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SIRT1 protects human liver cells from Isoniazid-induced injury
by decreasing expression of NF-kB p65*

Yi-yang Zhang, Ying-shu Li, Jin-feng Li, Biao Li, Ying-zhi Chong,
Guo-ying Zheng, Shu-feng Sun, Fu-min Feng
[School of Public Health (Hebei Province Key Laboratory of Occupational Health and Safety for Coal
Industry), North China University of Science and Technology, Tangshan, Hebei 063000, China]

Abstract: Objective To investigate the effect of silent information regulator 1 (SIRT1) on liver injury induced
by Isoniazid (INH) in human normal liver cells HL-7702. Methods HL-7702 cells were cultured in RPMI 1640
supplemented with 10% FBS and divided into 6 groups including a control group, an INH group, an INH+SRT1720
group, a SRT1720 group, an INH+EX527 group and an EX527 group. The content of alanine aminotransferase (ALT)
and aspartate aminotransferase (AST) in cell supernatant was determined. The expressions of SIRT1 and nuclear
factor kappa B p65 (NF-kB p65) mRNAs were analyzed by qRT-PCR. The concentrations of SIRT1 and NF-kB p65
proteins, interleukin 6 (IL-6) and tumor necrosis factor o (TNF-a) were detected by ELISA. Results Compared with
the control group, the expressions of SIRT1 at mRNA and protein levels were decreased (P < 0.05), the expression
levels of NF-kB p65 mRNA and protein were significantly increased (P < 0.05), and the secretion of IL-6 and TNF-a
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also increased (P < 0.05) in the INH group. Adding SRT1720 could relieve the inflammatory reaction caused by INH.

However, the expression levels of NF-kB p65, IL-6 and TNF-a were significantly enhanced by a SIRT1 inhibitor

EX527. Conclusions Isoniazid can bring out the liver injury, decrease the level of SIRT1 and increase the levels of

inflammatory factors. The activation of SIRT1 can inhibit the expressions of NF-kB p65 and inflammatory factors,

then reduce the occurrence of hepatocyte injury.
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NIEH 4Rk HL-7702 51 [ 115 s Rk B 4
B, SHE (S YSMXE-OM ), —HUIEA (45
W30KK-MI) g [ HAS TCI 4w, R R SHHE (it
5. 1634678 ) W I fE[E BI A ], 0.25% B FEE (At
51 25200-072) W [ 3EE Gibeo 247, SIRT1 #8h7
SRT1720 ( #it5 : S112906 ). il 57 EX527 (it -

tuberculosis drug—induced liver injury, ADLI ) "',

S154103 ) Wy H 3% [ Selleck 2% 7], Prime Script ™ RT
Master Mix X7 & (#1L5 : AK4601), SYBR® Premix
Ex Taq" I PCRi&F & (L5 : AK4602) W H K%
FAEY THERARAF, TRI pure Reagent & RNA fili#
WA A (HS : 0020161010) g [ AL 50 G e 44
ARG AT, ALT, AST i5]& (4t : 20170301 )
WA Rt AR TAEESE T, SIRTL. NF-kB p65.
TNF- o ELISA £l & (#t5 . 201612) g A4t
A A B ARATBRA R, TL-6 ELISA A5l i
Fa (5 - 210660124 ) W A UM IR AR A
FR N ], Heraeus 1o 3% % B U HLIE H 15 [E Thermo
Scientific 2% 7, CA94089 U i £2 6 1% W bn AL W [ &
[ Molecular Devices 23 &, C1000PCR #34 (% Ity [ 2
[ Bio—Rad A ], SEIHEE T RAWHEE Y (qRT-
PCR ) 1% | 35 [E Applied Biosystems 23 7] .
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FH % 90% RPMI 1640 ( it %5 : 24916002, 3 [
CORNING 2 F] ). 10% Jifi 24F 13 ( #t%5 : JC50166,
FHE CLARK A # ). 1% ST E;FRAE A HL-7702
AR FREE, AN B TR R 5% 19— A bRk |
37°C YA SRR TP AT R R . BN R A K I 2 i
VIR E A 1 x 10° 4> /ml, $EFRDEY 6 LM b, &
LN 2 ml, FERTIEEFE 24 h 5 RS SR S48 T A
REAREE, FRURBESE 48 h 543 BIMCAE AN B W
1.3 YRS AR T

SEE AR LR AR - S IR R (1640 1557
). S (35 800 g /ml SEUAIHE 1640 B5FR%E,
INH ). S0EF +SIRT1 3BhFIZL (1% 800 p g/ml U5 A
A1 pmol /L SIRT1 3 351 SRT1 720 (1) 1640 }5FEHE,
INH+SRT1 720 ). SIRT1 #ah75% B4 (& 1 wmol/L
SIRTI #sh7] SRT1 720 [#) 1640 K5 3#3E, SRT1 720 ),
S M BE +SIRTT #1057 20 (5% 800 pg/ml S 4 JHF
A1 wmol/ SIRT1 I i 7] EX527 B9 1640 £ 53 %,
INH+EX527 ), SIRT1 # i 57 %F 41 ( % 1 pmol/L
SIRT1 #EIF] EX527 Y 1640 Fi7:5L, EX527 ),
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KH qRT-PCR J7riEA N F 4 AL SIRT1 , NF-kB
p65 mRNA ik KV W 4R 4 i JH Trizol £2 MU RNA,
KI5 RNA A4 R EE 5 B RNA 763805 St
FIVEH T & B cDNA . I SYBR Green i & 9 63kt
ATSEHT PCR 74, #Wif% 58 . qRT-PCR FAR 4% = i
G UL BT EAE . 5 SR 54 37°C 15 min,
85°C5 s, 4°C 1 min. mRNA Fik/KFAYRM L GAPDH
HNZ, WM 95°C 30s, 95°C5s, 60°C 30 s 3
40 MR, DO mAE T AY TR (1) B
AWRAFATTRIE S A M. 5I%FS T : GAPDH
iIE 5] ¥ 5'-GAAGGTCGGAGTCAACGGATT-3',
KT 5] ¥ 5'-CCTGGAAGATGGTGATGGGAT-3' ;
SIRT1 1E [ 5| # 5'-CATAGACACGCTGGAACAGG-
3, KI5 % 5'-TTGAGGGAAGACCCAATAACA-3' ;
NF-kB p65 1E [1] 51 #) 5'-GCGAGAGGAGCACAGATAC
C-3', I 51% 5'-GCACAGCATTCAGGTCGTAG-3',
SRH 2702 THEE mRNA #6357k
1.6 BT4Ams SIRT1. NF-kB p65. IL-6. TNF-«
ERFRIEKTHIHE

SR FH Tt BB B0 28 W B 9 (ELISA ) 4G I I 441 g v
SIRT1, NF-kB p65, IL-6, TNF-« HAEEKF, ™
K6 2 IO & rY R B UET TR AR
1.7 Sit=FH*E

BE TR F SPSS 19.0 Gt 8, ek
BB« b2 (xxs) R, SRR 200
LA A m i 225, P ELECH] SNK—q K256, P <0.05
hZEFAGIEE L

2 #R

21 HAME EFRS ALT 70 AST SEHILLE
SRR S5 R HL-7702 400 FI5 W ALT. AST
S, 55 RARKREFAEGIEREY (¢=
22.490 F1 17.330, 4 P =0.000), 8 SH0H2E IT40
K. SIRT1 sl X B ZE A4 i 570 % B 4 5 =
FIXF IR 22 e Ge 22 L (P >0.05 ), $7s i shiil fn

PO IR AT B R . SRR 22 ]
B, SEURBE +SIRT1 J4shI40 ALT . AST &R, =
MW +SIRT1 MR N — LT &, Z R AR E
X (q=9.951., 20234, 12.908 il 16.741, P =0.000),
FEH SIRT1 S SN0 AU S5 AR Bk 5 | A %) 4
i SIRTT $0 i 380 AR A —25 i 2 7 I 40 M 5493 1)

iz REAMBEEFET ALT #1 AST S=HIEEE

(WL, x+s)
bl ALT AST
25 X IR 4.95+0.25 7.58+0.52
SEAAREZH 10.45 +0.62" 12.89 + 0.54"
SEURIE +SRT1 s 8.02 +0.38” 10.74 + 0.54”
SRT1 I 2 5.03+0.24 7.90 £ 0.27
SEMRIDE +SRT1 70120 13.61 +0.63" 15.96 = 1.08"
SRT1 #FIxF FR2H 5.01+0.17 8.07 + 0.45
FAg 430.288 176.924
PAE 0.000 0.000

e 1) S RgIbE, P<0.05; 2) 550, P <0.05

2.2 #Eh7 SRT1720 Xf SIRT1 BIHZH1ER

S AR P SR 98 s i HL=7702 4 Jfd Y SIRT1 mRNA
FIEE 11 % 35 B# K, NF-kB p65 1) mRNA Fl & 11 &
TNF-a | IL-6 B FIFRET G, 525 P s
SAEGEE L (¢ =2.564, 15.132, 5.582, 11.431,
14.816 i1 16.318, P =0.019., 0.000, 0.002, 0.000. 0.000
F10.000), FE7=FAEPRAAIM LA T RAER N . #48h
FIXF R 5 25 6 BREH S0E R 3Rk 1Y 22 57 e 127
B (P>0.05), HERshfxr 4l ciEEH . SIRTL
P SRT1720 A I5E R AT LA il S5 000 JOE 35 | Ak 1
NF-kB p65 mRNA Fl4 [ M TNF-« | IL-6 5 KA
T, SRMBA L EZE R A SR L (g =2.849,
7.581.9.081 #116.528, P =0.012,0.000,0.000 F10.000 ),
P27 SIRT1 AP AT LAE S B AIR NF-KB p65 ik ki
I/ IL-6 TNF— o 635 , D8 SRS [ RES 9 AR 9 S o
L1 ~ 3,
2.3 #M#IF EX527 3¢ SIRT1 HyMHI1E A

SIRT1 #1 il 31 £X527 #9156 Al 5] & NF-kB p65
mRNA %A K TNF-« | IL-6 EHAFILHE—E FTF,
5 SRR e A it R L (g =2.736, 8.142,
8.917 #l 18.454, P =0.015. 0.000, 0.000 F1 0.000 ),
VA SIRTT A0 AT LA3E 2 35 0 NF-kB p65 23k i 1
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1.0 1
0571

1)
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FH T PR S5 5 I A0 P 1) 0 B v 25 NF-KB 3Rk
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A B A 8 B A, a4 7 8 A 1 3
o, NF-kB Al sEZAEH Y 5 mehh, [EHTRZ
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F TNF-o sdim =4 " ARG ER, SRR
ECH AR 545 T NF—kB p65 fU3iA T, S5ER 1
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SIRT1 A Ay — Tl A0 6t K T i At W v — A% 1R 1Y)
HEMA RO, REUSIRE ZFE ARk L Ot
b, DTS 5 0 35 R 2 Tk 4% R LAAR Gy S0 S g 45
VEZ A2 DrRe s s AR b B R AR R B 1
& SIRT1 ik, fif p53 £ LBEL/AKEHE N, dEmiiE
LG TEMESE &, A SR 2 R B s
FARIE A, TEARCEHHSC R /N RSR s iA
SIRT1 ik, WM& AR ATH B AL, JfH SIRTI
FirTtE i, W BRI R M iR . ASHE
FEAER IR SIRT1 765 MH SO IE & T4 i 3 g ik
PR RALRRRE, RHTRES 58 MBSO E
WA ) A b

WFSEAESE SIRT1 AT LA3E i 8 4% 48 0F P 1) 3R 3k
O, HEMTZ 5 BIHUAR GE R GE 8 19 i A A Tk e
AR R Y SIRT 41 28 4 B2 07 1 AH S AL H i
FATo3ERE, BRZE SN e SMH RIERS
WA K, Hrh, MR Z 12 SIRTL X NF-kB {5
SRR RATRIE, SIRT1 FikKF
() 578 T LAB ]S NF-KB {550 B 09 =60, JFim 55
PLRUIREMZEEL ™ AR AWK, NF-kB p65
WA F Bl B2 — RN B A ] R 3T e s
THThRE, Hh oBMeE i R EZ B iR
— " HWFSEUESE, SIRT1 Afffi NF-kB [V % RelA/
p65 LMk, BUNF-KB Fikig/b, X alRERLIE T8
i I AR K B R O ILE RS T WANG A5 MY Y
KIL, SIRT1 A] LI AP LN Per2 Jii 81 X ZH A
H4K16 #1723 CBEAC TR ILA 5%, HIHAEHR T
XTZHEE 1 H3KO Mk AR, sEmivE s 2B s 5
HURZI AP ERR A . el 7500, 72 SRS
fFamiatsi i A, SIRT1 AR T NF-kB p65 (IHLH]
A RE R HAd NF-kB p65 $ELR ) 8 7 X 4 85 1 A 2
ZTAL, SEMIANEI S 5, WA kR, X
WA F TR .

AL RF, S A EA i, S|
E AT A 5 SIRT1 35080, NF-kB p65 ()5
KT o SIRTL B8l 4 A BT REAIG 5 8 k375 5 1)
NF-kB p65 f1k, /b IL-6, TNF- o %5 K48 H T
B 5 A SIRTL #0155, ATl NF-kB p65 ik
E—C T E . DA LSRR, WS SIRT1 % 54 kA
SR EA A YER, ERALEI T BE R SIRT1 8
H/EFHT NF—kB p65, 18/ NF-kB 5% N SAESE R 45

&, BEIMIE/D TL-6, TNF-a 254858 N 1A

ZE L FTiR, SIRT1 FESEARMEZ Y 0 3 T R AR
KRS, ATRES S B AR IEEON IE 5 40 b 45 2ot
e AP HED 1 SIRT1 AR 1k 5 SRR
IEE AR e R, (AN His H—FhiE s
NJF4IIE R HL-7702 S TR, A% I RN Z
FEME, ASRBIESSA ML R A B e, 7
AN TE 5 P A 3R A T 30 R AR P A R TR S
R PR A1 RIS DR S 95 0 23 R W PR & P AR G,
A JE i ADLI A TS IR SR O o PR R AR s
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