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Study of Protect Effect and Its Medhanism of N-acetyl-L-cysteine Protecting Astrocyte Injury Induced
by Glucose and Oxygen Deprivation

LU Liyingl, PENG Xiaol’z, ZHANG Xuz*(].Department of Neurology, Lishui Municipal Central Hospital, Lishui 323000,
China; 2.Department of Neurology, the First Affiliated Hospital of Wenzhou Medical University, Wenzhou 325000 ,China)

ABSTRACT: OBJECTIVE To investigate the role of AKT signaling pathway in protecting cell injury by
N-acetyl-L-cysteine(NAC) induced by oxygen and glucose deprivation(OGD) in astrocytes. METHODS The astrocytes were
used to establish an OGD model. The astrocytes were divided into four groups including control group, OGD group, NAC group
and NAC+MK-2206 group. MTT was used to detect cell survival rate. Apoptosis was analyzed by flow cytometry. SOD activity
detection kit (WST-8) and lipid peroxidation superoxide dismutase assay kit was used to analyze the SOD activity and
malondialdehyde (MDA) content respectively. Western blot was applied to test expression level of AKT and phosphorylated
AKT(p-AKT), mTORCI1, phosphorylated mTORC1(p-mTORC1), cytosolic phospholipase A2(cPLA2), caspase3 and Bcl-2.
RESULTS Compared with OGD group, the cell survival rate, the expression of p-AKT, p-mTORCI1 and Bcl-2, the activity of
SOD increased in NAC group, but the the proportion of apoptosis, expression of cPLA2 and caspase3, MDA content decreased.
Compared with NAC group, the cell survival rate, the expression of p-AKT, p-mTORCI1 and Bcl-2, the activity of SOD
decreased in NAC+MK-2206 group, but the the proportion of apoptosis, expression of cPLA2 and caspase3, MDA content
increased. CONCLUSION NAC alleviate the inhibition of AKT signaling pathway and reduce the expression of cPLA2 and
apoptosis by OGD.
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Tab. 1 The cell survival rate in each group (n=3, x=*s)

45 YHHATE 2/ %
X 98.55+3.69
OGD #4 53.26+8.97"
NAC 41 85.23+4.06"?

NAC+MK-2206 41 46.61+7.45"Y

TE: SXRAUHEL, VP<0.05: 5 OGD 4lMkL, ?P<0.05: 5 NAC 4
ML, 2P<0.05.

Note: Compared with the control group, YP<0.05; compared with the
OGD group, ?P<0.05; compared with the NAC group, *P<0.05.
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Tab. 2 The activity of SOD and content of MDA in each
group(n=3, xts)

5 SOD #1/U-mg™ MDA % & /nmol-mg™'
Xof B2 129.54+9.64 0.86+0.04
OGD 41 81.35+6.98" 3.62+0.08"
NAC 4 112.55+10.21% 1.28+0.06”
NAC+MK-2206 %1 92.31+7.839% 3.10+0.06"

TE: SR, VP<0.05: 5 OGD 4L, YP<0.05: 5 NAC 41
Mk, *P<0.05.

Note: Compared with the control group, "P<0.05; compared with the
OGD group, ?P<0.05; compared with the NAC group, *P<0.05.
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Tab. 3 The expression of p-AKT, p-mTORC1 and cPLA2
in each group(n=3, X =*s)

41 5l p-AKT/AKT p-mTORC1/mTORC  cPLA2
x4 1.12£0.16 1.51£0.30 0.6620.11
OGD 4 0.31+0.07" 1.01£0.25" 1.27+0.24"
NAC 41 0.7240.17% 1.64+0.38% 0.58+0.10?

NAC+MK-2206 41 0.18+0.04" 0.84+0.18" 1.89+0.35"%

TE: GXRAUALL, VP<0.05: 5 OGD 4lAtL, YP<0.05: 5 NAC 41
ML, PP<0.05.

Note: Compared with the control group, "P<0.05; compared with the
OGD group, ?P<0.05; compared with the NAC group, ?P<0.05.
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Tab. 4 The effect of NAC on apoptosis, the expression of
caspase3 and Bcl-2 in OGD cells(n=3, X £s)

2H 5 20 ML T AR /% caspase3 Bcl-2
X HE 2 5.35+1.14 0.38+0.09 1.19+0.13
OGD #4 35.21+8.63" 0.78+0.10" 0.23+0.06"
NAC 4 10.36+2.33% 0.51+0.13% 1.01+0.15%
NAC+MK-2206 1 29.81+3.947Y 23740247  0.08+0.02"%

W SRR, DP<0.05; 5 OGD ALk, ?P<0.05; 5 NAC 41
HEE, 2P<0.05,

Note: Compared with the control group, "P<0.05; compared with the
OGD group, ?P<0.05; compared with the NAC group, *P<0.05.
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