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Irisin Alleviates Inflammatory Injury in Diabetic Cardiomyopathy by Regulating NF-kB Pathway ZHANG Chi,
HUANG Jing, YANG Ping, LIU Xing, FAN Zhong-cai” . Department of Cardiology, Affiliated Hospital of Southwest Medical
University, Luzhou 646000, China
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[ Abstract] Objective To investigate the protective effect of irisin in diabetic cardiomyopathy (DCM) and its
mechanism. Methods A mouse model of DCM was established by high-fat diet combined with the injection of
streptozotocin. The mice were assigned to a control group, a DCM group, a DCM-+low-dose irisin group, a DCM+high-
dose irisin group, and a DCM+pyrrolidine dithiocarbamate (PDTC) (nuclear factor [NF]-«B inhibitor) group. Then, the
mice received irisin intervention for 3 weeks after successful modeling. Myocardial morphologic changes were observed
by hematoxylin and eosin (HE) staining and Masson staining. The levels of serum creatine kinase (CK) and creatine
kinase isoenzyme CK-MB were examined by automatic biochemical analyzer. H9¢2 cells were divided into the control
group, high glucose and high lipid (HG/HL) group, HG/HL+low-dose irisin group, HG/HL+high-dose irisin group, and
HG/HL+PDTC group. CCK-8 assay was conducted to determine cell viability. The expression levels of tumor necrosis
factor-a (TNF-a), interleukin (IL)-1pB, and IL-6 in the myocardial tissue and the cells were determined by ELISA. In
addition, nuclear translocation of NF-«xB p65 protein and the protein expression level of NF-kB inhibitor protein a (IkBa)
in the myocardial tissue and the cells were determined by Western blot. Results According to the results of animal
experiment, low and high doses of irisin could alleviate the pathological injury and fibrosis of myocardial tissue to varying
degrees. Irisin inhibited the levels of CK, CK-MB, and inflammatory factors, up-regulated IkB protein expression, and
diminished NF-«B nuclear translocation. According to the results of cell experiment, low and high doses of irisin could
enhance H9c2 cell viability to varying degrees, increase the level of intracellular IkB proteins, and inhibit NF-kB p65
nuclear translocation and inflammatory factor expression. The changes in these aspects in the DCM+low-dose irisin
group and the DCM+high-dose irisin group were similar to those in the DCM+PDTC group. Conclusion Through
inhibiting NF-kB p65 nuclear translocation, irisin may reduce the inflammatory response in the myocardial tissue of
DCM mice and H9¢2 cells of myocardial injury induced by high glucose and high fat, thereby exerting a protective effect

on myocardium.
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52558050 ) ; g SR SE Al F-a(tumor necrosis factor-a,
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M2, DCM4L . DCM+IXF| firisin4] . DCM+ = 7l
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e T WEE, F1| FiImage-Pro plus 6.0 G 43 M A g 0
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ik,
111 SitZEH&E

TR Hx £ sRom . 2T IES . 255

BB [) Lo AR PSR 28 07 22 431, 20 1) T 796 LU Ak
Fe/ M 2 227 (least-significant difference, LSD), P<0.05°4
ZRAGE L

2 #HR

2.1 irisinXfDCM/NFR O AELE RS2 AR M5 0 AL ES
7K B 2

HEflMasson¥e {145 5 IR, Xt B2 A0 LA A HES
S RS, i BRI, AR R B AR, LT e R G S AT
Yk, S REAM H, DCM4L, DCM A+, & 7 fkirisinZH LA
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Fig 1 Pathological changes of the heart and expression levels of CK and CK-MB in each group

CVE: collagen volume fraction. a: Control group; b: DCM group; c: DCM+low-dose irisin group; d: DCM+high-dose irisin group; e: DCM+PDTC group. = P<0.05,

ey

" P<0.01, " P<0.001, vs. a group; ** P<0.001, vs. b group. n=3.
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Fig 2 Cell viability of H9c2 cells in each group
A: Control group; B: HG/HL group; C: HG/HL+low dose irisin group; D:
HG/HL+high dose irisin group; E: HG/HL+PDTC group. " P<0.001, vs. A

ET

group;  P<0.01, " P<0.001, vs. B group. n=3.

411 i 3% PINE-xB p65Ji /b, TxB-atk #1581 ) (P<
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(P<0.001), TH 75 41 Jifl % N NE-xB p657KF-(P<0.01), -
IkB-aff 14615 (P<0.05) . 4S5, 55 B4 A L,
HG/HL4, HG/HL+fik . @ & irisinZl X HG/HL+
PDTC4H 40 i #% N NF-xB p654 £, 21 ifg 3¢ W NF-«B
p65UH /L, IxB-aff H KAV (P<0.001); T 5HG/HL
A E, HG/HL+K . & 77 & irisin4] X HG/HL+PDTC4
N[5 82 AT 200 B A% A NE-xB p657KF-, T i 40 i 3 9
NF-kB p65(P<0.01), | IxB-afk 1735 (P<0.001)
(E4),

p (IL-6)/(pg-mL™")

p (TNF-a)/(pg-mL")
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Fig 3 The contents of inflammatory factors in the H9c2 cells and heart
tissues of mice in each group
a-e denote the same as those in Fig 1 (mice); A-E denote the same as those
in Fig 2 (cells). " P<0.05, " P<0.01, """ P<0.001, vs. a or A group; * P<0.01,

#t

P<0.001, vs. b or B group. n=3.
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Fig 4 Expression of NF-kB related proteins in the heart tissue and H9c2 cells of mice in each group

a-e denote the same as those in Fig 1 (mice); A-E denote the same as those in Fig 2 (cells). " P<0.05, " P<0.01, " P<0.001, vs. a or A group; * P<0.05, ™ P<0.01,
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P<0.001, vs. b or B group. n=3.
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P, BN N B FLOWLAAE, In O LA T AT 4 bk
FRCH BRI, ] A AE R BT BB 2 DCMAYIRYT 719
TV A BFSEUE B BEL T TN - aih il LA /N RO LRI R
NE SN, B0 0 ¥ HTNE-a, IL-6Z5E R A5
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NF-kBA RN 55 S B i i R B R T, A
PENZS . SN 2R R R 5 D TR R P AR,
E A & A Ik B ALl o 5 DNAZS & 45 45 &5 3
NF-kBAYRIE, #F5E & BLAEDCMABL AL i, 15 £k [ NE-
kBREMEHF TNF-a, IL-1B. IL-655 4 AE 1R, I i
TicBadF PR A, S0 NF-wB A S, 1 O LA
E T FLO WLEF Sk, A S B0 IESS 8 5 D e i,
FHANF« BT T 1 RAE W S5 DCME R Z VMG, A
F 5 4 i irisin BEE 3 0 I NF-x BTG Ak, M RO L 48
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