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Impact of isoorientin on lipopolysaccharide-induced myocardial cell damage by
regulating the HMGB1-RAGE signaling pathway
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Abstract Objective To investigate the effect of isoorientin (ISO) on lipopolysaccharide (LPS) -induced myocardial cell damage
through regulation of the high-mobility group protein BI (HMGB1) receptor for the advanced glycation end-product (RAGE) signaling
pathway. Methods  H9¢2 myocardial cells were incubated with LPS,and the cells were randomly assigned to an LPS induction group
(Model group, 1 pg/mL LPS), a low concentration ISO intervention group (ISO-L group, 50 wmol/L I1SO), a high concentration ISO interven-
tion group (ISO-H group, 100 wmol/L ISO), or a high concentration ISO+RAGE activator late glycation end-products (AGES) group (ISO-
H+AGES group, 100 wmol/L 1SO+10 pg/mL AGES), with an additional control group (Control group). A cell counting kit 8 assay was used
to determine the viability of the H9¢2 cells. Flow cytometry was used to determine the rate of apoptosis of the H9¢2 cells. An ELISA kit
was used to determine the levels of oxidative stress-related factors, superoxide dismutase (SOD),malnndialdehyde (MDA), and glutathione
peroxidase (GSH-Px) in the H9¢2 cells. ELISA method was also used to determine the levels of inflammatory factors , interleukin-1p (IL-
1B8), tumor necrosis factor a (TNF-a),and lactate dehydrogenase (LDH) in the H9¢2 cells. Western blotting was used to determine the
expression levels of the HMGB1-RAGE signaling pathway and apoptosis-related proteins in the H9¢2 cells. Results = Compared with the
Control group,the expression levels of optical density (OD) at 450 nm (48 h and 72 h),SOD, GSH-Px, and B-cell lymphoma-2 (Bcl-2)
proteins in the H9¢2 cells in the Model group were significantly reduced (P < 0.05),and the apoptosis rate, MDA, IL-18, TNF-a.,and LDH
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levels,and the expression levels of HMGB1,RAGE, Bel-2 associated X protein (Bax),and cleaved caspase-3 proteins were significantly
increased (P < 0.05). Compared with the Model group,the expression levels of OD,s, (48 h and 72 h),SOD, GSH-Px, and Bel-2 proteins
in the H9¢2 cells in the ISO-L and ISO-H groups were significantly increased (P < 0.05),and the apoptosis rate, MDA, IL-18, TNF-a, and
LDH levels,and the expression levels of HMGB1,RAGE, Bax,and cleaved caspase-3 proteins were significantly decreased (P < 0.05).

AGES weakened the alleviating effect of ISO on LPS-induced H9¢2 cell damage. Conclusion

ISO alleviates LPS-induced myocardial

cell damage by inhibiting excessive activation of the HUGB-RAGE signaling pathway.

Keywords isoorientin; high-mobility group protein Bl-receptor for advanced glycation end-product signaling pathway; lipopolysaccha-

ride;; myocardial cell damage
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HMIGAPDH—HT (X1 = 2000) #:47 i B, 02 5 i

B IMAFHR FEHT R IR BEW (1 2 8000) iEFH2
he S AR S HT R AR K
1.9 Gt
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Gt E Lo

2 #R

2.1 ISOXF 45 Aif ] 5 HOC 240 A 77 A 52 I

5 Control L # It , Model ZHH9c2 41 i1 OD 5, 7E48
hll72 hi & F & (P < 0.05) . 5Model41 A L, 1SO-L
21 ISO-HZLH9c2I iBOD 5, 7E 48 h 172 hig & [T+
(P<0.05) o 5ISO-LALA L, 1ISO-HZLH9c24H EOD, 5,
1E48 W72 hig % E T (P <0.05) . 5ISO-HA AL,
1SO-H+AGESZHANHIOD ;5,748 hFN72 hi 2 F P4 (P <
0.05) WL#1.

F1  FEHIC2HMAEA E AT B 4RAETE IRIELES (x+s, n=6)

Tab.1 Comparison of cell viability of the H9c2 cells in each group at different time points (x +s, n =6)

OD,s,

Group
24 h 48 h 72 h
Control 0.16 +0.02 0.63 £ 0.06 1.04 +0.10
Model 0.17 £0.02 0.25 £0.03" 0.46 + 0.05"
1SO-L 0.15+0.04 0.40 + 0.04” 0.62 + 0.06”
1SO-H 0.16+0.03 0.57 = 0.06>" 0.85 = 0.09>"
ISO-H+AGES 0.16 +0.04 0.37 +0.04" 0.57 + 0.06"

1) P < 0.05 vs. Control group;2) P < 0.05 vs. Model group;3) P < 0.05 vs. ISO-L group;4) P < 0.05 vs. ISO-H group.

2.2 ISOXTHOC2ZH A 1= (1) 5 M

5 ControlZH (3.10% + 0.47%) #H Lt , Model 2L H9c2
I T3 (39.69% + 3.44%) & T+ (P <0.05) .
EModel 4] Hb , 1SO-LA (23.18% + 2.50%) . ISO-HZH
(12.26% = 1.32%) HO2AH ML A T it AR (P < 0.05)
S1ISO-LA A L, 1SO-HZAT HOC2 40 g I T2 4k 2% P A
(P <0.05) . 5ISO-HZH AH Lt , 1SO-H+AGESZH 4 Jif 4
T-%(25.61% = 2.46%) W T+ (P < 0.05) ILAL,
2.3 ISOXFTH9c24H it 48 Ak b ¥ FH 5C A -F-SOD \MDA
5 GSH-Px/K - 524

EjControl 1A Lt , Model ZHH9c241 IlE MDA 7K - |
Tt (P < 0.05),S0D ,GSH-Px/KF- Ff# (P < 0.05) .5

Model2H #H I, ISO-L4H . 1SO-HZH H9c2 41 HUMDA /K F-
BRI (P < 0.05),S0D . GSH-Px/K V- B T (P <
0.05) . 5ISO-L4HAH L, ISO-HATH9e241 JIMDA 7K -
2R (P < 0.05),S0D . GSH-Px/K - i 2 55 (P <
0.05) . 5ISO-HZH#H ., 1SO-H+AGESZH 41 s MDA 7K
3 FFH (P < 0.05),S0D . GSH-Px/K - i 3 R f&
(P<0.05) WL#2.
2.4 ISOXTHO24H HI1L-18 . TNF-a A1 LDHZK - Y52
M)

5 ControlZH AH H , Model2H HOc24H HEIL-18 . TNF-at
MLDH/AKF 2 T (P<0.05) .5 Model HAH I,
1SO-L4H \ISO-HZH H9c2 4 ffI1L-18 \ TNF-oFILDHZK -
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B E K (P <0.05) . 5ISO-LAA L, ISO-HAHH2  S5ISO-HZHAH H , 1SO-H+AGESZH 4 UTL-18 . TNF-o Al
i HITL-18  TNF-oFILDH/K S i 5 A (P < 0.05) . LDH/KERETE (P<0.05)  LF3,
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= = 1077 £ 1077 g
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10 T Ll | T T 10 LS LA B B L e AL T 10 L L B L e LA R L
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Annexin V-FITC A Annexin V-FITC B Annexin V-FITC G
10* 4 0.00% 8.23% 10° § 0.05% 16.38%
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10 LIRS i BT DL L TR T AL T 10 LIRS il SRR ARG S TURLMAREE AL, TR LA Lot
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Annexin V-FITC D Annexin V-FITC E

A, Control group; B, Model group; C,ISO-L group; D, ISO-H group; E,ISO-H +AGES group.
B AR HIC240 B =
Fig.1 Apoptosis of the H9c2 cells detected by flow cytometry

£2 HHEHIC2HM L B EHE X EFSOD. MDASGSH-Px/KFHIELE: (X £s, n=86)
Tab.2 Comparison of the levels of oxidative stress-related factors SOD, MDA, and GSH-Px in the H9c2 cells in each group (x +s,

n=6)
Group SOD (U/mg) MDA (pmol/g) GSH-Px (U/g)
Control 157.32 +5.38 12.34 +1.46 93547+ 11.53
Model 50.63 +2.23" 5421 +5.03" 325.64 +8.55"
ISO-L 74.50 +3.11% 37.32 +3.43% 527.29 +9.37%
I1SO-H 122.58 + 4.26”" 18.95 + 1.96”"% 833.78 + 10.46”"
ISO-H+AGES 84.25 +3.94" 41.02 + 3.66" 610.44 +7.52"

1) P <0.05 vs. Control group;2) P < 0.05 vs. Model group;3) P < 0.05 vs. ISO-L group;4) P < 0.05 vs. [SO-H group.

#3 KAHIC2HREA HEMAMEFIL-1B. TNF-oFILDHIKFHILLE: (X +s, n=6)
Tab.3 Comparison of the levels of inflammatory factors IL-18, TNF-cand LDH in the H9c2 cells in each group (x s, n =6)

Group IL-1B (ng/L) TNF-a (ng/L.) LDH (U/L)
Control 71.58 +6.38 52.37 £ 4.80 1823 £ 1.12
Model 154.35 + 10.43" 149.13 = 11.76" 89.44 +3.56"
1SO-L 120.17 +9.527 119.20 + 9.43” 66.38 +3.79”
1SO-H 86.49 + 7.487 70.73 + 8.09”"" 29.45 +3.30”Y
ISO-H+AGES 117.64 £ 10.35" 124.38 + 11.45" 62.17 £5.39"

1) P < 0.05 vs. Control group;2) P < 0.05 vs. Model group;3) P < 0.05 vs. ISO-L group;4) P < 0.05 vs. ISO-H group.
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LSRRy, S Al

5 ControlZH #H It , ModelZHH9c24H EHMGBI .
RAGE Bax cleaved caspase-3%5 13 iA 7K1 g 3% [ Tt
(P <0.05), Bel-28 FARDIKT-BE TFE(P<0.05) o5
Model ZHAH Lt , ISO-L4H . 1SO-HATH9c24H i HMGB1 |
RAGE .Bax.cleaved caspase-3i‘\:zij_<|3%ﬂf§ (P<0.05),Bcl-2

FEHFILKFE ETH(P<0.05) SISO-LA A H,1S0-H
HH2AHfIHMGB1 .RAGE ,Bax .cleaved caspase-3
FERIKEFEAR (P < 0.05), Bel- 275 XK FE T (P <
0.05) . 5ISO-HZH A L, 1SO-H+AGESZH 41 fERAGE
Bax ,cleaved caspase-385 [F1#A /K 3% - FH(P<0.05),
Bel-22 157K V- b 3 TR (P <0.05), HMGB1ZE [
FIRKFETG =T (P>0.05) L3R4 E2,

F4 FHAHIC2HIMHMGB1-RAGEE SER S AT HXEAMRIEKERILE (x£s, n=6)
Tab.4 Comparison of the expression levels of HMGB1-RAGE signaling pathway and apoptosis-related proteins in the H9c2 cells in

each group (x+s, n=6)

Group HMGBI RAGE Bax Bel-2 Cleaved caspase-3
Control 0.30 + 0.03 0.22 +0.02 0.25+0.03 0.78 + 0.08 0.34 = 0.03
Model 0.87 £ 0.09" 0.81 +0.08" 0.89 + 0.09" 0.32+0.03" 0.83 + 0.08"
ISO-L 0.55 + 0.06” 0.52 + 0.05” 0.63 £ 0.06” 0.54 + 0.05” 0.66 + 0.07”
1SO-H 0.37 + 0.04>" 0.29 = 0.03>" 0.40 + 0.042" 0.70 = 0.07*" 0.42 + 0.04>"
ISO-H+AGES 0.40 + 0.04 0.54 + 0.05" 0.59 + 0.06" 0.51 +0.05" 0.64 +0.06"

1) P < 0.05 vs. Control group;2) P < 0.05 vs. Model group;3) P < 0.05 vs. ISO-L group;4) P < 0.05 vs. ISO-H group.

HMGBI

RAGE e s wm e am

Bax s - - - e
Bel-2 s s s -
Cleaved caspase-3

GAPDH WS S T T o
1, Control group;2,Model group;3,ISO-L group;4,ISO-H group;5,
ISO-H+AGES group.
El2 Western blotting#& |4 fIHMGB1-RAGE/S Si@%. JAT-18
KXEBHRIEKTE
Fig.2 Expression levels of the HMGB1-RAGE signaling path-
way and apoptosis-related proteins in the H9c2 cells de-
termined by Western blotting
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WSS T ISOXSLPSIF S 1 HOe 241 45 495 (1 A ] o

25 L iR  1SO Al g il i M H HMGB-RAGEfF 5
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