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WE: BH§ OISR (CIG) Xt 2RI 5T /N R p 2 A B RS AT gB LM . 773 K 18 HUICR /M
SRR FH B AL AR T 3605 40 i B2 ARAN A SS90 20, B 6 1 S35 R v sl ook 232 /I BRUAEEA 7 455, 52 96 4 /N BRUNE s v
150 mg/kg CIG, #2245 25 7 d, %t H = Z/INR A P2 45093 0840, FE LS /IS SRR i A58 40 (AR AL, 456 FH TUNEL A6 52 /N BRUbp 2678 1)
P2, (f FH SC I 2 e 8 PCROFIER 14 5 B9 320 328 100 g £ 28 rh gl Ak I 155 49 4 172 (p-ERK 1/2) 8 11 JAME 59815 3
fit 1/2(ERK1/2) B ARtk L9 -2(Bel-2) \Bel-2 AH0E X (Bax) 25 FH S mRNA By FRIAENL . SR 5XT AL BRI /MR 4
DIREHAIE A AT SEAR T AT T3 Bax mRNA S8 (M p-ERK1/2 8 13235 THE, Bel-2 mRNA S H 8 35 R IR (P
<0.05) , Hih #i 2 Je | 12 (79.678+7.203) % . Bax mRNA (3.84+0.29) k& Hi4K 14 35 (1.01+0.07) .p-ERK 1/2 8 4 #34(0.90+0.08 )
T T IR 19 (1.983+1.071)% . (1.04+0.09) . (0.2120.07) . (0.41+0.08) , Bel-2 mRNA (1.00+0.07) & H:4E H ¢35 (0.50+0.07) Ik T
X R4 (3.8620.32) . (1.29+0.08) . SHIIUZIAH L, SCHR A/ BN 28 T AR BB T 43 I FEAR AR A 250 1% . Bax mRNA K&
FCZR A, Bel-2 mRNA K HCR [ 05 p-ERK 1/2 2K [ A THE (P<0.05) , FiH M 2860 7% (49.171£10.914) % . Bax mRNA
(2.0420.23) K Hi 4 1135 (0.5120.08 K T HI 41, Bel-2 mRNA (2.58+0.24) K H R 11435 (0.93+0.34) . p-ERK1/2 75 [1 % ik
(1.52+0.09) = THRILL, 4518 CIG W RE 38T ERK {5518 i & 0] S VR IR A A8 /N SR #2830 P -

K WHESE;  ILUZRPTIMNAEEDE T, ERK{ES-#EE;  #hg; W1 /DRI ICR

Neuroprotective effects of cornel iridoid glycoside on acute cerebral infarction in mice
through extracellular regulated protein signaling pathway
GE Hai,HE Genxia,ZHU Yingchun,LI Jun
Author Affiliation:Department of Neurology, Second People's Hospital of Anhui Province, Hefei, Anhui 230041, China

Abstract: Objective To study the neuroprotective effect of cornel iridoid glycoside (CIG) on acute cerebral infarction in mice and

explore its possible mechanism.Methods Eighteen ICR mice were divided into control group, model group and experiment group by
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random number table method, with 6 mice in each group. Experimental models were established according to the middle cerebral artery
embolization method, mice in the experimental group were intraperitoneally injected with 150 mg/kg CIG for 7 days. The neurological
injury scores of three groups of mice were compared and the cerebral infarction volume of mice was observed. Apoptotic rate of mice
neurons was detected by terminal deoxynucleotidyl transferase mediated dUTP nick end labeling (TUNEL). The expression of phosphor-
ylation extracellular regulated protein 1/2(p-ERK1/2) protein, ERK1/2, B cell lymphoma/leukemia-2 (Bcl-2), Bel-2 associated X pro-
tein (Bax) protein and mRNA in brain tissue were detected by quantitative Real-time PCR and Western blotting. Results ~ Compared
with the control group, the neurological deficit score, cerebral infarction volume, neuronal apoptosis rate, Bax mRNA and protein and p-
ERK1/2 protein expression in the model group were increased, while Bel-2 mRNA and protein expression were decreased (P<0.05).
The neuronal apoptosis rate (79.678+7.203)%, Bax mRNA (3.84+0.29) and protein expression (1.01+0.07), p-ERK1/2 protein (0.90+
0.08) were higher than those of the control group (1.983+1.071)%, (1.04+0.09), (0.21+0.07), (0.41+0.08), and the expression of Bel-2
mRNA (1.00+£0.07) and protein (0.50+0.07) were lower than that of the control group (3.86+0.32), (1.29+0.08). Compared with the mod-
el group, the neurological deficit score, cerebral infarction volume, neuronal apoptosis rate, Bax mRNA and protein in the experimental
group were decreased, while Bel-2 mRNA and protein expression, p-ERK1/2 protein expression were increased (P<0.05). The neuronal
apoptosis rate (49.171£10.914)% , Bax mRNA (2.04+0.23) and protein expression (0.51+0.08) were lower than those of the model
group, and the expression of Bel-2 mRNA (2.58+0.24) and protein (0.93+0.34), p-ERK1/2 protein (1.52+0.09) were higher than those

of the model group.Conclusion CIG may play a neuroprotective role in mice with acute cerebral infarction through ERK signaling

pathway.
Key words:

ZPE IR HE SRR A BRIt i A e i 2E 2 4
BER A A, B0 Sl i P R AR R, Y A v
P TTIPE T . BEAME 5 835 P4 (extracellular
signal-regulated kinase, ERK) , f$§ ERK1 fll ERK2,
GiHR M ERK1/2,J& MAPKs H ik F B MRz —, 25
21 it Gt RS R G R R A A 55 5, S R
ek k", AW K, ERK1/2 B AL 78 I 18 56
Jo R AR VR o L5 B B0 ik b (Cor-
nus iridoid glycoside , CIG ) J& LI 4 B BHE ) 1L 2 B3 1
ARSI Z—  BAYR PUAMSEER, nT gtk
IR R B4 I A A R e 8 O A ek A i e i, K R
AR BELIR TR AR E , M ph 2 TR . AFR R,
L1 45 ¥ AT BE 38 o 0% ERK & 72, VE I BLHI 7] g
ERK1/2 B2 A KP4 5 , v LA 58 8 115 L,
SR 55 4 5 2 fipk T SR R G A A S TR R 1
Jo R PR A 4R P A R AR S R e S AR R R R K
B2 2R RE T 5 L2 B 22 W ok 3 8 A i R KRR
2 S0 RE T30 0% ERKGRAR S S A oY
S B, L2 0 BRI Bk i T A% - B (NF-
kB) {5 553 B ERK 1/2 {555 3 B, DA IR AL
TR R MK, W0 /N BRUBE 5 28 UK T 0 4 4
JE7 SRR CIG X e if P /DN BR Bl 28 50 40 i 1) 5%
W)} ERK1/2 5 %38 B i R s il i b I, A
W58 F 2019 4 3—6 H XUk it 47 7RI 058, 345
FE AR L
1 #MRE5F*®
1.1 &

111 S=3ad 2R A 18 HIE I b ICR /)N
BRUFR IV PG S IR B S50 B A R R R AL, A i

Brain infarction; Cornus officinalis; ERK signaling pathway; Neuron; Apoptosis; Mice, inbred ICR

5~6 J& , IR R OF 14 25 ¢, A IE S SCXK (I7)
20130024 ; CIG g [ v [ b 5t [R5 (42 A 43 BR 5%
AR5 F) 5 EAL = 2R U (TTC) I H A [ [ 2 48 A
AR F A T s TUNEL #6032 70 6 1 o 1
A ) TREA PR W ERK1/2, B 40 i ik B 08 -2
(Bel-2), Bel-2 A2 X (Bax ) 25 [, H e -3- Wi iR i &
fitt (GAPDH) ¥ 3 )37 51 ph A= TAE 9 T8 (i) ey
A PR BT IFA B SR 2 E it PCRIAH L eD-
NA Reverse Transcription kit,RNAiso plus (D9108A)
Trizol ¥ M H K % 55 42 ¥ Takara 2\ &) ; Bestar ™ Real
time PCR Master Mix 4 [ 7 & DBI /A 5] ; Pt #5 iz 1k
JL AM 5 8 55 PO 172 (p-ERK1/2) \Bel-2  Bax {4
¥ [ Santa Cruz A7), ERK1/2 . GAPDH #i & ly [
VR AR ) TR A BRA F] 5 RIPA 2% 00 B i
H R AE YRR IR A F]

112 Z3AE RM2235 4 4] F HLIA H Leica
3] 5 ABI7500fast 265 i PCR A4 F Applied Bio-
systems 2 7] s PCR 4 8431 A 3¢ [# Life technologies
O E] MG TG [ RS B R AR A PR
3]s HUUKAS L A ) Bio-rad 23 Wl 5 AR A
Thermo 23 1) ; A6 ZOGUR R G H GE A | ; ek
W 1N AR R A E) (Zete Sk B A% 0.18 mm) 5 CH-2
CX31 9 BRI EAH 22 WA A H A Olympus A ) o

1.2 Ak

1.2 AR R & B 5 S HESCHRS R A
Hh gl ki € (MCAO) #3708 RS il A AE A A
it FH S SUBE R/ IN BRU , 22 58 340 sl ik 390 3 ik
N BNk , S Bl GE O i s $L , 305 ) KGR O S
540, TR sh kO v dli AZeke , 2R S mm, AR
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Pt BEMLEC 7 R V5 4 18 I IS P v ICR /N4y
X R BRI ASEIR A, A5 6 H o X BRZL/INER
NGl A AR A /N BRUKE IS 1 5 0.9% A AL B
VO, SEG 2 /N BRI I T3 5 150 mg/kgCIG , SE L4525 7
d, BERG 21K, T d I PO /N BREA T4 2481 493 0F
97 o ABFRATE— Y I 50 A )

122 D RAVZF s BiiF s S (IR 2 B
B 7R ) AT /N B P 2 D) RE SR 4, P45
53 25 R AR R T , S PR AR A R S 6 21 s B P43 <5
A3 /N B, TF 3 e A 3R /0N B 28 1) g i 5 R
JUEE

1.2.3 TTC # & Em 2 R AR etk i 45247
d J X /N BT R I Ab AE , W7 Sk BB g 20 20 2 4w
WELBE /N I RTARRASE i T 5, 6 T T 17 bR [ S T 37 52
TR A, VIR S H, BHHA2 mm B, BT 2% K
TTC W kG YL 5, 10% HIEE [ 5 12 h, JH BSR4
A AR SEAR R G 43 L, e 2 6828 T ik 24
41, [N s sE 4

1.2.4 TUNEL # | W] 5% 5 42 52 s R 4 do M) i B K
AETRA T LRGSR RS KAk S
Fs 4% BN Ul ] B TR . S WA T
NREZ I 10 57 A5 A LT 200 R A o G o 4 €2 R i
AL, B IE SR S AR TR T R,
T2 LA B T Ry A € D SR R T A L 0 A e
SRR R A, TR TR =100%x 05 T4
W05/ (A T 4 M 5+ 1 A A0

1.2.5 S 8F 3% K€ F PCRAN &M AR 58 ) R
2122 ERK1/2.Bcl-2.Bax mRNA #5485 & 12 % 4%
/N ERBE B X 20 215 £ 5 0 e $ R RN I 7
RNA ¥ B K HoWk B2 94 19 O 1 mg/L, 28 37 °C, 30
min, 85 °C,30 s &% 5% A H #h DNA(¢cDNA) . ¢DNA
FH 68 4l K 7 B¢ J5 247 7 #i PCR, PCR 973 5% 1 -
95 °C,30 5,95 °C,5 5,60 °C,31 s,40 MEH, 95 °C,
155,60 C,60 5,95 °C,15s. LI GAPDHAE 218,
FH 27495315 mRNA B A X ik & . PCR 5T
IR,

1.2.6 & & JR ¥ i ok A ) 2P T AR SR ) R i 4 4R
p—ERK1/2 . ERK1/2,Bcl-2 ., Bax & & # 48 %+ & 1% &
W /N BRURE BE DX fii 41 20 400 i 24 i, AR AR 2 1 ik
R A FEBCRE T, W SR MR, 40 g SR
P HEAT 1 o o A 2 28 PN T e 5 e v Bk, L
SEREBEIE 1A B 2 R i A 2 A R, T
BLGATTINAS %R I B 1 h, ITA —4L,
4 CHFH 9, VRS I 31,37 CHEHE 1 h, YK
JE A ECL & GiGR |, Bt e R BIME 1R 4 &
FIARX N2 1 GAPDH AU A .

=1 PCREIYFH

FE[A IE [0 751 Bl 31

ERK1/2  5'-GACTCCTTACCTT- 5'-TTCCTTGACACG-
GAAGCATAC-3’ CAGAATTG-3'
Bax 5'-TGGTTGCCCTCTTC- 5'-CCAGTGTC-

TACTTTGC-3' CAGCCCATGATG-3'
Bel-2 5'-AGCGTCAACAGGGA- 5'-CTTCAGAGACAGC-
GATG-3' CAGGAG-3'
GAPDH  5'-ACAGCAACAGGGTG- 5'-TTTGAGGGTGCAGC-
GTGGAC-3' GAACTT-3'

1 - ERK1/2 4 1255 8 15 3846 1/2 , Bax M Bel-2 4156 X, Bel-2
M B 4H MR B -2, GAPDH - il s -3 1 Mo U it

1.3 SitZFEAE M SPSS 19.0 AT 42t 24 0
M, IEA S5 R R &+ s Ko, 2R ORI
BER B R 2 7 25 43 BT, 22 41 1R) B 9 9 L A i
LSD-2 K6 56 5 44t 28 Ty . il 5 F- - S i 41 A A4 FHR
FRARLSS . P<0.05 W ESASIEE L.

2 #R

21 CIGH2MRMER/NMNRHENBEMZE M %4
2, X IR IR S G AN B 2 T R B T
343 51 043 . (9.500+0.837) 43 . (9.667+0.516) 43
(H=12.793, P=0.002) , 5 7 20 F1 52 56 21 340 . 35 v
TXTHRA (P<0.05) , {H AR A 41 FN S 50 2 25 S T 48
T L (P>0.05) , Ul E R LYy 452 )5, X IE
2 R SL AN B 22 D e B T 53 43 1) R
043 .(3.667+0.516) 4> .(2.333+0.516) 43 (H=15.395,
P<0.001) , SEE02H P43 b IR T ALZH (P<0.05) , Ui
W CIG il WA 5k % fire i 4 S /N BRU P 1 22 D) e A0t )

2.2 CIG 3T 20 1% f 48 2 /)N BR P 48 Z2 1K #R B9 52 i
Y5257 dJ5, W IRAE B ZE | S 2H iR RE E /)N BRI
T HE AR FR 43 51 4 0., (40.572+10.580)% . (22.795+
6.680) % , 52 55 41 /)N B A A A4 B BH I /)N T A 78 4
(H=13.008, P=0.001) , i} ] CIG BE W 5 47 /)N i £ 4
/N BB A AE AR, LI 1

23 CIGHA2MRER/NMNRBIERMETATE
BIRLIE Xk B 4 /0N S 26 4 v i 22 0 20 i A B A
A IR B8, TUNEL A FH 4 40 i AR 2D, #2820t
B T3 R (1.983+1.071) % ; 165 15 2H /) BN 2 21
B 2 A 6 JE S ASHIN | K /INAS — B [ 45 4%
Y, M2 IC I T2 R (79.678+7.203) % ; SE 56 2H /)N
S 2 ZH v IR % | T 0 A 0 L ) 4 P Y A
I /D 2 CIA T 5N (49.171+10.914) % , A 5755
TXF A (P<0.05) , D THERIZH (P<0.05) , Ui B CIG
Al B /D B A A /N BB 2 2 e g o T
UL 2,

24 CIGXA2MREL/NRBALBATHXEF
Bel-2.Bax RixHIRM  S0A 5% & PCR 5256 &
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B A 5 BN A A5 SR R, =4/ R 41 21 Bel-
2 .Bax mRNA MR RIAERA I FE L P
<0.001) , L5 2H /N BRI 21 21 Bel-2 mRNA M H 2R
F1 142835 B S 500 HEZH R 0 (P<0.05) |, Fe i Al 4] I
8 (P<0.05) ; Bax mRNA & H & (A% 3% 35 B I 4 %)
M 1 (P<0.05) , BB 21 R I (P<0.05) , 156 B
CIG REPA . 1M Bel-2 (Y5R35, T 4 Bax B9 3Ri6 . UL
3,42,

4 5 6
T — —
2 - c— ‘ R
| —— —— —

s 1—HI R -3- 9l R At U 5 2—Bax 25 115 3—Bel-2 & 11 54—
X REZH 5 S—HE AR s 6—3L 504 .
B3 INZEF PR EEG 1 (CIG ) X 2t I A8 /N UG 41 VR T4 %
[AIF B AUk 98 -2 (Bel-2)  Bel-2 A 56 X (Bax ) 2 112635 19 521

T2 N E NG LTS (CIG) X 2Pk I A A8 /)N R B 4H i bk
EUR-2(Bel-2) \Bel-2 A1 X (Bax)mRNA FIZE H 26k B 5205/
xXxts

A% AL Bl-2 mRNA Bax mRNA  Bel-2#EF1  BaxZE[
XHHE4L 6 3.86+0.32  1.04+0.09  1.29+0.08  0.21+0.07
BiRZE 6 1.00£0.07" 3.84+0.29" 0.50+0.07" 1.0120.07"
Tl 6 2.58+0.247% 2.0420.237% 0.93+0.3472 0.51+0.08"%
FI§ 221.897 249.689 149.879 171.562
PIy <0.001 <0.001 <0.001 <0.001

OS5 A, P<0.05. QSR , P<0.05.,

2.5 CIG 3 2 M B 48 32 /s B ERK1/2 3R 3% B9 821
SCH %€ 6 2 B PCR SE 56 245 2 18w, X B4/ '
ERK1/2 mRNA &3k & 0 (1.14+0.28) , 15 54 2 /N i)
ERK1/2 mRNA &3k & 0 (1.21+0.12) , SE 55 41 /N i
ERK1/2 mRNA ik R (1.16+0.14) , =41/ Rk 21
41 ERK1/2 mRNA Rik 2 R LR T2 8 L (F=
0.238,P=0.791) ; & A BT BNk 45 R o, =4/
i ZH 2 ERK1/2 25 Y K38 22 e gt i 2 L (P
=0.633) , L5 4 p-ERK1/2 £ A (19 3¢ 3k BH I 458 %) 1R
ZH AR ZH [ (P<0.05) , iR 4 p-ERK1/2 25 FH 1)
FE IR B I8 B BR 2 9 (P<0.05) , Ui B CIG m fig i#F
M2 2L ERK1/2 iR Ak, DL 4 3% 3.
3 iTig

ik A% B 25 35 o8 R 10 a5 S 0 DX P 4 i R
HIRBE, Ab T i il > B HT A0 4 B 2 32 B S AR T
PRAE I P e PR FE M S IR, 27 AR AR 3 S A A%
BT, PG A ML 25 R AR PR T, FF 7 AR AN AT 3 1 i
O R, D Y B A R A AR A 42

TE « 1—H S -3- WA R 0 B 5 2— W AL M A/ 1355 0 4 it 172
(p-ERK1/2) 53— AMz- 5815 i 1/2(ERK1/2) ; 4—XF IRA ; 5—A%
RIZH ;6—3: 002
B4 L2 IMAEREE T (CIG) X 2k FE S8/ B p-ERK1/2 (ERK1/2

EHEE S|
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p-ERK1/2 8 [AZRIA MM /% + s

2H 51 FRAL ERK1/2 8 H p—ERK12#HH

it B4 6 1.49+0.08 0.41+0.08

S| 6 1.5420.10 0.90+0.08"

SR 6 1.5120.07 1.52+0.09"%

il 0.471 285.870

PE 0.633 <0.001
11::ERK1/2 .p—ERK1/2 43 51| HR M5 815 3 1/2 B Hewmafb.
O5 X RLIHI L, P<0.05, @5 HIRLLIH L, P<0.05,

2R YR T A IR BRI B A SR CIG BT
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Qu Z"BFSE & IR, CIG W] 18 1 31 1) Janus 3 B/ 5
Ik S G0 SO A5 S (JAK/STAT) 38 6 410 1l 44 25
A AN T 20 B T Ak, FETT BB R TR 2 & PR AL
i S5 22 RGEGRIA IR IT 5 o ARHSRA R B,
S5 2H /N B R 2 D Re A 3 T 43 i B AR TR R A
i A% B AR BRIV 1 X 28 S0 41 B A0 O T R I I
TALAIL . £ CIG 7] B S k3N BROPR 22 T g i 4t
o3 AR SEARFR b 2 e A PR T

P28 0 20 M 0 R T 52 Z2 B R R 45, Bel-2 Fil
Bax ¥ 02 540 R T AR SC A I Y, — 3 A0 AR A AL
W25 p P R T # . Bel-2 1l 5 Bax 25
HIE 2 Fh — B4, Bel-2/Bel-2 . Bax/Bax . Bel-2/Bax
T4 A H 3 S Mg ot S Ak P 1 2 i L Ca B 2838 5
TRIK A AR AR R, SR/
U ZH 20 Bel-2 mRNA B8R 1 3R 18 BF I i 1
ZH 174, Bax mRNA J 88 [ A9 3k ] i A AU 2
Wo 8T CIG v] L 2k B A 5E /N B Bel -2 1Y 36
5, U Bax 3835, AT ML T

ERK1/2 /35 5 38 [ & 2 ML 1) MAPK 5 5 5%
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R N 2T R S < A 7)< B SIS
ERK1/2 BB R AL J5 Sk A At , 2 5 s 5L
() B Si 5 3k, DT U8 40 40 B () 38 5 S5 08 T
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D-RA TR Z ARG, S Ca™ WL, A3 20 )
PHER . A R, KREAEIES p-ERK1/2 3=
IRHEIN, SR RE R 725 40 i (BMMNCs) T il
p-ERK1/2 Y ik — 4 b, 45 542 /R BMMNCs fig
WA E ERK1/2 A IR AL 7K1, DU 405 P 22 D RE
R AAE SE > o ASHIF 5% 5 i 28 ) 22 it PCR 5250
FOE A BN A Y w5 IR R A A L A
S 2H /N B ZH 2 ERK1/2 mRNA J 8 A #£ ik 22
SLGE 8 X AH R p-ERK1/2 55 1 7K F B S 4%
X RRZH AU TR . 3R T CIG Rk 2k s
BE/IN BRI 4L 209 ERK1/2 B8Rk o PR L AR AF 52 4
M CIG 38 i 1 ¥E ERK1/2 [ #5 B AL , {1 15 410 i 4%
ERK1/2 ##s W21k Ky p-ERK 172, 3 HE A 40 M4 , T
JH797 Bel-2 J Bax WY 5% 55 5 338, Jal /b #l 28 TC 40 A 1Y
AT
gi Lk, C1G BA7 i /N A AL AR sk /1
DX P28 ST T A A 38 2 ] Bax 9 3R 35 {2
Bel-2 114 3¢ 35 S 90 pp 22 44 T, T g ol 3 1
ERK W 8 £k 52 3R 5 e 1 S A 9/ T2 88 1 22 [l Y
A BRI A ik — 22 T
(ASCE 1,2 WA 9-2)
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