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Pterostilbene Inhibits ROS Production in Primary Spinal Cord
Neurons by Activating Autophagy

He Jinglan, Li Zonghu, Dong Xiaohui, Wang Xiaoying, Liu Yuemei, Shen Na*
(Affiliated Hospital of Hebei University of Engineering, Handan 056002, China)

Abstract  Autophagy is an important self-adaptive mechanism by inhibiting ROS (reactive oxygen species)
in primary spinal cord neurons. Pterostilbene, a natural plant extract, has an antioxidant effect; however whether
pterostilbene could protect spinal cord neurons from oxidative stress remains unclear. In the present study, primary
spinal cord neurons of Sprague Dawley rats were seperated and cultured. CCK-8 analysis was used to detect the

cytotoxicity. Spinal cord neurons were treated with pterostilbene in different doses for 24 h and 48 h, then LC3-II,
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Beclin-1 and P62 levels were determined by Western blot and the autophagy level was determined by transmission
electron microscope. Primary spinal cord neurons were treated with H,O, and pterostilbene for 24 h, then LC3-
II level was determined by Western blot and the number of autophagosomes by GFP-LC3 analysis. DCFDA and
MitoSOX Red staining were used to detect the ROS production in cells, and A7G5 siRNA transfection was used to
analyze the involvement of autophagy. The results showed that there was a dose-dependent change in the levels of
LC3-11, Beclin-1 and P62, and increased autophagosome number were observed in the pterostilbene-treated neurons
(P<0.05). In addition, pterostilbene increased the level of LC3-II in cells treated with H,O, (P<0.05), and GFP-
LC3 analysis demonstrated the increased number of autophagosomes in pterostilbene-treated cells. Compared with
that in the cells treated with H,O,, pterostilbene significantly inhibited the ROS production; however, ATG5 siRNA

transfection significantly reversed the protection of pterostilbene. These results indicate that pterostilbene inhibits

the ROS production in spinal cord neurons by activating autophagy.
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ATGS5)HB-actinff)— 1 5 ) H Abcam A F]; DCFDA
et F &, Western blot. Alexa Fluor-555F5 &1 —
i %% % . DAPI(4,6-diamidino-2-phenylindole)
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WA PR EA, MBS RAE
PR AT B 2 W) 7 05 1% 248 HY B T 9
(phenylmethanesulfonyl fluoride, PMSF) 15U 4
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Neurobasal-A¥f 77 5, 75 BOG I 5 £ B B (Leica
TCS, SP8) N M Z22% H5 [
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1.12 FitZESH

{55 FHSPSS 153K 146053 #1444 (SPSS Inc., Chicago,
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ot 5 2 BLE B AL, R SEAFAE KR INSESR A i
(E1A).

9T 4y HTPTEX A i A 48 7 40 Jf 16 75 1, 0~
80 umol/L PTEfE H #1 £ yu. 4 e 24 hk48 hi5, K H
CCK-87r HréM % /7. 40. 604180 pmol/L PTEfE
24 h, fE 52 P02 R AT IS 71(P<0.05, E1B);
40, 60F180 umol/L PTEE 148 hJ5, 40 i i3 71 4H
SitF-24 haidE— 25 R 4(P<0.05, E1B). 1. 5. 10f1
20 pumol/L PTEfE 24 hek48 htt T 4u i i1i& 71+ 76
B 22 S, DAL, i SR S50 3 R 20 pmol/L PTEAL
Y924 ho

*&1 ATG5 siRNABIFT

Table 1 Sequence of ATG5 siRNA
517 JilEl R Al(5—3)
Primer Direction Sequence (5'—3")
ATG5 Sense GGC CUU UCA UUC AGAAGC UTT
Antisense AGC UUC UGA AUG AAA GGC CTT
Negative control Sense UUC UCC GAA CGU GUC ACG UTT
Antisense ACG UGA CAC GUU CGG AGA ATT
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(5]
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£ 05 1
£
=
3
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0 1 5 10 20 40 60 80
PTE (umol/L)

Ar REUEACH B0 2 o4 1 55 IR MINSE G 76 %58 B: AR PTEE 24 hilid8 hjg JEACH Bith 2 c 4 iis 77, *P<0.05, **P<0.01,

#P<0.01, 735l L5 AH LIRS [ o) [ ZH 3R 4T EE L

A: primary spinal cord neurons culture and NSE immunocytochemistry; B: cell viability after PTE treatment for 24 h or 48 h, *P<0.05, **P<0.01,

#P<0.01 compared with control group at the corresponding time.

Bl KREREIEHZ THAERIE S RPTEX AEE N0

Fig.1 Primary spinal cord neurons culture and the effect of PTE on the cell viability
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A Western blot/} T F 1647 3 48 [1BLC3-11. Beclin-1F1P627KF; B: LC3-I5& 71121 3€ & 43T C: Beclin-15% 47 (¥} 52 840 BT; D: P625%7 111
T, #P<0.05, **P<0.01; E: X HEAL 0 £8 To A ML (11328 S FUBESS 2R F: 20 pmol/L PTEALBE A £ TR /5 1015 5 i B 21
A: protein levels of LC3-1I, Beclin-1 and P62 in spinal cord neurons; B: semi-quantity analysis of LC3-II level; C: semi-quantity analysis of Beclin-1

level; D: semi-quantity analysis of P62 expression, *P<0.05,**P<0.01; E: the analysis of autophagosomes in spinal cord neurons in the control group

by transmission electron microscopy; F: the analysis of autophagosomes in spinal cord neurons treated with 20 pmol/L of PTE by transmission electron

microscopy.

E2 PTEX&HBEMETAMPBMEEXEBRLCI-IL Beclin-1. P62K BEEIFEEHIFAN
Fig.2 Effect of PTE on the protein levels of LC3-11, Beclin-1, P62 and autophagosome number in primary spinal cord neurons
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Ratio of Beclin-1/B-actin
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PTE+H,0,

A: Western blot7 #TLC3-11. Beclin-1 P62 15 157K F; B: LC3-11. Beclin-1FP62 4% 12 & k43 H7; C: GFP-LC3%%: Y J 41 Ao p 4% 2 AR
B W (R BB D: ARAEGFP-LC345 3, GFP-LC3 R I H I A 2 SEAE T R . *P<0.05, *¥P<0.01,

A: the protein level of LC3-II, Beclin-1 and P62 determined by Western blot; B: semi-quantity analysis of LC3-II, Beclin-1 and P62 proteins; C:
the number of autophagosome in cells transfected with GFP-LC3 under confocal microscopy; D: quantity analysis for the number of GFP-LC3 dots per cell.

*P<0.05, **P<0.01.

E3 PTEXH,O. 1R EHEH L T 400 B K FaI520m
Fig.3 Effect of PTE on the autophagic level in spinal cord neurons treated with H,O,
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Fig.4 Effect of PTE on ROS production in primary spinal cord neurons treated with H,O,
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Fig.5 Effect of autophagic inhibition on the ROS production regulated by PTE in spinal cord neurons
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