FPHE AR LA BRASE 20194E 7 H 28 H 4518 % 457 Wi Chin J Mult Organ Dis Elderly, Vol. 18, No.7, July 28, 2019 - 527 -

SRS -

FE AL F Xt BE % 9 9t S 19 i 36 B2 4R B 4k s 4 451 45 Y 22 1
WA, BF, FEK, F R

I RPN T 55— N R B g HEAE B2~ MM 423000)

(# ZE] BHH R XTAE 20 (LPS) Al b i QbR 405 1 52 i S nT REALT] . o3k AS49 415y 4 41
Xof BRZH R A0 A 457 0. 1% DMSO Ab3E 7 hy #EHILH 4 45 DMSO kb HR, 1 h J5 5 LPS(5 mg/L) SLEEF 6 hy 167720 9 41 il
F 2 PRALAT (50 wmol/L) TAL R, 1 h J5 5 LPS(S5mg/L) HEGEF 6 h; #0011 57 25 Jhy 240 M #3252 CRA5 EL 919 (X 7 2 ARG 3(SIRT3)
) (50 wmol /L 3-TYP) Jz el 50 wmol/L Fikb 3, 1 h J55 LPS(5Smg/L) I 6 h, £ ik -8 ( CCK-8) I 41
MG ; PR DO R BRI A ATP 7K T 5 45 88 25 R —SAb B PR AT A I 2 4438 375 1 5% 5 FL (mPTP ) JIRZS ; DCFH-DA %%
SRR I 4 I T M 420 (ROS) K 5 5B ER S JC-1 A I LA PR B E8, (52 (MMP ) 5 Western blotting A5 41 ffd SIRT3 3Rk, v H
SPSS 20. 0 # A HATHEH 0T 4 IH) HLBCR PR 2 0y 224007\ LSD PG L5, Tamhane's T2 K495, £5R S5 HRA AL,

HAU F SIRT3 3R 3k | JC-1 £1 {8/ %% (0,52 ) 45 8 Gt 2 92 O0 . ATP K7 K4 M 1% 0 43 5 W 3 F B & (73.3+4.5)% .
(54.0%6.5)% (2035+217) U (72.2+4. 8) % }% (73. T+3.7) % ,ROS 7K - @ 214 iy (218. 0£21.7) % ; SHELTILH L3, 1697 4
H SIRT3 33k \JC-1 £L (/2 (50 B B A R 9SG  ATP AP R 4 3% 3 43 ) i 2 BT (86.7+7.6) % ((75.8+7.6) % .
(2571£199) U (86. 7%6.3) % K (83. 0=3. 6) % ,ROS 7K - 18 25 T [ Jy (180. 0 18. 1) % ; 5477 4L LL AL, Ml 77 2 o SIRT3 &
K JC-1 LLE/ S5 B AR IO ATP K K ARMLIE 153 51 .25 T K4 (69. 0+7.8) %, (62.8+6.2) %, (2116£254) U,

(72.8+5.8) % [ (73.3+4.1) % ,ROS /K- E NN (212.0£18.2) %o Z5ik  pedlH nl DLW s LPS 4 AN b B2 2k
LR , AL T RE 530 SIRT3 456,

(KR] PR AR 2 it 1 Bz 40 Sk ik

[FESHEE] R363 [ iR ER] A [DOI]  10.11915/j. issn. 1671-5403. 2019. 07. 112

Effects of polydatin on lipopolysaccharide-induced mitochondrial injury in alveolar

epithelial cells
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[ Abstract] Objective To investigate the effects and mechanism of polydatin on the lipopolysaccharide-induced mitochondrial injury
in alveolar epithelial cells. Methods A549 cells were assigned to four groups. Cells in the control group were treated with 0. 1%
DMSO for 7h only; those in model group received the pretreatment of 0. 1% DMSO for 1 h and were incubated with LPS (5mg/L) for
6h; those in the treatment group received the pretreatment of polydatin (50 pumol/L) for 1 h and were incubated with LPS (5mg/L)
for 6h; and those in the inhibitor group received the pretreatment of polydatin (50 wmol/L) and silent information regulator 2 related
enzyme 3 (SIRT3) inhibitor 3-TYP (50 wmol/L) for 1h, and were incubated with LPS (5mg/1) for 6h. The cells were then assessed
for viability by CCK-8, ATP level by fluorescein-luciferase kits, status of mitochondrial permeability transition pore ( mPTP) by
Calcein-AM-CoCl, probe, reactive oxygen species (ROS) level by DCFH-DA fluorescent probe, mitochondrial membrane potential
(MMP) by fluorescent probe JC-1, and expression of SIRT3 by Western blotting. SPSS statistics 22. 0 was used for data analysis.
One-way ANOVA, LSD test or Tamhane's T2 test was used for comparison among groups. Results Compared with control group,
SIRT3 expression in model group decreased to (73.3+4.5)%, JC-1 red/green to (54.0+6.5)%, Calcein fluorescence to
(2035£217) U, ATP level to (72.2+4.8)% and cell viability of cells to (73.7+3.7)%, but ROS level increased to
(218.0%=+21.7) %. Compared with model group, SIRT3 expression in treatment group increased to (86.7+7.6) %, JC-1 red/green
to (75.8+7.6) %, Calcein fluorescence to (2571+£199) U, ATP level to (86.7£6.3) % and cell viability of cells (83.0+3.6) %,
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but ROS level decreased to (180.0+18.1)%. Compared with treatment group, SIRT3 expression in inhibitor group decreased to
(69.0+£7.8)%, JC-1 red/green to (62.8+6.2)% , Calcein fluorescence to (2 116+£254) U, ATP level to (72.8+5.8)% and cell

viability of cells (73.3+4.1)%, but the ROS level increased to (212.0+18.2)%. Conclusion

Polydatin alleviates LPS-induced

mitochondrial injury in alveolar epithelial cells possibly by the activation of SIRT3.
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group, *P<0.05; compared with treatment group, *P<0. 05.
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ROS: reactive oxygen species.
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+ 530 - HHERAEZAYERORAGE 201947 A 28 H 5518 % 557 Chin J Mult Organ Dis Elderly, Vol.18, No.7, July 28, 2019

RIS

ALL 2055 | JR e S5 116 PR A& B RE 19 5 LI &
Z— HAARH S IET %, R — B I R T AR
TR FRATRT S E L, PR A FF AT LA
LA AN T B A A N bR LPS A A ALL
EALAR 5 A A 7 o Lol (A 33 A7 7 T EL A )
(A2 , R A i 306 20 JOT 5 118 4 TR 22 B0 = A Al
TLRAR) S R, R MR« sh 71 1) Z K.
AL, G ARA AE F R ST B A0 B 3
w0 A S PR IR T i AR 14 R ShE A
RAEFEAEHNCN L WESEIESE, Il b R 20 2ok
PRAb 0 ALL B4 522 S i AL, 2k vk mT L i 3
WM T B A S S 5 ALLS™ KRS
TESE, A AT L3 s i SRR 497 , FEHTLAR 5 S
Poghe h AR e, AR BF S R TR
A X i - Rz 200 b S R AR ) 5

LR PR D REAS 43 2 mPTP IRk 51k .
FEFREIEBL R, mPTP 3476 FF 0, feifF<1. 5 ka [/
AT E A HERE 2R A PN A 1 e 77 A U
JIN L AR 85 e (67 AR 5 5 A H 1A s e A T
FIRIte R A RGBT, HY 28 A b AR 5 1] B AN 2 [
B2 51 2R AR 1 I i 7 AR FEAR S
b, FRATTAE I G A R - AR R I mPTP A
KR A BRI G . IEF GO, & B N BEF
BLRLRIE (HAE mPTP FFJCRT, #5725 F 0 DL [ ik
AR, R L A N B A5 B 4 R . TRATTIY
ZESL @R, LPS il S B4 i 45 55 o ootk 55, 41
7 mPTP JF, i FE AL AT KL LPS 45 () mPTP
FF o B AN 2 2 45 2o AR E H T RE A HL A7, 1E
R AR AL T L PR N 11 AR IE AR AR RS 2 ol i 5
FEKE H R PN IR S B BR BT 3K, (B AE mPTP JF jik
BE, PR R /INA 4 5 (Can HY) 1T L[ Hy AR
(LA P A1 B ek A 52 DR /N B B L (07 AR AT
AR T 25 5 W, JE A mT LA & 4 i LPS 4
SRR AN HL A T B, Xt S FRATTER R B9 B % 2
— 8y HR, ORISR ATP A ARG £ ZE 40 4%,
TG T 4Rt ATP 7KSF, 4558 % 90 LPS 8
JE B4R ATP 7P 58 25 B, 10 AL ] LA 41 fifg
P ATP KA 51 8 E KR, 4878 FERL Tl D22 ik
iR I0G . P&, BLR R , BT 15 3 B & A ik
35, 2R B ROS 38 22, LI HEFL) ROS H 4k

Wi DNA S mPTP /A, KA R i 8 4k i 4
Pio HICFRATCRLI T 41 A ROS K-, 45 5 A 8t
PR [RIRE T LA LPS 4 19 ROS A sl il
FEF UL g5 5, ARWFFEIN N AL °] DA e 2 58
LPS /- SN bR D RE i . 1E— 20 M, FRATTHR T
TR AR LR A A0 (4 AT BEHILA

SIRT3 J&: 4 A 2 22110 25 L WAL, ml i 4 4
LR A QI A B 2 WAL KO, 2 5 LR AR
W R b A P i s SIRT3 0] feAE M iR yT 48 ki ik
PG BRI T AR 2H BRI ST AIE S, K
SR 5 J5, P9 EZ 40 Bl Py SIRT3 &3k i, {5 1 i
SIRT3 AT DA i 240 i 11 e, 400 151 PN 12 24 b 4 e 4k O
TAS SRS . IR SIRT3 b A] LA 3E 1 & 0 W%
A AU ORI IR0 . A IS & B LPS
S EU R A0 SIRT3 23k 3 F [, 1 1%
FLAF AT DL 2 $2 5 SIRT3 7K 2635, WFFTIESE, 1k
i Je GOk AT AR A B A I (SOD2) £ ik Ak 7K -
B, S EE kR ROS T BRAE 1T B, i R B ]
DI i i SIRT3, 4515 SOD2 25 4tk , i Bk ROS,
RAFLRARCE T E R, DI 038 2k i PR 5 v 3 /s
it o WA B, B Ak T LLE i SIRTL
JAT SOD2 Z WA AE i , 700 il ek A1 495 , Wit 2 1.
PEAR 5T RF 4 B3 455 o AR F 5 45 2 % B SIRT3
PP 3-YTP 0] D33 % p8 Rk 17 % 2R i (1) £ 7 7
H 37 FEALH AT gl 20 3% SIRT3 2z 1 LPS 4y
L RAR T RERE AT, (H T JEALTT LA SIRT3 119
ML v 7 i — 2T

g5 b BRACH AT DA S HGE LPS A S il
B 240 i SRR Dy g R RS, T X A 1T g5 R AL BT
SIRT3 A1,

[ &% xHk]

[1] ZengZ, Chen Z, Li T, et al. Polydatin; a new therapeutic agent
against multiorgan dysfunction[ J]. J Surg Res, 2015, 198(1):
192-199. DOI: 10. 1016/]. jss. 2015. 05. 041.

[2] LiT, Cai S, Zeng Z, et al. Protective effect of polydatin against
burn-induced lung injury in rats[ J]. Respir Care, 2014, 59(9) :
1412-1421. DOI: 10.4187/respcare. 02831.

[3] ¥k, AedtukoEidid PI3SK/AKT s 4240 il Lok i 0 T2 15
S AR [ D], REJTEERRE, 2017,

Fu CL. Dexmedetomidine attenuates lipopolysaccharide-induced
acute lung injury by inhibiting mitochondria-dependent apoptosis
via PI3K/AKT[ D]. Southern Med Univ, 2017.

[4] ZengZ, Yang Y, Dai X, et al. Polydatin ameliorates injury to the



HARBAEZAVEPORAGE 20194E T A 28 1 55 18 45 37 ] Chin J Mult

Organ Dis Elderly, Vol.18, No.7, July 28, 2019 - 531 -

[10]

[11]

[12]

small intestine induced by hemorrhagic shock via SIRT3 activation-
mediated mitochondrial protection[ J].

2016, 20(6) : 645-652. DOI: 10. 1080/14728222. 2016. 1177023.

Expert Opin Ther Targets,

LiT, Liu Y, Li G, et al. Polydatin attenuates lipopolysaccharide-
induced acute lung injury in rats[ J]. Int J Clin Exp Pathol, 2014,
7(12) . 8401-8410.

Fu C, Dai X, Yang Y, et al. Dexmedetomidine attenuates lipopoly-
saccharide-induced acute lung injury by inhibiting oxidative stress,
mitochondrial dysfunction and apoptosis in rats[ J]. Mol Med Rep,
2017, 15(1): 131-138. DOI:; 10.3892/mmr. 2016. 6012.
AN, 0. T XSUNIONS I R 2 A U 4 2
LA AL R [T]. o E AR EE, 2017, 37(11):
973-976. DOI: 10.3969/j. issn. 1002-1949. 2017. 11. 002.
Zhang ML, Li WQ. Effects of metformin on mitochondrial oxidative
stress in lung tissue of rats with acute lung injury induced by
sepsis[J]. Chin J Crit Care Med, 2017, 37(11): 973-976.
DOI: 10.3969/j. issn. 1002-1949. 2017. 11. 002.

LiT, LiuY, Xu W, e al. Polydatin mediates Parkin-dependent
mitophagy and protects against mitochondria-dependent apoptosis in
acute respiratory distress syndrome[ J]. Lab Invest, 2019. DOI.
10. 1038/541374-019-0191-3. [ Epub ahead of print ]

Cai SM, Xu W, Li YF, et al. Genipin alleviates vascular hyper-
permeability following hemorrhagic shock by up-regulation of
SIRT3/autophagy[ J ]. Cell Death Discov, 2018, 4. 52. DOI.
10. 1038/541420-018-0057-2.

KB MeHERE LRI T RE B A S SR [T ], P E/NLARE
2, 2018, 25(7) : 507-512. DOI: 10. 3760/ cma. j. issn. 1673-
4912.2018. 07. 007.

Zhang Q. Mitochondrial dysfunction and resuscitation in sepsis[J].
Chin Pediatr Emerg Med, 2018, 25(7): 507-512. DOI: 10.
3760/ cma. j. issn. 1673-4912. 2018. 07. 007.

BEDL, ERAL MEREAEEEOR AR O RFTE R (T]. e
B4R, 2018, 27(5) : 573-576. DOI: 10.3760/cma. j.

issn. 1671-0282. 2018. 05. 026.

Sheng Y, Wang JQ. Progress on mitochondrial damage induced by
sepsis[ J]. Chin J Emerg Med, 2018, 27(5): 573-576. DOI.
10. 3760/ cma. j. issn. 1671-0282. 2018. 05. 026.

B, RO LRSS SO SN T].
LG B AR 3 A, 2016, 32(12): 2295-2299. DOI. 10.

[13]

[14]

[16]

[17]

[18]

[19]

[20]

3969/j. issn. 1000-4718. 2016. 12. 030.

Li XY, Yu JB. Research progress in mitochondrial fusion, fission
and inflammatory response [ J]. Chin J Pathophysiol, 2016,
32(12): 2295-2299. DOI; 10. 3969/j. issn. 1000-4718. 2016.
12. 030.

Gao Y, Zeng Z, Li T, et al. Polydatin inhibits mitochondrial
dysfunction in the renal tubular epithelial cells of a rat model of
sepsis-induced acute kidney injury [ J]. Anesth Analg, 2015,
121(5) : 1251-1260. DOI: 10. 1213/ANE. 0000000000000977.
ERNR, BUCAR. SOk R D) AR N A2 7R FAE K 0 R AR P A
FHLI]. HER A 24 7, 2013, 29(4): 757-760, 768.
DOI: 10.3969/]. issn. 1000-4718. 2013. 04. 033.

Wang XM, Zhao KS. Role of mitochondrial dysfunction in genesis
Chin J Pathophysiol, 2013, 29(4) . 757-
760, 768. DOI. 10.3969/j. issn. 1000-4718. 2013. 04. 033.

of severe shock[ J].

Lin B, Liu Y, Li T, et al. Ulinastatin mediates protection against
vascular hyperpermeability following hemorrhagic shock [ J]. Int J
Clin Exp Pathol, 2015, 8(7) : 7685-7693.

LiG, LiT, LiY, et al. Ulinastatin inhibits oxidant-induced endo-
thelial hyperpermeability and apoptotic signaling [ J]. Int J Clin
Exp Pathol, 2014, 7(11) . 7342-7350.

k. SIRT3 HLRRRTE N [J]. BESLEk, 2015, 21(2):
233-235. DOI: 10.3969/j. issn. 1006-2084. 2015. 02. 015.

Ma L. SIRT3 and mitochondiral adaptation[ J]. Med Recapitulate,
2015, 21 (2): 233-235. DOI: 10. 3969/]. issn. 1006-2084.
2015.02.015.

Parodi-Rullan RM, Chapa-Dubocq XR, Javadov S. Acetylation of
mitochondrial proteins in the heart: the role of SIRT3[J]. Front
Physiol, 2018, 9. 1094. DOI. 10. 3389/fphys. 2018. 01094.
Rezaei M, Keshtzar E, Khodayar MJ, et al. SIRT3 regulates
diabetogenic effects caused by arsenic: an implication for mitochon-
drial complex II modification[ J]. Toxicol Lett, 2019, 301: 24~
33. DOI: 10. 1016/]j. toxlet. 2018. 10. 025.

Li P, Wang X, Zhao M, et al. Polydatin protects hepatocytes
against mitochondrial injury in acute severe hemorrhagic shock via
SIRT1-SOD2 pathway [ J ]. Expert Opin Ther Targets, 2015,
19(7) : 997-1010. DOI; 10. 1517/14728222. 2015. 1054806.

(3. KE)



