— 222 — BERERKFZR 2026 £5 51 &5 2 #5 (Journal of Chongging Medical University 2026.Vol.51 No.2 )

JRREE SR A R GEBIRHINT  DOI:10.13406/).cnki.cyxb.004001

S1P/S1PRs s 45 1l % IR 458 )51 211 ML Ly GE Fn afuw i B B & #%:
£ NPSLE /D 948 H

S S
(P B R — M8 E BRI R, B 330006)

[# ZE )BT ER MPELL BRI (neuropsychiatric systemic lupus erythematosus , NPSLE ) /& J i3 72 77 J&1 41 it flid 2% 14 9 B
B, LB 2 B - 1 -5 R (sphingosine—1-phosphate, S1P) & HAZ 1A (S1P receptors , S1PRs ) {5 53 % 7 18 45 Ji) 4H it ) B AN 4 45
I S B 5 A e v VR AL . 73k« P SR AE T O R/ L 4l g 3% A (Murphy Roths Large/lymphoproliferation , MRL/Ipr) 7]\
FUNPSLE 5881, JEF 4 2847 24 U i 3% NPSLE /NBR oS80 T4 : #R 28 NPSLE /NI A1 4 S1P/S1PRs 3l [ 43 41 321875
Ak s 3 SIP S (FTY720) (S1PR1 B 8h 7] (SYL927) #1 S1PR2 BHIKi 7 (JTE-013) -7 S1P/S1PRs 18 1% , TEAl %} NPSLE /)N B A
ZAT Ry I B B R A M b 2 20 GO AR L B AE DG (AR 1Y RE N S A P SR W VB LG TR A i i B B LA M, el
ARG T 40 T PR B A 43 A, R SR B 7L (Western blot) 43 HiHHSEE FRIA . 455 :NPSLE /R W] 5 AR IA S0 e |
FEIEFAMABREAT Jy , Al B VAR T DX R 28 e % A el o 7o) 48 B 2 5 it it e B @ s PR3 o 43 F7K 7 |, NPSLE /s R 4 21
SIPFISIPR2 5k 1, S1PR1 . B ZE 4K 11 1 (Zonula Occludens—1,20-1) 1 b 2 55558 11 (E-cadherin) £ T . T S1P/
SIPRs {55538 B W1 W 0O AT R S, DR 00 T DX 28 e B A , B (IR SR ol T , 1 o SR i 4 2 1 3R, G SR A B e
Ko G5« AN IS J& NPSLE If i Jif b Ty i s ik 1) G Bt L300 =44 , SIP/S 1 PRs {5 53 8% J Al £F NPSLE g IList i J 44 F 2
YEF . 018 T 10 S1P/S1PRs {7 538 i vl (R 47 6 20 MO D B , 445 1M 5 s S8 8844 , o4 NPSLE FO 18 PPA FG T T HR (BT 5 ms .

[ SR )0 2N PP PR LTSN 5 JET 200 ML 5 o e 5 B 2 - | - AR 5 M - | - 244 B R
[HESZEES]R747.9;R593.24 [X#ttREmE]A

The role of the sphingosine 1—phosphate/sphingosine 1—phosphate
receptors signaling pathway in regulating pericyte function and
blood—brain barrier integrity in a mouse model of

neuropsychiatric systemic lupus erythematosus
Li Jianbin,Wu Rui
(Department of Rheumatology and Immunology , The First Affiliated Hospital of Nanchang University )
[ Abstract] Objective : To investigate the pathological significance of pericyte loss in the pathogenesis of neuropsychiatric systemic lu-
pus erythematosus (NPSLE) and the mechanism of action of the sphingosine 1-phosphate (S1P)/sphingosine 1-phosphate receptors
(S1PRs) signaling pathway in regulating pericyte function and maintaining blood—brain barrier integrity. Methods : MRL/Ipr mice were
used to establish a model of NPSLE, and NPSLE mice were selected based on neurobehavioral changes. The experiment was designed
to explore the changes in the expression of S1IP/S1PRs pathway components in the brain tissue of NPSLE mice, intervene in the S1P/
S1PRs pathway by using the SIP antagonist (FTY720) , the SIPR1 agonist(SYL927) , and the SIPR2 blocker (JTE-013) , and assess
their influence on neurobehavioral changes, blood—brain barrier permeability , histopathological changes in nervous tissue, and the ex-
pression of related proteins. Evans blue extravasation assay was used to assess blood—brain barrier permeability , immunofluorescence

assay was used to observe the distribution of pericytes and endothelial cells,and Western blot was used to measure the expression of re-

lated proteins. Results : NPSLE mice exhibited significant cognitive
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(2025-11-27) the molecular level, there were increases in the expression levels of

impairment, anxiety, and depressive-like behaviors, accompanied

by neuronal loss in the hippocampus, the loss of cerebral microvas-
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S1P and S1PR2 and reductions in the expression levels of SIPR1,Z0~-1, and E-cadherin in the brain tissue of NPSLE mice. Interven-

tion in the S1P/S1PRs signaling pathway significantly improved behavioral abnormalities , alleviated neuronal injury in the hippocam-

pus,reduced Evans blue dye leakage, enhanced the expression of tight junction protein, and improved pericyte loss. Conclusion : Peri-

cyte loss is a key event in the early stage of blood=brain barrier dysfunction in NPSLE , and dysregulation of the SIP/SI1PRs signaling

pathway plays a crucial role in the pathological process of NPSLE. Targeted intervention of the SIP/S1PRs signaling pathway can pro-

tect pericyte function , maintain blood—brain barrier integrity , and provide new strategies for the assessment and treatment of NPSLE.

[Key words ] neuropsychiatric systemic lupus erythematosus ; pericyte ; blood=brain barrier; sphingosine 1-phosphate ; sphingosine 1-

phosphate receptor;tight junction protein
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