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(HZE] B WELEREERARBIZALY A RN E R ZANRARTUAT KB X & A KSR
HE, FiE: ¥ SD KRR WA 4 M T KBLT W4, 4T K2k E L5, WA 5 A Western Blot 3% #n RT-
PCREBMEAE ARMNAEREANKATHMENL, GRARET LRI LT T REE, K R A28 RN
I 48 42 . Model 41 & R 2k 38 %R 218 Sham A AR B K 3~5d Bt BERPEKE WL F (P <0.05);
BAFIAEFANETEBE AR FI L 3k 8 %K 5% Model 41 kX KW B 4 % (P <0.05), £ # L NBP,, 4 4 &
FhmiE %, Western Blot 7 =AM XA, 5BHFAAH L, EAAFNRAREASERHEEZ LHE(P<
0.05);% 7 NBP, 4+ GRP78 thk sk /b, Hfbh £ by A H 245434 A T TH (P <0.05);% 7 XPB1 #n
elF2a & & 4 ,NBP 41 5t 7 JiT W R o & 5 Ar 9/ 8 % T 1E A (P <0.05) , RT-PCR a4l K3, 5# A
YA, T 7T CHOP Fu elF20 # mRNA A 4h NBP 4 5 79 it M Rkt A A e i WA B 2 TR A (P <
0.01) ;CHOP f elF2a #y mRNA K F 7 NBP, 41 8 & # & (P <0.01) ;3x 2 /48 8 8 mRNA /K F 7 NBPg, 4
EAAZEZRFLEUHFEN ., R M EUHREE KRR ED AR 200 N HER, 8RN
MEEThERBRRLERBELR, TEABRBAL AT ARARNEHEBRNEA  RENEGRPEA.
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Butylphthalide regulates the expressions of markers related to ERS
in hippocampus of rats with vascular dementia

NIU Xiao-li, CHU Bao, XIE Xiao-hua, XU Guo-dong, DONG Xiao-li, LU Pei-yuan
( Department of Neurology, Hebei General Hospital, Shijiazhuang 050012, China)

[ Abstract] Objective: To observe the expression of endoplasmic reticulum related protein in hippocampus
of VD model rats, determine whether endoplasmic reticulum stress ( ERS) plays an important role in the progress of
VD, and observe whether different doses of butylphthalide (NBP) has protective effect by regulating the expressions
of markers related to ERS. Methods: Grouping and model preparation were carried out in accordance. A Morris
water maze experiment was conducted after giving NBP intervention. Western Blot and real time-PCR assay were
used for evaluating the expression of endoplasmic reticulum related protein after bilateral common carotid artery
occlusion among sham group, model group and different doses of NBP-treated groups. Results:The escape latency
of model group was significantly longer than the sham group and NBP-treated groups on day 2 (P <0.05). Compared
with the sham group, the escape latency of the model group was significantly longer on days 3 ~5 (P <0.05). We
detected the protein expression of endoplasmic reticulum related protein. Except for GRP78 in 30 mg-kg ' NBP
group, the expressions of other proteins in rats treated with NBP significantly decreased compared with the model

group (P <0.05). NBP of 120 mg-kg ' significantly down-regulated the expression of all the proteins except for
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XPB1 and elF2a (P <0.05). Except for proteins, we also detected the mRNA expression of endoplasmic reticulum

related protein. The mRNA levels of CHOP and elF2a were significantly increased in NBP,; group compared with

the model group (P <0.01) and there was no significant difference between NBP,, group and the model group.

Besides CHOP and elF2a, all the other markers were significantly decreased in NBP,,; group compared with the

model group (P <0.01). The NBP,,, group exhibited the most significant differences among the treated groups

except for caspase-12 (equal in NBP,,, and NBP,, groups) (P <0.01). Conclusion: The markers of ERS in

hippocampal tissue were activated in the VD model rats. After giving NBP, the expressions of endoplasmic reticulum

related protein were down-regulated. NBP played neuroprotective effects by inhibiting apoptosis of neurons and

promoting cell survival by down-regulating the markers related with ERS.
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L AE M DA ) 8 R SC Sy e i ol 7 R G S48
g1 B R BRI BRI — R AR R IER
o LN 2 A B R AT AR A A A T R
(vascular dementia, VD) 25 5. 1] B 7] 38 , /R B $2 R T
B i 1 BT LSE 2 DA 09 ) R B AL Jia
SEUGHESE , N B R i (endoplasmic reticulum stress,
ERS) 33X — A B B A7 78 T 0E 40 M i B b, O Bl
Z5 T 2R HLE 78 VD & el # bk 4 28 2
REMIEM. ERS 2098 B8 3t & R /I &
FIRME AR R RERNSFER RS EA R
2 i (unfolded protein response, UPR) > 3 & {552
WA UPR & m] LR & LU N A : O R T
XEE RNA [ 4 BB A ER JUBE (protein kinase
R-Like endoplasmic reticulum kinase, PERK) 1§ 5 il
o, @ 5K M # B 1a (inositol-requiring enzyme
la, IRE-la, X £ AR N UG ) (55 @, G %
AR 5% 5 R 1 6 (activating transcription factor 6, ATF6)
(E58 1%, 1F P /R % iF 2R 955 ( Alzheimer’ disease, AD)
A 4 Z2 9% ( Parkinson’s disease , PD) g 3 1  ERS i3
R R 98 5 B T LA R R A A )L I RE ) 1S
B E A Y

TORBE AL 2% 24 R i E-3-1E T % K K ( DL-3-n-
butylphthalide, NBP) , H ij 3= % i F] U 4y 36 97 2
PR IR G AR b TR BRRT DA S O A i P 2ok
ATy RE R 5 B B QA i A e A e af 1 g A
UG A5 2 2, 3 B AR HIAL I O {6 A5 20 P 2ok i
ShAL) SE R PR B AR (LR IA I G il ATP 4 Bl %
PEAERFRR A2 , LR AR I Ah H 47 34 75 31 2 4E 47
TR R RE AT LA i A AR A T AR Bl A R
o, HORE S i ) B VE M AR EE N R BT S B &
KL A | 45 AR A7 A0 M A 2 b R 14 ik 22 DR AR D
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AT M A A R L R T e A L AR AR X s
L8R4 T AT LA AT P P figi 2H 2100 ) i 25 o0 200 i 0
TR WAL, 38 0 PR B o A I O TR T £ 1 N
0 T A A L DT 25 1 T st JR AR, AR
o 52 06 K B R N 431 41 35 Bk ( bilateral common carotid
artery occlusion, BCCAO) 25 $1, Y1 Wr /i iy == 22 45L 1fn,
Sk, w0 P A, AT R L A P R KRR
BRI 4T AR R BT R BREEAT T AT ST, TR
Xof L P R R R BB PR AP PR TR 5 5 ERS B R Y
B AT O, A 2 360 ok — 2D IR AR o

M5 T E

1 #8

1.1 SWHYRHE B 3 R ER SD
HEPER B, A 24 250 ~ 300 g, K 7 i 28 H ok i1 K
BUBENL A 20, 250y 5 21 AR b R R 2 3 R
NBP,,,NBP, ,NBP , 1, 5 - AR L H Sham ZH F1 455 5
LRI Model 2H i 48 4 9 28 BB B i 25 A 2 R
d 2 454K 8 30,60,120 mg- kg ' (975 T 45 T K L2
YT IRERHE S , Model ZH A1 Sham 2H A6 52 58 K R 43 i1l
BT AR LKA S, od, S H 45 25 3t
28 d,

1.2 &G & 8 SD S5 R B XU 8T 3 ik
(bilateral common carotid artery occlusion, BCCAO)
SEFL, DTN B Sl i AP o O S 0 R U Y of 6 A
R AR I IR 45 T 259 T AR BT,

1.3 @& THRR(AAGERERNARAA), &
FeAtt 5518141001, 4fifE 99.6% .

2 XWHE

2.1 Morris-7k 2 5 i € 2 B Ih 5 #Y M B 1% 56 R
WA ARTHEZEIMIZIZEES  Morris-ZK K EH 4T H
FWIX LR KR NE EEAHE: O & miT .



@ ZMARR L, & ST 5250 2] 7003 )
F DA YR B B0 25 ) 27 > RE ), A5 T AR K SE I T
SENE T IR R B 25 TR A2 BE
2.2 FREERRABRM KL sh YAt sen R IBUN 4
U 53 18 XU i 1
2.3 ®MFAZE H Western Blot ARSI 70 &
H PCR(real time-PCR, RT-PCR) 7 A i 1f & 1
R R ST T 2H 2 i 22 S0 240 i P T IR A A e 2R
78 ( glucose-regulated protein 78, GRP78 ) Fil CAAT/1%
T 455 H [E R 2 B (C/EBP homologous protein ,
CHOP) & #1 T W& RNA B % (194 i H¢ ER 3 il
(protein kinase R-like endoplasmic reticulum kinase,
PERK) . B4 40 ifi J3 /1 T--2a ( eukaryotic translation in-
itiation factor 2o, elF2« ) . 5 IR [ ## fifF-1 (inositol-
requiring enzyme 1, IRE1) X &4 & H 1 (X box-
binding protein-1,XBP1) | X & %54 &FE M 1s(X box-
binding protein-1s, XBP1s) | i# 1% 1E F % % K T-6
(activating transcription factor 6, ATF6) I caspase-12
B M mRNA £k K F,
2.4 ZERDWH KIEP B-actin fE NS H YR
o 45 g #E— 20 5 0 B2H L A, A DG TR (B A
BN GETHREA B A X PR R SRR (RQ 1) o
3 FHUERE

BT SPSS 22. 0 GE it H 4 o dr it , DL £ =
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PRUfEZE (x ) o, NI TT 22 70 B 4 5080 647 TE 40
FLAE, WG EL 35 R FH SNK 7 35 40 T, K6 36 K E o 1
EJE0.05,

& R

1 Morris 7k % = 5216

A P 1 2 D B A ) 8 1 I, S e R R
PEATUINZRAY d 2 JF4G, BT L& 38 Model £ () 1k 5 7
RINAH LB F Sham g HE 53, R H DL 3 ~5 d A
A okt VR AR I S K A ST #2555 (P <0.05)
NBP,, ,NBP, J NBP , 4 525 K B d 2 JF 4f £
HY 0k RE VB AR B AH L 38T Model 2H 2 2 FRE (P <
0.05) ;325 0t— 2 HE47 8] d4 F1 d 5 B, 3697 41 H
T Model 2H K B 96 36 v R 300 40 J8 5 i ) &
(P<0.05),JtLA NBP, #H45 % W%, R A G+ =
o SEERESHRAENT, T IR R G2 WG i, KRR b
TR 902 W 4 e AH & S VR YT A 2 18] T W R STt
e d5 I NBP 415286 K B kR TR ) S
Sham £ %5 [ K UM G TG b 35 14 8 1 2% 25 5 ; Model
20 R S G K B 7R 28 )RR SIS B Bd T
Sham 20 %5 1 KB, H ARG FR A9 452 B8 5 4] '3 43 LU R AIG
(P <0.05) ;5 Model 2 #H H , & VA ¥7 41K B2
A 52 BR 5= B8 B[] B 40 e ¥ W S5 (P < 0.05)
FHZMEAE T SERWE T RE T F2,

B
100 —e— Sham 60
- Model <
80} —— NBP;, j\g T
—— NBPg, R ac
@ o 40
2 el —— NBP.,, =
il = c
b 40— [} i
= B g0t
20+ a =
0 1 1 1 1 1 0 in
0 1 2 H3d 4 5 Sham  Model NBP,, NBPy,,  NBP,,
Bl 1 T ORERXT 2v 175 S 0B Y S5 DR B 2 ] 2 > FCAZ 1Y BE ) 52 i)
Fz1 5 KRS U] Ak kv R X s
! n d1 d2 d3 d4 ds
BFRA 6 74.49 +4.13 34.38 +1.57 23.64 +6.37 15.40 1. 12 12.29 +2.45
LRI 20 6 80.93 +4.83 72.15 £2.55° 53.39 £2.80° 46.81 £2.15° 38.83 £4.99°
NBPs, 6 75.81 £9.43 56.48 £14.15™ 39.91 +6.07 32.55 +9.36" 26.98 +7.15%
NBPg, 6 74.93 +8.89 53.38 +10. 64" 36.40 £2. 13 29.08 £5.60" 21.56 +1.91%
NBP,,, 6 73.58 +6.49 50.09 +13.28% 32.71 £5.62% 29.44 £3.57% 16.75 +1.60"

a: GRF RN L P <0.05; b: SEAAXIL P <0.05
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R2 BRI S SR BAE H ARG R

(NN ENE R X*s
Al n it 8]/ %
BFAR4U 6 44.21 £9.74
AL 6 25.55 +4.13"
NBPy, 6 36.13 +£5.43%
NBP, 6 38.68 +5.53"
NBP,,, 6 41.88 +5.23"

a5 FARAI L P <0.055b: EILLRE L P <0.05
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2.1 [z F Western-Blot 77 ;% # il 49 & N 5 4R 2L
IiER 5 Sham ZAH L, Model ZH 52 56 K B A P R
DRR) 7 TR ) 5 A G DN S 56 6 B X T DL A B W
(P<0.05); HA NBP, 41+ GRP-78 iy iAHM 4%
F Model 5286 K B TC B MG T 2% 2RI (P>
0.05), HAfh &b r it HRRin e & R AT T
WP <0.05) ; &K MIRIT 4% XPBIL [y 334 JC i 3 P
it 25 (P >0.05) ;3097 41 NBP,,, 24 Y Y 4 51
N AN TR BRI A B R % bR AF XPBL il elF-200 2K
(P <0.05) ; 5250 45 2 & B A IR 7 41 22 18] T W &k 741
HAREOCR AR WK 2 J 3k 3,

PERK

elF2a

IRE1

XBP1

XBP1s

ATF6

GRP78

CHOP

Caspase12

GAPDH

S QS
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&
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B2 KE%D PERK,elF2a,IRE],XBPI,XBPls, ATF6,GRP78,CHOP il caspase-12 1] WB 4%

£ 3  Western Blot & 4% 2 K e B4 4 PERK, elF2a, IRE1, XBP1, XBPls, ATF6,

GRP78, CHOP Al caspase-12 25 H ) £ ik X+s
Iy n ATF6/GAPDH IRE1/GAPDH XBP1/GAPDH XBP1S/GAPDH PERK/GAPDH
e FARAH 6 0.71 +0.03" 0.47 +0.02¢ 0.70 +0.03¢ 0.73 +0.02¢ 0.55 +0.03"
IR 24 6 0.94 £0.02 1.07 £0.06 1.03 +0.03 1.02 £0.02 1.11 £0.02
NBP;, 6 0.84 +0.01" 0.83 £0.02" 0.63 £0.03™ 0.93 £0.02" 0.74 £0.03"
NBPg, 6 0.82 +0.04" 0.62 +0.03"" 0.55 +0.08" 0.91 +£0.06* 0.59 +0.02
NBP 5, 6 0.75 +0.04% 0.54 £0.03" 0.56 £0.06" 0.62 £0.06*™" 0.54 £0.02"
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sk 3
3R n CHOP/GAPDH elF2a/GAPDH GRP78/GAPDH Calpasel2/GAPDH
B F A4l 6 0.69 +0.02¢ 0.94 £0.02° 0.61 +0.03¢ 0.42 +0.02¢
HERIZH 6 1.04 £0.02 1.11 £0.08 1.13 £0.07 1.02 +0.05
NBP;, 6 0.89 +0.02" 0.88 +0.02 1.02 £0.03" 0.87 £0.04"
NBPy, 6 0.90 0. 02" 0.69 0. 02" 0.74 +0.03"" 0.74 +0.04"°
NBP 5, 6 0.53 £0.03"™" 0.65 £0.02"" 0.62 £0.03" 0.55 +0.04M

S5®RFARMAWLE ,a: P<0.05, b: P <0.01; 5B LH,c: P<0.05, d; P <0.01;5 NBP3 4l [L# ,e: P <0.05, f: P<0.01;55 NBPg 2 [L#5,g: P <0.05,

h: P<0.01

2.2 RT-PCR EHWMEHEHRATH SEAMAM
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% 4 RT-PCR ¥4 40 K B 214 PERK, elF2«, IREL, XBP1, XBPls, ATF6, GRP78,
CHOP #1 caspase-12 mRNA )3 ik

X xs

ik n ATF6/B-actin IRE1/B-actin XBP1/B-actin XBP1S/B-actin PERK/B-actin
BRFARA 6 1.08 +0.13" 1.00 +0.10" 1.05+0.13" 1.05+0.13" 1.17 £0.19¢
LAY 21 6 3.50 £0.46 3.89 £0.36 4.01£0.42 3.27 £0.45 3.03 +£0.45
NBP3, 6 2.80 +0.34" 3.45 +0.34" 2.98 +0.31" 2.64 £0.42" 2.63 £0.41"
NBPg, 6 2.38 +0.30"" 3.05 +0.39" 2.21 +0. 24" 2.02 £0. 31" 2.32 £0.26"
NBP 5 6 1.25 +0.18" 1.54 +0.23"M 1.17 0. 14" 1.23 £0.19" 1.28 £0.15"

o340 n CHOP/B-actin elF2q/B-actin GRP78/B-actin Calpasel2/B-actin Calpase9/B-actin
f&F A4 6 1.11 £0.15° 1.03 +0.13° 1.16 +0.12° 1.05 +0.10° 1.09 +0.11¢
LT 2 6 2.45£0.35 2.49 £0.29 2.55+0.27 5.31 £0.61 5.63 +0.58
NBP;, 6 3.59 +0.50" 3.85+0.42" 2.31+0.20" 2.80 +0.27" 3.14 20.32"
NBPg, 6 2.86 +0.47" 2.48 +0.30" 1.83 +0.25"" 2.47 +0.21"° 1.86 +0.17""
NBP,,, 6 1.67 £0.27"" 1.20 0. 15" 1.23 0. 16" 2.27 +0.29"" 1.45 +£0.25%"

5®FRALE ,a: P<0.05, b: P<0.01; 5 HH ,c: P<0.05, d: P<0.01;5 NBPy 2l th#,e: P <0.05, f: P <0.01;5 NBPg 4l 4% ,g: P <0.05,

h: P<0.01
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VD SRR = FOR A IR YT F ik Er i . Bl
A B N R IA T A 2 8 VD gl 4 45 AR it 2 g
BCCAO i 35 Ji 18 1 il (1 9 v T 5142 VD

KT VCI W EHILE, HErA miF 26 =5
Horp, A SCUUEST, ERS 76 VD & i 72 vk i 38
ER . WEMZHMA —-fMEZNARS, B35
THERARIEHTS S 0w, YENSFEARER
i P R 6 % S o i R 4% % A ERSTT'T, ERS
A A S M I A TR ) FE 2 & ERS AT LA SE A 4
il T IH T, 23 VD K B 2% 2 Filid 12 fg
7 AR R A F A EARPLHI AT

LI 2 M) ERS AT LUE i 0 R B R ok
PRI ZUE S, DT X 952 9 1) oo B 0 S B AT 45 19
fEH o {HJE, F522n ERS W &3 X M 2 R G 1Y
R RE 1, 51 % 408 8 1=, DT S BOR R I K R
PERK-elF2a,IRE1-XBP1 Fil ATF6 iX 3 4% I 7F t
SEAMEF BT B A HRgem
ERS "] DL 3% F W & 1, R HE 40 M T, H
Caspasel2 Fl CHOP''® &A1 RE 3 40 U6 T 5L (4] Bel-
2 F1 Bax W9323K , 805 ML Sk A0 98 T f pS3 G T
335, A B R A M r T T WL ERS B9 3 458
B T A ROE TS

Fernandes 2" 4[tif , 76 AD #7302 FlA
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FITNRER T B AR 28 PE R ERS W BEAHC . 78 PD
R B B b, T AW 3 ERS AH O EE B R
5, UESE ERS FRERA77E . 580 W], NBP A Ll i
A ERS SR AR 47 52 15075 B 10 10 Bl R R R 52
W, ERS 25 TINHIIRE B . AR KR,
LRCRIAUAH [, NBP,, 2 CHOP Al elF2a f) mRNA
KV BTN, 4278 BUAR 4 i 30 mg-kg ' () NBP if
7 A TR SR AR R B S . M, 7E VD R
B A B oL o, NBP R B T LR B4R L T RE
i VR ERS DT A0 ) 240 O TR AR A G

NBP J& fhy & [ A 57 BF & 09 36 97 ke 1 4 A% v Y
— B2y, I R B T s P A R AR T, R M4
TRAERT . I AR RAT OFSE B7s , NBP 3& m] DL 2% i
B A B A R L TR AR SR R
BCCAO 977 ik il % 7 VD KRB, 2854 NBP
TS, VD KA T LI 6E T3 W 8 2% kW 1
NBP % A 012 G (9 B4 4 2
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