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Study of resveratrol-mediated SIRT2 intervention in dexamethasone-induced
mitophagy in bone marrow mesenchymal stem cells
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Abstract Objective To investigate the mechanism of resveratrol (Res) -intervening dexamethasone (Dex) -induced mitochondrial
autophagy in bone marrow mesenchymal stem cells (BMSCs) through SIRT2. Methods Mouse osteoblastic BMSCs were treated with
Res, Dex, and the SIRT2 antagonist NAM. The mitochondria autophagosomes were observed using transmission electron microscopy
(TEM) . The protein and mRNA expression levels of SIRT2,LC-3,Beclin-1,TOM20,and Hsp60 were determined using Western blot-
ling and reverse transcription-polymerase chain reaction (RT-PCR) . Results Res enhanced SIRT2 expression in BMSCs in a dose-and
time-dependent manner. Dex (10°° mol/L) inhibited the proliferation and viability of BMSCs , and significantly down-regulated the expres-
sion of SIRT2 mRNA and protein in BMSCs, whereas Res (107 mol/L) significantly inhibited the negative regulatory effects of Dex on the
proliferation of and SIRT2 expression in BMSCs. Res (10 mol/L) significantly increased the mRNA expression of LC-3 and Beclin-1 (P <
0.05), but significantly decreased the protein expression of TOM20 and Hsp60 (P < 0.05) . Conclusion Res plays a role in the regulation
of Dex-induced mitochondrial autophagy in BMSCs by mediating SIRT2.

Keywords resveratrol; dexamethasone; SIRT2; mitochondrial autophagy; bone marrow mesenchymal stem cells

B BTG FASE A — P MR Y R A OGN, T FEER R Z — o A WRAE BRSOV AR T O,
B 1 8] 75 5+ 41 Y (bone marrow mesenchymal stem SEYNAE AR S R T LAY R, kLR A R —
cells, BMSCs) THRERE RN N5 LR A G Pk A WP, RERS MEREVE N B 2 B2 4
BF5E R, B SR AR R REAARE R AYZRLIR, A B T ORI R R, 065 5
J8 7. SIRT2ENAD R T 241 8 14 % 2 bk
it Y sirtuin 58 i 2 — , 52 W NA D 7 it e v 2 11

BEE£WB 1074 AR R4 (LJKMZ20221188)

TR A0 (1991-), %2, 0, AF I 2 2 kAL . SIRT27E Z Fh A= My ThREH 5 v
ISR LIS, Email: phvang@emu.edu.cn 2 T AR P, A LR ARSI R AN A

e H#5:2023-08-11
0 24 HH B B 6] - 2024-07-23 09:52:31 BFET-. SIRT27E/N B B30 5 B BB AAE 5 2 Fh



+ 732 -

HREERRESR H53%E

FR SR FEIR S AEAH S S AR (resveratrol ,
Res) & & T2010 | 48 %5 AU A A B & o I8 b i
SIRT2 7] Bl S8 AL B FIResTAYTT I . Resil o i
% SIRT27EBMSCs | B0 E 200 A 11 B 200 B 3% 1 22 (] 7
V- AR T E AT, SRR AR R Y
D S Res il B 14 BTG BMSCs H FYSTR T2 AT
il AL S5 T AR I T AR 5E B 7E [ B Res
i 1o A S SIRT2 18 425 b ZE K 4 (dexamethasone, Dex)
S BMSCsBORLAR A W5 i AE FHBILE] , A8 i b
E IVRYT B PP % 7 1]

1 #R57F%

11 SEE kR

0 a5 SR BG4 L7 (fetal bovine serum, FBS)
4 H 2% [E GibeoA 7, ResIly H 52 [ESigmaZ 7] , SIRT2
R FINAMIE ] 3 [ESigmaly 7, 22 55 B i/ B
TOM20FTL A (sc-11415) (1 = 200)., B 7 (/N BT /N
FLC-3PTA (sc-376404) (1 = 1000) F1 £ FEfE 1l -
Hi/IN B Hsp60$T 14 (sc-10520) 70 [ 35 6 % v &3
AW H AR ) TRIzolA T W B A= i He AR A R
3], TaqManidFI B H A TaKaRa/A 7
1.2 /NEBMSCsHY 3 K4y 4H

/NERBMSCsI [ [ b st 5 L AL B 2 rh
O HTE S A 10 % 4 MEMEM LR K5 3%, 76
37 CF 55% COZ A T [l ¥ JiZ iy Res (0 mol/L,

10™ mol/L . 107 mol/LAN10™ mol/L) Fh 53524 h, SIRT2
THIFINAM AL T2 88 8 E 2 #7610 mol/L Dex/
Y BMSCs o 4 L 343 RS20 < 1 5 % BRA, 75 MRS 3% 5
DexZH , 55 32 W T il ADex (10 °mol/L) ; Res#, 3555
W ARes (10°.107 .10 mol/L) 5 Dex+ResZH , 15
FEW I ADex (10 mol/L) FRes (10,107 .10 mol/
L) 5 NAMZL, 55323 H I ANAM (100 wmol/L) & Res
(10,107, 10" mol/L) ,
1.3 HJE & A Western blotting 6 il

K FHPBSYE I BMSCs 2 it , i FH 5 fo 98 DT UE
TR B0 2% MR AR T A B T, 7E4 °CTR 12 000 r/min
0010 min, YA I, 522 0P IR G, 100 °C 10 min
A 8T T e B IR B — R R I i S L Uk
(SDS-PAGE) XFE G HEAT 43 85 SRS #FE i 78 31 3R
P FL M P b o A B 55 55 4 Tween 20 (TBST) Fil
5% 178 E & H WrisZg #p £k 7K (tris buffer saline,
TBS) 5 120 min, TBSYE43UK , K5 41 i i 55 4H 5 Y
—HiTE4 CTFWFE R, FBAR A A AL Y b I 1Y)
TP E 1.5 ho FITBSTHR A3 IR, fii HBeyoECI+it
7 & (Beyotime, H[E ) i {4,
1.4 SCHEFPCRAGN

MABMSCs4H g Hp HE B RNA 3565 5% HeDNA,
SEIFPCRETIMSIRT2 mRNAZE A o 51 ) Premer5.0
BE (G BT A1) W1 519 d et 4
I BHEA R A A

#1 XHPCREI#IF5I
Tab.1 Primer sequences used for real time PCR

Gene

Primer design

SIRT2 Forward primer 5’ -GTTGTGTGCCTTCGTTTTGGA-3’
Reverse primer 5’ -AGGCCGGTTTGGCTTATACA-3’
LC-3 Forward primer 5’ -CTCTCTGAGCCTTAGGTGCC-3’

Reverse primer 5’ -ACTCGTGGGGTGACCATTTC-3’

Beclin-1

Forward primer 5’ -GAATGGAGGGGTCTAAGGCG-3’

Reverse primer 5’ -CCTCTTCCTCCTGGCTCTCT-3’

GAPDH

Forward primer 5°-AGTCTACTGGCGTCTTCACC-3’

Reverse primer 5" -CCACGATGCCAAAGTTGTCA-3’
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A, real-time PCR was used to detect SIRT2 mRNA expression; B, Western blotting was performed to assess the time-dependent expression of SIRT2 ex-
pression; C, Western blotting was performed to assess the concentration-dependent expression of SIRT2 expression; D, detection of cell proliferation and
viability. 1, control group;2,Dex group; 3, Res group;4, Dex+Res group; 5, Res+NAM group .*P < 0.05 vs. control group.
El1  ResXtBMSCsHSIRT25 i% #0140 M 58 A9 50
Fig.1 Effect of Res on SIRT2 expression and cell proliferation in BMSCs
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A, control group ( x 1 000) ;B,Dex group ( x 1 000) ;C,Dex+Res group ( x 1 000) ;D,the number of mitochondrial autophagosomes in BMSCs cells.

*P < 0.05 vs. control group. Arrows indicate autophagosomes under election microscopy.
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Fig.2 Effect of Res on autophagosomes within BMSCs
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A, real-time PCR was used to detect LC3 mRNA expression; B, real-time PCR was used to detect Beclin-1 mRNA expression; C, Western blotting was
performed to detect TOM20 expression; D, Western blotting was performed to detect HSP60 expression. 1, control group;2,Dex group;3,Res group;4,

Dex+Res group;5,Res+NAM group . *P < 0.05 vs. control group.
B3 ResXIBMSCsHZHifk B X H 5 F RIS
Fig.3 Effect of Res on key molecules of mitochondrial autophagy in BMSCs
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