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(BE) BR BEREH A AN Delta HHE K 4(DLLA)/Notch 15 5 3 f 3 i P Fi 25 5 (1S) A K i i 5 1 A Jo [ 78 9 %
W, ik WRHENBFRERARSABFAL HAA MEHFARANEL HEFATAELAMEFABHNEN LERT
4 HFEE A PFIE+MK-0752 A MK-0752 41,44 12 R, BREBFARA S, A5 4 35% A KR+ 30 bk A Z(MCAO) R # L IS4
A REE AR P HA B EEE S HET A 30.60,120 mgkg HEE SR AL A RERTHEEF 12 mgkg BEHF
FHEEFESEEAEL KR ET A P A EMK-0752 411 5 iE 41 60 mg/kg Hi#EH A SEF 100 mghkg MK-0752; MK-0752 413
& 100 mgkg MK-0752 M St BT AGBRF AL MANKREREHHETEELE LA, 1 KA, #5514 d, #EL
Morris 7K 2% B X I TP A o 2 66 5 R R 2K B b 22 o b 5 450F 2 (mNSS) R 4 22 o ik SR AR AR ; I8 & 3001 € & K & ;EB 15 0 %
A ot fg B [ B M TTC e 83 2 R AT Fu T AR Niss] 42 W24 22 T 45115 ; qPCR A1 i 4 28 DLIA Notch [ElJR Z& @ 1(Notchl)
F 4/ & B -1(20-1) , &% B (Occludin) 1 2 Jf 4 & & & B -9(MMP-9) 8 mRNA % 3 7K F ; Western blot 4 3 fii 41 4% DLLA
Notch1,Z0~1,Occludin 71 MMP-9 82 & &£ KT, G5R SBF K440, A A K R kB3R E K (P<0.05), F #-T & KB
M (P<0.05), B AF & IR A% & B 8] 45 42 (P<0.05) ,mNSS i &k & [ 41 48 EB 4 & X MMP-9 mRNA 5% & k& K FH A (P<0.05),
JAE 70, AR K (P<0.05),DLLA Notchl .Z0O-1 % Occludin mRNA 5 & & & 3k ACF# B 1%(P<0.05), SR AAT, BEM T4 M
W AR T BAELALET A FRE+MK-0752 4k B2k R 3 2 48 48 (P<0.05), 5 BT & KBS An (P<0.05), B AR £ IR
1% & Bt 8] $y ZE K (P<0.05),mNSS  fii 4K & i 4 2% EB 428 % MMP-9 mRNA 5 & & 3k AT 3 1K (P<0.05) , INAE 76 T 2 44 4 /)
(P<0.05) ,DLLA Notchl ZO-1 % Occludin mRNA 5 & & &3k K FH A& (P<0.05), 5 REMT A A, M5 A K FE4 %M
A A P A E+MK-0752 41 K Rk B4R 34 2K (P<0.05), F #-F & A B H D (P<0.05), B AT Z IR 42 8 B 18 34 4 22 (P<0.05),
mNSS i &K & 54 4 EB A& X MMP-9 mRNA 5 & & 5% 3& KT 35 75 (P<0.05) , hi A% 56 T AR 23 K (P<0.05),DLL4 Notchl
Z0-1 & Occludin mRNA 5 & & %A K FH B (P<0.05), §3EH A WA ZANE MEHF A T 5 H A AR LB HRAH %
FL(P<0.05), Z M T & KB A (P<0.05), B AR IR 1% 8 B Bl 2 K (P<0.05),mNSS i &7k & 4 4 EB 4 & & MMP-9 mRNA
5 8 %k KT K (P<0.05) , B AE 30 T8 #2445 /) (P<0.05) , DLLA Notch1 ZO-1 % Occludin mRNA 5 & & % ¥ A F 3 7+ 5 (P<
005), GHEH A PHREAILE, MEH A 5 H &4k F B BRI % (P0.05), 5 #-F & R B A (P<0.05), B A IRE it
8] #E & (P<0.05) ,mNSS fii 4K & i 21 41 EB 48 % MMP-9 mRNA 5 & 5 5% 3k K3 1K (P<0.05) , i 1 72 T AR 45 /1N (P<0.05),
DLL4 Notch1,Z0-1 & Occludin mRNA 5 & & % 3 KT 34 75 (P<0.05) ; HiE 4 A F 7| E+MK-0752 4138 8 5K 2] 7 K (P<0.05),
FHCF & KB (P<0.05), BT Z IR (7 & B 8] 45 42 (P<0.05) ,mNSS Jii & K & W4 2 EB & & X MMP-9 mRNA 5 & & % 3k A-F
¥ I (P<0.05), I AE 318 R34 A (P<0.05) ,DLL4 Notchl .ZO-1 & Occludin mRNA 5 & 5 % 3k A F 3 FEAK (P<0.05)  £5i8 HE
A ¥ B I OE DLLA/Notch 15 5 38 8, K i i 7 BB M | R 1S K BBy IA o [ 7%
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Rehmannioside A protects blood—brain barrier and improres cognitive
impairment in rats with ischemic stroke by regulating the DLL4/Notch

signaling pathway

WANG Qian, LU Hao, REN Wei, WANG Qing, FAN Lizhen*
Nanjing Drum Tower Hospital/The Affiliated Drum Tower Hospital of the Medical School of Nanjing University, Nanjing, Jiangsu
210000, China

(Abstract] Objectives To explore the effects of Rehmannioside A on regulating the delta-like ligand 4 (DLL4YNotch signaling
pathway on the blood-brain barrier dysfunction and cognitive impairment in rats with ischemic stroke (IS). Methods Rats were
randomly assigned to the sham-operated group, model group, low—dose, medium—-dose, and high—dose Rehmannioside A groups,
nimodipine group, medium—dose Rehmannioside A+MK-0752 group, and MK-0752 group (n=12 per group). Except for the sham
group, the middle cerebral artery occlusion (MCAO) method was used to establish the IS model in the other groups. The low—dose,
medium—dose, and high-dose groups of Rehmannioside A were intraperitoneally injected with 30, 60 and 120 mgkg of Rehmannioside
A respectively, and intragastric administration of an equal volume of normal saline. The nimodipine group received intragastric
administration of nimodipine (12 mgkg) and intraperitoneal injection of an equal volume of normal saline. The medium —dose
Rehmannioside A+MK-0752 group received intraperitoneal injection of Rehmannioside A (60 mgkg) and intragastric administration
of MK-0752 (100 mgkg). The MK-0752 group received intragastric administration of MK-0752 (100 mgkg) and intraperitoneal
injection of an equal volume of normal saline. The sham and model groups received intraperitoneal injection plus intragastric
administration of equal volumes of normal saline. All treatments were given once daily for 14 days. Cognitive function was
evaluated using the Morris water maze test. Neurological deficits were assessed by the modified neurological severity score (mNSS).
Brain water content was measured by the wet—dry method. Blood —brain barrier permeability was assessed by Evans blue
extravasation, cerebral infarct area was measured by 2, 3, S—triphenyltetrazolium chloride (TTC) staining, and neuronal damage was
examined by Nissl staining. Quantitative PCR (QPCR) was performed to determine mRNA expression levels of DLLA4, Notch homolog 1
(Notchl), zonula occludens—1 (ZO-1), Occludin, and matrix metalloproteinase-9 (MMP-9). Western blotting was used to determine
protein expression levels of DLLA4, Notchl, ZO-1, Occludin, and MMP-9. Results Compared with the sham group, the model group
exhibited a prolonged escape latency (P<005), reduced platform crossings (P<005), and shortened time spent in the target quadrant (P<
0.05). The mNSS, brain water content, Evans Blue (EB) content in brain tissue, and MMP-9 mRNA and protein expression levels were
higher (P<005), accompanied by a larger infarct area (P<0.05). In contrast, the mRNA and protein expression levels of DLL4, Notchl,
7Z0-1, and occludin were lower (P<0.05). Compared with the model group, the nimodipine group, low—, medium—-, and high—dose
Rehmannioside A groups, and the medium—dose Rehmannioside A+MK-0752 group showed shortened escape latency (P<0.05),
increased platform crossings (P<0.05), and prolonged time spent in the target quadrant (P<0.05). Meanwhile, mNSS scores, brain
water content, EB content, and MMP-9 mRNA and protein expression levels decreased (P<0.05), the infarct area was reduced (P<
0.05), and the mRNA and protein expression levels of DLL4, Notchl, ZO-1, and Occludin increased (P<0.05). Compared with the
nimodipine group, the low— and medium-dose Rehmannioside A groups, and medium-dose Rehmannioside A+MK-0752 group
demonstrated prolonged escape latency (P<0.05), reduced platform crossings (P<005), and shortened time in the target quadrant (P<
0.05). In addition, mNSS scores, brain water content, EB content, and MMP-9 mRNA and protein expression levels increased (P<
0.05), the infarct area was enlarged (P<0.05), and the mRNA and protein expression levels of DLL4, Notchl, ZO-1, and Occludin
decreased (P<0.05). Compared with the low—dose Rehmannioside A group, the medium— and high-dose Rehmannioside A groups
exhibited shortened escape latency (P<0.05), increased platform crossings (P<0.05), and prolonged time in the target quadrant (P<
0.05). Moreover, mNSS scores, brain water content, EB content, and MMP-9 mRNA and protein expression levels were lower (P<

0.05), the infarct area was reduced (P<0.05), and the mRNA and protein expression levels of DLIA, Notchl, ZO-1, and Occludin



224 TR B 25 K222 4L hitp://hnzyydxxb.hnuem.edu.cn 2026 455 46 4

were higher (P<0.05). Compared with medium—-dose Rehmannioside A group, rats in the high—-dose group showed further shortened
escape latency (P<0.05), increased platform crossings (P<0.05), and prolonged time in the target quadrant (P<0.05), along with
decreased mNSS scores, brain water content, EB content, and MMP-9 mRNA and protein expression levels (P<0.05), a reduced
infarct area (P<0.05), and upregulated mRNA and protein expression of DLL4, Notchl, ZO-1, and occludin (P<0.05). In contrast,
the medium—dose Rehmannioside A+MK-0752 group displayed prolonged escape latency (P<0.05), reduced platform crossings (P<
0.05), and shortened time in the target quadrant (P<0.05), accompanied by increased mNSS scores, brain water content, EB content,
and MMP-9 mRNA and protein expression levels (P<0.05), an enlarged infarct area (P<0.05), and decreased mRNA and protein
expressions of DLL4, Notchl, ZO -1, and occludin (P<0.05). Conclusion Rehmannioside A may reduce blood -brain barrier
permeability and alleviate cognitive impairment in IS rats by activating the DLL4/Notch signaling pathway.

(Keywords] ischemic stroke; blood-brain barrier; Rehmannioside A; DLI4/Notch signaling pathway; cognitive impairment;
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BRI PEAKAE (ischemic stroke, 18)7&—F i Ifi
B ZEG | R IR R | 2 T BON M G IE 3 st
TR, gt o ks v s al, HET, T3 1S 17
DATER ATHE T A O (H R DK AR DU U 52 7™
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Delta FEECIAK 4(delta-like ligand 4, DLL4)/Notch

BB S S WA S NG A AR N 2o B
T ik SFe 1L PV 3 0L A A K B IR SRk, RS T
A B T UCE s 2 D RE BT 4/ MESE T AT, 2,
20 % 2 R BN A S I 5 B R R R
o 140 10k 57 [ DI RERREAG A OGS, (HHbATH A SRy
DLLA/Notch 553 B 4T 1S K BRI A 57 B2 AN 0
T A5 e ANV AE o DAL, AR5 R I R Hh 3l ik Al
FE (middle cerebral artery occlusion, MCAO)¥: ST
IS REUBRY ARFTHLBEHE A K 1S BRI AR 5 B A
PHIREA A 52 0 K T B A AL

I HRE %

1.1 SEIEzh¥

SPF ZiEr: BAE SD KR, 1A BTl 280~350 g,
W T b ot 258 ) 4 S50 2l W A BR 2 B (B F Al ik
5 SCXK (5%)2025-0003], MR HEHRMELL 25410 55 K
Bl:12 hOGIE/12 h BREEIERS EIRANEEEE &
NEFR A 1R E [ R POK AR TR
P R I 2 B o I SR I e S 00 sh e B D1 &
FHEUE (FIEHES . 2025AE02011)
1.2 FERFISE
1.2.1 FEGH M A (L DU AR YR
A BRA LS . BJ-10868) ; JE HE - (1IR3
VIR A BRA A S . MXS24624-5¢) ; MK-0752
(Notch {55 38 B 757 ) (WAL 15 B2 25 BH A R
oaE] S AN217141)  TTC Y @ikl & EB (i
& (g DU AE R IR A 415 . BB—4291
BB—4134);Nissl J 537 & (WL PR OT B AR h
FRZS AL LS . WLA128) ; RIPA Z4iik (VP9 VT 4l
AP RA R #5  JLC-E1144) ; BCA HEHE
il A & (I R AYEARFR LA S,
PT0001) ; RNA #2071 & (i A AR IR
oA S EZB-TZ1-L) ; Sk sk & (L bt
AW TREA R AL HES . JK-R5096) ; ECL fb22 %
SR & (i EE AR A FRA R S E-
CS-0050c); DLL4 Ft /&  Notch [A] J & 4 1 (Notch
homolog protein 1, Notchl)HTi& B/ N H-1
(zonaula occludens—1, ZO-DFUA G (Occludin)
ik L4 & 2 -9 (matrix metalloproteinase—
9, MMP-9)#iK  B-actin Hif& HRP FRic ILFHT
HleG “PL (RN =B ARG RAR 5 H
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21584-1-AP.20687-1-AP 21773 -1-AP 27260 -1 -
AP 10375-2-AP 20536-1-AP SA00001-2),

122 FEAUER Sl OHL T8 A R A Y
ARA R A B . CK4200) ; Z I REREAY (AL =
JIRAE I RHE AT IR A W], 045 . 51B11001 ) 5 H ke
L ORARE AR B A RA R, #155 . JY1000E) ;
Y62r W% (35 1# Echo Laboratories 23 A, A5 E-
cho Revolve R4) ;15U A #L (5 b 2% J8& ) g = 7
RHEAT IR R, 5 . KH-LQ3800) ; e it PCRAY
(3 Applied Biosystems A A], %5 . Prism® 7500) ;
22 R ER R 50 (1E1E GE /A A, 15 : Amersham
Imager 600),

1.3 KBWTTE

1.3.1 sh¥pdtss MBI R R R o R
FARL AR AT A (R A T A P
T2 M EH A SR S A A P
FH+MK-0752 41 \MK-0752 40, #2012 2 BRiR
FARASN, HARAHIIRA] MCAO L5 7 1S B
BARBAEMTT .45 B 5 WIS 5% 156 T LG 22 5 kR
AR B, T AW RN A, I 8 20 0 LR ) K (common
carotid artery, CCA) F/M5lifiK (external carotid artery,
ECA) K #i N Bl (internal carotid artery, ICA), X
CCA IEHHET I 4541, 78 ECA imims§—/N K e T
B 22 28 ECA i A 1CA F 218 4 F 2 I v 3l ik
(middle cerebral artery, MCA )t ii % , FHWr MCA
M3 2 h, BESS b B2z RS P 24 WP, R
R ERAEARE]  H 22 355 MCA BDZIHH , A3k
fadk ™, AR5 24 h 27 BIn A A LR E BRI
WA AN 4 AT E RS R I, T E s
A

132 syt shaor 4 U it dn
T HEH AR ) 2 0 ol T b
A 30.60,120 mg/kg FFE H 45 A R K ; JE S
SFAHBEE 12 me/kg BYJEBEHIY- | [R] I T S 45
PEPRERK s HUEE A R+ MK -0752 LI I T Y
60 mg/kg HITE T A JFHEE 100 mg/kg 1) MK-0752;
MK-0752 4H3#EH 100 mg/kg MK-0752, [A] A JEs v
S EF A FER K TR AL BRI ZH A RN I i
VE S S A B K o 1K/ FREE 14 d, M EHT A T
275 WAL SCIRAGE , 7Esh P8 b >R T 30,60
120 mg/(kg-d) MIBERE 25 2577 28, H R UL B & 7
B2, JE SR ik R P 8058 3 BEL A 59 , 7
I A5 S 92 56 b 2R T 12 me/ (kg-d) Y
W, TR A 2 R E T B ek R

B SR LB T A (60 me/ke) REIEAEAS
T AR AN A LT IR B RR E Bl R 255K
[i) Fsf P B — 2 P 255007 4 L6 R 4 3 J6% EL DT 11 5%
i), S A BIF Y 356 % 55 £ 55 Noteh {5 %538 B0 il 71
MK-0752 &5+ i, PAEIE DLLA/Notch {55 53 %
FEHLEH A FERIWLEI S 5N, MK-0752 7]
FHWTNotch SZ IR 24 5 T iR (5 5 5% 5, % Tk
Notch 15538 [ 7 # 28451 03 S 1l i e e 2y g B i o
PR FIBILAR M L 100 me/kg 1 18 71 4 4 i 301 3
YR 5E , BEAA R DLL4/Notch {55538 1 1 JCH
BEPEN,
1.3.3  Morris /KK B SL PPN RE RAHE AR
200 cm .5 50 em BYEITEKRE  AKEAERRAE 23 C,
AT EEHR S om, AL -ZRY T, PG
FERMERT K 1 em, &8 SAUREESZE 5 d i
17, B KRB BRI, BIFF =1 h R i
BERA K, R HAE 60 s NHREIE& |, 507E 60 s
JA5IFEPEE 5 10 s, 82K B AIKE] )
B L5 T i) VR kit R, B A s
TER A I 51T, R0 & AT 24 h )5,
HEF TS AR B BT K B T e AK S A
FH DK 60 s, ic sk 28 BT & AR B S H R4 FR A5
R, APEAS 2 [ e e,
134 HRMEIFEHPITS (modified neurologi
cal severity score, mNSS)PEH 2 ) REBLA AL
25T WL RS, R mNSS XK R 2 D ek
PR E TG . 1IE EE MG ShIRE ST BE A
s DR e ) SR S B A T TR, A
Ty 0~18 43, B , R WP 28 Dh e el 75
1.3.5 FREFMEMS/KE AYTHgss,
R 6 KR, 205 L L2 40 R AL B 5, Bk HL
i AR T  4F 100 CEZS MR T4 48 h, IR
FEHTKE T, &K 6K (%)
=(WHE-TH) ARHEX100%,
1.3.6  EB & ¥wid A il i i 5t R i 1 259 T 1
g, SLRDKE 2% EB YeRNAW LA 4 mlkg 5
FIEFIK, EB M5 2 h i, FHA: BRER KA 70
WL R T E R K EB Yk 45 50%
1= A LBREWAE 55 CTIE 18 h, B> 10 min, il
I A BV A AT LW MRAE 620 nm AR PYIROGEE
EB & AR AR M 2158, 15 A s e o i 5 s
BYEAATR R

137 TTC RGBT I RS
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20 CTF¥RUR 15 min, SR 5 K ikt 41 U 7R A7 V) g
2 mm JEWYIR U RS 2% 2,3,5- =KL U AU
SFALYIEWAE 37 CTFEEIFE 30 min, ] 49258
HRE [ 72 )5 , 8 Tmage J 3XPF50 BT AIAE X 38, AH15E
AR A 43 =K 1 A TR ST X 100%

1.3.8  Nissl eta szt goohits MR RG, &
O NERE A PRER K AT RE L . WS INH LN 4% 2 3R
R E 24 h JFHUE  HOBEREEE K , 2 oK
b UL IR AR D N /N SR N = L BT B )
WK S RS AT R VIR R R S wm,
Y1 F — HOR B0 | A VR 286 B LB K, SR I
VI A& T Nissl I H 20 min, BB R K . —
HORIEI , M I 3 i, D2 s S g 285t
it .

1.3.9  qPCR i fixi 41 41 DLLA Notchl ,ZO -1,
Occludin F1 MMP-9 ) mRNA kK i TRI-
zol T T HE UK 2H 21 5L RNA 3 o NanoDrop™ i
TEAL B RNA AT, (0 S e sl A & 7 37 C
15 min,85 C 5 s M F A M cDNA, i SYBR
Green Master Mix IR 1T qPCR #73 . $AJHIA
b9 .95 CHUAETE 30 5,95 CAETE S 5,56 CiE
K 30 .72 °CIEMf 30 s, JHFF 40 ¥k, LL GAPDH AN
Z R 28T i T T BT SRR 1,

z1 59K
Table 1 Primer sequences
FEH 5IYIFH1(5-3") KJE/bp
DLI4 1E1] ; CGTCTGCCTTAAGCACTTCC 142
JZ 1) : GAAATTGAAGGGCAGTTGGA
Notchl 1E ] : CAGCGGATCATCTGGAAGTGT 156
JZ 1) : AGCTCATCATCTGGGACAGGA
70-1 1E[A] : TTGACAGTCCACCTCCTTCA 128
Jz 1] ; GCTCTTGGTCTGGTTGATGA
Occludin 1E ] ;: GCTACGGTGACAGAGACCAA 121
JZ 1) : AGGACAGGTAGTTGGTGGTG
MMP-9 1E1] ; GCTGCTTTGCTGTTTGTGCT 167
Jz 18] : AGGTCGAGGTTGAAGCAAAG
GAPDH 1E[A] : CCTAAGGCCAACCGTGAAAAG 149

JZ 1) : TCTTCATGGTGCTAGGAGCCA

1.3.10 Western blot Kl iiZH 4! DLL4 Notchl . ZO-
1.Occludin Fl MMP-9 )2 (1325 7KF  H RIPA
SR iR AR I ZH 2L SR IBUS R 1, 4% BCA X7
SV BIE R AW, B30 pg SE AT
UK, JG % 2 PVDF i L BRAE =R T H 5% 2R 1l
HHEARM 2 hRIEE4 CFE5UT—HERE

1 % . DLL4 Notchl . ZO-1 Occludin MMP-9 & B-
actin(FREELLEIN 1:1 000), BEJR-5 HRP ARICH LI
Fhie 1eG —Pi(1:1 000)ERFE 1 h, ECL 1L
Ot AR SO UR R G A s ik
KIGAET  Image-Pro Plus 6.0 X 8 HIH TERHT,
14 Zit5a9ih

SCIG K Graphpad Prism 9.0 R {F #4745
Mo FFEIESI AT TR “xas "R . 224 1]
FLEER FH one—way ANOVA ;45752555 , 2[RI I 114
FCRCR ] LSD— K096 s #7707 2285, 20 18] P 49 L 4K
F M Games—Howell %555, DL P<0.05 WZER BB S
IS -3'E

2 &R

2.1 HEF A XNKRZTEZFEICIZEENZM
EEFARA A, AR A Bk R R 2E K
(P<0.05) , 2 8- &5 B D (P<0.05) , HFR S RS
PRI 4R %0 (P<0.05) . SHEAIZH LR, JE B T-4 |
HETE A K P R R R BT A R R+ MK -
0752 20K Rk ErE R 30 5 46 50 (P<0.05) , 2B 5
UBIHE N (P<0.05) , B ARG FRAS B8 I [R] I SE K (P<
0.05) . SR BHOE-4H Ho AL B A IR g K
B A I+ MK—0752 2H K Lk sReves A 1 44 4
K (P<0.05) , 5 1F- &5 UOBHE 8 /0 (P<0.05) , H RS
FRL 52 B2 INF (] 4145 55 (P<0.05) . SHBECTT A {20
Fods, MU A e ) e 4 K Rk ke v AR 40 2 4
5 (P<0.05) , 58T 5 B 1IN (P<0.05) , HAR %
PRS2 B I [R] A ZE K (P<0.05) . S EEH A Wyl
oA, Mt A R o 2 K BR b sk v O 3 4 e (<
0.05), ZF B 5 IREE N (P<0.05) , B ARG BRAS B4 i)
[B]ZEK: (P<0.05) ; M BT A H 5] i + MK -0752 4H
R IIZE K (P<0.05) , ZEHF- 5 B8/ (P<0.05)
H bR G R 15 R I E) 456 95 (P<0.05) , FEILER 2.
22 HEH A KR mNSS RixE/KERRN
SRF AL R, BRI A B mNSS K iR 7K
EI T (P<0.05) s SR i, Je S T4
BAF AR P R R T A R+ MK -
0752 21K B mNSS i & 7K SRR (P<0.05) 3 5
Je A2 LA, B AE A IR R R A R
A | +MK-0752 21K B mNSS A fini & 7K 82 245 7+
1 (P<0.05); 5B AF A GG 22 i, B A
H R R mNSS B 25 /K ARG (P<0.05)
LBt A hRl g e, MR A AR R
mNSS K % 7K 7 BRI (P<0.05) , Hb A T )
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R2 BHERKRZTEFIZIZEEN LR (vs,n=6)

Table 2 Comparison of spatial leamning and memory among groups of rats (x+s, n=6)

il eI/ T OBk H bR K5 B8 B )/
BFARAH 23.72+1.21 9.84+1.33 18.76+2.61
B 46.58+2.79° 2.3620.68° 7.54+1.37%
JEF T4 30.12+2.03% 6.91+1.10% 15.29+1.59%*
HEETT A IR 2 36.8422.47%4 5.28+0.92% 12.58+1.79%%
B A FEZH 33.41£2.29" W 6.17+0.98" 8 14.18+1.46%™
T A FR A 30.6822.07"+m4 6.82:+1.09%mA 15.011.57"m4
HEH A TR E+MK-0752 21 38.65+2.61%44 4,830,834 11.21£1.38% 24
MK-0752 21 45.27+2.88* 2.58+0.71* 7.88+1.23

T ST ARYEE, P<0.05; SHIRIL L, #P<0.05 ; 5 8 Fb 20 A, 2P<0.05; S5t 35 H R B 4 HL 3, WP<0.05; S b A

AL, 4P<0.05,

HE+MK-0752 21K B mNSS K i & K 3 349 8 (P<
0.05), W 3,

*3 FAKRR mNSS RAEIKELE (x5 ,n=6)
Table 3 Comparison of mNSS and brain water

content among groups of rats (x+s, n=6)

EB 5 JH 5 (P<0.05) , I FE3E I AU K (P<0.05)

PR 4,

%4 BEKRMEAR LB & RRAELERLE (v ,n=6)
Table 4 Comparison of EB content and infarct area in

brain tissues among groups of rats (x+s, n=60)

415 mNSS/4} i 5 7K 4t/ % 215 EB &t/ (ng/g)  MNHEFERIAY%
BFARA 0.00+0.00 62.151.42 BFARH 25.37+3.42 0.00+£0.00
R 10.38+1.63" 84.78+1.57" A 82.46+6.35" 38.72+3.16"
JEBE P4 4.58+1.11% 64.87+1.20" Je T2 36.78+3.88" 16.52+2.03%
HEH AT A 6.97+1.28%~  74.65+1.33%" HIEHE A 61.29+4.71%4 28.43+2. 674
B A R 5241170 6942+ 25" W W A R 49 84+4.12%W 2 1840 354AM

B A mR
HIFEHE A R+ MK-0752 41
MK-0752 21

4.63+1.09% W4
7.42+1.34%04
10.12+1.59*

65.12:+1.18%m4
76.28+1.29%:44
83.96+1.52*

M A R 37.56+3.96" WA 168412 07"mA
HLBETE A AR+ MK-0752 41 57.33+4.39%44  27.4]142 5974
MK-0752 41 80.416.12* 37.63+3.08"

1 HEFARLEL, *P<0.05; SRR LLH , *P<0.05; 5 JE St
A AR, 2P<0.05; 5 Hb BT A (IG5 =2 g, mP<0.05; S5 Hh i
1 A s R R, 4P<0.05,

23 MEHANKRMALN B FERKEILE
BN

SBFARA s B4 K UK 4 EB &5
T+ (P<0.05) , AR AL I AL K (P<0.05) , S5
FLBR, JE B2 M w T A IR A A b
HAF A ThFHE+MK-0752 40K B ZHZ EB &3
FEAR (P<0.05) , IGRESE IR IS 46 /1N (P<0.05) . 55t
P2 HGER, M A IR PR A S T A P
FH+MK-0752 41K RN414Y EB a7/ (P<
0.05) , B AL i AL K (P<0.05) , S HLEETT A %
I P M B A SR 2 OR R 42 EB
P EBIEL (P<0.05) , B AEFE T B 46 /N (P<0.05) .
g A il e, T A SRR AR R
202 EB & HEFRAK (P<0.05) , IkiHE 5L T FR4R /N (P<
0.05) ; Hu 815 A P+ MK —0752 41 K B i 2H 41

T SIFARA T, P<0.05; SR AL, #P<0.05; 5 e 5
LR HAE, AP<0.05 5 5 b A MR 4L H AR, ™P<0.05 5 S i
A FIEL 3, 4P<0.05,

24 EEF A WKBRBE TGN

BT AR AL X ph 2 ST HES) %% ELRLI) , 246 e
SR NS W], 2 IR B AR 5 2 M B 45
¥4, JE R/ IMAR 53 A7 34159 G 60 175 B 3 AR 21 P o HE
FIZERL B AR AR A A S e %,
JE I/IMAE /B 2 0 46 M Bt A (% P R
O BT A R 28 T A R AR e HES T
AP, Je /MRS I E3E 2 s MR A TRl i+ MK -
0752 A2 Teii 0 PO R, Je /MBI /)
MK-0752 0 FE R SRR 420, TEULIE 1,
25 HEE A W KBKALR DLLA Notchl . ZO-1
& Occludin mRNA FRi%& 7K H 2500

H5RFARYAH L, BRI KR40 DLLA,
Notch1 ZO-1 2 Occludin mRNA FEik 7K E4IREA (P<
0.05) ,MMP-9 mRNA Fik/KFEXTHE (P<0.05), 5
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Eﬁﬂﬁ;iﬂ
1 FBEKXRMEEITIRG L (Nissl, x200)

Fig.1 Comparison of neuronal damage among groups of rats (Nissl, x200)

RV AH LG, o A K b Rl e S
20 KB A PR E+MK-0752 4H K B 40 41
DLI4 Notchl .ZO-1 F Occludin mRNA FEik/K -4
JHiE5 (P<0.05) ,MMP-9 mRNA ik 7K -4 FEA% (P<
0.05), SR B P20 HoAs , M A R Rl A R
HEEH A FPFR+MK-0752 41k BUIRIZH 4L DLLA
Notchl .ZO-1 & Occludin mRNA 2 ik 7K 2 F&AIG
(P<0.05) ,MMP-9 mRNA k7K FEHFH 5 (P<0.05)
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10044m 100um
HEEHAP T E +MK-075248 MK-075248

KN DLIA Notchl . ZO-1 & Occludin mR
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W A FRE AR R4 2 H DLLA Notchl ,Z0-1
M Occludin mRNA FIK/KFEH4FHE (P<0.05) , MMP-
9 mRNA EKEIKFFEL (P<0.05); HBETH A i
H+MK-0752 4 K AN 214 H DLLA Notchl ,ZO-1
& Occludin mRNA Fk7K AL (P<0.05) ,MMP-
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#
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Fig.2 Comparison of DLIA4, Notchl, ZO-1, and occludin mRNA expression levels in brain tissues among

groups of rats

SRR LR, P<0.05 ; SR H AT, #P<0.05; 5 e 3

S wy A PR AL, 4P<0.05,

2 LEER, 2P<0.05; S EH A IG5 B2 LA, ®P<0.05;
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26 HEF A NFKRKAL DLLA Notchl [ZO-1
K Occludin EERIZKFBI 0

SRFARY R, BRI K U ZH U DLLA
Notchl .ZO-1 & Occludin 5 H &35 7K X REAK (P<
0.05) ,MMP-9 & [ kK2 FH5 (P<0.05) . 515
RIZH LA M Bty A IR b = ) e s P20 &
HBEH A PR +MK-0752 2 K BRI 42U DLLA |
Notchl .ZO-1 & Occludin 3 H 15K T+ 5 (P<
0.05) ,MMP-9 & [ Fik K- HIREAIK (P<0.05) . HJE
BT 2H oA, LB A (R A R B A
) i +MK-0752 44 K BRI 2H 21 DLLA Notchl |

70-1 FOccludin 8 HFERKFHEIRHIL(P<0.05) , MMP-
9 T HEIAACEL T (P<0.05), S5 H1IEF A {KFH)
T MO A T R 2R U2 DLLA |
Notch1 ,Z0-1 K Occludin % H ik KFE T+ 5 (P<
0.05) ,MMP-9 £ [ &R IK-FHIFEAL (P<0.05) . Sl
BT AT A, BT A R K U 4
#rh DLLA4 Notch1 . ZO-1 } Occludin % 4334 7KF
Y17 (P<0.05) , MMP-9 & 14 26 ik 7K SR AR (P<
0.05) ; LB A 7R +MK-0752 241 K BUki41 218
DLL4 Notchl . ZO-1 } Occludin & 1353k K -1/
% (P<0.05) ,MMP-9 % 1 335 /K F- T+ (P<0.05)
PEOLIA 3,

R
&
*—’
S R =
SIS §
& B o &
& 5 &
P B I &
&5 % 40 4 A g S
& B P BB QRS
DLL4 |=_ s —— - | 75 kDa
Notch1 |_ J— | 274 kDa
ZO-1 | — | 195 kDa
Occludin |—  —— | 59 kDa

MMP-9 [ e s

- --| 100 kDa

B-actin l— — — — — — — —‘ 42 kDa
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Fig.3 Comparison of DLI4, Notchl, ZO-1, and occludin protein expression levels in brain tissues among groups of rats

T SEFARL L, P<0.05; SHIRILL AL, #P<0.05 ;5 R B 41 HL#E, 2P<0.05; SHL BT A RIS AL HLAL, mP<0.05; 53 #4F A

4 He A, 4P<0.05,
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