55CH0 ol 1 Wity A5 76
FRACTE SR E TN, B8 2% W TR

Ry T 2 R SR 3 0 o 0 Wi A Y R BRL A
HAE RN A] e AL, AW 58 L ERK/p38 MAPK {5
S TE A B EAT T A0 M. MAPK 2 7 45 40 i i ¢ 1
2 P B PR R 5k 2 8] ) H B S R,
MAPK {55 538 20 A AME S5 S AN Y
FEESHFHRRE, MAPK {5 538 % 75 4 iE )2
I b Rk P AR, EEALFE 3 B B ERKJNK, p38
MAPK 314 3 55 900K 0, 2% 38 [ 19 B0 AT 2 ik
S A0 PR T 9 2 T R 8 e R RE T BIF R
B, ERK 32 I Ji# ¢ 5 2 ) 3% o -+ MEK XU iR 1k %
I, 1 ALHY p-ERK JE i — 544, DA 20 J 52 #% 137 31 248
JLAZ 308 o 4% — R B e SR TR T 5 | AR 4R E RN
1M p38 MAPK 3= %23 55 4 5E 5 4 M 4 T 45 N i I
Wi S A B ST WD, AE B R ERK/p38
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