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[(HE] B8 WDHoCinsE 20 R 7 1(SIRT1 ) BT B X 18] 78 5 T 41 i (MSCs ) 32 B S
Nod FESZ AR 9 3(NLRP3)FI IL-1B F2kAU54M, 3R SIRTI B0 71 I3 B I i 6 B B AR
FHEHEHIE, FiE B MSCs 7028 X IR . Bafifesptal . RNA TP . 2R~ BE4L R RNA
T+ AR B, SR TIBGIE S E R BT %2 . Western blot H1 RT-PCR 257 ¥:46:IM IL-18 . SIRT1 I
NLRP3 7E&E H Al mRNA /K HEiL, &R HaGn T8 MSCs 4AEsh 1L-18 4K -0 BT+,
BTG, M 118 AWK PR Al IR AT 4 B 2 N % (1=21.68, P<0.01), NLRP3 Fl IL-
1B mRNA /K P45 B ali BRI B IA (1=14.44, P<0.01; (=12.35, P<0.01), SIRT1 J:HITEE,
NLRP3 1 IL-18 A mRNA /K E T E 4B SH2HKF (1=14.86, P<0.01; =11.12, P<0.01), BPffif;
Y57 HZMEE, NLRP3 FlIL-1B A mRNA KPS & T A2 BE4H (1=11.31, P<0.01; ¢=10.54,
P<00D) . £Ei¢  SIRT1 F:ETTBIEHS T AR R S AY NLRP3 1 IL-18 BEMHI/ER, A
PR REEMAT IS SIRTL. 4] NLRP3, F#AIC IL-1B ARk, Msisa st [ e aniasifi.
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[Abstract] Objective To investigate the effect of silence information regulator-1(SIRT1) on
NLRP3 and IL-1B production in mesenchymal stem cells(MSCs) exposed to radiation and to explore the
SIRT1 role against radiation. Methods MSCs were divided into control, irradiation, RNAi, resveratrol,
and RNAi+resveratrol group. IL-18, SIRT1, and Nod-like receptor protein 3(NLRP3) expressions were
detected using enzyme-linked immunosorbent assay (ELISA ), Western blot analysis, and real-time PCR
assay. Results Exiracellular IL-1p secretion induced by radiation was increased significantly. After
resveratrol treatment, the levels of IL-1[3 secretion decreased compared with those of the radiation group (1=
21.68, P<0.01) . The mRNA level of NLRP3 and IL-1 also decreased compared with that of the radiation
group (1=14.44, P<0.01; t=12.35, P<0.01). SIRT1 knockdown significantly suppressed resveratrol-
mediated anti-inflammatory activity (1=14.86, P<0.01; t=11.12, P<0.01). The mRNA level of NLRP3 and
IL-1PB remained higher in the RNAi+resveratrol group than those in the resveratrol group (1=11.31, P<0.01;
t=10.54, P<0.01). Conclusions SIRT1 gene silencing can suppress NLRP3 and IL-1f expression
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induced by radiation. Thus, resveratrol may alleviate cellular damage induced by radiation through

activation of SIRT1, inhibition of NLRP3, and decrease in IL-13 expression.
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Nod-like receptor protein 3

HL B AR A T R EORAE R TIL-1B Rkl fie
HEA ML I S TE SN o 1T TL-18 149530 5 4
H Nod #£ 32 1& % H 3 (Nod-like receptor protein 3,
NLRP3) RAE R 5 A M. NLRP3 HEHE &2
AR K I RAEZ BAK, I B RRIR S
PN I E I RE AL . NLRP3 — HLg fa o {55
W, ZE AR S UIE] IL-18 AR Z ek ik
AR IL-18, NI BCRAE S P, TER
& B JH 7 A F 1 (silence information regulator-1,
SIRT1 ) AT LAt 1o % R P AR SCHe e N 1 AT 25 L1k
AL T A NLRP3 (93815, BEMMH] 1L-18 935
ik, SLEPILRYUH T REM . B SIRTI
PIRIRVEAE T, X IORE M R R ARG T T
SO ARHPTRR T HEE R SIRT1 Al NLRP3
TR A W SAE TP AT, Sdm st
Bl 4 25 W0 T A BT 14 D7 [ R

1 bR

1.1 B R BUR

DMEM/F12 }5 5% 3 . JiG 24 1 7E ¥ 3 & =
Gibco 2N Fl 5 FAZEAIEMG AFEE Sigma A W], #T
THERA (W B R RAL TR IR A R
W, O E A 50 mmol/L; Human IL-18 Quan-
tikine I A0 22 IR FRHIN 5 13050) &1 A S€[E R&D Sys-
tems AN 3 SEIR AT HPTA A RBT IL-18 Hiik . B
BN B-WBh & Fduik, 0 F 9 E Abcam 23 A ;
PrimeScript RT i 71| & S BCA (bicinchoninic acid )&
HE AR &0 H H A Takara 2y 7] ; RNA T4E12
SRR A T AR TR A A PR w5 B
8] 78 57 140 g ( mesenchymal stem cells, MSCs)FH
M i R CARFSE PO 26 . Cs y SR IR G
P ERIFEFREA A A (35 USD), &3
0.873 Gy/min,
1.2 AMIIEFR . S50 2H ) RS

& 10% 8 25 I3 /) DMEM/F12 3557 5, 18
37°C. 5%CO, WAREE M T35 FF MSCso SHHL
r5 A, Hr, AP AEANE; ARG

M. ZHTHM 4 Gy FUF; RNA TH04: RHAIEW
FHAK pGCSIL-GFP(H A, GFP &)
¥ SIRT1 %5 % Y& RNA (short hairpin RNA, shRNA)
e A (1IE X519 5'-CCGGGCGGGAATC-
CAAAGGATAATTCTCGAGAATTATCCTTTGGATTC-
CCGCTTTTTG-3"; R 51 : 5'-AATTCAAAAAG-
CGGGAATCCAAAGGATAATTCTCGAGAATTATCC-
TTTGGATTCCCGC-3"); HZE M I . 45 T 41 i
200 pmol/L 1Y FHAZE = FEAE R BHAA X R s RNA T4+
IR IR . (129 35 2K SIRT1 shRNA #%
Y AL, FEHZA T4 200 wmol/L (1 AL, 24
YA AR K XU E KRS ET 705, SIRTI shRNA
YL A8 h T, XTESHANMIIEAT 4 Gy BREY, JRTERR
SIHT 1 h BE45T 200 wmol/L FAZE P i, MRS
24 h PEHUAIMORE SR LT . ARARLS AR FURILEL RNA
1.3 JER G yiE W B

PR HE R Human 1L-18 Quantikine i EX 56 58 W
RRFI s 100 s B A A T A TR E . 200 pl
AN IR L, A Z L TL-18 /Y 96 FLAR
L, BEE 2h 5, ST, BN 200 pl IL-18
I, HE 1ha, B3k, A 200 pl JEWE
W, #EOEWEE 20 min J5, A 50 pl &R, F
450 nm ALK RS, I AR ERT L, T
B IL-1B MR
1.4 Western blot

FRG IS 24 h WSRO PE A i S B 1, B 10°
LA 100 pl Thermo Scientific Pierce 24 fiff i
SN, B A R IR BCA B i R
EUHBI T, B 25 ng BT RES R N IR
Fede ik, HHEBERM WG L, HE
5%LRRWIH ) TBST Z B 1 h, IA—dL, 4C
WER R, VERE, AR AR A P AR
P80, =W E 1 h, SRR OGER
L B-WlaheE FfE A NS A .
1.5 RT-PCR

FH Trizol 342 HUE RNA, SR 00 sialim) 4ok
RNA ¥ %; 5 & ¢DNA, 25 wl R R HIEF S, H
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ABI Prism 7500 Sequence Detection System #1743
Bro S1WH BilEAE TAEY TRARA R G W, F5)
W1,

&1 RT-PCR FTHIGI 45
Table 1 Sequences of primers used in RT-PCR

B4R ElEZgdl

SIRT1 (iEMf) 5'-GACTTCAGGTCAAGGGAT-3'
(M) 5'-CGTGTCTATGTTCTGGGTA-3'

NLRP3 (IEM) 5'-ACAGCATTGAAGAGGAGTGGA-3'
(&I 5'-TCGTGTGTAGCGTTTGTTGAG-3

IL-18 (GE]) 5'-GTGGCAATGAGGATGACTTGT-3'
(&) 5'-TGTAGTGGTGGTCGGAGATTC-3'

GAPDH (GEF]) 5'-ATGACATCAAGAAGGTGGTG-3’

(& 1) 5'-CATACCAGGAAATGAGCTTG-3'
. &, SIRTL: JIBR{E R T 15 NLRP3: Nod #£3%
IREEH 3; GAPDH: H-impE-3-iR i 28 .
1.6 Beit2Erik
AR 3K, iR SPSS13.0 4§
TR AT 50 M o 2HLIRD 28 SR TR IR R 5 2247
Br, PITLLHCR ] ¢ K. P<0.05 £m 2 A5t

N2 )
=2y =588

2 #R

2.1 MSCs ZMJ5 IL-1B 158 K ik 7K F-

ERSTXT MSCs 1L-1B8 52 ULIE 1, ani&l 1 fir
7N, MSCs 7EREZ BT, TL-1B MMz (2 Gy
1=14.47, P<0.01; 4 Gy:1=16.33, P<0.01)LAMfA
TR X B4 BT 5, JFHAE 0~4 Gy I8
SR 300 S L A i R R R A I A R, AR
8 Gy MGG AP TR,

2.2 SIRTI FEETTERXT NLRP3 Hl IL-1B FEIAA50

SIRT1 shRNA et A48 )5, RNA T34
SIRT1 mRNA 3k 7K V48 2 = B2 I 25 A (o=
15.79, P<0.01)(E 2 A), ZHEANffsy T AL
5, MSCs IL-18 [ 43 WA 7K P-4 Bl HE S ] il 3
FFE(1=21.68, P<0.01)., SIRT1 J:HVIERG, MSCs
IL-1B M58 WK P48 I B P st 2 fd 2 1 (1=18.57
P<0.01), &P T AR X AR SE S 1L-18 14D
FIYEH(E 2% B) . AT HEMBELG, MSCs 1Y
NLRP3 Fl IL-1B8 & H KA KF- BB FEAK, 1 SIRT1
DUERE F25 T HZE A B, 40PN NLRP3 Al 1L-1B8
1) & IR 7K -5 mpali BE B TG I AR AR (8 2 C)
[FFE, G 2 9 D s, AT HZE SIS, MSCs

150 @”&

Sy syt
e

12 2Gy4 Gy 8Gy

IL-1p - -

Bactin .-

H,—lB(pg/m])

0 0Gy 2Gy 4Gy 8Gy

HE g7 et

® ®
1 REFRIE S MSCs IL-18 HI4MB IR ZKFE K,
A: 25T MSCs ARIFIHE(0, 2. 4 F18 Gy) IS, HRSHE 24 h
MSCs ffg4h 43l TL-1B (7RG 0 (5525 % B4 [e g%, 2 Gy:
1=14.47, P<0.01; 4Gy: 1=16.33, P<0.01); B: MSCs Z M5
24 h I TL-18 A RIBBCE . MSCs: [RIFRJ5 T-4AfE
Fig.1 MSCs IL-1B expression levels after radiation

) NLRP3 F1 IL-18 mRNA 7K - %5 84 4l B8 5f 25 W
B FEAR (1=14.44, 1235, P3J<0.01), TiSIRT1 I
¥RJ5, NLRP3 Al IL-1B () mRNA 7K 3 [0] 7} % P 4fi
WEBFZH K F (1=14.86, 11.12, P3J<0.01), HI{fif:
TR, 400N NLRP3 FIIL-1B A9 mRNA
KT B R T 2 S AL (1=11.31, 10.54, P
¥1<0.01), #&/5 SIRTIZEHVIERG, HE M BT
1S 09 NLRP3 FlIL-18 B4/ 1 S ek 55

3 itig

ANIBERINNEE ol -y A= e
SIRT1 MRARFEH, AR P RAELE ST,
AR KB, FEE ST LIE i 0% SIRT1
] TNF-o 51 1 9 RN, Fs v i nT
VA 1L-18 BIFAACF T, S-S B A E T
L. AW &I A ZE P T LA R o
Y 1L-18 BA-MERT, BEIMISARH 118 F=2E R
FE SN o $E 7 FAZE P ] R A T AAE I 0 &A%
RSB ER . L, ABFTEE— g T R
fs e 75 SIRT AR 118 1 LR Rk

ZEWER AR ARNS, RIESE G K NLRP3H]
YIH] prolL-1B il 2 f% Ak hy B H 89 K £ 1L-1B",
SIRT1 AJ DA3E 3o % 5 A DG S 7k 47 2 2Tk Ak
T, SEmEEH NLRP3 (&A1 BT LAE R HE
22 B S SIRTL, &M% NLRP3 A1 IL-18 1Y
Fik, AWRER, AZEPAE] LR E$E S SIRTI
HALERFE TN FREKT, B AR
TRATRESZ3E L SIRT1 KA AR AR IL-18 A1 .
SRINSAHMIN SIRT1 FEFTTEE, MUNSIRTI mRNA
HKOFFEAR, NLRP3 Al IL-18 /K-F T, FZE )
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Bl 2 SIRT1 B[R GUBAXT F2E P B A G M i s 18l
A: SIRT1 ZEF LB 44 SIRT1 mRNA /K F; B: SIRTI 3%
PTERT IL-18 AUAEAM 3K 52 ; C: SIRT1 JEPIUIER
X NLRP3 il IL-1B i 4 3R3Kk K P15 M ; D: SIRT1 B F T
RN} NLRP3 F TL-1B 5 52K SE B934, SIRT1: UTERME BIH
T 1; NLRP3: Nod KEZIKHE 3,

Fig.2 Influences on the anti-inflammation effect of resveratrol after

SIRT1 gene silence

PURAE W80 55 , iR SIRTI 7848 59175 K& i
A L1 W R rp B mEAE A, W] 0L 2
TEAAR S AT 3 3 8 TE SIRTL, #1114 NLRP3 1 %3k,
HEMIREAG IL-18 A3k, RSB 1ER

Zr LR, FIEEP AT AERSMNEGE SIRTL, )
il NLRP3 i sk, i miip il &45E A+ 1L-18
MFRE, RIEHARM B ER . ARV B i ds
SRR & IR HAE PR AR AR

2 % X #
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