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FETH R AR EIL AT LI H (82274620) ; [H5K A SREHAIE 435 H (82004436) 5 4 44 1A f@ FERHIT I H B 2241
B (2021CXA041) s 48 HEA HOH T HE AR BOME F RBHITI H (JAT90269) _

DOI:10.3724/SP.J.1329.2023.04005 Fr AR (FIRERS ) FRIRAS (OSID)

BE B8 24— TEIF B BE A(24A) BCE /) R Bk b B U2 )5 B A A 8 R 48 il (BMEECs) 4 4% 89 45
FAH] . ik ¥ 45 A0 B # C57BL/6 N Az FE F Rk 0 AR T R4 A0 24A 40,4015 2,
BERL 2 24 A 40K R 20 min WA 37 & 3 Bk 2 %U’”ﬁ-«&&%?f%#’]}%J‘;Luﬂuékﬁﬁ-«&ziJFE%(CI/RI)#%& 18
FRADNEASBALDIRAEAAZ, REIL, 24 AWRA 24 AEF , 7= 430 mg/(kgd) ; BRF KédAfe
AR LA 25 T SRR ey AP 3 7J<:Jm‘£%' 3 EF 1R/, EETWT7 do 53 K AAYZ i HF 5
(mNSS) 3 4E D FAP 2 7 fb 2 A2 R A F7 A2 50X (NORT) Fe K 8 (MWM) #- 4 /s Rk sn T 48
KA oI5 5 Sk kAW AR m e CD31 &3k ;5K B Western blot A8 I 20 22 B 488 & & 1(ZO0—-1) A A%
& (Occludin) | % % % 4% & —5(Claudin—5) . 57'%@&4&#7[’3%KB(p NF-kB) . & @i~ -1 (IL—1B) At 5
W F—a( TNF—a) BRI 2K 4% & F i 8 —2( TRPM2) \BF B2 1L 71 258 & & 8B (p— AKT) BE B2 AL 48
JR A P B 3 B —3 (p—GSK3B) & & KA KT, m%:@) A2 5T RAE A A mNSS £ % 1.3,
5.7 KA RIEH(P<0.05); 5 MALE ,24A A H 3.7 X mNSS B B A& (P<0.05), @ Afnhit: 58
FAR4LbE AL NORT 1.24 h 2 A 15 20 R K (P<0.05) ; 5 A A 201045, 24A ZE NORT 1,24 h 12 3]
FREA BRI ZH(P<0.05), HBRFRALK,BERATREH 2~4 RABBRIABEK, FHEAARTF SR
A R Y (P<0.05); AR LA 24A T TG H 3 4 RABBRPA R %4, FHRAFFERHEA D
¥ m(P<0.05), @ WA CD31.20-1.Occludin,Claudin—5 %& & & i B F K40 CD31 X b kA& A
FEVENLER R, 5BF RAbi A4 CD31 KR KXW ZEAK(P<0.05); 5AA Ak, 24A 20
CD31 %&£ X 25 (P<0.05). 5M8F K44, #828 Z0—1.Occludin. Claudin—5 & & & % 29 &
T B (P<0.05); 5AEA 20 1L 4%, 24A 28 ZO—1.,Occludin, Claudin—5 %& & & 2 &% 27 % (P<0.05) . @ p—
NF-kB.IL—1B.TNF-a.TRPM2.p—Akt.p—GSK3B & & £ ik : 5B F KA b4, #E A 40 p—NF-«kB.IL- 1B,
TNF—a,TRPM2 £ ik B 2.3 4, p— Akt p—GSK3B & X ¥ 5K (P<0.05) ; 5 AL AL 48 1k 4%, 24A 40 p—NF—
KB.IL—1B.TNF-a . TRPM2 % & F ik K-F 9 & F %, p—Akt.p—GSK3B £ AW 23 (P<0.05), &#:24A
TH K E CI/RIAD RWAP 2 6k A Fm T it , AR K2 R, & BMECs 3 45 , £ AL 7T 46 5 TRPM2/
Akt/GSK3B i@ %69 A4 H % .

KT B bR b Rk f B IR 24— CBRIF VS BE A IR 6 A K 28 i ; TRPM2/AKT/GSK3p il 5%

SIRARE ALl X 2% B, A5 T TRPM2/Akt/GSK3B I BRI 24— 2 TR V5 5 A £ B i 5t 1t 7 908 3o 400 03 e 60 65 P 2 A o o WL (0 ). e 52 2 4
2023,33(4):317-324.
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sion injury by TRPM2/Akt/GSK3p pathway [J . Rehabil Med,2023,33(4):317-324.
DOI:10.3724/SP.).1329.2023.04005
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A e T S EE BB AL I A A 2 | A
PR Fii 2 v o i 2 S8 B0 85% . FRAR AT ARG
7 AR A L IAL , R AT AR A 1Y) A R R SE % (ELR
A2 1) LBt 2 X7 fik 2 25 B R A 7, PR A A e I -
#E VE #5177 (cerebral ischemia/reperfusion injury, CI/
RD™ . CI/RI o #& o 1fi i 5% B (blood brain barrier,
BBB) 451 W] ik . BBB & 4E 45 ik 2 A 1) S 5 A 1y
B, HAZ O HH RS 3 ) I AFTE T ORI UK R 50
R AL A PN B2 41 B (brain microvascular endothe-
lial cells, BMECs ) , 14 X i il dofe S SR ooy L 78
i e 1t R I S B Se 32 B L 1R BBB B i MG
bRl S AT R FRE VR o 8 A SE T, A
CI/RIZ™ . BBB Y1473 5 TA K0 ) B B i 25 UIAHOC
PRIt , BB 35K 8036 BMEECs (195 12502 24 il iR 7 C1/
RIJ5 BBB i {5 i — > H 27 [i) o

Wik I 22 A4 H AV 2 718 38 2 (transient receptor po-
tential melastain 2, TRPM2) J& — F PU 2 {AK Ca®*JF 3
FEVEFH R 7l , A SR B IILS Ca™ A, 7E BMECs
DIRER IR il 3 B CE Z/EH . CI/RIT &
TRPM2 38 JH #1% , /£ BBB (B e % DG S ™
FH 1 4 B (protein kinase B, Akt) J& 4 g 7775 # &
FPEAT AR, BEIR A B RS (glycogen synthase kinase
3B, GSK3B) /& Akt | i 48 43 1, Akt id i 8% 2 1k
GSK3B,Z 51 R AE R LT 1t 2. NF-kB
(nuclear factor kappa—B, NF-«B) /&% 5 41 iU £7 1% 1
RAE I B I OCEE I 1 PR -, Akt/ GSK3 3 [ A U T
T NF-kB ) ZRIE I8 AAE B o i TRPM2
IS Akt/GSK3B W0 , AT BT R BT TR,
U % BBB i 5 . AJ W, TRPM2 7 CI/RI J5 BBB )
b A AR

Hh 2 7R i I il 45 th BBB IR YT H R R A
FEH . thehiis RRE RhE FH i 25 AR Y , AR
P R s TR U L BUR Bt
AL SRR, W TR YT I 2850 , HZ I A
AR GBI BIORFERE AL TG . 24- L BRIFETE
E A (Alisol A 24—-Acetate, 24A ) J& V5 (1 32 235 14
BLGY, VR ZH F A 5 R LB PR B T A
PRI 9% % H2 85 H (tight junction proteins, TJs) %4E
FH ARG gl o P4 i 4 v BBB 5473 A/ AL i AS
WIEh . DA 58— 22 W% 24A X CI/RT/D B
TRPM2/Akt/GSK3 it i B 520 , LU R 5¢ HAE C1/
RUKAE R -9 BMECs BIBLA] , Ml R IA ST CT/RT
AT 0 B 8%

318

1 #MR5AFE
1.1 G

PEHE 10 Ji i SPF 2 Mk 1 Y 4= 2 C57BL/6 /N B
45 J IR 20~25 ¢, T AR A Y RHE A R
AL [ SE5G S AL rE i A E Y - SCXK () 2020-
0054 ], 1) 5% Tt gt vh B 25 K== 52 50 s oo V7]
WES : SYXK ([# ) 2020-0002] . Fr A 5L 56 ) € 3 i
e g v s 24 K 2 B ) S I A0 3L S 61 2 A e (e v
= :FJTCMIACUC2020091) .
1.2 FZEIIRALEFNAH

Morris 7K 2K B CHT AR 2R 46 (g ik gk
aEBHE A R AR s fb2E Ko g b A (S
BIO-RAD A ], 15 . ChemiDocXRS+) ; 24 A (_F i3I
AR A R F) L L5 . B21765)  BCA & 11 M
JEE I 5 AR B (BEBR R RBHE AR s £ i 2,
I (ethylenediaminetetraacetic acid, EDTA) (3 = K
A W3 RN F] L, ST066) 5 1] 41 /17 2% [ —1 (zonula
occludens—1,Z0-1) Pk (L5 : 21773-1-AP) [ &
5 F (Occludin) HL ik (HE5- : 66378-1-1g) YR Iy H
Proteintech 2\ 7] ; % % % 4% 25 (1 -5 (Claudin—5 ) $L &
(Proteintech 28 H] , #IL %5 : 66146-1-1g) ; H A& -
1B (interleukin—1@, IL-18) FL A& (it 5 : Cat#Ab9722) |
TRPM2 Hi K ($1t5 : ab11168) 3% Wy [ ¥ [ Abcam
/A\ ﬁl 5 HEP 95.? ﬂ: ﬁE ? - (tumor necrosis factor— o,
TNF-o) HilK (Ht5 : Cat#11948) BEWR 1k 4% T -«B
4K (phosphorylation nuclear factor— kB, p—-NF-«kB)
(#L 5 : mAb#3033) | Akt HTL 1K (HL 5 : Car#4691) |
GSK3B LMK (L5 : Cat#12456S) . p—Akt Hiik (35
Cat#4060) .p—GSK3B Hi A (4t : Cat#9323S) ¥l [
22 [H Cell Signaling Technology /3 F]
1.3 28k
1.3.1 SCI B4l 45 H SPF 4% i 4 C57BL/6
F BEALEC T R TR 4 BRI 244 4,
H15H,
1.3.2 sl s BALZ 24A AR
UM 31 6 3l ik 25 FL AR B A7 2 B AR 4l A T
(0.3 mL/100 g) 75T 1% 1% B 2 80K /N BRURR I , 43
BB S Rk ERLE L 5.0 T AR 4 A LR BN A5 A
B KEEFL 20 min J5 WA FFVRE ML . AT AR ZH /N B
S B s sh ko A e s REs 4L
1.3.3 ik A& AR S/ B T
TTHEE . 24A ZHZ5 T 30 mg/ (kg-d) 24A HEH T ;



2R BT A5 LT TRPM2/AKt/GSK 3B 3 BRI 24— ZBEEE VBT A A4 Fiki 55 10 P08 7 563 4% Fiki A4 100 75 PR 2 200 B 1y 4L 1

s T A 2 FIASE 0 2 D) 2 3 4 A B AR B R K
TTHER o SHIERS 1 IR/d,ELTHLT do

1.3.4  WEAERR

1341 MAEIEE B TEBIEH1.3.5.7 K%
I 2 D RE B 45 P 43 (modified neurological severity
score, mNSS) PFAl /N RAP L D REZ FE L . 4G N
FoR O AN o TN L L B o B S
1841 MBS, 4/ # 28 D) RE b Ay B ™ o
1.3.4.2 ARIIIEE 70 TR sh )+ A R R
H #9045 5] (novel object recognition test, NORT)
S KK E (Morris water maze , MWM ) 3256 DA /)N
FIAFNENRE o

(1)NORT =24 IaUHT 24 h, 58/ A W
YA BN A A2 8 S min, 3 WA EE . IR
FE 2 FATE TN 2 AH A B0k A B, SR FHERASHL
ATHL I s/ BRI SR S AR R YIRS ] . 1 h
Je KPR B N W C AT I, 24 hs PR
o, ik E

WUIFEE = F W AR R IR GRr i + IH I IA) $- R IR
X 100%

(2)MWM 25 MWM 5250 3 225 Al 2R B B
AU B o SR AL 3% 5 g A ik B /N BR 1 32 3
Bl RO . O YRR B SEHET 1~4 did
/N BRE A H AR 65 w5 00 B[] Ay ik sl v AR .
@ MBI BE - SEI0 5 5 KAGHE 3 RBR A i~ A 2s
IR 60 s/ ERGE 2T 3 2R HARF- 6 B9 IR AL
1.3.43 AN CD31 R kKA R ] He i
ECIERG I P Kz 410 CD31 kK F . EAR D7 4
3% I PG Z Sh TR B RR /N B, 0.9% NaClig
WA 4% 22 58 W E S W 2800 I TRE U i 2H 4 i 4
MR Y) Ao R4 um JEEE Y] R H A

EDTA HUFEAEE BAEE 15 min, B HI 2~3 h ZEE .
% R £h 2% "% (phosphate buffered saline, PBS) 1 4%
Jo , 4= 13 1 2 1 (bovine serum albumin, BSA ) 45
1,37 CHEAEMF A 1 he RS TR IT—41 CD31(1:500)
B S, 4 Cab o URH T AR X R 1 4 ik
637 CHE 1 h S UL, PBS Ve S L I £ 47, 6-
TR R 2 TR g W (47 6—diamidino—2-phenylin-
dole, DAPL) B HT ¥ K I 5 5~10 min, 35 37 7 3
A, IR AR A T A RRLEE B LB 2 34
B RET B BE 35KV A
1.3.4.4 2N ALUE R A R RH Western
blot #6:1 3 21 /]y B 4 i i 20 28 ZO—1 . Oceludin , Clau-
din=5 ., p-NF-kB.IL-1B . TNF-a . TRPM2 ., p-Akt ., p—
GSK3B M 1Rk & . #IUEE M5 BCA & =ik
ErE TR L] 10% 43 B TR, 100 mA |
4 CHERS WIRBHA 2 h, —Pi 4 CiERBE , I H —
PUHARIEE 1 h, 0 ECL Ak~ & C i 5 85I 1% 5
G TR K EEA R AR
1.4 SEil%obr

K SPSS 26.0 e it #4447 B 43 A o T
TR A IR a0 A BUE DA (s ) e, A1) LR
FH 5 225007, 457 2255, BT LR LSD—1 32 5 4
J7 2255, P L3 R Games—Howell 15, P<
0.05 FnER HAGIHE L,

2 # =R

2.1 3#H mNSS kb

SR TF AR AR — s ] 55 b g, #5575 40 mNSS 78
B 1.3.5 7 KRBT, ZFHAGIEE X (P<
0.05) ; 5 LRI 2 W] — B[] A LA, 24A 256 3 .7 K
mNSS B B FE%, 22 5 HA S22 8 X (P<0.05).
W1,

£1 3ZHmNSS bk (7xs) v
Tablel Comparison of mNSS in three groups (x+s) Scores
2H 5 n EBDN E RPN EEPN E VDN
BFARHA 8 3.0040.71 2.50+1.12 1.7540.66 1.884-0.78
ik 8 6.75+1.09" 6.25+0.66" 5.25+0.66" 5.13+0.78"
24AH 8 6.75+1.09 5.0040.71% 4.50+1.00 3.38+0.86%

T SRR ARG — RS AR 1) P<<0.05; SHEEI4T [a]— i ] A He 82, 2) P<<0.05.
Note: Compared with the sham surgery group at the same time, 1) P<0.05; compared with the model group at the same time, 2) P<0.05.

2.2 3HINAIThRELLER

SR P AR e, BRI ZH NORT 1,24 hilBl45
BB IEAL, 2R A S8 L (P<0.05) ;5
RERIZH L4, 24A 24 NORT 1.24 hiR S48 50 0]

T, 2R EA G L (P<0.05). LA 32,
SRFARE s R T HUG 26 2~ 4 Kk ke gk
W1 WK 2R H AR T 5 B B>, 2 R H
HH T2 L (P<0.05) ; SR i, 24A 41T
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UGS 3 4 Kb R W B, r B H AnF 5 K2R3,
YOI 3G, 22 5 B et 1 L(P<0.05) . WL

1h
24 h
\
BRFARLL R 24A 41

E1 34 NORT3LiFE
Figure 1 NORT track in three groups
F2 34 NORTIRFIFEH L% (v+s)
Table2 Comparison of NORT recognition index
in three groups (x+s)

21 5 n ThiRGIFEE/ % 24 hiRSHE%0 %
BRFRA 8 70.11+7.40 68.9847.50
i 8 42.4245.83Y 28.05+6.54"
24A 2 8 57.95+4.96% 58.98+2.522 BFERE R g
TE: SEFARAIE, 1) P<0.05; S5 H#,2) P<0.05. 2 348 MWM it &5 E

Note: Compared with the sham surgery group, 1) P<0.05; com-
pared with the model group, 2) P<0.05.

®3 EAMWMERFZFHBERTESREILR (v45)

Table 3 Comparison of result of MWM and frequency of target platform crossings in three groups (x+s)

Figure 2 MWM test track in three groups

W AR 0 /5 s o
w P %ﬁk & T VS PR UASL I 22NV S JAN

BFARAH 8 59.164+1.64 34.71+12.72 16.56+6.62 10.74+2.24 5.25+1.98

AR 2 8 58.97+1.04 52.77+6.21" 46.1749.28Y 28.284+12.00" 1.2541.20V
24A 2H 8 58.46+1.44 48.48+7.40 25.82+5.78% 17.56+6.05” 3.75+1.207

TE: ST AR — B ] £ H 4, 1) P<<0.05; SHAIGL ) — i [ 15 He 8, 2) P<<0.05.
Note: Compared with the sham surgery group at the same time, 1) P<0.05; compared with the model group at the same time, 2) P<0.05.

2.3 3] CD31.Z0-1. Occludin. Claudin-5 & 1 KR TR (P<0.05) . SEF AR i, AR
FSLy S AR 70-1 . Occludin . Claudin-5 & 1 % 5 & W] B F &

HFERA CDI N F RN HBE BWLaE (P<0.05); SHIEIA HLH, 24A 240 Z0-1 . Occludin .
B HIR TR AL, BRI CD31 56 A . Claudin-5 B HF AR BT, 2R A% E
FEAIR (P<<0.05) s SARULH LA, 24A 41 CD319606% X(P<<0.05). WIK3 K4 %4,
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DAPI

BFARL

B

24A A

CD31 Merged

TE:A.D .G DAPIFIA ;B .E H 2l CD313K3k;C .F .1 DAPLFICD31 & &l .
Note: A, D and G represent the expression of DAPI; B, E and H represent the expression of CD31;

C, F and I represent the superposition of DAPI and CD31.
B3 34 CD31REINFRIEKFLLE(X200)

Figure 3 Comparison of immunofluorescence expression of CD31 in three groups ( X200)

Z0°1 S —— m— 230 KDa
Occludin | EEG—  S— A S D)

Claudin-5 25 kDa

Practin N S S— 2 Do
TBFARA AL, 24A 4
4 3%£870-1.0ccludin.Claudin-5 & A £ &
Figure 4 Protein band figure of ZO-1, Occludin and
Claudin-5 in the three groups

#4 3£87Z0-1.0ccludin,Claudin—5 2 F & ik L1 (7+s)
Table 4 Comparison of protein expression of ZO-1, Occlu-
din and Claudin-5 in the three groups (x+s)
Ml n 70-1 Occludin Claudin-5
BFEARL 3 0.96+0.09 1.014+0.08 1.05+0.02
TRETRIZH 3 0.51£0.03" 0.52=+0.08" 0.59-+0.08"
24A ZH 3 0.85£0.062 0.83£0.04” 0.95-0.06%
T SIEFARLLIE, 1) P<0.05; SHRIZ HEE,2) P<0.05.

Note: Compared with the sham surgery group, 1) P<0.05; com-

pared with the model group, 2) P<0.05.

2.4 34 p-NF-kB.IL-1B.TNF-a & 1 # kK F

S B FARA e AR p-NF-xB IL-1B . TNF-
o EARRKFHHE LI, 25 BA 5115 S
(P<0.05) ; S RILH H#5, 24A 2 p-NF-kB . IL-1B .
TNF-a £5 R IAKE B T %, 25 BA 51
B (P<0.05), WES5.%5,

65 kDa

" - 0
i . CE— —

pociin W — 2 D:

_

B-actin - - — 42 kDa
FBFAA HAZH 24A H
B5 34 p-NF-«kB.IL-1B.TNF-a EAEKTHE
Figure 5 Protein band figure of p—NF-kB, IL-13 and
TNF-« in the three groups

R5 3% p-NF-«B.IL-1B.TNF-a & 8 &K% L8R (x+s)
Table 5 Comparison of p—NF-kB,IL-1f3 and TNF-«

protein expression in three groups (x+s)

20 5 n  p-NF-kB 1L-183 TNF -«

MEARH 3 1.05+0.16 1.05+0.14 0.92+0.10
Wi 3 2.0140.09" 1.80+£0.11" 1.56-£0.20"
24A% 3 1.6240.09? 1.404+0.092 1.114+0.17?

TE: SR TFARILE, 1) P<0.05; SHRILL LEE,2) P<0.05.
Note: Compared with the sham surgery group, 1) P<0.05; com-
pared with the model group, 2) P<0.05.
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2.5 341 TRPM2.p-Akt.p—GSK3B A #kEEE:
SRFARY i, L] TRPM2 263k B 38

(P<<0.05) , p—Akt.p-GSK3B F iAW i F &, 271

HAS I #E X (P<0.05) ; SHAIA] L, 24A 4]

TRPM2

TRPM2 % 3% B &2 T B (P<<0.05) , p-Akt, p-GSK3p
FIRBI I, 22 e B A G E L(P<0.05)
WLE6. %6,

170 kDa

GAPDH 36 kDa
Akt T o e S o GE— S ccmm— — 56 kDa
GAPDH YR G s wnis e Sy . awww e 36 kDa
p-GSK3p —-— - . - — - o
GSK3p WS S S G S S S S G Do
GAPDH A S S S S — e 36 kDa

1 2 3 4

5

6 7 8 9

TE:1~3 MR T AR :4~6 WAL 7~9 K 24A 2 .
Note: 1-3 are the sham surgery group; 4—6 are the model group; 7-9 are the 24A group.
6 34 TRPM2,.p—Akt.p—-GSK3pEALKTE
Figure 6 Protein band figure of TRPM2, p—Akt and p—GSK3 in three groups

F6 34 TRPM2.p-Akt.p-GSK3p & B RiA L E (v45)
Table 6 Comparison of protein expression of TRPM2,
p—-Akt and p—GSK3 in three groups (¥+s)

A n TRPM2 p-AKT p-GSK3p
BFARH 3 040£0.01 0.88£0.05 0.9720.09
iRIZ] 3 0.74+0.06" 0.48240.04" 0.3640.06"
24A%H 3 0.5340.06” 0.7840.05” 0.6240.07”

TE: S5BRFARILE, 1) P<0.05; SERIL A, 2) P<0.05.
Note: Compared with the sham surgery group, 1) P<0.05; com-
pared with the model group, 2) P<0.05.

3 it i
3.1 24A[EGE CI/RUDR AL DhREMIN T HE
ARG R BN, 5RR A L, 24A 41/ L
mNSS 143 B B B, NORT 1.24 hiH il48 504 8 i
T 55, MWM b sk 7 oK i 4, 28 H A7 5 B0
T, $2 7R 24 A AT EE/N R 2T RE GAITIRE . X
ATREFNLA T PRI AG O - D A L 378 P08 3 463 1 o A
BBB i 5 P34 i nl G A T LA S R R 5 AR
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INHNTIREIIE . BBB 4544 1) 58 # R AR R5 1 5 A A
TR EE 1 I A= B BL A, 259+ T 0] B o el 5t
BBB M M5 NI D BE . 4E+F BMECs 1E & 454 F12))
it M TJs 528 24k 37 BBB 45 i @ ME 0. CD31
T PN 2 24 T e A A 3 B 4, O A B A 32 A
W, RS S e G g A A R BT . Claudin-5 .
Occludin 1 Z0-1 & HA A 4 53+ 25 46 i A B o)
fE Y TJs, 4341 T BMECs 40 g i 6 a1 , P [a] A4 , 36
[ 4k 37 BBB AUZ5F FIZNRE . 24A T CD31 . Clau-
din—5 . Occludin f1 ZO-1 F ik A fFr LI, $#278 24A
Ay /b CI/RI Ji BMECs 1 TJs i85 38 , £ 4 BBB 5¢
P @ B IGE R WD SE R T Rk T R
BMECs Fll TJs i e iL-P-E e Ao 7 v ™= A R dt i 2R
i [N 7 J& BMECs 3 8 B i 2% 0 20 T LI . NF-
kB J& CI/RI 5 48 5iE G S5 I 149 ke 4 PRI, dfe a5 2
NF-«B 25 [ &3k i B 38, fik % 7 3% TNF- o« 1
1L—13 45 4i i PR 1 10 22 38, 328 1 0 K 48 i R v o
24A /D CL/RUGHEFR L NF-xB . IL-18 . TNF—a [/



2R BT A5 LT TRPM2/AKt/GSK 3B 3 BRI 24— ZBEEE VBT A A4 Fiki 55 10 P08 7 563 4% Fiki A4 100 75 PR 2 200 B 1y 4L 1

Az 3R 24A Uk /D 98 E T BRI, PP BMECs Al
TJs, 5 5ERTWF 78 K B /D 9 i AH S 7 NF-xB  1L-
1B . TNF-o ik fE el 35 A b % 55/ & %5 BMECs i
il g R—a,
3.2 24A 97 BMECs W] fig 15 i % TRPM2/Akt/
GSK3p ik fi %

AWFFRLER B, SR L, 24A 2 TRPM2
FEIR KB BREAR , p-Akt . p-GSK3B ik 7K F-H i
FhE L 2R 24A AT fig 38 o 95 %5 TRPM2/Akt/GSK3
iR BMECs F1 TJs. AIRES DL F R E A &
O TRPM2 /- AL R 7= A, SR8 9k 7 i
AL, BEIR Ts, 2 5 L5 P9 52 40 A R 151e) ) He
PTG AT 20-1 R . ARBESE 7N, 24A T
J& I TRPM2 35 , HE 1 FEAIK R AE R 77K F- Dz
BMECs #i4)1 , iX 5 S A i 9% & A ] TRPM2 R] /b
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Protective Mechanism of Alisol A 24—Acetate on Brain Microvascular Endothelial Cells in
Mice with Cerebral Ischemia—Reperfusion Injury by TRPM2/Akt/GSK33 Pathway
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ABSTRACT  Objective: To explore the mechanism of Alisol A 24-acetate (24A) on improving brain microvascular endothelial
cells (BMECs) injury after cerebral ischemia reperfusion in mice. Methods: A total of 45 10-week-old male C57BL/6 mice were ran-
domly divided into sham surgery group, model group and 24A group, with 15 cases in each group. The model group and the 24A
group were treated with 20 min bilateral common carotid artery ligation followed by reperfusion to establish a cerebral ischemia re-
perfusion injury (CI/RI) model, but the common carotid artery and vagus nerve were separated without ligation in the sham surgery
group. The 24A group was given 24A through intragastric administration with the dosage of 30 mg/(kg-d), and the sham surgery
group and the model group were given equal volume of normal saline through intragastric administration. All three groups were giv-
en intragastric administration once a day, for seven consecutive days. Modified neurological severity score (mNSS) was used to eval-
uate neurological deficit; novel object recognition test (NORT) and Morris water maze (MWM) were used to evaluate the cognitive
function; immunofluorescence was used to detect the expression of CD31 in cortex; Western blot was used to detect zonula oc-
cludens-1 (ZO-1), Occludin, Claudin-5, phosphorylated nuclear factor kappa-B (p-NF-«B), interleukin-1p (IL-1p) and tumor necro-
sis factor-a (TNF-a), transient receptor potential melastatin-2 (TRPM2), phosphorylated protein kinase B (p-Akt), phosphorylated
glycogen synthetase kinase-3 (p-GSK3) protein expression levels. Results: (1) Neurological function: compared with the sham
surgery group, mNSS in the model group significantly increased at the 1st, 3rd, S5th and 7th day (P<0.05); compared with the model
group, mNSS in the 24A group significantly decreased at the 3rd and 7th day (P<0.05). (2) Cognitive function: compared with the
sham surgery group, the NORT recognition index at 1st and 24th hour in the model group was significantly lower (P<0.05); com-
pared with the model group, the 1-hour and 24-hour NORT recognition index in the 24A group significantly increased (P<0.05).
Compared with the sham surgery group, the escape latency of the model group significantly prolonged and the number of times of
crossing the platform significantly reduced from day 2 to day 4 after intervention (P<0.05); compared with the model group, the es-
cape latency of the 24A group was significantly shortened from day 3 to day 4 after intervention, and the number of platform-site
crossovers was significantly increased (P<0.05). (3) The expression of CD31, ZO-1, Occludin, Claudin-5 protein: the fluorescence
expression of CD31 in the sham surgery group was dense and showed red fluorescence; compared with the sham surgery group, the
fluorescence expression of CD31 in the model group significantly decreased (P<0.05). Compared with the model group, CD31 fluo-
rescence expression in 24A group significantly increased (P<0.05). Compared with the sham group, ZO-1, Occludin and Claudin-5
protein expression levels in the model group significantly decreased (P<0.05). Compared with the model group, protein expression
levels of ZO-1, Occludin and Claudin-5 in the 24A group significantly increased (P<0.05). (4) Protein expression of p-NF-«B, IL-
1B, TNF-a, TRPM2, p-Akt, p-GSK3: compared with the sham surgery group, the expression levels of p-NF-«B, IL-18, TNF-a and
TRPM2 in the model group significantly increased, while the expression levels of p-Akt and p-GSK3p significantly decreased (P<
0.05). Compared with the model group, the expression levels of p-NF-kB, IL-1p, TNF-a and TRPM2 of the 24A group significantly
decreased, while the expression levels of p-Akt and p-GSK3p significantly increased (P<0.05). Conclusion: 24A can effectively im-
prove the neurological function and cognitive function, reduce inflammatory response and ameliorate BMECs damage of CI/RI
mice, which may be related to the regulation of TRPM2/Akt/GSK3p pathway.

KEY WORDS ischemic stroke; cerebral ischemia reperfusion; Alisol A 24-acetate; brain microvascular endothelial cells; TRPM2/
Akt/GSK3p pathway

DOI:10.3724/SP.J.1329.2023.04005

324



