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Effect of SIPR1 on Blood-Labyrinth Barrier Permeability in Aged C57BL/6] Mice
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Abstract In this study, the paper examined the expression of SIPR1 in stria vascularis of C57BL/6J]
mice at different ages to explore the effect of SIPR1 on the permeability of blood-labyrinth barrier in endothelial
cells of stria vascularis of the aged cochlea. ABR (auditory brain response) was used to measure auditory func-
tion. Evans blue staining for the permeability of the cochlear blood-labyrinth barrier. The expression of S1PR1

and connexin in stria vascularis of cochlea was detected by immunofluorescence. The release of S1P was detect-
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ed by ELISA. The permeability of endothelial cells was measured by Transwell chamber. The expression levels
of SIPR1 and tight junction protein in EC were detected by Western blot. The results showed that the hearing
threshold and high frequency hearing loss were significantly increased in the 12m group, the permeability of co-
chlear blood-labyrinth barrier was increased, and the expression levels of SIPR1 and tight junction protein were
decreased. At the cellular level, the release of SIP and the expression of SIPR1 were decreased in the D-gal+EC
group, and S1PR1 expression was increased after the addition of exogenous S1P, while the expression of tight
junction protein was decreased and endothelial permeability was increased in the D-gal+EC group, when exoge-
nous S1P was added, tight junction protein expression was increased and endothelial permeability was decreased.
When S1PR1 inhibitor was given, tight junction protein expression was decreased and endothelial permeability
was increased. The decrease of SIPR1 expression in vascular stria endothelial cells of the cochlea during senes-

cence may down-regulate the expression of tight junction protein, and then affect the permeability of blood laby-

rinth barrier.
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Fig.1 Hearing threshold of mice in each group
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A: blue and red fluorescence image of Evans in the vascular veins of cochlea. Arrows indicate that the fluorescence intensity in the vessels is reduced; B:

statistical chart of mean fluorescence density difference of extravascular space leakage in each group. All the mean values were X+s, n=3, **P<0.01.
E2 /NRERIESURIEE

Fig.2 Vascular permeability of mouse cochlea
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>
1
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A BB R R SR s g I A S0A Bz J@ ESTPRIZEEEE; B: 244 A @(SIPRH:;t’ GE I I BB R R ) RS, n=3, **P<0.01.
A: laser confocal microscopy showed S1PR1 fluorescence images on endothelial cells in the cochlea vascularis; B: statistical chart of mean fluorescence

density difference of SIPR1 in vascular veins among all groups. All the mean values were X+s, n=3, **P<0.01.
B3 &4/RERMEL ESIPRIFIRIEA

Fig.3 The expression of SIPR1 in the cochlear veins of mice in each group
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g L 50 N B AL TR ZO-1 56 18R s D: F AT B Z0-124 2 S gi it 18] BT A B BRI wEs, n=3, *P<0.05, **P<0.01.

A: VE-cadherin fluorescence images of endothelial cells in cochlear vascular veins by laser confocal microscopy; B: statistical diagram of the differ-

ence of the mean fluorescence density of VE-cadherin in the vascular veins among all groups; C: fluorescence images of ZO-1 between endothelial cells

in cochlear vascular striae by laser confocal microscope; D: statistical chart of ZO-1 mean fluorescence density difference in vascular veins among all

groups. All mean values are X¥+s, n=3, *P<0.05, **P<0.01.

El4 FH /) RE R EL P A6 R FEEE B RIE KT

Fig.4 Expression level of tight junction protein in endothelial cells of cochlea in each group
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Desmin+DAPI CD31+DAPI

vWF+DAPI
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A: ECHIR; B: VO E vWE R T () AN IAZ (B (); C: S BE 9 365 CD3 (4L () AT A% (i €24); D: e 54 5 Desmin(4 () A1 [
AEREND
A: EC image; B: immunofluorescence identification of vVWF (dark blue) and nucleus (blue); C: immunofluorescence identification of CD31 (red) and
nucleus (blue); D: immunofluorescence identification of Desmin (green) and nucleus (blue).

E5 /NRERIES AR MAEEFFREE

Fig.5 Culture and identification of mouse cochlear vascular endothelial cells
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T BN P53 8 A AT 3Rk A Ex A B A0 P2 LA RN SRS B2 T; Fr O KNP 165 FATIN SR AL A0 A7 . T 14 S s 1 ks, =3,
*P<0.05, **P<0.01.
A: endothelial cell aging related-B-galactosidase staining; B: endothelial cell aging related-B-galactosidase staining positive cell count; C: protein bands
of endothelial cells P53, P21 and P16; D: analysis of relative expression of P53 protein in endothelial cells; E: relative expression of P21 protein in en-
dothelial cells; F: analysis of relative expression of P16 protein in endothelial cells. All the mean values were ¥£s, n=3, *P<0.05, **P<0.01.

El6 D-galif SR MMTE

Fig.6 D-gal induced endothelial cell senescence
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A: SIPIPRUKE20 0T B: Bl L7 80 2 41 STPR 126645 C: SIPRIEE B4 HK; D: SIPRIE 1445, E: N %41 FS1PR1E ]

Nk BT, BT M SR xS, n=3, *P<0.05, **P<0.01.,

A: analysis of SIP release level; B: fluorescent images of SIPR1 on endothelial cells in the cochlea vascularis; C: SIPR1 average fluorescence density

difference statistical diagram; D: protein band of SIPR1; E: relative expression of SIPR1 protein in endothelial cells. All the mean values were X=s,

n=3, *P<0.05, **P<0.01.
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Fig.7 S1P release level and S1PR1 expression level in endothelial cells
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Fig.8 Changes of endothelial cell permeability in each group
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Fig.9 Expression of tight junction protein in endothelial cells in each group
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