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Protective effect of losartan on bovine cerebral microvessel
endothelial cell injury induced by angiotensin II in culture

LIU Hui-qing , ZHANG Xiu mei, WEI Ximr bing

( Departnent of Pharmacology , School of Medicine , Shandong Univessity , Jinan 250012 , China)

Abstract : Aim To investigate the protective effects of losartan on bovine cerebral microvessel endothelial
cell (BCMEC) injury induced by angiotensin II ( Ang II) in culture . Methods In this study, cultured bovine
cerebral microvessel endothelial cells were used and the lactate dehydrogenase ( LDH) leakage from bovine
cerebral microvessel endothelial cells were observed. Flow cytometry was used to evaluate intercellular adhesion
moleculel ( ICAM1) expression in bovine cerebral microvessel endothelial cells. Supernatant nitric oxide
(NO) and endothelinr1 ( ET;) contents in bovine cerebral microvessel endothelial cells were measured, by NO
assay kit and radioimmunoassay, respectively. Results Angiotensin II, in a dose-dependent manner,
increased lactate dehydrogenase leakage , NO and ET, releases , intercellular adhesion molecule-1 expression of
bovine cerebral microvessel endothelial cells . These effects induced by 1 x 10~ *mol* L™ angiotensin II were all
significantly inhibited by 1 x 10"’ mol* L™ losartan. Conclusion  Angiotensin II may be involved in the
initiation and progression of cerebrovascular disease by injuring cerebral endothelium directly and causing
endothelial dysfunction. Losartan was shown to protect against angiotensin IFinduced bovine cerebral microvessel
endothelial cells injury by blocking AT, receptor, suggesting that losartan may play a role in the prevention and
treatment of cerebrovascular diseases .
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Table 1 Effect of losartan on lactate dehydrogenase
leakage (LDH) , nitric oxide (NQ) secretion and
intercellular ( ICAM1)
expression in cultured bovine cerebral microvessel
endothelial cells (BC MECs) induced by angiotensin IT

adhesion molecule 1

LDH/ UsdL™' NQpmol*L"'  ICAMI1/ %
Group
(n=4) (n=4) (n=3)
Control 59 18 14 4 7.0%X2.3
Ang 111 x10°% molL"! 60 %4 234" 11.0%1.2
1x10°7 mol*L"' 81 8"~ 264" 16.2%1 477
1x10°% moleL-" 114%18" " 346" 243"
1x10°° mol*L~' 172 %15 " " 47.4%2.6"" 41 %137
Ang I11x10° ¢ mol*L~' 80£9" # 21 x5% 159+2.9" %
+LT1%x10"° mol* L'
xts.  P<0.05, " P<0.0l, ' P<0.0001 w5 control

group; " P<0.05 w1 x10 ° mol*L™" Ang II group
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Figure 1  Time- dependent induction of LDH release in
bovine cerebral microvessel endothelial cells ( BCMECs)
by 1 x10°° mol* L' angiotensin II ( Ang II) . Cells were
incubated with 1 x 10" ® mol*L"" Ang Il for 4, 8,12 and

24 h. Data for four experiments were expressed as x L£s.

" P<0.05, T P<0.01, " P<0.0001 s control
ET, (P<0.01) .
2.
4 ICAM1
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Ang 11 18h , 1x10 *mol*L™"
BCMECs ICAM1 (P<o0.01

P <0.05) . 1x10 “mol*L™" Ang II

LT ICAM1 ( P<0.05) ,
(P<0.01) . 1 2.

Table 2  FEffect of losartan (LT) on supernatant

endothelin1 contents in cultured bovine cerebral
microvessel endothelial cells (BCMECs) induced by
angiotersin II

Endothelin-1/ pge mL" '

Group
12 h 24 h 36 h
Control 15921 16.0X2.4 17.8%2.0
Ang T11 x10° % mole L~ 17 £4 20 £5 21 £4
1x10°7 mol* L' 23 £4° 243" 23 +4
1x10°° moleL""  38%5"" 40 £4° " 39+6" "
Ang 111 x10° ¢ mol* L' 18 k3% 20 3% # 24 k4% #
+LT1x10"° mol*L"!
n=4, xts.  P<0.05, " P<0.01 w% control group;

" P<0.01 w1 x10 °mol*L " Ang II group
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A Control BCMEGs ; B,C,D,E: BCMEGs subjected to Ang II (1 x10°% -1 %1073 mol*L"") ; F: BCMECs incubated with 1 x 10~ °
mol* L™ losartan for 30 min, and then treated with 1 x 10~ ¢ mol* L™ ! Ang II
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