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Mechanism of AG490 improving neurological function after ischemic stroke

ZHANG Wei', XING Ling', YAN Tao'?

(1.Tianjin Neurological Institute; 2. Department of Neurology , General Hospital , Tianjin Medical University, Tianjin 300052 , China)
Abstract Objective: To investigate the mechanism of AG490 improving neurological function after ischemic stroke. Methods: C57BL/
6] adult male mice were used to construct a photochemically induced ischemic stroke model. They were randomly divided into the Control
group, Stroke group, DMSO group,and AG490 group,with 18 mice in each group. Neurological function scores were performed 1,3,7,and
14 days after the operation. The expressions of Janus kinase 2(JAK2),signal transducer and activator of transcription 3(STAT3),
interleukin—1 a(IL—1ct) ,monocyte chemoattractant protein—1 (MCP-1),complement Clq,matrix metalloproteinase—9 (MMP-9), tight
junction proteins( occludin, claudin5 , and ZO-1) in mouse brain tissue were detected by real-time quantitative PCR on the 3rd day after
operation. Autophagy—related proteins (LC3 I/ 1 ,P62/SQSTM1, Beclin—1) and tight junction proteins (Occludin, Claudin5,Z0~1)
were detected by Western blotting. Results: Compared with the Stroke group and the DMSO group,AG490 treatment significantly
decreased the ratio of staggered steps/total steps on days 3,7 and 14 (F=3.704,9.199,10.83,all P<0.05). AG490 down —regulated the
mRNA expression of JAK2 and STAT3( F=6.331,7.168, both P<0.05 ).Blood=brain barrier—related indicators ( Occludin, Claudin5,
70-1) mRNA expression( F=7.648,29.83,25.08,all P<0.05) and protein expression levels were up-regulated( F=12.42, 10.88,14.32,
all P<0.05). The mRNA expression levels of MMP-9 was downregulated (F=9.790,P<0.01).The mRNA expression of inflammatory
factors IL-1a, MCP-1,and Clq in brain tissue were down —regulated (F=5.486,5.455,4.862,all P<0.05).In addition, AG490
treatment upregulated the expression of autophagy—related proteins LC3 [ /LC3 I and Beclin—1(F=6.092,15.52, both P<0.05) , and
downregulated the expression of P62 /SQSTM1 (F=8.143,P<0.05). Conclusion: AG490 improves neurological dysfunction after
ischemic stroke by inhibiting the pro—inflammatory effect of JAK2-STAT3 and regulating autophagy to reduce blood —brain barrier
damage.
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Tab 1 primer sequences

i EIEZEX]
IL-1a sl

(5'—3")
ATGCCTACTCGTCGGGAGGAGA

T AGCAACACGGGCTGGTCTTCT
MCP-1 ARSI CTGCTACTCATTCACCAGCAAG
T CTCTCTCTTGAGCTTGGTGACA
MMP-9 U514 AAACTCTTCTAGAGACTGGGAAGGAG
T AGCTGATTGACTAAAGTAGCTGGA
Occludin L3514 GTTAAGGCACGGGTAGCACT
TG TCATAGTGGTCAGGGTCCGT
Claudin-5 L3514 GTTAAGGCACGGGTAGCACT
TG 1 TACTTCTGTGACACCGGCAC
70-1 35149 TGAACGTCCCTGACCTTTCG
TG 19 CTGTGGAGACTGCGTGGAAT
JAK2 BRI GCTCCTCTGCTTGATGACTTTG
TSI ACAGCCAGTGGAGTCTGGTCT
STAT3 LG9 GCGGAGAAGCATTGTGAGTGA
U AGACGGTCCAGGCAGATGTT
Clq G 19 TCTTGCCACCGTGAAGTGAGGA
TG 19 GCCCGATCCAGAATTTGCCCAT
GAPDH  LiiF51¥ GCCAAGGCTGTGGGCAAGGT
AiEE TCTCCAGGCGGCACGTCAGA

T 1L-T o FIZAAEAN 22 -10; MCP-1: BRAZ AR £ L 2B 11 -1, MMP-9:
HF4mE A -9; Occludin . Claudin-5 F1 ZO-1: B384 1 ;JAK2:
AR E R 2; STAT3 A5 545 S 555G K1 3
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Fig1 AG490 improves neurological function after ischemic stroke

in mice
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Fig2 AGA490 inhibits the expression of JAK2-STAT3
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Stroke 2H/NERAH EE , AG490 2 /)N BN 2H 2R R ) Oc—
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2.4 AGA90 FEAR B o bk il 5= b J5 K % B T 89 K ik
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Stroke 2/ il IL-1a . MCP-1 Fil Clq 97K F Tt &
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FClq 7K i 2 B IR (F=5.486 .5.455 .4.862,
) P<0.05).

2.5 AG490 1L 3k B o M i A PN RoBg B K
Kl 578, 5 Control ZHAH L, DMSO Fi1 Stroke ZH fixi
A4y LC3 T/LC3 T A1 Beclin—1 %% FF 34 Jin
(F=95.85.20.07, #] P<0.05), Ifii P62/SQSTM1 [&1I%
(F=6.322,P<0.05), 5 DMSO FI Stroke Z1 4 It ,
AG490 41 LC3 1 /LC3 T F1 Beclin—1 FY # ik 7K -4
i (F=6.092.15.52, 4 P<0.05), 1fii P62/SQSTM1 )
FIRREAR (F=8.143,P<0.05) .
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Fig3 AG490 ameliorates blood—brain barrier disruption after ischemic stroke
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