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Abstract;  [Objective] To investigate whether exogenous hydrogen sulfide (H,S) protects H9C2 cardiac cells against high
glucose-induced injury and inflammation by inhibiting the interaction between p38 mitogen-activated protein kinase (p38 MAPK)
pathway and necroptosis. [Methods] The cell viability was measured by cell counter kit-8 (CCK-8) assay. The levels of interleukin-
1B (IL-1B) and tumor necrosis factor-a (TNF-a) were detected by ELISA. The protein levels of p38 MAPK and RIP3 (an indicator of
necroptosis) were tested by western blotting. The intracellular levels of reactive oxygen species (ROS) were detected by 2°, 7’-

dichlorfluorescein-diacetate (DCFH-DA) staining followed by photofluorography. Mitochondrial membrane potential (MMP)  was
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examined by rhodamine? 123 (Rh 123) staining followed by photofluorography. [Results] After the HOC2 cells were treated with 35
mmol/L glucose (high glucose, HG) for 24 h, the protein level of RIP3 was significantly increased; pre-treatment of the cells with 3
pmol/L SB203580 (an inhibitor of p38 MAPK) for 60 min considerably blocked the up-regulation of RIP3 protein level induced by
HG. Moreover, co-treatment of the cells with 100 wmol/L necrostatin-1 (Nec-1, a specific inhibitor of necroptosis) attenuated the up-
regulation of phosphorated (p)-p38 MAPK protein level induced by HG. 1In addition, pre-treatment of the cells with 400 pmol/L
NaHS (a donor of H,S) inhibited the up-regulation of both RIP3 and p-p38 MAPK protein levels induced by HG. On the other hand,
pre-treatment of the cells with 400 pwmol/L NaHS or 3 pmol/L SB203580 or co-treatment of the cells with 100 pmol/L Nec-1
ameliorated the HG-induced cytotoxicity, oxidative stress, mitochondrial damage and inflammation, evidenced by an increase in cell
viability, decreases in the levels of ROS generation, MMP loss as well as the secretion levels of IL-18 and TNF-a. [ Conclusion ]
Inhibiting the interaction between p38 MAPK pathway and necroptosis may be an important mechanism responsible for the protection
of exogenous H,S against the HG-induced injury and inflammation in H9¢2 cardiac cells.
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After the H9C2 cardiac cells were exposed to HG for 24 h with or
without pre—treatment with 3 pwmol/L SB203580 (an inhibitor of p38
MAPK) for 60 min, the RIP3 protein levels were semi—quantified by
western blot analysis. Data are shown as the means + SEM  (n =5).
ANOVAresult; F=59.047,P = 0.000.1)P < 0.01 vs control group;
2)P < 0.01 vs the HG—treated group.
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Fig.1 The inhibitor of p38 MAPK ameliorated the high
glucose (HG )—-induced up-regulation of RIP3 protein

level in HY9C2 cardiac cells
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After the H9C2 cardiac cells were exposed to HG for 24 h with or
without co —treatment with 100 wmol/L. Nec =1  (an inhibitor of
necroptosis),  the p —p38 protein levels were semi —quantified by
western blot analysis. Data are shown as the means + SEM (n =5).
ANOVA result: F=55.145, P =0.000. 1)P < 0.01 vs control group;
2)P < 0.01 vs the HG—treated group.
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Fig.2 The inhibitor of necroptosis attenuated the high

glucose (HG)—-induced up-regulation of p—p38 MAPK

protein level in H9C2 cardiac cells
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After the H9C2 cardiac cells were exposed to HG for 24 h with or
without pre—treatment with 400 pwmol/L NaHS (a donor of H,S) for 30
min, the RIP3 (A) and p—p38 MAPK (B) protein levels were semi—
quantified by western blot analysis. Data are shown as the means +
SEM (n =5). ANOVA result; Fyp = 76.925, Py = 0.000; F,_ 5=
66.833, P, . = 0.000.1) P < 0.01 vs control group; 2)P < 0.01 vs
the HG—treated group.

E 3 NaHS #l#l HG 330 A ZHAE RIP3 FNBEES L p38
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Fig.3 NaHS attenuated the high glucose (HG )-induced
up-regulation of RIP3 and p—p38 MAPK protein levels in
H9C2 cardiac cells
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The H9C2 cardiac cells were exposed to HG for 24 h with or
without pre—treatment with 400 pmol/L NaHS (a donor of H,S) for 30
min, or pre—treatment with 3 pwmol/L SB203580 (an inhibitor of p38
MAPK) for 60min, or co—treatment with 100 pwmol/L Nec—1 (an
inhibitor of necroptosis) for 24 h. Cell viability was detected using the
CCK-8 assay. Data are shown as the means + SEM (n = 5). ANOVA
result; F =65.651, P=0.000. 1) P < 0.0l vs control group; 2)P <
0.01 vs the HG—treated group.
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Fig.4 NaHS, the inhibitor of p38 MAPK and necroptosis
attenuated the high glucose (HG)—-induced cytotoxicity in
HIC2 cardiac cells
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The HIC2 cardiac cells were exposed to HG for 24 h with or without pre—treatment with 400 pwmol/L NaHS (a donor of H,S) for 30 min, or pre—
treatment with 3 pwmol/L SB203580 (an inhibitor of p38 MAPK) for 60min, or co—treatment with 100 wmol/L. Nec—1 (an inhibitor of necroptosis) for
24 h. ELISA was performed to determine the levels of IL-13 (A) and TNF-a (B) in cell supernatants. Data are shown as the means = SEM (n = 5).
ANOVA result: Fy g =123.639, Py_;p = 0.000; Fiye = 38.605, Py = 0.000. 1) P < 0.01 vs control group; 2)P < 0.01 vs the HG—treated group.

El5 NaHS 7 p38 MAPK ¥R 5L M8 T RO 5157 x4 H S 485 | 2 A0 O AL AR BEL ST BB F 43 b
Fig.5 NaHS, the inhibitor of p38 MAPK and necroptosis attenuated the high glucose (HG )-induced secretion of

inflammatory cytokines in H9C2 cardiac cells

Control HG NaHS+HG SB203580+HG

Nec-1+HG ¢ SB203580 Nec-1

-

A; After the HIC2 cardiac cells were exposed to HG for 24 h with or without

= pre —treatment with 400 pwmol/L. NaHS (a donor of H,S) for 30 min, or pre—
treatment with 3 pmol/L SB203580 (an inhibitor of p38 MAPK) for 60min, or co—

204 treatment with 100 wmol/L Nec —=1 (an inhibitor of necroptosis) for 24 h,

intracellular ROS generation was measured by 27,7 —dichlorfluorescein —diacetate
104 (DCFH-DA) staining followed by photofluorography, x 200. B: Quantitive analysis
o of mean fluorescence intensity (MFI) in (A) using Image J 1.47i software. Data are
L)

Control HG NaHS SB203580 Nec—l NaHs SB203580 Nec— shown as the means + SEM (n = 5). ANOVA result; F=60.128, P=0.000.1) P<
+HG +HG +HG

MFTI of ROS

0.01 vs control group; 2)P < 0.01 vs the HG—treated group.
B 6 NaHS #1 p38 MAPK  RIE 148 T H 4 &I 370 Xt 471 = 48 5| 2RO AL 4 B SR 40 R 35
Fig.6 NaHS, the inhibitor of p38 MAPK and necroptosis attenuated the high glucose (HG )—induced oxidative stress in
H9C2 cardiac cells
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Fig.7 NaHS, the inhibitor of p38 MAPK and necroptosis attenuated the high glucose (HG )-induced mitochondrial

membrane potential (MMP) loss in HIC2 cardiac cells
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