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&2, 4k, B ORI S, K 300070, 2 KL EBR, K 300192)
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FEARI RO b B IR0 i, Bat SMR AL T i BAL EAE PRI S T RAL R OR A, SR A A Bk 0 kA 5
M (hydraulic conductivity, Lp), M S1P stid AR Aoy fd FBFE MG S0 R, FH A ERLE R AL T
A, ME SIP stit BAC R 5| AL oY A L 4m 6L Rs Y 3% 4 £ Bk 945 45 % @ (VE-Cadherin), F-ILsi & @ THeHm, $R
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T, S BARBAESEREZF, AAERARLELMNERE T, TALATREAL @I F-NHEGHBERLH,
i F-MZh & @ 5 F4LRAN, Wi NI AFEGE A %B R, TENELTH " VE-Cadherin £ 254, SR
BaE W2, IR R k., M S1P TRAL 22 T 494 it B4k &5 VE-Cadherin #¢ F-IL3h & G 89 % v, 4538 S1P T 4ph)id
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Effect of Sphingosine 1-Phosphate on the Increased Microvessel Permeability Induced by H,O,

ZHANG Lizhil’z, SU Jian', WEN Kel*(l.Department of Pharmacology, School of Basic Medical Sciences, Tianjin Medical
University, Tianjin 300070, China; 2.Department of Obstetrics and Gynecology, Tianjin First Center Hospital, Tianjin 300192,
China)

ABSTRACT: OBJECTIVE To study the effect of sphingosine 1-phosphate (S1P) on the increased microvessel permeability
of rat induced by hydrogen peroxide(H,0,). METHODS The method of rat mesenteric microvascular perfusion in vivo was
used. Microvessel permeability was assessed by measuring hydraulic conductivity(Lp). The microvessel were stained with
immunofluorescence technique and examined with laser confocal microscopy to observe the effect of S1P on the changes of
vascular endothelial-cadherin (VE-Cadherin) and F-actin caused by H,O,. RESULTS H,0, increased Lp to 6.1£0.9 times of
the control(P<0.01), but after pretreatment with S1P, H,O, did not give rise to a further significant change. Immunofluorescence
study showed that HO, could change F-actin cytoskeletal architecture. F-actin arranged disorderly and irregularly. Formation of
stress fiber was observed in the middle part of cell. H,O, could also restructure VE-Cadherin. Detachment of adherent junction
and formation of endothelial gap was observed. Pretreatment with S1P could inhibit the change of VE-Cadherin and F-actin
induced by H,O,. CONCLUSION SI1P can improve the increased microvessel permeability caused by H,0O,, which might
mediated by inhibiting the formation of stress fibre and endothelial gaps, strengthening adherent junction.

KEY WORDS: microvessel permeability; sphingosine 1-phosphate; hydrogen peroxide; hydraulic conductivity; vascular
endothelial-cadherin; actin
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KPR D ek AG S . I 4 4k & (hydrogen peroxide, (1) PN B2 4 e 37 1 A A 2 A A 52 1) v G F ST AR
H,0,) /2 i BEL4% A1 N R 48 Jf BT B T8 7). ROS () — H. At U S1P LRI N B4 L I BL], A
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PEICYOFARNEE STP X A B2 40 1R B 328 42 3=
LG5 B —— I8 A 4 I 5 R £ T (vascular
endothelial-cadherin, VE-Cadherin) A2 41 it &5 22 L5y
AR .
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1.1 SEEEhY

SD K, 2~3 Hi&, fAiH: 220~250g, & %
5o, mRESR Y ORI, SRS A
5 SCXK(i#)2005-0001.

1.2 3k

SIP(£[E Avanti Polar Lipids A #], fit%5:
0429998-8); H,0,(3:[H EMD A w]); 45K 1
vl 1gG HLAR M B R < 't 3 (Fluoresciniso-
thiocyate, FITC)bric 9 'Hi=F 1gG Hriksiil B 3% [H
Santa Cruz Biotechnology /~ 7]; Alexa Flouro 488
Fric i 28 FR 1K (32 [ Molecular Probe /A ).

1.3 X4

Leica TCS SL WO R BRI (15 [ Leica
Awl)s W HERE S (6 1H Stoelting 2 w]);
Olympus CK40 5% W4 85 (H 4% Olympus 2 7).
2 HE
21 KW & 5kl 4 K 4% 5 P (hydraulic
conductivity, Lp)FJill &

2 CHRBI T, KRS BB TS 3%1%
UL Z44(65 mg-kg )RR, AMEME IR
1.5~2 em EWYIH, R R IBE T3 B AR 2 B
Bi b EEUR R E N 30~50 pm AR KT
BN IR o 0 I AR R A Y 52 K 24
W, WEVE TS 1R 50~80 cm 7K AT o B 5 K 1) Landis
FOA, T8 T 0 AR I ) P o A T AR A
MAFRERK &, THE M REMILE Lp, W&
Bl A SEEE Y Sea6r 4. HEEX 32 K SD
K, BENL A 4 4, R4 8 H. xJfdl: ¥
1% BSA 75 min; H,0,41: B 5CHEF 1% BSA 15
min, RJEWEVE 100 pmol- L™ H,0, 60 min; S1P 41:
Y SEHEE 1% BSA 15 min, RJE#EE 1 pmol- L™
S1P 15 min; SIP+H,0, 41: ¥ 4Ci#EiE 1% BSA 15
min, REWUHEE 1 pmol-L™ S1P 15 min LA &
4 1 pmol-L™" SIP ) 100 pmol-L™" H,0, 60 min.
VT o R R A Lp (AR, R S 1%
BSA I Lp M. Frr ki 1% BSA-
FRAE ECHC il o

T EBLAR HI 24 2013 4 1 505 30 4555 1 9]

2.2 AEAARR BB A P S 0 0 R AR ) A R
Y

SLEGENY A W BRI R N “2.17
WUR, Tk 2 R R, R 1%%
RS 15 min. 2r ETHERK, PBS UL 2 X,
K 10 min. 2R )5 HF 0.1% Triton X-100 ¥ PBS
MY 30 mine FiE N 1% BSA M 0.1% Triton
X-100 f] PBS ] 30 min. HIAZGHE S (00 705
IgG itk 4 CHE LA % 1% BSA ] PBS ¥k 3
e I FITC b () Z i = L% & 30 min,
MO LR £ BB W EE . ¥R DK 490 nm, &
S 520 nm.o JEFE xy FIi 7, H Leica =4
RN T A W 2 R AT A, R =
Y5, WS B 41 il VE-Cadherin 24K,

2.3 FEAROK BRUBRRI A P Rz 4 R AR DL B B 1 e
RSl )

SIS A W RO E R R 42,17
TR, ks bk 52 R 2P R, i 28 54 T 33
7 2.5%% % 15 min. 0.1%Triton X-100 22 [
VE 30 min i , 10 P9 EVE [A) IR R T 7 10 UsmL ™!
Alexa Flouro 488 Fric i) W 2EIM ik M 0.1% Triton
X-100 20 min. £8 1%BSA-#RA% FC 3 20 min Ji5
OGS R A BB WSS . BRI 495 nm, K
S 518 nme LR xy i 7720, H Leica =4k
TR AR T S A A R AT b, BR =
Y5, WS N B 4 M VLEh B 1o A i L
24 Gl b

THEPERILL X £ 5 Rox, %00 ELi R H H A
#7753 M (one-way ANOVA). ik 25 11 4 56 7K S
0=0.05, WEHEMEMLKARE P<0.05 HEEES. I
HEH A SPSS 12.0 A0 7 .

3 #R
3.1 SIP X H,O, BN Bl RIS Lp 34
)5 1

FOHEVE H,0, 100 pmol- L™ 60 min 7] 5 | A2 13
178 Lp B TF s, 1B & 6 A 6.13£0.87 £i%,
57 Wb A BT W 25 1 22 7 (P<0.01) . B ME
SIP (1 pmol-L™"yrJ 42 3 MR MM Lp i, At
R 111(0.66 +£0.12)f%(P<0.05). £ S1P Fikb P )5, 1
WEE HyOp AN, Lp B AR L. Aot FME Y (0.89+
0.10)f%, SX A LR E =R, 451K 1.
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o] 2F N
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payiiil Sip H.0:  SIP+H:0-
Bl 1 SIP 3 H,0, 5| A2 A i % 3 % 1t 3 Ao By 5 v (n=8,
X+5)

Hxaitis, YP<0.01, 5 H0, 4K, PP<0.01

Fig 1 The effect of SIP on the increased microvessel
permeability caused by H,0,(n=8, X*S)

Compared with control group, "P<0.01; compared with H,O, group,
PP<0.01

3.2 SIP X} HyO, Fr S i A B 41 S 45 4kt 1 A2 4k
(1) 5% M

Xof W U055 N B2 41 il VE-Cadherin 32 B 43 4
TN A, AT A RDRG B AL, B AT
S, WSO, R TR,
S R IERE B, R MBS RIBR . T H,O, ¥EVE
60 min Ji VE-Cadherin 28 5500, SWiZIR, 2k
FHRE AT LB AIR SEE « 5 S1P oK WL VE-Cadherin
(RITEARAT 5, {H S1P Fil &b B AT #H] HoO, 51 1)
VE-Cadherin 25 #1281k, g5 9L 0L 2,

B2 HAERERBENEGME N EESHEEA N
R e 5,200 X)

A-XTH4; B-SIP 4l; C-H,0,4l; D-SI1P+H,0, 4l

Fig 2 The staining images of the microvessel endothelial-

cadherin observed by laser confocal microscopy(200X)
A—control group; B-S1P group; C—H,0, group; D-S1P+H,0, group
3.3 SIP X HyO, FrBUMLE P B2 4l i L 5) £ 1 A2 4L
Al

X A i 2R ARt bk A e L e 1 F-AL
A S A A A0 T, A e R i e
HE, AR I F-ILBhE A R RRR G,
MR R AR F-ILsh s F 2T 4E. S SIP R
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SR LB B 0 0 A AT 520 o AT P B2 40 52
H,0, /YA, 40 F-JULah & 1 73 A 25 ALAS R
A0 A IR BRI ) ST YE TR . S1P TiAR P
RG] Hy O X WLB R H 5, 45 R WL 3,

B 3 BOLAREBMAENEHAE W AL 5 & a
% Fe5,(200X)

A-XTH4l; B-SIP 4l; C-H,0,4l; D-S1P+H,0, 4l

Fig 3 The staining images of the microvessel endothelial-

actin observed by laser confocal microscopy(200X)
A—control group; B-S1P group; C—H,0, group; D—S1P+H,0, group
4 iFig
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A A N i 55 AHAR 40 VE-Cadherin ) N 3
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REATHEZ, T 300 W v T AT
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X} VE-Cadherin [ 5200, f15RAH M ADRS BERE, 00
20 ) BRI . 45 SRR W], STP w44 M I
ZAT T HoOo X RGBEH IR, H05H1 40 o 1] Bt 4T
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HE IR S A N 3 A LB A
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AL A B 1 B 1 R R 4y o Bl 2R 1 S LER B
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P B A0 B T BRI, B RS T SRAE IR AT
Rtk F-ahEE 4G, Bk sOthaic i R
KT S BoR F-IBh B (. AHFSTE
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