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[ Abstract]  Objective To investigate the effects of antioxidant N-acetylcysteine (NAC) on oxidative stress and
FoxO1 activity of the liver in type 2 diabetic rats. Methods Twenty-four male SD rats were randomly divided into control
(C), diabetes without treatment (D), and NAC-treated diabetic groups (D + NAC) (n=8). A model of type 2 diabetes
was eslablished by feeding on a high-fat diet and the intraperitoneal injection of low-dose streptozotocin (STZ). NAC was
given at a dose of 1.5 (kg+d), and groups C and D were given an equal volume of normal saline by gavage for 8 weeks.
The levels of plasma triglyceride (TG), free fatty acid (FFA), glutamic oxaline aminotransferase ( AST), and alanine
transaminase ( ALT) were measured by an automatic biochemical analyzer, and the levels of dismutase (SOD), catalase
(CAT), glutathione peroxidase ( GSH-Px), and adenosine 5'-triphosphate ( ATP) in liver tissues and malondialdehyde
(MDA) in plasma and liver tissues were detected by commercial kits. Caspase-3 expression and FoxOl activity in liver
were analyzed by Western blot. Results The plasma levels of TG, FFA, AST, ALT, and MDA, and hepatic MDA

production, caspase-3 expression, and FoxOl activity in D group were significantly increased as compared with those in C
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group, while the hepatic activities of SOD, CAT, and GSH-Px, as well as ATP levels were significantly decreased. All of

these changes in diabetic rats were significantly attenuated by NAC treatment for 8 weeks. Conclusion Antioxidant NAC

attenuates diabetes-related liver dysfunction, partially as a result of reducing oxidative stress, mitochondrial dysfunction,

and FoxOl activation.
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F1 HKARR BB (n=8,x+s)

Table 1 General characteristics of rats at the end of the study(n =8, x £s)

4151 ﬁ%%ﬂl% /E/}UJ(.% Wﬁ. HETE?& (ki3
Groups Food intake Water intake Body weight I._Alver weight Blood glucose
g/ (kg-d) mL/ (kg-d) (g) index (% ) (mmol/L)
C 62.4 +8.5 108.4 +18.5 468.2 +36.6 2.4+£0.3 6.5+0.8
D 110.7 £15.4™ 278.6 £23.5™ 286.4 +31.3™ 5.5£0.6™ 26.4 £3.7*
D + NAC 85.2+9.3*# 187.7 +20.6 ** 270.8 +33.5™ 5.2+0.5™ 25.2+3.1™

W5 CHIE, *P<0.05,™ P<0.01;5 D HHE,*P<0.05, C:IFHXMEA ;D BRI ;D + NAC: HESRIE + N-Z Be2KE &M 1AIr 4,

(CFEAER)

Note. Compared with group C, * P <0.05, ** P <0.01. Compared with group D,*P <0.05. C: control group; D: diabetic group; D + NAC: diabetes
with N-acetylcysteine (NAC) treated group. ( The same in the following Figures and Tables) .

2 KHKEIMY TG FFA ALT AST K MDA /KF(n=8,x £5)
Table 2 Plasma levels of TG, ALT, AST and MDA in rats of each group(n=8, x s )

Y15] Groups TG FFA ALT AST MDA
(mmol/L) (mmol/L) (U/L) (U/L) (mmol/L)
C 0.8 0.2 0.6 =0.1 86.3 8.4 42.5+6.6 15.4+3.1
D 7.1£2.6™ 1.3+0.2* 196.8 £18.5* 107.5 +11.6™ 54.6 6.9
D + NAC 3.8+1.5%* 0.9+0.1** 127.9 £14.7*# 75.3 +8.7"* 32.7+5.3**
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3 HBHKREITFHL SOD CAT GSH-Px K MDA /K¥-(n=8,x £5)
Table 3 The levels of SOD, CAT, GSH-Px and MDA in liver tissues of rats in each group(n =8, x s )

5 SOD CAT GSH-Px MDA ATP
Groups (U/mg protein) (U/g protein) (U/mg protein) (' pmol/g protein) (' pmol/g protein)
C 8.5+0.7 1.3+0.2 42.6£9.2 1.8+0.3 67.4 8.6
D 6.0+0.47 0.8+0.1" 23.7+7.97 16.4£1.3™ 48.7 £5.8"
D + NAC 7.9 £0.6* 1.2 £0.2% 38.5 +7. 6% 4.1+0.8** 60.6 +7. 1%
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