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Effect of matrine on oxidative damage and apoptosis of PC12 cells via AMPE/SIRT1
pathway in Alzheimer disease induced by A(3,; 35
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Abstract Objective To investigate the effect of matrine on apoptosis and oxidative damage of PC12 cells induced by B-amyloid protein
(AB) 535 in Alzheimer disease and to analyze the mechanism of its interaction with the AMP-activated protein kinase (AMPK) /silenced
information regulator (SIRT1) pathway. Methods The effect of matrine on the growth of PC12 cells was determined using MTT. Matrine
concentrations of 0.5,1.0,and 1.5 mmol/L were selected for the experiment. PC12 cells were divided into the Con group (blank culture
cells),the AB,ss5 group (20 wmol/L AB,s5 treated cells),the AB,ss+Matrine-L group,the AB,sss+Matrine-M group,and the AB,s 35+
Matrine-H group (20 wmol/L AB,s;5 were treated with 0.5 mmol/L, 1.0 mmol/L, and 2.0 mmol/L matrine). Cell proliferation was detected
using MTT. The detection of superoxide dismutase (SOD), glutathione peroxidase (GSH-Px), interleukin-6 (IL-6), interleukin-18 (1L-18),
tumor necrosis factor-a (TNF-a) using enzyme-linked immunosorbent assay , expression of B-cell lymphoma/leukemia-2 (Bcl-2), Bel-2
associated X protein (Bax), cleaved caspase-3 containing cysteine,and AMPK/SIRT1 pathway-associated proteins were detected using
Western blotting. Results  Compared to the Con group,OD value, Bel-2 protein expression,SOD,and GSH-Px activity decreased at 24
h and 48 hjthe apoptosis rate, Bax, cleaved caspase-3 protein expression, ROS content, IL-6,1L-13,and TNF-a expression increased,
and P-AMPK and SIRT1 protein expression were up-regulated in the AB,s.s5 group (all P < 0.05). Compared to the AB,ss5 group, 0D
value, Bel-2 protein expression, SOD,and GSH-Px activities in the AB,s;s+Matrine-L group,the AB,s;s+Matrine-M group,and the
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AB,s.ss+Matrine-H group increased at 24 h and 48 h. Apoptosis rate, Bax, cleaved caspase-3 protein expression,and ROS content

decreased. IL-6,1L-1B,and TNF-a expression decreased ,and p-AMPK , and SIRT1 protein expression were down-regulated (all P < 0.05).

Conclusion Mairine may reduce the apoptosis and oxidative damage of PC12 cells induced by AB,s;s by inhibiting the AMPK/SIRT1

pathway.

Keywords matrine; Alzheimer disease; cell apoptosis; oxidative stress; inflammatory response
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224 h .48 hiJODH 2 F 34/ (P < 0.05),{H1.5 mmol/
L4 52.0 mmol/L4H He 35, 22 % LG 2473 L (P>
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F1 ESWHPCI2HAMAEKMZM (x+s, n=9)
Tab.1 Effects of matrine on the growth of PC12 cells (x +s, n=9)

Group 48 h
0 mmol/L, 0.66 + 0.05 0.83 +0.06
0.25 mmol/L 0.69 + 0.04 0.80 + 0.05
0.5 mmol/L 0.85 + 0.06" 1.12+0.07"
1.0 mmol/L 0.99 + 0.06" 1.38+0.11"
1.5 mmol/L 125+0.12" 1.62+0.15"
2.0 mmol/L 1.01+0.14" 1.47 +0.15"
F 58.767 92.765

P <0.001 <0.001

1) P < 0.05 vs. 0 mmol/L group at the same time point.
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F#AIK (P < 0.05), ROSHY & 5 i 34 i (P < 0.05) ;5
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A, apoptosis diagram;B, apoptosis-related protein. 1, Con group;2, AB,ss5 group; 3, ABys ss+Matrine-L group;4. AB,sis+Matrine-M group; 5, AB,s.as+
Matrine-H group.
Bl ESHISABs o % FPC124 A T HIF N
Fig.1 Effect of matrine on apoptosis of PC12 cells induced by ABys 55

K2 EBWITAB 0% FPC12MMAEKFNATHZM (x+s, n=9)
Tab.2 Effects of matrine on the growth and apoptosis of PC12 cells induced by ABysss (X +s, n=9)

)
Group Apoptosis rate (%) Bax Bel-2 Cleaved caspase-3
24h 48 h

Con 0.62 + 0.04 0.87 + 0.06 452 +0.62 0.25 + 0.04 0.85+0.11 0.38 + 0.04
ABos_ss 0.16 +0.02" 0.32+0.04" 21.96 +2.42" 0.78 + 0.06" 0.35 £ 0.06" 1.12+0.14"
ABos_ss+Matrine-L 0.25 +0.04” 0.46 + 0.04” 19.45 £ 1.94% 0.64 + 0.05” 0.44 = 0.04” 0.96+0.11%
ABs_s5+Matrine-M 0.40 + 0.06” 0.57 + 0.05” 15.63 +1.59” 0.52 +0.04” 0.59 + 0.05” 0.75 + 0.09”
AB,s_ss+Matrine-H 0.58 +0.04” 0.74 + 0.06” 932+ 1.15” 0.34+0.05” 0.75 = 0.06” 0.52+0.07”

F 205.670 166.640 168.335 175.636 83.231 90.078

P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

1)P < 0.05 vs. Con group;2) P < 0.05 vs. ABys 35 group.
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Tab.3 Effects of matrine on oxidative stress in PC12 cells induced by AB,s 4 (X+s, n=9)

Group SOD (U/mg) GSH-Px (U/mg) ROS content (%)
Con 56.88 +5.41 68.57 +6.39 100.35 + 2.69
ABas_ss 16.14 +2.45" 22.67 +3.59" 163.45 + 15.43"
AB,s_ss+Matrine-I, 23.15+3.12” 3142 +4.57” 149.42 + 11.45”
AB,s_ss+Matrine-M 32.44 + 4,527 46.74 +5.18” 130.43 + 9.48”
AB»s_ss+Matrine-H 47.62 + 4.36” 62.54 + 6.98” 113.15 + 8.75%
F 151.924 115.351 54.918
P <0.001 <0.001 <0.001

1) P < 0.05 vs. Con group;2) P < 0.05 vs. AB,s.35 group.

2.4 A[AIHRBE TSN AB,s 15175 S PC 1240 I 48 14 [H]
TR
5 ConZHAH LY , ABys 352 IL-6 IL-1B  TNF-a 1A I,

N (P < 0.05) 5 5 ABs 55 ZHAA LE , ABys 45+ Matrine-L
2H | AB,s 35+ Matrine-MZH |, ABys 3s+Matrine-HZHIL-6  IL-
1B TNF-o3ik i E AL (P < 0.05) W34,

R4 ESWITABs.qs B FPC124ARE A MR FHIZM (x£s, pg/mL, n=9)

Tab.4 Effects of matrine on inflammatory factors induced by AB,s 45 in PC12 cells (x s, pg/mL, n=09)

Group 1L-6 IL-18 TNF-a
Con 27.85+4.13 32.41 +6.88 65.42 +7.85
APos_ss 146.87 + 16.97" 185.64 +20.62" 243.68 + 35.69"

AB,s_3s+Matrine-L
AB,s_3s+Matrine-M
AB,s_3s+Matrine-H
F
P

113.15 + 14.217
87.64 +10.30”
43.52 +6.52”

164.862
<0.001

143.14 + 11.527
92.62 +10.58”
57.89 + 6.74”

229.605
<0.001

203.42 +21.87”

152.69 + 15.48”

86.72 + 11.42”
117.429
<0.001

1) P < 0.05 vs. Con group;2) P < 0.05 vs. AB,s5 group.
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3 itig
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DMFBRIR A 2T AT AR
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AMPK
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1, control group;2,AB,s3s group; 3, ABys ss+Matrine-L group;4. AB,ss+

Matrine-M group; 5, AB,s.3s+Matrine-H group.
E2 AMPK. p-AMPK#ISIRT1EHRIX
Fig.2 Expression of AMPK, p-AMPK, and SIRT1 proteins
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R5 ARIKREESHEITAB 5 SPC124HHAMPK, p-AMPKFISIRTIEEHIEN (x+s, n=9)
Tab.5 Effects of matrine concentrations on AMPK, p-AMPK, and SIRT1 proteins induced by AR, s in PC12 cells (x +s, n=9)

Group p-AMPK AMPK SIRTI
Con 0.18 £ 0.05 0.80 = 0.10 0.27 = 0.06
ABys_3s 0.87 £0.06" 0.82 +0.09 0.90 £0.10"
AB,s_ss+Matrine-L 0.74+0.07” 0.84+0.11 0.78 £ 0.06”
AB,s_ss+Matrine-M 0.56 + 0.05” 0.82+0.12 0.65 £0.07”
AB,s_ss+Matrine-H 0.35+0.04” 0.81 +0.08 0.43 £ 0.06”
F 234.685 0.194 114.916
P <0.001 0.940 <0.001

1) P < 0.05 vs. Con group;2) P < 0.05 vs. AB,s.35 group.
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