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Acetyl-L-carnitine attenuates H,O,-induced oxidative damage of PC12
cells

SHEN Juan'?, GAO Feng', HAO Qin', ZHAO lin""*, YANG Yan-ling'"*
(' Medical College of Yan’ an University, *Key Laboratory of Neuroscience in Yan’ an City, Yan’ an 716000, China. E-
mail ; yangyanling8889@ 163. com)

[ABSTRACT] AIM: To investigate the effect of acetyl-L-carnitine ( ALC) on H,0,-induced oxidative damage in
PC12 cells and its possible mechanism. METHODS : A moderate oxidative damage PC12 cell model was induced by expo-
sure of the PC12 cells to H,0,. ALC at different concentrations (100, 200 and 400 pmol/L) was applied to the PC12 cells
cultured in vitro, and CCKS8 assay was used to detect the cell viability. The cells were divided into control group, H,O,
group, and low-ALC, medium-ALC and high-ALC groups. The apoptosis of the cells was analyzed by flow cytometry. The
protein levels of Nrf2 and cleaved caspase-3 were determined by Western blot. The nuclear translocation of Nrf2 was ob-
served by immunofluorescence staining. RESULTS: ALC at different concentrations (100, 200 and 400 wmol/L) signifi-
cantly inhibited H,0,-induced PC12 cell apoptosis, and the medium concentration group had the best effect. Compared
with H,0, group, low, medium and high concentrations of ALC significantly increased the viability of the PC12 cells in-
duced by H,0,, inhibit cell apoptosis (P <0.05), significantly down-regulated the protein level of cleaved caspase-3
(P <0.05), up-regulated the protein level of Nif2 (P <0.05) , and promoted the translocation of Nrf2 from the cytoplasm
to the nucleus. CONCLUSION: Acetyl-L-carnitine attenuates H, O,-induced oxidative damage of PC12 cells, inhibits the
apoptosis and increases the viability, which is related to the activation of Nif2 signaling pathway.
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Figure 1. The effect of H, O, at different concentrations on the vi-
ability of PC12 cells. Mean +SD. n=3. ™ P <0.01

vs each H,0, group with different time.

1 AERE H,0, Xt PC12 Z0A8iE 1 HI# A0

2 ALC 3t H,0, %k PC12 48R0 7E S #9520
[, CCK8 2 A6 I 201 i 1% ) 1Y 445 2R 7, ALC
AYALERH FETE 100 ~ 500 wmol/L B AN 2 ik 35 B 4
L3 7, 105 50 wmol/L ¥ BE WAL #E 24 h B, D] 4 25 5 |
LA MLE I AR (P <0.05) , WK 2A, X B ALC
1224z e E Ry 100 ~ 500 wmol/L, PR FATTHC 100
200 F1 400 pmol/L ¥ FEAE AR b vk FE AT f5
e, A AE, CCK8 A 45 24 2 /v, ALC (100,200
F1400 pmol/L) 254 Fikb PRI RERA B $2 7 H, 0, /3
iy PC12 4035 J1 (P <0.01) , WK 2B,
3 ALC xf H,0, #®Ii#i PC12 HRaHZSHI 2 0H
FEE B BT T, X AL 40 /N — A
SEZDIY RN, 5 BIEW, A /R, I
DGR, 20 A 0 R B AR ZH v I A0 A
WD RN — I H2RIE L BIE , 41 i i
JiK, A0 2% B RE , 20 M 48 4, W RE A o, BT b R R
25, R4 A M R SR SR SR T I RE . (HAE ALC kb
FHZE rp IR 2H A R 2 20 TR A5 B S T
ST I Z T Pt 7E b R EE ALC
4, TE R A0 MR Y 2, JUHAE TRk 200 wmol/LL
b, IEE AR AR W RN, 4R S AR RS
X BRZH o W . 22 S, A0 ARG , R 2 B MuAT R+ 2
HNGEERIEAS, WK 3A, X4 4 52 P 240 i i A 7 105
M, 5 H,0, 4UAH L, ALC 254 Wikb B |, 32 3 40 i
B HULR R (P <0.01) , 3iH] ALC f2f /> H,0,
WS PC12 4ffadis , WKl 3B,



- 2023 -

B 1.5 150 pmol/LALC & 1.5+
[ 100 pmol/L ALC
— =® 200 pmol/L ALC =
§ x E=2300 umol/L ALC X
2 B 400 umol/L ALC g 1.0 %%
= \ 500 pmol/L ALC = ol 24
'S % § Control = u
>
E \ \ £ o
el Bl :
L N 0.0

Control H,0, 100 200 400
H,0,(200 pmol/L)+
ALC (umol/L)

Figure 2. The effect of ALC on the viability of PC12 cells. A: PC12 cells were treated with different concentrations of ALC for 12 h
and 24 h; B: PC12 cells were pre-incubated with different concentrations of ALC for 24 h and then cotreated with H,0,.
Mean +SD. n=3. *P<0.05, "P <0.01 vs control group; “* P <0.01 vs H,0, group.
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Figure 3. Microscopic observation of cell morphology ( x200) and the count of damaged cells in different groups. Mean +SD. n =5.
P <0.01 vs control group; ** P <0.01 vs H,0, group.
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Figure 4. The effect of ALC on H,0,-mediated ROS levels in the PC12 cells. Mean +SD. n =3.
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Figure 5. The effect of ALC on the apoptosis of PC12 cells stimulated with H,0,. Mean +SD. n=3. ¥P <0.01 vs control group;

" P<0.01 vs H,0, group.
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Figure 6. Western blot analysis was used to determine the effect of ALC on the protein levels of Nrf2 and cleaved caspase-3. Mean +
SD. n=3. ¥P<0.01 vs control group; P <0.05, ™ P <0.01 vs H,0, group.
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Figure 7. Immunofluorescence staining was used to observe the effect of ALC on Nrf2 nuclear translocation. A the expression position

of Nif2 (the scale bar =50 um) ; B: the quantitative analysis of nucleus Nrf2 positive cells. Mean =SD. n=3. *P <0.01

vs control group; “P <0.05, ™ P<0.01 vs H,0, group.
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