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[ ABSTRACT ] Aim  To investigate whether exogenous hydrogen sulfide ( H,S) protects against high glucose (HG) -
induced H9¢2 cardiomyocyte injury and inflammation response by inhibiting reactive oxygen species ( ROS) -Toll-like recep-
tor 4 (TLR4) pathway. Methods Cell counter kit-8 (CCK-8) assay was used to measure the cell viability, the activ-
ity of lactate dehydrogenase (LDH) in the culture medium was measured with commercial kits, the levels of interleukin-13
(IL-1B) and tumor necrosis factor-a (TNF-a) were detected by ELISA, the number of apoptotic cells was observed by
Hoechst 33258 nuclear staining followed by photofluorography, the expression levels of TLR4 and Cleaved Caspase 3 were
determined by Western blot, the intracellular level of ROS was detected by 2,7’ -dichlorfluorescein-diacetate ( DCFH-
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DA) staining followed by photofluorography, mitochondrial membrane potential (MMP) was examined by Rhodamine 123
staining followed by photofluorography. Results  After H9¢2 cardiac cells were exposed to 35 mmol/L glucose (HG)
for 24 h, the expression level of TLR4 was significantly increased. Pre-treatment of the cells with 1000 pwmol/L N-acetyl-
L-cysteine (NAC) for 60 min or with 400 pmol/L sodium hydrogen sulfide ( NaHS) for 30 min before HG exposure consid-
erably attenuated the up-regulation of TLR4 expression level induced by HG. HG induced considerable injuries and in-
flammatory response, leading to a decrease in cell viability, increases in the activity of LDH, the number of apoptotic cells,
the expression of Cleaved Caspase 3, ROS generation, MMP loss as well as the secretion levels of IL-1B and TNF-a.  Pre-
treatment of the cells with 400 pmol/L NaHS for 30 min before HG exposure or co-treatment of the cells with 30 pwmol/L

TAK-242 (an inhibitor of TLR4) and HG for 24 h obviously reduced the above injuries and inflammatory response induced
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by HG.
sponse by inhibiting ROS-TLR4 pathway.
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Conclusion Exogenous H,S protects against the HG-induced H9¢2 cardiomyocyte injury and inflammation re-
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it 2 B ( N-acetyl-L-cysteine , NAC) Hoechst 33258 ¢
H ek B A L 40 (sodium hydrogen sulfide, NaHS) |
WA ®K A E (2, 7 -dichlorfluorescein-diacetate ,
DCFH-DA) | 3L B M & B ( lactate dehydrogenase,
LDH) # | X #| & #2 #1 Cleaved Caspase 3 L 1K h
Sigma-Aldrich NG s 4 Ji AR e e (cell
counter kit-8, CCK-8) # Dojindo Lab #% i ; ¥ TLR4
FE W B Abcam 7 7 ; TAK-242 (TLR4 47 4| #|) W
B Invivogen /A & ; DMEM %5 7= £ 1 B Hyclone /A 7 ;
IL-1B #2 TNF-a ELISA &7 & B RN £ A4 T
AR AN F S FER 4 i I B Gibco BRL 2 ],
HO9¢2 & L 48 fL R IR T R A6 1 A BLG R4 8 8 T2 7
Bam A, MR RFER g PR,
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H9c2 & L 40 fi 3 A T4 10%FBS # DMEM 3
FEF BTEHH5%C0, 19 37CEFH PHERE
I AEAE K E LA B4 80%E A T 525,

1.3 XIWHAE

L4 A 8 . DAt I 4 . DMEM (% %7 48 Wk &
#'5.5 mmol/L) 4 20 fL 40 B 24 h; @& 4E 4. 35
mmol/ L 7] % 4 4L F2 HO9¢2 & AL 48} 24 h; @NaHS+
% 4 41 .400 wmol/L NaHS 1€ A & AL 28 A 30 min,
PBS 2k 2 K, BV E A 24 h; DTAK-242+ 75
W4 .30 wmol/L TAK-242 5 & 4 3t 40 3 00 L 28
24 h; ®NAC+ 5 ## 41 . 1000 wmol/L NAC 1E Jf & Al
28}, 60 min,PBS iR 3k 2 K, B T & M AL 24 h; ©
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41 .30 wmol/L TAK-242 5 DMEM 3t 40 # .0 AL 48 je
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1.4  Western blot #il] TLR4 1 Cleaved Caspase 3 &
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Image J 1.47i &5 2 AF %4 1t & 4 & 7% 6 15 MFL
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HE AR 3 8 8] B9 W 7 L 3, One-way ANOVA A T % 4>
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2.1 ROS i&EBRFIR 55 S #EX O ALY TLR4 RIE
HIME 3 1E R

FOBEVE A H9e2 (0 L4 fL 24 h BA W {2 #F TLR4
[ZRIA (P<0.01) ; 76 mWEAE ATHT, A 1000 pumol/L
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Figure 1. The scavenger of ROS attenuates high glucose-in-
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duced up-regulation of the expression of TLR4 in H9¢2 car-
diac cells(n=5)
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Figure 2. H,S inhibits high glucose-induced up-regulation of

the expression of TLR4 in H9¢2 cardiac cells(n=5)
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Figure 3. H,S and TLR4 inhibitor inhibit high glucose-in-

duced cytotoxicity in H9¢2 cardiac cells(n=35)
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€A

Hoechst 33258 44 {5t b i 45 SR i /s , H9¢2
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B O WLAN B R T JC B SRR R R T B
Cleaved Caspase 3 ik, Tl NaHS ik ¥ 5L TAK-
242 LA PRI RENN 6] S M XS Cleaved Caspase 3 Fik
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Figure 4. H,S and TLR4 inhibitor reduce high glucose-in-

duced apoptosis in H9¢2 cardiac cells (n=5)
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min Ji5 BT = BE 24 h 500 30 wmol/L TAK-
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Figure 5. H,S and TLR4 inhibitor ameliorate high glucose-

induced accumulation of intracellular ROS in H9c¢2 cardiac
cells (n=5)

2.6 H,S #1 TLR4 IMFIFIE R = #ES | & A9 O ALZE i
LREREBAIER

EHEVE ] H9e2 (O JULAARL 24 h AT 5 MFI B 2 [
%, 7R S T B SRR DI BE . W 400 pumol/L
NaHS FiALHLO HLANIE 30 min J5 T = E A 24 b
SN 30 wmol/L TAK-242 5 bt ab 300 AL 20 fifd
24 b, P18 3 DR R R AR B L AV ( mitochon-
drial membrane potential, MMP ) %2k (P 3J<0.01) ,
400 pwmol/L NaHS 5%, 30 wmol/L TAK-242 A & X} .(»
WLAH L MMP JCH 5 520 (1 6) .
2.7 H,S FA TLR4 HIFIRE D> S #E5 | A KM 20 i
EF 45 i

L TR LA 24 b R4 PR 40 B R T IL-
1B 1 TNF-ac (5335 7K 7 B 8 7+ 55 ( P<0.01) |, Ji7 ]
400 pmol/L NaHS FiAbFRL.C WAL 30 min £33 =yl
YEFH 24 h 800 FH 30 wmol/L TAK-242 5 = b 4L 4b
PO ILAHAL 24 h, X AT IL-18 F1 TNF-o 1943 7K
SEHH B REAR (P 19<0.01) ,400 pwmol/L NaHS & 30
pwmol/ 1, TAK-242 A% Bf Xif.0> L4 At 5 1 40 DX 7 19
At /WA IC A R (7))
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Figure 6. H,S and TLR4 inhibitor attenuate high glucose-
induced MMP loss in H9¢2 cardiac cells(n=5)
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Figure 7. H,S and TLR4 inhibitor attenuate high glucose-
induced secretion of inflammatory cytokines in H9c2
cardiac cells(n=35)
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