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Effect of Jiedu Huayu Fang on the Expression of ERK1/2 Signaling Pathway in PC12 Cells
Injuried by Thrombin and HyPoxia
DENG Yihui, CHENG Shaowu, Y1 Yagiao, QIN Hongyu, LI Yin, LI Dingxiang*
(Hunan Provincial Key Laboratory of Prevention and Treatment of Cardio—cerebral Diseases by Integrated Traditional Chinese
and Western Medicine, the Key Laboratory of Cell Biology and Molecular Technology, Hunan University of Chinese
Medicine, Changsha, Hunan 410208, China)

(Abstract] Objective To investicate the molecular mechanism of cerebral vascular occlusion and the mechanism of
brain cell damage induced by acute ischemic stroke (AIS) and the protective effect of Jiedu Huayu Fang. Methods (1) PC12
cells were used to establish acute ischemic stroke in vitro. (2) The cells were divided into blank group, model group, Jiedu
Huayu Fang serum group and PD98059 group (MEK inhibitor group). The mRNA expression of MEK1, PAR-1 and ERK1/2
was detected by Real-time PCR, and the protein expression of P-=ERK1/2 and ERK1/2 was detected by immunofluorescence
assay. Results PCR results indicated that the expression of MEKI, PAR-1 and ERKI1/2 mRNA in the model group was
significantly higher than that in the blank control group (P<0.01). The MEKI1, PAR-1 and ERKI1/2 mRNA expression in Jiedu
Huayu Fang group and PD98059 group was much lower than that of model group (P<0.01). Immunofluorescence results show
that: the ERK1/2, p—ERKI1/2 protein expression of JieDuHuaYuFang group and PD98059 group was much lower than that
of model group (P<0.01). Conclusion Jiedu Huayu Fang, as the molecular targets of thrombin, can significantly reduce the
expression of ERK1/2 signaling pathway in acute ischemic stroke.

(Keywords) Jiedu Huayu Fang; acute ischemic stroke; thrombin; ERK1/2 signaling pathway; Huanglian Jiedu Decoction
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SPE B M XU (acute ischemic stroke, AIS)
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FIBL T A 32 2222 A Re s AE e 24 R R B M
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#H . —F LA (NO) A S0 A T, A
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1.1 ey 5l

i BRI T (25 A A B S A A
AW N | R= I R 1B A - ey 2781 N ]
AR R (T 18 e A8 v s 2 0F 9 B B i B e ) 5 ik
HFEHW (Sango A7) DMEM HIGH GLUCOSE(1X)
By 973k (2 [ HyClone {7124 ALt NAC1362) Jif
A M7 (38 B HyClone 3£ 7/ 7,4t 5 NWK0489) |
BEIMLAE (1000 U20 mg) (1 Solarbio 15 2% F it
%5 106A069) . PD98059 (Cayman 7= fir , I ¥ i S 24
VIR A RN A, 9T ,167869-21-8) ; — T,
KX B WA E YUCEYUR) Rt 5T
CW0160,
1.2 4 & sh

PC12 4 R U8 F K BR A B 1 i g 5% 41 it 7 40
L, oAl KA W KU R AR R AT BR A
A, %5 2015032007 ) ;SD K 18 H WEMEAF K
JF A 180~200 g (W [ 151 e 107 36 7 ek SE IR sh
AR AL ERAES 2015032007)
1.3 FEZU

ABI-7300 Real-time K4 (3£ & ABI 24 +]),
W SR & (57 B 56 Fermentas A A, 1% %
#K1622) ,XDS-1B I & B8 (H ARRAREBr) ,
W E AR R (R EANG), 3131 =R HE IR
(Thermo) ,SP-756 BV AN NG T (L GEig A
A B H]), ELX800 F AR (FEFE P [RA ),

2 Ak

2.1 BRIMBGFSIFBAAIS S PC12 iR A ST

PC12 401 L5 10%)i6 4 1L 100 p/mL 7 %
% 100 o/L $E% % (1) DMEM /= B8 52 3L F 37 C,
5%CO, KA AR N 3G FRAA TSR 2 d il —
W, TRAN M K A R A AR R . AL LA 1x10°
cells/mL #7096 fL¥EFitl, &AL 0.18 mL, 53¢
24 h R 40 MG BE JS AN AR B 50 pe/L Y Bl 42

AR B F (NGF) S 404k 72 h J5™, 4 it 248 o0 F
P 252 5 SR FH i 48 0 S v M B AL il (NSE) B8 6
Y fbfor ik, SRR A, i 8
AEAL, A 0.50.100.150.200 w/ml. % I fi}
10 pL #1100 wL JCIMVE 3 FR G 72, B T =A%
FEHE 1 (5%C0,.1%0,,94%N, ) B 0L 6k 48 15 % 30 12
2 1.6.12.24 h Bf ] SR EE R F Ja et . 1
e i R ) iy 30 ) 38 1o w4 S 56 W A
2.2 fREARIETT B 2 K Y A

AT AR R BT R AR AR, A 2 T 254 5 4%
KW 1 h, E W 45 min 1338, W45 0B = T
B2 ¢ MG, B HERALHAERT, T4 <C
UK AR AE AT o SD K ER 9 L IR e 5 AL Jr 7K A
W (25 36.6 gk HEH , HDALA G IR H & 19 5
), R VIR, ELET d, TRKRAZE 2 h TH %
P47 B F s kB, B S Sz BPRL 3 000 v/min #
O 15 min, W EEW , AN MKIRE S 022 um i
UEPRFA G ,—80 CIUKFTRAT#H .
2.3 fREFEEARHETT S 2 LR PC12 4 38 5 i) 2= %)
0 e i K AR B ] ) 6 o

R MTT 3005, 4028 O IREL O & 1l
Wy, BRI S MR (ZIRE S HIN 1% .
5% 10% .15%) ., PC12 HHu3557 T 96 fLAk , R i B
AR DL IS DMEM B 92 15 9% 24 h, {40
AT Go 1, %I AW E N 0.1% 5% 10% .
15% M & 2510%% . YEF 24 h 5,0 10 wl 5 mg/mL
B MTT TR AR R 3R 4 h 5, W& B
150 plL A9 DMSO, #3% 10 min 5 T 490 nm ¥ K
Ab A I 5% % B2 A (OD), 58 45 & 24 il 3 A il PC12
21 i 358 5 VR T (1Cs0) o

SR MTT 34005, 43 Sk TG i 2% %6F HE 20 0125 245 1
T (A 24 0 A 2R 5 by 4% 24 L 21 344 B
T2 RO 1Cs,) , T 37 C.5%CO, 41537 . 43 5
T0.12.24 48 h J5 B I 10 pL #E 5 mg/mL
B MTT T 48 T iE W s 55 4h J5, W Bwsm
150 wL & DMSO, =3 10 min J5 F 490 nm K
bG5B B (OD) , L OD {5 Bt PC12 41 g i
HEBE I
24 Sy g2 AR BRI

V41 BT 975 1% SR L IR REHL A S aS FA
(IEF Ao ) FERIZH (B MLEE 150 w/mL  7E B4R 5%
HRER 12 h), @E T MK H (&2
I+ B AU 20 M TR I 3K 40 ) AT PD98059 4 (MEK 15
5 I A ) R+ TR AT i R RR HR ) s Al
A ZH 41 i, n A PBS V- i i Uk Chn A= AR
GE B R o E)2 UG, TN 4% Z2 3 T e
15 min, #47 PCR MO ILR BRI, & 25 MK 4
TN 10% 4 BE ff 35 A0 0 05 9 15 32 0T — U8 3%
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FEh SR 24 h SRR IUAR SCHE bR . PD98059 4 Jin A
10 pL ¥ 20 um BYBHIKA, 55 5% 2 h 54600 AH
KAgbr, FATER 3 WSRO H1E

2.4.1 PN w9 PCR A PAR-1 & ERK1/2
) mRNA (J3%35  51%) i Invitrogen Biotechnology
CO., LTD P EA R G M (W 1), %A B
A ddH0, il 8% 7.5 pwmd/L %, RNA R . 422 18
IR S U I A5 HE BN I RNA 28 284356 56 5 -
RNA 2l Jf 217 RNA % &, PCR %&14.95 CHidE
£ 10 min,95 CAE1E 15 5,60 CETE 45 5,60 C

3.2 BN (PAR-1) MEKI ERK1/2 ) m-
RNA Fik%E & S2HF PCR Al

gk B on PC12 4 i % i B )R (PAR-1).
MEK1 . ERK1/2 mRNA ik 7RI 5 25 (4] A Eb
5 2 TR (P<0.01) , i 25 A58 7 3 24 1l 3% 20 1Y) € 1
i )7 (PAR-1) MEK1 .ERK1/2 f mRNA ‘5 %14
AH 2 ik B A (P<0.01) , 5 PD98059 Xif fE 4H (MEK
MHIFI A R ER LG Em L, W2,

% 2 %4 PAR-1.MEKI1.ERK1/2 i

SEff 1 min,40 AMEFR . PCR 743 57B7 . L PCR ) mRNA R (R ) (e n=9)
SRR TP L 9k, SESMT TSR A BB R A pam MEK! BRI EItK2
25 H 20 0.00384+0.00036  0.0114£0.071  0.0088+0.00033  0.0259+0.167

i B8 (ABL Prism 7300 SDS Software) ,
BhAREE 3 W, BCEHME,

BIRIZH 0.0536+0.006344  0.0621£0.015%* 0.0608+0.0055%* 0.1750.0763%*
XTHRZH 0.0127£0.00067**  0.025£0.039** 0.0352+0.00076** 0.0545+0.069**

%1 W EBIF0Y R K E M3 0.0146+0.0037+%  0.0187+0.029%* 0.0297+0.0171** 0.0677+0.009%

ElL7) ST (5-37) P b B (bp)

PAR-1 ~ TCAGGAATCCCAGTGAAG 202
TACACGGAGGGTATGAAG

ERKI1 TCTGCCCTACTCATCCTG 171
GCCTCCACATCCAATCAC

ERK2 CTTCCAACCTCCTGCTGAAC 117

GCGTGGCTACATACTCTGTC

FAH 59.994 44.335 84.345 54.826
PlA 0.000 0.000 0.000 0.000

242 PEDOGER ERK1/2 P-ERK1/2 & H #)
235 PCI12 UM LA 1x10YmL 380 T 24 FLAR | 76l

PEANMINE B, WO 37 B35 N 4% £ 3 W [ 2
15 min, Il 0.5% M Fr 38 A/E A 10 min, B LLA- LG 2
FE A E A 1 h, I—3 (1:500)4 CHE LR,
PBS ¥ Yk N FITC FH0 5280 — Pt (1:100) = i 97
B 30 min, TEHYEE HME R FHEOCILREBMBET
pUE-SIE)i
2.5 St hk

BHREIH SPSS 17.0 #4750t , 1T BORHH “xts”
Fow . Z2 AL B L e PR 2 Ty 25 43 A 201 18] 79 R
P 7 22558 ) LSD K 56, 77 22 A 5% # JH Dunnet
T3 K5 .

3ER
3.0 FREEACRTT S 25 Xt PC12 20 i 1 7 14
A1 JEE R FH ]

B %5 i #5407 & 25 W W 3G, A4
1Cso YI7E 10%~15% 1% 705 Bl P, 45 20 [7] OC 22 5% (P>
0.05) , Wl m] #f 5 25 LR AE MM 10% ., 7E 12 h
AF I A5, 1099 B 5 24 1 2% 55 % B8 41 A4 e JE 45 112
& Y (P>0.05),24 h 5 48 h i AT PC12 (4
£, SR A L B g L (P<0.05), R, 7%
24 1L 3% VR S R) R 24 b,

V545 AL, A AP<O.0T; S HURYL B, #+P<0.01

3.3 %4 ERK1/2 P-ERK1/2 & 11 #£ik

S5 2 A4 i BSR4 P-ERK 12 5 ERKI12
3 TR (P<0.01) 5 5 R 5 PD98059 4L Al fig
FAE T & 251 P-ERK1/2 5 ERK1/2 k8] B
TR (P<0.01), & 25 1L 3% 41 5 PD98059 4| (MEK
HlR 2 ) F 8 25 R I Ge 15 28 L(P>0.05) , 45 3 W3k
3.8 1-2,

* 3 BEWHIEXESER ERK1/2,P-ERK1/2

EANRE (IREHE) (x+s ,n=5)
4151 ERK1/2 P-ERK1/2
25 4l 6.95+1.28 6.96+1.29
R 21 20.70+1.374% 14.83+0.584%
Xif R 21 9.87+1.19%% 10.3120.57%*
1M 41 11.40£0.90% 10.1020.57+*
FAH 42.103 30.936
Pl 0.000 0.000

H A A, A APO.0L; SEERLAL LR *+#P<0.01

BEEA

Bt PD280359 AFBELR.

T SO TR FITC B2 (50 e (0, 20 M R ] Hochest 4 (4
R R W S S U R (BN PN e A SN 4
1 ERK1/2 & B R ik % L B (x600)
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PDO8059 F{HBLH

BERRS AR,
TE YR FITC Je 50 5 6, 40 M 2% R KT Hochest 2 €4
FIGE 192 i B O 7R 3 1 Rk I

2 P-ERKI1/2 & B RiE R FE (x600)

4 i

AP S I T R R A i A o AR e 1
RH ZE FI I =2 A= 04 06 240 6453 405 4 %, T 25 I, 6 A 3
Ak T OCHAE I . AR BEILAEAE AIS K
AREHRVERZ 2] T S AR SR FE A, BE A A
AN I 8 58 31 0 A4 T o5 1 G B /K Ak g, i L 3 5k
546 11§ 3% fk Z & (protease —activated receptor,
PAR) 45 45 & 0T 1 28 20 it ) 5 AR TR0k DL e
I O #0 SR E ST ALS HAT EEANET, PAR /%
(1% B8 111 it 52 7 7 i 458 £ v B AR AU A T 358 1L 7 A
v B I 3 S i i A7 7 R VR EE I T G 400 i
BN T T i 4 2 8 DA b AR R e
SR SO S JERK1/2 {5 544 Sl i e — 4T
DAL Z B R R )2 B0 WA 2253 24506 AL 3R (1 B
W%, MAPK EA 155 ERK Bl 1k 19 /E ], ERK1/2
8 2 A T A0 ol 2 200 b A 0 (FL R 52 1) i e b i
AN AP T, PD98059 A ERK U7 i i MEK 1
Fr S PEBELWT ), BEAZ BHLWT ERK1/2 {5518 I 19 1% 5,
AL T B E LA S 0 ERK1/2 385006 78 A, BH W 5 1
it 175 5 1) M Y A7 5 A AR A0 FH S il 6 Ak B AL BE T 1L
ERK1/2, 1 Fl PD98059 I ) 5¢ 4= BH Wi FH % 1t /i 75 b
P A 4 M O 7 FL

HEE AR, SR XU SR TR A B 1 S
b BN R ARE EEAAE R s AR 2
Sl &, 5 AR RS B BEL K 0, A AL, R BRI R £
IRk e R RO, T Ak R g A SR A S R
i, SRR BN, 245 SURUBEHE A TE | bk
BLAE S5 100 B B AR 1B AR B AN %
SRR o DI PR A e a5, it v JXURT 43k A
BB, 55— B & AR A6 Ik P BELHT , 1% B B R A
K e Bk o R R R . T AR ER B #T
TR I A 22 R S0 R L R 2 R
MIE AR —E RS, AEEENERT 25
P S ISP 8] 20 9 < ot 396 L g S8R Bk P BEL . 565 — A B Bt
Sz M AR G Ik AT BELJS |, 3K 4 B B R 5 e, 9 15 A8 e

M K AT BEL A 2 % 328 1 2 A PN A B 2 5
B Ik AT B 22 53 2 T8, 48 B B 47 i B 2k 7
232 T, WA LA AIS B LA LA 8 1l
BELVHS EEL 45 I PRIA YT > DAL A 25 7k

ARSI S R RN, BN S I B PC12 40
) MEK1.PAR1 #l ERK1/2 ) mRNA &3k B 55,
7 R FH it 25 AR 7 7 24 1 3% T 190 6 S B A1 4
MEK1 .PAR1 F ERK1/2 fy mRNA ik, & 2413
ZHF1 PD98059 BH W 41 T W A% B AH 24, R WA ik
7 e T B ERK {55 38 % 19 1% 5 O A 2% R I 8E 1
fitg i 1) 22 3K e OGS SR I BE 1M 5 O ST
PIfE P-ERK1/2 Fil ERK1/2 {8 (% 15 E, JinE
YA A5G o BB O 5 24 1l 2% R PD98059 4 mf
/> P-ERK1/2 F ERK1/2 02 263k, Ml #p 2
AT

AT LIHER ERKI2 {5 S H S5 T &g
M R, R S R — S
G % T 6% I 6 DS AR 1T BB VR FH AT ROHE
It BHL R {5 53 3% ] LAAT SR R AR Al M 3405 . &5 b
i FE AL X PC12 AR 5 oA R e AT
SRl R b 2P e i P e XU TR T B AL S IR AR AR

SE 3k
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