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Effects of Sinapic Acid on Improving PC12 Cell Damage Induced by Af... and BDNF/TrkB/ERK Signaling
Pathway

XUE Di', LIU Yuchao’, WANG Na’, LIU Xuewei' (1. School of Pharmacy, Qigihar Medical University,
Heilongjiang Qiqgihar 161006, China; 2. Office of Academic Research, Qiqihar Medical University, Heilongjiang
Qigihar 161006, China; 3. School of Basic Medicine, Qigihar Medical University, Heilongjiang Qiqihar 161006,
China; 4. School of Mental Health, Qigihar Medical University, Heilongjiang Qiqihar 161006, China)

ABSTRACT OBJECTIVE:To study the improvement effects of sinapic acid (SA) on PC12 cell damage induced by AB...., and to
investigate its effect on brain-derived neurotrophic factor (BDNF) /tyrosine kinase B (TrkB) /extracellular signal-regulated kinase
(ERK) signaling pathway. METHODS: PC12 cells were divided into blank group, model group, SA low-dose and high-dose
groups (50, 100 pumol/L). Except for blank group, cell damage was induced by AP ... in other groups; 24 h after modeling,
administration groups were added with the corresponding solution and cultured for 24 h. Morphological changes of cells in each
group were observed. Cell survival rate, mRNA expression and protein level of BDNF, protein expression of TrkB, ERK1/2 and
phosphorylated ERK1/2 (p-ERK1/2) were detected. p-ERK/ERK ratio was calculated. RESULTS: Compared with blank group, the
model group had shorter synapses, looser intercellular junctions, poor adhesion, dim cytoplasm and more granules in cytoplasm. Cell
survival rate and mRNA expression and protein level of BDNF, the relative expression of TrkB and p-ERK1/2 protein, p-ERK/
ERK ratio were significantly decreased (P<<0.05 or P<<0.01). Compared with model group,in SA high-dose group the pathological

A SEATTE - [E15 1 AVRH 22 34 Ve 151 H (No.81803869) s M Jp iT" changes of the cells were significantly improved, the survival

A H B34 T H (No.YQ2020H39) ; BB Ji 1T 45 2 AR} 25 224 rate of the cells, the mRNA expression and protein level of
TFAEAN T A A 5 353180 (No.UNPYSCT-2018032) ; S Jp V145 44 I /&5 45 BDNF, the relative expression of TrkB and p-ERK1/2 protein,
SFRE AR 45 B BRI (No.2017-KYYWF-0697) ; 357 R 2 p-ERK/ERK ratio were significantly increased (P<<0.05 or P<<
FERPABE L SIS H (No.QMSIZ017B-10) 0.01). CONCLUSIONS: SA can improve PC12 cells damage
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induced by AP, the mechanism of which may be associated
with activating BDNF/TrkB/ERK signaling pathway.
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B IR 21 R0 (AD) J&—Fh LI A S B i oy T S i
XA RGEIRT TR AR B-TEMFEEE 1 (AR ) TEMK
ik R RUE B TE R AR I B AD A SR 3Ry
TR, AR EALFE AR AT AP FHFIE RS, Hodh AW 7E
AD BB N A Zocit:, 55 R BRI,

H i, 55 E FDA It T097 AD 25 2k,
— I AR D R 590 , QN 22 28 WRSE 22 A A S s 5 —
HIE N-H 3-D-R A Z R (NMDA ) Z AR5 Hi 24, andh ik
54 W5 AR PG 2 245 ) A BB A0 e AD [ afE R
20194F 11 7, W Z 25 i W B SR HE TIRYT AD HOHT
—— U —CCH S Rr e 2E , GV-971) 11 i B3, i
21 R AR B IR BRI SR AL
Yy, fil % 308 3 RV TR 10 AR o - g o o A
AN I BE , TR 7 e B ADY . ] L, AR SR
25h SR T BiIA AD A UM = AT

TR, XFR 3, 5- WA Sk-4- 2 B AR , )2 4y
A FORR GBS b AT A A I T T &
S WFFTAR L IT TR AD L AT 4 AR S5 b
ZARATHEPIR A — E BIRITE Y, AHC 2GS0 &
B, ITFRRAE R —Fh b 2R3 0, REAS IR AR 5 S 1Y
/NERE TS CAL XM A0 b1 405 , FF BEAS O 41 35 2R 5 |
/N BN H RS, 27812 0B W) T REXT AB L. 5511
M ICEEME HA RS HUE T I ALHIA T, 5
AW FEARGE B P8 i 228 5% K F (BDNF ) 55 i 2 R
it B(TrkB)ZAAZ5 5 J5 , A TrK 24K — 2R 4k, AT
20 M A 175 5 I8 3 (ERK)/AZ B 1A S6 5 11 8 il
(RSK) . lig ok VLI 3 354 (PISKO) /2K 1184 B (Akt) 45
TNUHE S S 15 55 U SN BDNF B EIE(H
SR A AN MIAR DN, 1 0 A% N A A s PR T R A B TR
b, SR TOAE I | 58 fil T RE RN 28 fih T 98 1 HL A E A
FHOTO, BT AR SEAERTIARESE (9 5Ll |, LA BDNF/
TrkB/ERK {55 53l B M WF 58 VI R BRI IF IR XS AR
E PC12 20 a5 1 (A PR3 A FAMILI , o JT & Biiie AD 941
B2 Y PR AR 27 i S IR AR
1 #

1.1 FENEE

A G T FE AL 2540 4E DL-CJ-2NDIT 11 2488 4
TAE G (AT ARTR RS R AL il 35 A B2 | | Series 8000
1 CO, 15 37 46 A QuantStudio 5 B 52 I 5¢ it 5E T B8 45 il
#5505 (PCR )Y (3£ [E Thermo Fisher Scientific Y] ) .
M200 PRO %! Z M) G5 {X (%5 1 Tecan 2 H] ) \CKX41-
A32PH AU E B 155 ( H A Olympus 23 7)) L AL204 FHy,
TR (R -4 AU AT PR R ) (5804R 7Y 4
AL (75 [E Eppendorf /A F] ) .C1000 Touch %Y K43 4Y
1 Gel Doc XR #Y &E i A% & 4t (3 [E Bio-Rad 23 7 ) |
S11-6-S AU 8 ik A i 4 (b il BRE BR Y7 & k) ) \LD-
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ZH-200KBS B 5 F 7% 75 K B 2 (11 48 B 97 25 Ik
J )%,
1.2 FEHmEIRKA

TEFTR T BE L (AL S30697 , 4l =97 % )W 1 I3
TR A YR BRI 7 5 AR 1T (A5 bs-0107p) I A
A6 5 B AR A W HOR A FRZS \] s RPMI 1640 5555 58 (2
R A, 5545 SH30809.01) 1 H 32 [E HyClone 23 w5 it 4= IfiL
17 (4165 04-007-1A) W H 35 [ BI A ] ; K il BDNF Jiff 1
B 328 W B 7 (ELISA) 1) 4 (455 E30664) 1 7 At 5T
KA IR BN F) 5 RIPA 20 i 2L 5 P L hsk Tk
S8 (PMSF) 2K [ BEHM 177 (100% ) \BCA 2K e 187 2
8 B ECL fb 2% & b i) & (it 55 43 51 2 PO013B.,
P1005,P0010S ,PO018AS) #1 [ |38 = KA Y H A
A B2 A5 B R B IR A (100 x ) (Hit 5
CW2383S) Il H V.75 b hy th 20 A= MR ey A3 FR 2 Wl 5
TR AR RR N (SDS) (R B R # (APS) (DU H B 2 T
(TEMED) . — H1 237 i (DMSO) Ity [ 24 [H Sigma 23 7 ;
TG 25 11 5T Maker (Fit%5 26616 ) 14 F| /il & K Fermentas 7
Al PR I R IR AR (100x) (BEME S (MTT) |
Wiy (HE 543 518 TB150 . P1400 . M8180 . D8340)
W A RS SR TR A | 5 /N B-WLBh & 1 (B-ac-
tin) FRLEEREHTAR B ) A A0 P 6 (HRP) bR ic (9 1L =E 4T
SRR 11 G(1gG) — T HRPFRICHI L EHT/N il 1gG
ZHL S350k 151218 122826 ,122011) ¥y [ b 5T
2 SR AE YRR A PR S w5 % ERK1/2  TrkB 2 5 fEdt
IR (#5709 11257-1-AP  13129-1-AP) ¥l [ #I0 =
J& A W AR AT B F 5 SR ik ERK1/2 (p-ERK1/2) £
SEREDUA (HE5#4377) W F 56 [F CST 24l 5 5 RNA 421
{7l (RNAiso Plus) . PrimeScrip™ RT reagent Kit(Perfect
real time) i 7| £ . SYBR® Premix Ex Taq™ (Tli RNaseH
plus) i 5 & (#5435 4 D9108A .RRO37A . RR420A )
¥Ig B A TR (R ) A3 A R PCRE 1R Eifg A
W TR A A B RS G i i R 24k 4 A 4
IKREREEK
1.3 4ipa

REUE T B T 8 i 41 L8 200 B (PC 12 40 i) 1 B
Hh R e A A A 5 T o
2 FHik
2.1 ABLiBiEHIHI&E

W 1 mg 1Y ABLe ¥ T 221.5 uL MK il vk B
1000 pmol/L ¥, B T 37 °C 5% CO. 55748 7
B 24 WA TRD ,, F—20 CHRAF, %
22 94

AR RS FTH MTT 230455, ABL.. 55 PC12 4
JELAE 473 14 B 3G MR B 2R 2 pmol/L, JF -2 %o PC12 4t fa 45
P B AR U B2 L 32~128 pmol/L. A< iff
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FORF AL R A4, BIas (4] B EIZH (Ao, 2 umol/L)
FIFF T RRAR . v 77 4 40 (50, 100 pmol/L, LA DMSO Jy i
) o
2.3 FFFEEXT AP SHI PCI2 YA BT 7S B 4 B iE 14
2 m A Aa

K MTT S 7RI o OB X250 1Y) PC 12 4 i
FERP 2 96 FL AR, 45 4L 100 L, fdf 40 it 25 1 2y 5% 10°
mL ™ H2.2" U iAo 4 A E 8 AN E AL I
WENTMIEIAEA, & A E T R4 b kst
Bi % 24 W BRZS T ALAh  BERV A ROT T RAIL . = ) i 2
I3 BIFRZHRIE R 2 pmol/L 1 AB.fEH 24 h LA PC12
AR5 3 SRS, I 5 RRATK | s AR S A T AAH B, T B 19 9
TRRARSERE 77 24 ho BF 45 4L A0 B 150 B B 1BE T
FEIFAA IR, SR A MTT 35 LA AR A F 570 nm I 4 A K
AL B (OD)A , TR R MLAFIE 2 AE1E (% ) =
(525640 OD {1 — 8% 2H OD {#)/( 25 140 OD i — 8%
ZHODAH)x100% . SZE L 31K,
24 FFFEEXT APL.IE S PC12 4BE H BDNF mRNA
FiEFMMAYH

K FHAZET A8 it PCRIEHEA AR . #4237 N J5 ik
LRI el A 42 AR 3Bl TAZE R
24 h 5, WCBE 4N, {5 RN Aiso Plus 58 45 5 20 41 i
B RNA; DL RNA AR , 4 PrimeScrip™ RT reagent Kit
F1SYBR® Premix Ex Taq™ it & JH LA % 5% il cDNA,
Pp-actin NS LN, T4 3 . ROBAR R (25 pL) A3 4E
SYBR® Premix Ex Taq™(Tli RNaseH Plus) (2x)12.5 uL,
3514 (10 pmol/L)0.5 uL, Fii75147 0.5 L, cDNA #
Hz 2 pL,ddH.0 9.5 uLo S 250424 : 95 CHAE 1 30 s;
95 CAEMES5 5,60 CHEMH 34 5,40 MEFF, BDNF Fiif5]
Y1} 5 -AGGCTTGACATCATTGGCTGACAC-3' , T ilff
51¥) 4 5" -GGCACTTGACTACTGAGCATCACC-3' , /™~
W R B K Bl 135 bp; p-actin #5144 5' -AGAG-
GCATCCTGACCCTGAAG-3" , RFiif5|4 4 5" -GGTTG-
GCCTTAGGGTTCAGAG-3" , /=¥ i Be K & 4 128 bp.
Fig 27 0 TR A R R A S RN 17 3
A A AR . SRR 3K,
2.5 TFFERXT AP FHI PCI2 4 & BDNF ZEHK
540 9 4 i

K FH ELISA VA UEATAG I . WA 4 X 550 /) PC12 20
Ji, 35 2 6 FLARH , A FL 1.5 mL, [ 20 1 %5 B Ky 10 10"
mL AR 227U kA A R E 4 AL
Fe 23" WUN R h 2. TARZIEFR 24 h)E  IisE
SR, Ji S V4 0 40 LA IS O B MR B I B 4y, T4 C
T LA 2000 t/min &0 20 min, B, T —80 CIRAE,
% M o SR AT ELISA ¥ LA Fr A5 A6 I 48 i - BDNF 7K
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o A R B N G W R A TR LR E A
3
2.6 IFFFEEXT AP ESHIPC12 40 TrkB . ERK1/2,
p-ERK1/2 | B RiAZ AN

K FH Western blot {2 #EA 7RI . #¢2.37 350N J5 i2:4%
Flv A2l R G2 B E 3N E AL, THARFR
24 h i , W HE 4R , 4 B8 RIPA Z Jifd 2L 1% W -PMSF & 11 Jif§
It 751 - P D ) AR EE 100+ 1+ 1t o 4 L R4
FEALIM A 2L 100 pL 32U 85 1, vk b 24
15 min )5, L 12 000 r/min &5.0> 15 min, W HC F K, %A
BCA Pl 5 B85 1% 2, il A 5xLoading buffer T 95 °C
AW 5 min 8 R AR S R RSN RN
7Tz (11 SDS . APS . TEMED K 25 it i) ) Bt e oy, LA
it CFRLIE 60 mA ) LUK 73 85, FE LA (L 75 V, 2 h) #%
JEE s 5% W R W5k F 37 CF £ P 1 h, il A TrkB.
ERK1/2 ,p-ERK1/2  f-actin —$i (Fi & LL 5] 344 1:400) ,
T4 Cib &, FH TBST MR U6 31K, 4K 5 min; AILAAH
I (B2 1:1 000) , 737 C R 1 h, [
TBST VAW G 3 YK, 5% 5 min; DL ECL B €45 , B Tk
IR R 58 EBEAR . R Image Lab 4.0.1 B4
ORI A R EE, LHMER S NS EA
(p-actin) 255 K FEAA A HUAE s H AR 88 IR XS 3Rk
i, Pl p-ERK1/2 5 ERK1/2 i L E (85 “p-ERK/ERK ™)
FRERK1/2 BRRAL/K o A LS R 1 iR
A A . SR A 31K,
2.7 GFItERHE

K FH SPSS 22.0 AR #EA T b . BdEY
PLx + s 3R, Z2 400 HL R FH B R 2R 5 22 34, 2 IR PR
W R I LSD K. P<<0.05 3RS A Gt L.
3 H#R
3.1 FFERXT ABLFSHI PCL2 RS K 40 iE 4
pp=A|

(IR Tl A B AR IR U S - I AR ST
— PRI i, 35043 2 M K EL 34 2%, A0 SR LA e P8l EL A ST
PRI (BT 1A 5 1S TR0 2 200 Bf 5% f 70 Jot , 240 o B 2 s, OO
REPEZE | MBS IR MR oA A 2 0k (&1 1B) 5 I+ F g
AV 2 24 L 2 i A A A B8, SR Al B R AL 22 2
I T80 ) P B, 240 R A 0 (T 1C) 5 I 1R e ) e 2
£ 1f0 5 il AF GRS TR 2 8 22 AR K A4 i 28 4 FLOG R AR B i
(F1D).

MTT S230 25 R SR, 525 FUAL LR, A0 20 A4 i 1Y)
OD {H FIA7 16 2K 34 i AR (P<<0.05) . SERIL b,
FFFRRIK 7 2H 40 1Y OD (E AT SR 4 i T
Hors Rl B2 s (P<<0.01) MR 1.
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Bl FFFEEXT AT S0 PCL2 4R SR M) B
& (x200)
Fig 1 Micrographs of the effects of SA on cell mor-
phology of PC12 cells induced by AB,..(x200)

R1 FFEIAPLIFSHPCI2 HFE RN (X +
s,n=8)
Tab 1 Effects of SA on the activity of PC12 cells in-
duced by AB..(x+s,n=8)

Ebl ODfE MLfFiE%, %
SH4 L11£0.10 100.00£8.74

| 099+0.08° 89.2847.25°
JFRRAGH R4 1.07£0.12 96.85+1038
bima 1.12£0.04% 101,854,017

VE 578 4L AR, P<0.05; SRR R #P<0.01
Note: vs. blank group, *P<<0.05; vs. model group,“P<<0.01

32 FFFEERT AR5 S PC12 40 # BDNF mRNA
FKIEHIF N

575 (4 b, BRI 2 ifs H BDNF mRNA 9 AHXS
Pk B EFAL(P<0.01), SEIAILL AL, ST FIRAK .
15 79 2H 44 g v BDNF mRNA (9 R0 X 28 34 5 3945 B 7+
e, o R A B T (P<<0.01) LR 2.
3.3 FFERX ARSI PC12 ZHAE # BDNF EHK
FHIF

523 A A B 2H 240 i v BDNF 25 K i 2%
FRAIR(P<<0.01). SHEEAILH L, IF FRRAK | o 77 e 4L 4
Jiti o BDNF 25 [I/KF- 3043 B iy, 3L s ) e 2 e 2+
F(P<0.05), e 2,
34 FFFE AB.E SR PCI2 488 & TrkB . ERK
1/2.p-ERK1/2 E B FRiZ KM

575 (4l oA, B2 41 i TrkB . p-ERK1/2 25 [
f) AH X 2 35 i+ Fll p-ERK/ERK [ AH 1 B 2 B IR (P<
0.05) , T ERK1/2 £ [ A A% 3% 35 5 Jo W] @ A8 4k (P>
0.05) . SHRIAILL LA, IF R = 77 5 2 40 M v TrkB
p-ERK1/2 5 [ (A X 2 5 2 Al p-ERK/ERK FL{E YY) i 3

- 1184 - China Phammacy 2021 Vol. 32 No. 10

THim (P<<0.05) , 11 ERK1/2 5 [ A AR X 335 it JC B A2
e (P>0.05) ; ILAb, I+ T FRAKG 4L A 9 L iR 45 hR Y
JCHH B AR (P>0.05) , FEILIE 2 3.
F®2 FFEXT AP FH PC12 405 BDNF mRNA
RIEREBKFHZM(xts)
Tab 2 Effects of SA on mRNA expression and protein
level of BDNF in PC12 cells induced by A 1.

(x+s)
413 BDNF mRNA(n=3) BDNFEF(n=4) ng/L
GIEE:] 1 61154385
it 0.60£0.05" 41364638
JHFRAGHEA] 067£0.02 43324495
R4 081+002° 5507494

55 A, " P<0.01; SR Hh 4%, *P<<0.05,%P<<0.01
Note: vs. blank group, **P<<0.01;vs. model group, "P<<0.05,"P<<
0.01

ERK1/2 X B 12 kDa
‘ 44 kDa

= T e

p-ERK1/ 12 kDa

Practin h- —— — | D
ZEAA [LsiiE] IFFRRAGHI AL FFFRR R A B4
2 FFFEETT AP SHIPCI2 HfEH TrkB ERK1/2,
p-ERK1/2 & B FRiE R ME Bk E
Fig 2 Electrophoretograms of the effects of SA on the

protein expression of TrkB, ERKI1/2 and
p-ERK1/2 in PC12 cells induced by AB....

R3 FTFFEEX AP FESHI PCI2 HMEH TrkB ERK1/2,
p-ERK12 EBHRIENFMM(xLs,n=3)
Tab 3 Effects of SA on protein expression of TrkB,
ERK1/2 and p-ERK1/2 in PC12 cells induced
by ABi.o(X+s,n=3)

ikl TikB ERKI1/2 p-ERK1/2 p-ERK/ERK
SH4 | 1 | 1
fi 0.85£0.05° 0.96+0.02 0.83£0.03" 0.86£0.04°
TR R4 0.87£0.39 0.93£0.08 1.16£0.15 1.17£0.10
SFRREARA 156+038° 1.00£0.07 1794041 1.70+0.05°

T 52 A AR, " P<<0.05; S RILH g, "P<<0.05

Note: vs. blank group, *P<<0.05; vs. model group,“P<<0.05
4 Vg

ABRETE A& AD B EL 1), Horb AR, P S BUR

ER R 0N N 2R (L 3 N I S| TR VA -
i, BTSRRI, ABLe AT LR 2005 Sl %, S EOR
B 28 2R Ml 1 B 2 2D e bR 5 R IR & B, AD R
ML AP K .35 TR AR, H AR L% 5 H
BRI R ARG, h 2 i TR T rh A b 2
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RYE BB IR P 20T  BGE5 2T1CAC I REN . AR
ZH TSI 9 R B, HE I i 2 W U IR R BRI T
B4 HR AT ARG 1 0 1R, L7 7 AR A R T A
543 143 CANVE AP A S22 M AL PR AT A IS8 A A A6
EAHT B.3,6" - IR AL R R ASE) Y
PRI TR RIS T AR W (O N AR 53 S0k
) PG b S SR e e A ST TR, T R
e BRI T0 s 2R A RE M B A 22—
ARSI i AP0 5T PCL2 4045405 , 52400085 T ] A
P B A8 5, 200 M3 By , O A IR L ML Ay
WL IR, A LA 38 0 25 BRI 5 {HL48 100 pmol/L A 57
TR TWiJe , PC12 20 451473 W b A5 2], 2 fik BH d
FAEAILL, 20 % 4 FL I B G, A A7 06 e g 25 T
o FICULA, AR TR AN R AE & R AN TS 1, 52
i) HIE H B AS 5 T OF T R RE B B 90 ) A B 755 1 41 i
W5, s 2 AN B 2SS A i s v , 3 s I TR
HA LA PCL2 4 55T AP L0155 PCL2 4451 45 11
TEH

BDNF f77E TR 2 )2 I A0, B2 S 5500
SRR 1 AR M, T R R O Ak T MM B R % i
b ReR MLtk B BE AT, 4ot
M oAb 5 R EAE R IR AT el i e
JCRERFT, I AE A SE & 3K, BDNF/TrkB {55538 [ 11
IRERERT ] S8 AD () & A=, TR & B0 AD 55K B
P BDNF 7K°F- T [ ; BDNF 78 0] LU 5 ABTE A o i1t
kb AB S EUA K R a1 A R B,
AP ATHIH PC12 4 g o BDNF £ [ 7K°F- S H: mRNA [
FHXF 3B IF R AT i AR e 5 B0 PCL2 41 il
BDNF ZE 17K & H: mRNA A X3 1k B 1 FAIG, 2T
F-12 AT 38 20 35 5 BDNF 7K PR BRAIR AR IO AR I EE 1 DA
TR AR 7

H HTAF5E A , BDNF & 8 047 1 28 40 i it/ F AL
il AT R AR L o 2 A i 3R T R S M Trk B AZ AR AHZS A
A ML A 7 5, O BhRE S A= 2 S g, X i 42
JCHIAENE oAk KRG B T 53 Y mT 98 P A 31 DG A R
WF5E 45 t , BDNF/TrkB {55 5 [ (19 5 5 7] 5 | A oA 1 s
1%, 2228 WR 5 AT 1 0S 05 530 3% el AD B K B
ITAJI N BE T B s e oh , TrkB {5 5108 %34 BE A 4 ] o i)
P28 0N R A 2 A R ek, 2B AE IO
B, 1) K B S AR AB w27 ADBEALS i Hy
APBre i BRI, TrkB 25 11 3635 B FAIC, g S it
U T AR LB, AB e 1] B PCL2 41 i
TrkB & 125 FEA, HE0 o] BE 2 i T2 e ' BDNF 25 11
FIR TR, 5RILES Gk 32 14K TrkB 8 1 3R 3552 23
AP AL BEHON 5 1 T RN 5 T 287 F-IR Tt
J , TrkB 25 [ 335 W] i 7t , B0 W] Bl 5 BDNF 25 7K F

HEZED 2021455 32 5 10 1

T AR S PR 255 52K TekB 2R [ 9 3R A1 AR
PETH @, R WIGF TR AT U A b8 TekB & 1 #9351
FEHT AR U5 T RO

BDNF 5 TrkB 45 A g — 250 AL 20 i A 22 224 500

A EE 3 (MAPK ) /ERK1/2 2 PI3K/Akt 55 F i {5 =il

6, VR Ao 22 36k S 8 URIRR ™. b ERK 22 ]

FANCALIE W5 5 il e B (5500 7, ERAEM

2800 JR BT Ak B0E ERK AR Sl BRI , 48 =R

WK S N — 20 RSK, [l A PR B IR T RO T A48 4 2

FIRRRR AL , 0 1 22 40 i 4 58 5 AL A R A5 i ™ 2R

HEAE I, AT IESE , BRI G B il s, bl

UM 2 TR M T RE B N, SR

ERK {5 518 AT 55 ph 2 DR A 560, ABIEFE4h 2R

R, AR ff p-ERK1/2 25 [ 19 A % 2% 35 & J p-ERK/

ERK LY fEL 3% K2 5 A 5 i T o o) 07 7 1R T U

p-ERK1/2 & [ (A X 255 2 Fil p-ERK/ERK HU{E Y i 2%
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