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[(FEE] BB - oM 25 A 5 10 1 A5 P 52 20 i Wnt7/B-catenin {55 8 36 & 5 2 BUM BE - (blood-brain barrier, BBB)
SEAEVEREIN , FFFFT P9 5 0 ] S & R 5 S T Wnt7/B-catenin 38 BRG] . 773k + SR 2R v BE M /N B b sl ik it s
Kk s 2 kA2 %€ (middle cerebral artery occlusion, MCAO) % ikl 60 min J5#FREM . 1 MCAO AL/ B s i
PR IR0 3 3430 1k ) 4- 25 5 T2 (4-phenylbutyric acid, 4-PBA) {4 4-PBA+MCAO #4H ., JF ¥ &M T R4 (Sham ).
MCAO J5 24 h i SCEE (Evans blue, EB) 7 /N BBB AE B, THRIEE ML 218 Ko, Seie 6 e /) BU i
&N B 40 RN R A0 M G BRI o ek A R A I 45 P9 B2 4 (human brain microvascular endothelial cells, HBMECs) 47U
#135 (oxygen and glucose deprivation, OGD) 4 h, fill A 4-PBA 155724 h, AMMESCE 40 2 AXTRRZH . OGD 44 #1 OGD+4-
PBA . R CCK-8IM5E MG J1, M@l K FITCARICH) A LS F1ZE 1 (FITC-BSA) AYIE SR IPAG A0 M il il
ELISA il 8 HBMECs H IfilL /M A7 4 A K K B (platelet-derived growth factor B, PDGF-B) 43 ib7KF; K Fluo-3 AM 45
F GG I 41 B 0 2 ik BE A 20 9 45 2 Uk BE L 380 CM-H2DCFDA B YEHRE I 7 PE 4 (reactive oxygen
species, ROS) & LLBH A 41 A P 5T I 7 iR 2 s B 1B ER 74 (Western blotting) #illl HBMECs H B 1 [ B% %
H#E M1 (zonula occludens-1, ZO-1) FI#EEE TS (claudin-5) |. PRI N B 11 [CCAAT/AY 38 T 454 A FEE M
(CCAAT/enhancer-binding protein homologous protein, CHOP) . #ijZj## 575 8 H 78 (glucose-regulated protein 78, GRP78) .
A& FIREE S e Z R FE i 12 (cysteine-containing aspartate-specific proteases 12, Caspase-12) ], Wnt7 1 B-i&E ¥ 5 H
(B-catenin) AYFRIKXAKN-. R - MCAOBERU/NRUNAIE XK & B FARAE N, EBRHEHENE (3 P<0.05), /Ml
I ML 7 PN B2 200 ) 20 i 2 e R s B R o s I R VST 4-PBA 5 MCAO BN UG K I AR FE V5%, BBB BYB B PERHIL (3
P<0.05) , ki 1L AL B 200 G FJ A0 H =2 I E)  BREPERE 0 o 55 11 % IR 2H HBMECs Fe%, 7 OGD 457 T 4G 1 I, ﬁ@
PRI (¥ P<0.05); [FAIfF, OGD 4l HBMECs i 8E [1Z0-1. claudin-5 {95 /KF %, PDGF-B 13- A sib,
BT, ROS & w W B, PN M % 1 CHOP, GRP78., Caspase-12 {3k K341, Wnt7 1 B-catenin E’J?@
KK FRE (3 P<0.05), 1 24 HBMECs #) OGD B/ 28 4-PBA 4bH 5, OGD 330/ HBMECs il {4l % , 40 M vh % 3 8 1
Y 2K K38, HBMECs (1) 38 i Y &%, PDGF-B 14 Wb /K F-34 01, F H. Wnt7/B-catenin {5 5 [ 15 7 B R & (¥
P<0.05) Z5IE + AR HP I LA PN B2 A0 M 1A J5 190 L0 a5k 2 B Wnt7/B-catenin {5 5 Je 1% 5 EE O TN K 441 477, & BBB IR
B RBR 22
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[Abstract]
brain barrier (BBB) in cerebrovascular endothelial cells after ischemic stroke, and investigate whether endoplasmic reticulum stress

Objective* To investigate whether the inactivation of Wnt7/f -catenin signaling causes the destruction of the blood-

bursts mediates the inhibition of Wnt7/p-catenin pathway. Methods-The model of middle cerebral artery occlusion (MCAO) in
mice was established by a monofilament nylon suture with a round tip, which was used to temporarily occlude the middle cerebral
artery for 60 min. MCAO model mice were intraperitoneally injected with the endoplasmic reticulum stress blocker 4-phenylbutyric
acid (4-PBA) as 4-PBA+MCAO group. Sham surgery group (Sham group) was set. Twenty-four hours after MCAO, Evans blue
(EB) was used to measure the BBB permeability. The brain water content was calculated by dry-wet weight ratio, and the adhesion
of cerebrovascular endothelial cells and pericytes in mice was measured by immunofluorescence. Human brain microvascular
endothelial cells (HBMECs) were used to establish an oxygen and glucose deprivation (OGD) model for 4 h, and then cultured with
4-PBA for 24 h. Cells were divided into blank control group, OGD group, and OGD+4-PBA group for CCK-8 assay to determine
the cell viability. FITC-labeled bovine serum albumin (FITC-BSA) was used to detect the cell permeability. The secretion of platelet-
derived growth factor B (PDGF-) was measured by ELISA. Fluo-3 AM fluorescence probe was used to detect the fluorescence
intensity of cells to assess intracellular Ca>" concentration, and reactive oxygen species (ROS) content was measured by CM-
H2DCFDA fluorescence probe to clarify the endoplasmic reticulum stress state. Western blotting was used to examine the
expression of connexins, including zonula occludens-1 (ZO-1) and claudin-5, the expression of endoplasmic reticulum stress
proteins, including CCAAT/enhancer-binding protein homologous protein (CHOP), glucose-regulated protein 78 (GRP78), and
cysteine-containing aspartate-specific proteases-12 (Caspase-12), and the expression of Wnt7/p -catenin in HBMECs.
Results-Compared with the Sham group, the brain water content of the infarction area of mice increased after MCAO, and the
exudation of EB increased significantly (both P<0.05). The adhesion between cerebrovascular endothelial cells and pericytes in mice
was reduced after the occurrence of MCAO. After intraperitoneal injection of 4-PBA in mice with MCAO, the degree of brain
edema and the exudation of EB were reduced (both P<0.05), and the adhesion between cerebrovascular endothelial cells and
pericytes increased. Compared with the HBMECs of the blank control group, the viability of HBMECs after OGD decreased, and
the permeability of HBMECs increased (both P<0.05). OGD condition also led to decreased expression of connexins (ZO-1 and
claudin-5), decreased secretion of PDGF-3 in HBMECs, increased expression of endoplasmic reticulum stress proteins (CHOP,
GRP78 and Caspase-12), up-regulated intracellular Ca>* concentration and ROS content, and decreased expression of Wnt7 and
f -catenin in HBMECs (all P<0.05). After HBMECs were cultured with 4-PBA, the damage of HBMECs caused by OGD was
reduced, and the expression of connexins increased. The permeability of HBMECs was reduced, and the secretion of PDGF-f was
promoted (all P<0.05). After 4-PBA treatment, the activity of Wnt7/B-catenin signaling was significantly restored in the OGD model
of HBMECs (P<0.05). Conclusion:Wnt7/f -catenin signaling inactivation caused by endothelial reticulum stress bursts leads to
cerebrovascular endothelial cell damage, which is the crucial pathway of BBB destruction after stroke.
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endoplasmic reticulum kinase, PERK ], #5300 H -+
6 (activating transcription factor 6, ATF6) FlF % &
& 5 B F 2o (eukaryotic initiation factor 2a,
elF2a) 735, PERKHIE GRP78 Ml CCAAT/HI i T
454 A R P & 1 (CCAAT/enhancer-binding protein
homologous protein, CHOP), fE#FdE41& & H 3
P I I 3 it S A A 5 P IR I R s T
DA 4 I SR A I R &, i e ad S T Fk
LAY SE ) RS, Rl A v A7 5 I a5 P A 240
JHL PN B O R R A 2R, RIS AR . PR, A
H PR JBE I R RIS AT PN R 24 5 45 Fl BBB BRI
I S7 N i

Wt 8 R — ARSI 0 WAL 1, AT LABOE T
W B-EIFE 1 (B-catenin) ; Wnt/B-catenin {5 = i 1§
e A Y Th e vh & R B AR DO ok —u
WhoE 12 BIE SE Wnt/B-catenin i 5 1 2% 1% 2 il 46
J5 BBBUJfe i F B AR . Hrh Wnt7 FLA47ET
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A5 BBB B ] 18R 2k 45 3 o 1k Y e oy
{H Wnt7 76 i 2% HJ5 10 1045 P R 240 e 2 #2094 FH B
HUE A 1 B

WFgE 1 B, I IR B 293 4 M rh PN R )
TR G 1 elF2a A CHOP Ay 38 7] LAR# KK B-catenin
(TR Ko A g DO TR S P I ) R R Wnt
I [ A % DDA OGRS P S D) G
Wnt7/B-catenin if #% Y 52 I 38 K I B . DRI AR 90 7R
AN N R Y QS
occlusion, MCAO) 5NN LA P 1z 200 A 420 %1
7+ (oxygen and glucose deprivation, OGD) &%
P 2 F PR TR 7 %) Wnt 7/ B -catenin 18 ) U 15
YEFT,  JF I B G 2% v J PR JB ) 98 e & 30 i Wnt 7/
B-catenin {55 58 [ DA T -5 SO 1457 N 1 41 JifL 71 BBB
T (R DCEEAIL LA A I DA D i A vl s ki 7K ek %)
e RS

(middle cerebral artery

1 HE5RE

1.1 5P

SPF %% C57BL/6 By A= RI/INEL, PERIARR, 6~8 )i
%, T e R YR A R A E . SR Y
AFEVFRTIES : SCXK (U1) 2017-0010, SE56sh il
FVFATIES . SYXK (') 2017-0012, /)i 3% F
A R B AR B MR A B B B S s s s, R
FIE 12 B S 12 h B ASE, AHRE.

1.2 SEE AN
BN A N 2 4 (human brain microvascular
endothelial cell, HBMEC) 4 H 3£ [& ScienCell 22 7] .

1.3 T RGAN S AL dy

4-KFETHR (4-phenylbutyric acid, 4-PBA) . JX
b Z4 . P C ¥ (Evans blue, EB). FITC #ric
B4 1 v & A (FITC-BSA) ¥4 [ Sigma (3£
) ; cell counting kit-8 (CCK-8) X3l (Dojindo,
HA), B%i%ERHEN 1 (zonula occludens-1, ZO-1)
—3¥U (Proteintech, E[F), CCAAT/CHOP. [J4%
M2 45 S 1 2 Dt 2 IR &5 F1 B 12 (cysteine-containing
aspartate-specific proteases 12, Caspase-12) . GPR7S8,
23 HEH S5 (claudin-5) . Wnt7, B-catenin, CD31,
CDI13. actin — 47T LA Jz ifin /) #1542 4B KI5 B
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(platelet-derived growth factor 3, PDGF-B) ELISA i
A& (Abcam, F[E), “HUFDAPL (JLathAZ2 447
AP BEARFRATF), CM-H2DCFDA i 1 & 9 Je 45
& (Invitrogen, &), Fluo-3 AM 455 T2 B &
(Thermo Fisher Scientific, 5[ ), /MRt (L=
WRHEABR AT ) ; BS110S {2~ K F (Sartourius, 7
E), 4085574 (Thermo Fisher Scientific, FE[FH ),
Ti2E %56 W48 (Nikon, HZA), SP8HOLILH M
Wi (Leica, f%[# ), Chemidoc XRS+k2# % K
1% & 4 . %2 I fE il 5 1L (Bio-Rad Laboratories,
L)

1.4 B9 i ik

1.4 sWsrd ANRIL4s H, o34, ol
R FARL (Sham#l)., MCAOH . 4-PBA+MCAO#,
34115 H . Sham 41/ A TRERI RN A 73 B8, A
B MCAO 41 /)y BRI E: 2 44 BH 28 K i v 3 ik
60 min J5 KR 4-PBA+MCAO 2H /) Bk B £ ke
REL 25 K Mg v 2 Bk B 200 R s 5 A9 o 1) o 440 ol 590
4-PBA (3 mg/kg), 259 FHE i 5 IR A i 4
T8 SR R

1.4.2 /NHMCAOBHI &  WEIETES 0.3% I 2 1
ZAh (02mL/10 g) BRI/ . ST IER DI E, 43 e
£z B8k (common carotid artery, CCA). #iH
Bl Bk (internal carotid artery, ICA) HI i #b &) Jik
(external carotid artery, ECA). BB R I AY 5.
22 Je 5% G 2l il ECA Bk A ICA, JFRERIHA
DLk 3] Willis 35, BHZER K3k ; 7] %€ 60 min J7
B S5 T P IR P o X Sham 4/ REAT R
PRVEARRBHWTIME . ZEREAF AR T, i pes
PREF/ N IR EAE 36.5~37.5 °C.,

1.4.3 BBB#BEMEAN MCAOJG 24 h, H41/NR
HHs H, g R IKES 0.5% EB, &5 0.1 mL/
10 g, TG 1 hJ5, JFH0.9% A= BiEh sk 2.0 IE 3E 1 i 5
AN, BB B AT Ok 1k . HURGZH 2
JIA 1 mL PBS, iGH2)%, 1000xg B0 15 min, B
VEW, TR AR A AE P A 632 nm Z& A N ARG . AR
PbrifEfhZe, WE EBE i,

1.4.4 JKEENE MCAOJG24h, H4H/NERAAES
U, WS A8 S5 ol A4 B R K g R AR B K, P
HPEDR AR T2 18 A /K 43 o BBk AN Ak, il AR
S HR R, 2R LS 110 °CRYBLR Hh bk
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24 h, JRME TR . AR DL AR A 7K
e KRB K E (%) = GBFE—TRE) AR
Hx100%.

1.4.5  BBEDECA I P Kz 41 A A& 4 B = [ 4 266 B
T8 MCAOJF 24 h, FREF/NEL, AIAE PR /K 8 i
L PR MBG , 4% 2 R W EEREE B E; b
Jo WU A, Ak 2 ] 4% 2 5 W [ 6~12 h IR
R BRI AS R 5 R, JF
FH 1% L 2E My £, CD31., CDI3 ., actin—#¢ (1
1:1000) 435l E RS, =50 (1:5000) 9
7, BHAE DM T UWE . CD31 bRid 48 N K 41
e, CDI3hric il 4, WHEE T ML CD31 #1CD13
B bR 10 1E B LA TR L4 PN e 240 AN JE] 2 AR 2 TR Y

1.5 AN9e s )y ik

1.5.1 HBMEC ¥ 3% HBMEC # # 7 100 mm X5 5%
ML (10°AN/IIL) , & A 10% 628 % . 1% 5 % &
FIEETE 2 W W) DMEM K5 95 R 7E 37 °C . 5% CO, %%
PR . M1 mL AR RS A6 28 i 2~3 min,
300xg B0 5 min, ZJFEARREIR AR IR L, AL
Je 5 40 L 300xg B0 5 min, KRR BWE W, B E
AT

1.5.2 OGDHIAIH Y. 7 & HBMEC 15 5% L1 (14 58
ERFEW, EHE MR F W, BT 37°C. 85% N,
+5% CO, +0.02%~0.2% O, % A1 it S 1) 1% 57 46 v B 37
4 h; MH DMEM Bi5E5E, F4iffife A CO, 55 F 4 h
A (5% CO,495%%5) 24 h,

1.5.3 HMISCE a4 SE 5 4 ol s X IR A
(Blank 2 ) . OGD #H 1 OGD+4-PBA #H . Blank i iF
B IR N AT AT T B, OGD 41 HBMEC ¥: 3% 5
OGD /b # 4 h; OGD+4-PBA #1 HBMEC 7£ OGD At
B4 h g BP 20 A BT R AW i ) 4-PBA
(10 mmol/L) .

1.5.4 4RI P AGE S PRI ] CCK-8 15
EANMIIEE . CCK-8 R A M2 hiG, HZEZTi6E
fitg Fr AL 7E 450 nm P T & W OGEEE . R
Transwell 52 56 K I 41 i 3 35 M o B E B/ NE N
A 100 L% IX10° ARG R, T EMA 600 pL
RiFE e, 24 hJ5 4% M Sham 41 . OGD 41 Al OGD+4-
PBA 2 2R 4 5% 3 LA dEA T Ab B, 2 J5 AN AT
F/NENIA 10 WL FITC-BSA (1 mg/mL), #2155

e
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2h, H100 pL T ARG, (i F 2 Ui aeRgbRiX
TE 495 nm B KR PR AN 525 nm A9 & BT &5
HR G

1.5.5 20 }fd 9 ROS 7K “F il & % PE %8 (reactive
oxygen species, ROS) 7K¥ifi it CM-H2DCFDA %)%
BEEFINSE o 40 LA 1x10* AS/AL Y % JE 42 R 7E 96 1L
M oo PBS ¥ % 5 #E 37 °C T H 20 pmol/L CM-
H2DCFDA ¥ & 30 min, £ UIREMAR{XTE 495 nm
PR U & % R R 525 nm 9 k5 U A TR I 2¢O R S
S

1.5.6  AUAPIES TR e Sx10° A/ 4 i
PR E] 6 FLAR . 3557 24~36 h, OGDAbFE4 h 5 HEHE 55
24 h, PBS ¥E¥ 2 1K, Ml A Hank’s V- fj £ %5 WK
(Hank's balanced salt solution, HBSS) #: B Fluo-3
AM TAEW (1:200), 30 °CH## 5 20 min; 3+ TAEW ,
HBSS P 2 IR Fu 4 K bR iR B2 1% TAEW, in A HBSS
TERE A N AR S 3 20 min, HOGIE SR A s IR
M Image J 3K AT 2 G B

1.5.7 2K P 0 Bl 32 G 00 42 2 2R P R PN I RN 9 B
FI R K A RE AR, 246 J5 i H BCA
SEREAT R IR . ARYE B AR M40 i K/ ik
WEAE MR ARG, TR, 5, &
J BT 1 he 43 98 B CHOP (1:200) . Caspase-12
(1:2 000) . GPR78 (1:500) . ZO-1 (1:1 000) .
claudin-5 (1:5 000) . Wnt7 (1:1 000) . B -catenin
(1:1000) ., actin (1:1000) —JHiiFHE, HA 4 °CHE
it #d; —ht (1:5000) ¥ F )5 W5, H Bio-Rad
Chemidoc XRS+ R R G ic %, f#iH Image J 3K 1 i
TR BES it B 1 3R A KO

1.5.8 ELISA ¥l HBMEC 43 PDGF-B iy1E il Uk
LA ML S PV PBS PRI 3 Uk, ot I & v i 4 4
M bR AT 1 500xg 850 10 min, W WK . 1E28
FIXT L . AR A L B o L 38 i A AR 2
ALY (HRP) #rid Y PDGF-B Fi 1A FE ¥,
37 °CHE Nl E 3~5 min; HFFLINA 50 WL 21k 2
IR, I kW 20 min P EEAR{XAE 450 nm
W A W A LAY WO B, TSR b PDGF-B

L6 Sl E o

H GraphPad Prism 8.3 X474 it 0 #r . a2 i
TERER F xts 2R o 2 4B Z 0] LUK F Tukey 2 T
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FiEE,E

FoA AR I, 3 B =22 A L AR FH B TR 2R 200 H
P<0.05 KR EREAGIHE L

2 &R

2.1 /Bl A i BEL U V4 5T 9 S 38 mT 9 %% BBB (1)
it 1
5 Sham 20 48, /NELMCAO 24 h)5 ., i St 1fi
X EB i3 Hi & B 23 (P=0.000), % U BBB i i
PE B RN, BBB IR (I 1A) . [N %
B, Y5 Sham 41 b4, Nk i 5 I 7K £ B G 3
(P=0.000, K 1B). FLA1i5CTE T BBB S 45 14 figi

A

1000 -
@
800 | I
@
600 -
on
&0
£
A 400 F
m
200
Sham MCAO  4-PBA+MCAO
DAPI CD31

Sham
10 um

MCAO
10 um

4-PBA+MCAO
10 um

G P L P 2 0 04 5 S B2 Wit 7/-catenin .84 S8R Bk 5 mobLiimise | 833

I 48 P B 240 i R ) 240 e 2 T B R RPIR S . B e ool
K gs R (E1C) Wos, MCAO %& A= & i il & i
J 240 FEL RN JE) 40 B ) A 10 AR 1 CD31 AT CD13 Y B &
E R L N N (= D U =
K, BBB M TEREMERLMIR . Sy 1T P T I R ST
MCAO 5 BBB ZJfig Hr i /E T, FRATT 2 M it 1, B 2]
fi] /I BRI s 3 S PR J5E O 7 98 41 1 57 4-PBA, & B 4-
PBA+MCAO #1 figi ik Ifil. [X. EB 35 i1 & % MCAO £H W] &
W (P=0.011, B 1A), /K e iz (P=
0.000, K 1B); Jf H CD31 fil CDI13 (/) & & I 1
T, B A A PR R A R 4 TR ) 28 B 4
m (E1C) . Ph EZ55HESE T MCAO 55 BBB Ui fig

B

100 ®
80 i il
X
E
g 60F
5
<
2 40 |
£
e
m
20
Sham MCAO 4-PBA+MCAO
C
CD13 Merge

Note: A. EB exudation in the brain of mice. B. Water content of mice brain. C. Adhesion of cerebrovascular endothelial cells and pericytes in mice. Red arrows
indicate overlap of CD31 and CD13. VP=0.000, compared with the Sham group; 2p=0.011, *P=0.000, compared with the MCAO group.
1 /MNERBZE XS BBB 3545 AR M 7 5 ) B2 3 % 45 47 B 22

Fig 1 Injury of BBB after stroke in mice and the alleviating effect of endoplasmic reticulum stress inhibition on the injury
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NG R B S Az 48, i FELUIT P 5 9z 35T e AT A A AR
4 BBB IR TR

2.2 HR L Rl 9% 2 OGD *f HBMEC ity
i i

SRR e L gk AT G 1T A5 PN B AR VR, FR AT
}4 4 HBMEC i) OGD # R EA T — 25 . W&l 2A
M2BI7R, 5 Blank 41 HbEE, 24t 4 hi) OGD AbHEJ:
24 h W G, CCK-8 SN 14 40 BTG 77 BH . T
(P=0.000), JfH HBMEC % FITC-BSA K i % il &
e (P=0.002) . N Kz 41 53 04 1Y) PDGF-B 2%t il 241
J = A BB 2 . I FRATTILER T HBMEC 43
WA PDGFR/K -, ELISAZEH (B 2C) 75, OGD
J& HBMEC 43 PDGF-B i) /K- F B (P=0.001), 42
71N L7 PN B2 A0 B 1 43 D D e AL AZ 488, X ) 4 7% 8 A
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DIfeH 55, A FEIEE: (Western blotting) Al 45
R (K 2D) #78, OGD i HBMEC # i ZO-1 Fl
claudin-5 (23852 B R H0H] (P=0.000), &7 il
DAL R 200 2 (] ) B T R AT o

HBMEC % % Rl ZI (i F 4 i 51 4-PBA BHWT P4 [t )
NoOE ., & BLE OGD 4 H %, OGD+4-PBA 41
HBMEC 4 ie 6 /191 ' 42 =, HBMEC %} FITC-BSA
(5 RAG 8 % (2A. B). 4-PBA [Al#EAT LI
4% 7 HBMEC 43 i PDGF-B #Y K (K 2C), ##5
M7 PN B2 4 () PDGF-B 43I DI RE A5 2 k38, 5
TXF JE 4 BE B . 4-PBA PR S ZO-1 #il claudin-5
2R KB WA (2 P<0.05, [E2D), WIS
PSSR IR 7 38 R AT 355 e OGID S i 1L 4 P 1z 41 el )
PO, oo aE e, 0 A P R A T ) R
B (E2).

A B C
100 r — 1.5r 150
@ —_
- -
= ®
0) T = T
60 F ::; @ T’\
= S10r 1 T,100F
z < E
=z ~ on _
Zz 40 F = £ ®
2 & =
5 < 05 =50 -
O 20t A g
Q’) [=9)
[
= 0 0
Blank OGD  OGD+4-PBA Blank OGD  OGD+4-PBA Blank OGD  OGD+4-PBA
D
12 12 ¢
Blank  OGD OGD+4-PBA
T T ®
0.9 Z 0.9 | ——
70-1 187 000 =
£ S [0)
5 K
L 06} b T 06
Claudin-5 18000 Q El
03} Co3t
Actin 44 000 0
Blank OGD  OGD+4-PBA Blank OGD  OGD+4-PBA

Note: A. Determination of activity of HBMECs by CCK-8 assay. B. The cell permeability of HBMECs analyzed with FITC-BSA leakage. C. Determination of
the PDGF- secretion of HBMECs by ELISA. D. Determination of the expression of ZO-1 and claudin-5 in HBMECs by Western blotting. “P=0.000, ©P=
0.002, ©P=0.001, compared with the Blank group; ?P=0.026, “P=0.005, ©P=0.042, “P=0.000, ®P=0.001, compared with the OGD group.
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Fig2 OGD-induced HBMEC damage and the alleviating effect of inhibiting endoplasmic reticulum stress on this injury
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Note: A. Intracellular Ca*' level in HBMECs. B. Intracellular ROS level in HBMECs. C. Expression of endoplasmic reticulum stress proteins in HBMECs. “p
=0.003, ®P=0.000, compared with the Blank group; ?P=0.033, “P=0.003, ®P=0.000, compared with the OGD group.
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Fig 3 Effects of OGD and 4-PBA treatment on HBMEC endoplasmic reticulum stress
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Note: A. Wnt7 and B-catenin protein expression bands. B. Analysis of Wnt7 protein expression in HBMECs. C. Analysis of B-catenin protein expression in
HBMECs. “P=0.000, ?P=0.002, compared with the Blank group; ?P=0.000, “P=0.023, compared with the OGD group.
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Fig 4 Effect of inhibiting endoplasmic reticulum stress on Wnt7/B-catenin signaling in HBMECs after OGD
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