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Pravastatin Inhibits Apoptosis of Primary Rat Nucleus Pulposus Cells by
Reducing ROS Production via Activating Autophagy

Wang Xiaoying', Jiao Liyan', Fu Zhian', Wang Yanhua®*
("Affiliated Hospital of Hebei University of Engineering, Handan 056002, China;
2Department of Physiology, School of Medicine, Hebei University of Engineering, Han Dan 056002, China)

Abstract Dexamethasone (DXM) injection can partially relieve the symptoms of low back pain caused
by intervertebral disc degeneration (IDD), but the DXM has some side effects. Pravastatin has been found
to relieve inflammation and symptoms of osteoarthritis, however, its role in nucleus pulposus (NP) and IDD
remains unclear. In this study, primary nucleus pulposus cells of SD rats were collected and cultured. NP cells
were treated with different concentrations of dexamethasone DXM for 48 h, and then DCFH-DA and MitoSOX
Red staining were used to analyze the production of total reactive oxygen species (ROS) and mitochondrial
ROS. Annexin V/PI and DAPI staining were used to detect the apoptotic levels. N-acetyl-L-cysteine (NAC) was
used to inhibit ROS production. The expression of autophagy-related proteins including LC3-I1, Beclin-1, and
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P62 was analyzed by Western blot, and ATGS siRNA transfection was used to inhibit autophagy. The results

showed that the total and mitochondrial ROS level, as well as apoptosis percentage, were increased by DXM in

a dose-dependent manner (P<0.05). Pravastatin enhanced LC3-II and Beclin-1 expression in nucleus pulposus
cells treated with DXM, but inhibited P62 protein expression (P<0.05). Pravastatin inhibited ROS production

and apoptosis in nucleus pulposus cells treated by DXM, but ATGS siRNA transfection inhibited autophagy and

significantly reversed the protective effect of Pravastatin on ROS and apoptosis (P<0.05). The results of this

study suggest that Pravastatin may inhibit DXM-induced apoptosis by reducing ROS production via activating

autophagy in nucleus pulposus cells.
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Primer Sequence (5'—3")
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Antisense: AGC UUC UGA AUG AAA GGC CTT
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Sense: UUC UCC GAA CGU GUC ACG UTT

Antisense: ACG UGA CAC GUU CGG AGA ATT
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Fig.1 Effect of dexamethasone on the ROS production of nucleus pulposus cells
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Fig.2 Effect of dexamethasone on the apoptosis of nucleus pulposus cells
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A: Pravastatin(PS)ZL 5, Western blotZ) 7 [ Wbk & 25 (1 BRLC3-11. Beclin-1HIP627KF; B: LC3-114415 (112 & B0 #T; C: Beclin-1 4517 1124 2 &
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A: protein levels of LC3-II, Beclin-1 and P62 in NP cells treated with Pravastatin (PS); B: Semi-quantity analysis of LC3-II level; C: Semi-quantity

analysis of Beclin-1level; D: Semi-quantity analysis of P62 expression. *P<0.05, **P<0.01, n=6.
[E3 PravastatinXiDXMACIE T 8E4% 40RE § B IEAE X E A BREFRIKR 2
Fig.3 Effect of Pravastatin on the levels of autophagy related protein in NP cells treated with DXM
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Fig.4 Effect of autophagic inhibition on the ROS regulated by Pravastatin in NP cells
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Fig.5 Effect of autophagic inhibition on the apoptosis regulated by Pravastatin in NP cells
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3 FIMitoSOX Red % 4 K B, 25 pg/mLFIS0 pg/mL
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2R Dy RE ) 50 B T RE A2 BEAZ A0 W ROS K & ™~
AR FEALH 2 —, HR WA 2 5 R T ANE
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p38 MAPK(p38 mitogen-activated protein kinase)f5
ST REN T T DXMIE K K BCE IR E T, H2
DXM 5 3 A% 40 B 03 T (R AL 1 75 2 — 2B AR 5T

S AR T AN B 38 B P 1 4 AR T (pro-
grammed cell death, PCD), 3 H W EH E VIAHC. HI
&M FE IR ST IR B A B Af R 1%, 18 B 00 W 22
00 TV I A O AR 200 B ) AL B BRI A AL B, A
TR 200 L A~ 46 5 O 4 40 O 52 0 ) R 330U
frElel, H g IR B 2 Rl B A AR PEH,
B ARNE, e, O, B AER ET
FEMEMR AR AR, B A —E IR ER, BoE
W T 0 o1 i A 24 7 i I ) A e, 00 o) 4 P R
U810 AT A FH Western blotfsr il H Wi AH 2 & FILC3-
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ACER AT DLV Rl A% 40 i E W, 55 DXMIBEH AT BA
WOEDXMAE A T #81% 40 M - 1) H . BakerZ6 i
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43 9 TORMHAE A AR Bt 12 (145 5 3 B, Liao
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il o 75 L — PR AL
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