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N-acetylcysteine inhibits hypoxia-induced cerobro-vascular endothelial cell injury via

AMPK/SIRT1 pathway
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[ ABSTRACT] Aim  To study the regulatory effect of N-acetylcysteine (NAC) on hypoxia-induced injury of cerebro-
vascular endothelial cells and its molecular mechanism. Methods Healthy male SD rats were selected, cerebrovascu-
lar endothelial cells were isolated and cultured.  Cells were divided into normal oxygen group, hypoxia group, 0.5 NAC
group ( hypoxia+0. 5 mol/L NAC), 1.0 NAC group ( hypoxia+1.0 mol/L NAC), NAC+8-bAMP group ( ( hypoxia+1.0
mol/L. NAC+1. Omol/L 8-bAMP).  Cell proliferation activity was detected by MTS assay, apoptotic rate was detected by
TUNEL assay, oxidative stress index was detected by kit, apoptotic gene and AMPK/SIRT1 pathway molecule expression
was detected by western blot. Results OD,y, value, T-AOC and expression of Bel-2, p-AMPK, SIRTI in hypoxia
group were significantly lower than those in normoxia group, while apoptotic rate, contents of ROS, MDA, 8-OHDG and
expression of Caspase-3, Cyt-C, Bax of hypoxia group were significantly higher than those in normoxia group.  OD,,, val-
ue, content of T-AOC and expression of Bel-2, p-AMPK, SIRTI in 0.5 NAC group, 1.0 NAC group were significantly
higher than those in hypoxia group, while apoptotic rate, contents of ROS, MDA, 8-OHDG and expression of Caspase-3,
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Cyt-C, Bax of 0.5 NAC group, 1.0 NAC group were significantly higher than those in hypoxia group.

0D, value, con-

tent of T-AOC and expression of Bel-2, p-AMPK, SIRT1 in NAC+8-bAMP group were significantly lower than those in 1. 0
NAC group, while apoptotic rate, contents of ROS, MDA, 8-OHDG and expression of Caspase-3, Cyt-C, Bax of NAC+8-

bAMP group were significantly higher than those in 1. 0 NAC group.

Conclusion NAC can alleviate oxidative stress

and mitochondrial apoptosis-mediated injury of cerebrovascular endothelial cells by activating AMPK/SIRT1 pathway.
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Table 1. Comparison of cell proliferation activity and apop-

tosis rate in each group

il n 0D,,, T (%)
HRA 5 1.02=0. 18 9.19=x1.38

B 5  0.41£0.08" 32.31+6. 84"
0.5 NAC 4 5  0.59+0.07" 20.29+4.27"
1.0 NAC 4 5  0.89:0.15" 15.62+2. 42"
NAC+8-bAMP 41 5 0.68+0.10° 22.31%4.29°

a j P<0.05, 5% A LE ;b Jg P<0.05, SHA M LH ;e N P<
0.05,55 1.0 NAC ZH Ho#,
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Figure 1. Comparison of cell proliferation activity and apoptosis rate in each group ( TUNEL staining and DAPI staining, 400x)
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Table 2. Comparison of oxidative stress index in each group
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il n ROS(kU/gPro) MDA ( mmol/gPro) 8-OHDG ( pg/gPro) T-AOC (kU/gPro)
WA 5 0.720. 12 1.88+0.31 2.330.51 25.12+4.58
B H 5 2.51+0. 52" 5.41+0. 83" 10.39=1. 84" 10.31=1.88"
0.5 NAC 44 5 1.94+0.34" 3.91+0.72" 7.41+0.94" 16.51+2.39"
1.0 NAC 4 5 1.26+0.21" 2.44+0.42" 4.52+0.78" 20.32+4.86"
NAC+8-bAMP # 5 2.0320.41° 4.18%0.71° 8.03£1.26° 13.42+2.14°
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Figure 2. Comparison of apoptotic genes in different groups

of cells

Table 3. Comparison of apoptosis genes expression in cells among 5 groups

| n Caspase-3 Cyt-C Bel-2 Bax

WA 5 1.00=0. 19 1.00=0. 12 1.00=0. 16 1.00=0.20
ek 5 2.23+0. 34" 1.87+0.25" 0.29+0. 06" 2.15+0. 36"
0.5 NAC 4 5 1.91+0.26" 1.710.22" 1.01+0.19" 1.03+0. 18"
1.0 NACH 5 0.89+0. 15" 0.81+0. 14" 1.12+0.18" 0.93+0. 14"
NAC+8-bAMP 4 5 2.18+0.34° 2.03+0.34° 0.54+0. 09° 1.91£0.32°¢

a M P<0.05, 5% EHLE ;b N P<0.05, 5HEH LA ;¢ N P<0.05,5 1.0 NAC 4113,
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3. &AM+ AMPK, SIRT1 KLbEE
Figure 3. Comparison of AMPK and SIRT1 in each group

% 4. BAMHH AMPK SIRT1 RKiZHIEL B
Table 4. Comparison of AMPK and SIRT1 expression in

each group

il n p-AMPK SIRTI

A 5 1.00+0. 17 1.00+0. 20
B H 5  0.38+0.08" 0.43x0.07"
0.5 NAC 4 5  0.79+0.12" 0.59+0.08"
1.0 NACHH 5 1.21+0.19" 1.310.19"
NAC+8-bAMP 41 5 0.89+0.12° 0.90+0. 14

a}j P<0.05, 5#AALLE ;b N P<0.05, SHALH ;e P<
0.05,5 1.0 NAC 41 Ib%:,
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