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Abstract: Objective To investigate the role of Wnt/B-catenin signaling pathway in inflammation-induced
myocardial cell injury and apoptosis. Methods The rat cardiomyocytes H9c2were cultured in vitro,and the
cardiomyocytes were induced with the cell culture medium containing tumor necrosis factor (TNF-a) to estab-
lish inflammatory model. The experiment included 5 groups: control group,inflammation group,and DDK1
blockade group with different concentrations. Cell viability and apoptosis rate were determined by CCKS8 assay
and flow cytometry,the expressions of B-catenin, TCF7L.2,c-Myc and Cyclind]l were detected by RT-PCR,and
the expressions of B-catenin, TCF7L2 and Cyclindl were detected by Western blotting. The activities of LDH
and AST in the cell culture medium and the concentration of SOD in the cell were detected with kits. Results
The gene and protein expressions of B-catenin, TCF712 and Cyclind]l were significantly up-regulated,cell pro-
liferation was inhibited, cell injury and apoptosis increasedin H9C2 cardiomyocytes induced by TNF-a (P <<
0. 05). After DDK1 blocked the Wnt pathway,compared with the inflammatory group,the expression of Wnt
pathway-related genes and proteins was significantly down-regulated and cell viability increased, cell injury al-
leviated and apoptosis rate decreased (P<C0. 05) . Correlation analysis showed that B-catenin gene expression
was negatively correlated with cell viability and positively correlated with LDH and AST activities(P<C0. 05).
Conclusion The Wnt pathway in cardiomyocytes is significantly activated by TNF-a, inhibition of gene ex-
pression of Wnt pathway could alleviate cell injury and apoptosis.
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SEE 4y N 5 4. (1) X HR A . HOc2 40 i 55 57 3 4
AR FE R 5.5 mmol/L M55 24 h; (2) TNF-«
2H . H9c2 4 ffufdi ] 20 ng/mL TNF-o F i 24 h; (3)
TNF-a+DKK1 A 4 :H9c2 40845 F 20 g/L TNF-a
b ¥R, [ B AR 0 10 ng/mL DKK-1; (4) TNF-a +
DKKI1 B4 :H9c2 4l 47T 20 g/L TNF-a 4& 3, [A]
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(SOD, 515 : A001-3) \ K& Z IR A K B il (AST,
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Wnt/B-catenin 7538 FE IR R IkK P 5 LA A
JH 36 FP A 1% 35 i 4% Trizol 3450 & 48 BURE 45 B 40
RNA, W& A a0 I RNA ¥R, Bt B L Ik
Rl RNA SEM: . SR ARG SR & 51T cDNA &
B, 25 “C R 10 min,85 “C I 5 s, & MY cDNA H
FIEEesL %, UL cDNA AR, ff F P 838570, R
20 pL By IAK Z L ABIL 7500 PP BG4, k4T
qRT-PCR, LI & 3 N8 L. &N &4 2 H
95 °C,10min, 28k 95 °C 5 s, K FIZEMH 60 °C 30 s,
PEER 40 R, FRH 2 % Bt 8 B-catenin, TCF7L2,
Caspase-3.c-Myc, CyclinD1 W AH X 5 &, 51 9 ¥ 41
W1,

x1 Bk 2]

519 (5" —3")
hsa GAPDH_F TGTTGCCATCAATGACCCCTT
hsa GAPDH_R CTCCACGACGTACTCAGCG
CTNNBI_F CATCTACACAGTTTGATGCTGCT
CTNNBI1_R GCAGTTTTGTCAGTTCAGGGA
TCF7L2_F GAAGGAGCGACAGCTTCATA
TCF7L2_R GGGGGAGGCGAATCTAGTAA
Caspase-3_F GAAATTGTGGAATTGATGCGTGA
Caspase-3_R CTACAACGATCCCCTCTGAAAAA
oMyc_F GTCAAGAGGCGAACACACAAC
Myc R TTGGACGGACAGGATGTATGC
CCND1_F GGAGGAGGGTTGTGCTACAG
CCND1_R GCCTAGAACCCCACTACAGC
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X (P >0.05); DDK1 7K} 50 ng/mL F1 100
ng/mL B, 40 J % 7 3 F+s (P<<0. 05) . {H 5% &
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P <<0. 001 <<0. 001 <<0. 001
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X, Hh, A 3 ANEE TCE7L2, B-catenin, CyclinDl  0.05), B& T TCF7L2, KA LI KN 5 LDH £ 1F
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H:A~E H 44 B-catenin, TCF71.2, c-Myc, CyclinD1, Caspase-3 3£ K ) mRNA X F ik i F B4 4 B-catenin, TCF7L2, c-Myec, CyclinD1 ,
Caspase-3 mRNA F ik 1 I 2k 14 ; 5% BT W82, P<<0. 05555 TNF-a 41 H 48, " P<C0. 05; 55 TNF-o+DKK1 A 41 H#,°P<0. 05,
& 3 REZGTOMMAEE Wnt/B-catenin EEERERRENHET

o 1.0 ToF7L2 | S S S
Hafgd 0. 8 i Bl 4L &
B -catenin (%) |sem— mm— — £Ko.6 ab CyclinDT | o o —
T e ] %%0.4
Histone H3 - - - iEO-S B act in | e——
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S & SR
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T : A~B 3} B-catenin & FIAH X %355 ; C~E & TCF7L2., CyclinD1 & [ 5% % 3k 1 ; 50 R4 %5, * P<<0. 055 5 TNF-o 4 %8, P<<0. 05,
& 4 RIEZHT O Wnt/B-catenin ESEEEARENHE

3 Wnt/B-catenin {5 518 B B B mRNA 3Rz 250 UL MG FUETHEXES T

TR0 8 Jit % 3 (WG B LDH(U/L) AST(U/L) SOD(U/mgprot)
HHH r P r P r P r P r P
B-catenin —0.922  0.078 —0.952  0.048 0. 959 0. 041 0. 958 0. 042 —0.753  0.247
TCF71.2 —0.906 0. 094 —0.951 0. 049 0.948 0.104 0.944 0.154 —0.725 0.275
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HR3 Wnt/B-catenin (5B EEE mRNA xR EESOMARBRGIATHEXES
T A0 35 3 (B D LDH(U/L) AST(U/L) SOD(U/mgprot)
MR
r P r P r P r P r P
c-Myc —0. 855 0. 145 —0.906 0.094 0.943 0. 050 0.921 0.079 —0.702 0.298
CyclinD1 —0.922 0.078 —0.960 0. 040 0.973 0.032 0.968 0.032 —0.785 0.215
Caspase3 —0. 875 0.125 —0.924 0.076 0. 954 0.046 0.938 0.062 —0.733 0.267
3 i i® Jei O LA BRI 2 35 38 hn g O TR R R LAl

BE RO B RN R I F RS, B T 2 518
P AR BE RAE I & A . AR RE P TNFL1L-
6 TL-1B &5 1 — 25 3 IO PR A A8 3 1 e 5 3 4K, O
AR 4 1 W 4 R 8 200 L O U 1) R R R T L 4
TR RO RO WL b SE 1Y & AR T T )
O ER A

TNF-a LASZ A S 09 77 S8R 3l R AE 5 S0 1 45 %
I 5 1RO LR 405 1 DG A 4 IR 1, SR I AR 20 1 B
FEUESE , ] NF-«B il % 06 7T LA 42 TNF-o 5 %
(0 LR M4 5 . ASHMEETHA 481 f R 5% K 30
TE 4 B RAERR TR TNF-o 1[5 S0 LA 4Rk f o0 =
Y R AL 0T U L AR F 5 0 A A A 0 L AR L AR
BEAUGE S, TNF-o 20 35 7] 5 B0 UL 4H i 3 78 40 61, 44
W36 7 S 2 AN, A TR R TR O UL A
Pitr&¥ LDH,AST K F+ &, SOD 7K Rk, i
Pl TNF-a 155 H9c2 O ULAR M F 15 Fi T,

Wnt/B-catenin {5 5 i f§ 2 5 1 2 4 #U0% #
TR ARG J2 A= L 40 FE 3 R L B8 R R M LA B O T A
ME RSN B W STIE S . Wnt/B-catenin {5 5 il
PRAERIEI K R JRTh W R EEAE N, ARk
W1, 40 Wnt/B-catenin {55 i@ #% 7] LABH T TNF-o 35
SRR BT RBR P RCE R . A PSR RS,
Wnt/B-catenin {553 i 1l DL ) 18 & il 0 2 RE 5]
A M . TR A B S B DR K L LR
Wnt/B-catenin 17 5 il i 8% 300% . H 5.0 PLI 405 % V)
HIZED T BRI Wit/ B-catenin {5 5 # 75 A [A] B9 40
M ApE s b i R 2 e A AR RS R, Wnt/pB-
catenin {5 538 M 7F TNF-« 75500 JILZH 453 445 v 14 4R
FH&E DL GE . ASWFIE & B, H9c2 O L4 B 7E TNF-«
I > Wat 38 B 305 P B-catenin B H 7% 5% [H +
TCF7L2 3 bl Sl f% N UiFSE I Cyclin D1 3 [H Al
HEAYWEE FIH, XUEH Wnat/B-catenin {5 5l I
H9c2 L LA M B TNF-o i 25 300 .

i Wnt i@ #4041 5% DKK1 5 TNF-« [F B} 7
O LA S B 32238 B AH OC JE K] B-catenin, TCF7L2 K&
CyclinD1 W9k & 2 30l , H AL 25T & DKK1 K
AR . A, 5 TNF-o 4046 1, F DKK1 + i

JL35 3 AR T AR B DKK L 7K - 1 386 i g 36 n . 3x —
S5 AR A Wnt/B-catenin {57 5 il % Al U TNF-
o 5 190 LA L 45345

PL A5 45 R 3 78, Wnt/B-catenin 1§ 5 il 1% 5
TNF-o ¥5-5 8.0 JJLAR 453 00 F0 08 T2 A7 5C . A R PE 2y
Witk —2E 2 7R . B-catenin, CyclinD1 FE F mRNA #f X}
Rk G0N 2 ARG, 5 LDHLAST K¢
HIEAH,

ZE B RTIR R O O L & A R R A R v
1 O B DR 22, 7 EXL 40 L L 5% SRE PR T 4R RE AH O 1 15 5
WA S 5 UL, VA A A 56 Y R E I T BE T
i B8 B S A DR O WL 1) 0 R RO B R L R
SR T TNF-o % S /90 WL 40 M 5 S 453 475 45 80 o
Wnt/B-catenin {55 i f# 19 3R 18 A8 4k, DL e 5% 0 WL
2T A58 475 R T B R SRy O JUL A 4 RE 483 49 L )
BET — SRR . SR, AR A R Z AL,
BRI BT T KRR B B A A DRK A £
F o AL A B 1 JC 3k 52 4 HERR DKKL %0 L AH At T
RETE WA B . Uk, TNF-a 7K V-3 4 W8 B, TG
WL F R 6] K F TNF-o 75 50 WL 40 8 458 45 19 15
. SA BT E Y — 5 Wnt/B-catenin {5 5 il
PRAE O ) B9 VE R L % TNF-o 5 50 L4019 5%
Me , 3 B AT B F 1T Wnt/B-catenin {5 5 38 ¥ 7£ 0 L
£ it 2 RE SR v 4 A FH AL AR

S % ik

[1] KAZUFUMI N. TORU M, MASASHI Y. et al. Patho-
physiology and treatment of diabetic cardiomyopathy and
heart failure in patients with diabetes mellitus[J]. Int J
Mol Sci,2022,23:3587-3600.

[2] ALESSANDRA P, ANNA G, VITTORIA I,et al. Auto-

immune infammation and insulin resistance: hallmarks so

far and yet so close to explain diabetes endotypes[J]. Curr

Diabetes Rep,2021,21(12) :54-63.

[3] FATIN F J,SATIRAH Z D,IZATUS S T,et al. The po-

tential role of flavonoids in ameliorating diabetic cardio-

myopathy via alleviation of cardiac oxidative stress, in-

flflammation and apoptosis [ J]. Int J Mol Sci, 2021, 22



* 926 -

(4]

(5]

(6]

[7]

(8]

[9]

[10]

(11]

] P g [ A

2023 F 4 A& 44 %% 88 Int] Lab Med, April 2023, Vol. 44,No. 8

(10):5094-5116.

HZE I, R K SEL 4. NLRP 4% E 74 78 5% R % K B
WU A A 3K, m J7 BERFR % %40, 2020,40(1) 1 87~
92.

2L WL K ER L 5. MiR-146a 38 i3 49 & 5/ BUOBER
I 0 LSRR B 0 IF 92 [T . A W B 2 #F R, 2020, 20 (5)
848-852.

SUN X C,SUN X D,MENG H L,et al. Krill oil inhibits
NLRP3 inflammasome activation in the prevention of the
pathological injuries of diabetic cardiomyopathy[ J]. Nu-
trients,2022,14(2) :368-382.

PRANAYV R,JIAN L Y,EMER M. Role of inflammation
in diabetic cardiomyopathy [ J]. Ther Adv Endocrinol
Metab,2022,13:1-13.

JEE A Bt JA] I . TS S 0 o 3 A DR 0 WL Y A
WEFE kLT, H AR PR 25,2018, 33(11 ) :1128-1130.
LIU J J.SHENTU L M.MA N.,et al. Inhibition of NF-«kB
and Wnt/B-catenin/GSK3p signaling pathways amelio-
rates cardiomyocyte hypertrophy and fibrosis in strepto-
zotocin (STZ)-induced type 1 diabetic rats[J]. Curr Med
Sci,2020,40(1) :35-47.

TAN Y.ZHANG Z G,ZHENG C,et al. Mechanisms of
diabetic cardiomyopathy and potential therapeutic strate-
gies: preclinical and clinical evidence[ J]. Nat Rev Cardiol,
2020,17(9) :585-607.

ANAMIKA B,DOUGLAS G T. The Role of leukocytes

[12]

[13]

[14]

[15]

[16]

[17]

in diabetic cardiomyopathy[J ]. Front Physiol, 2018, 9.
1547-1559.

gk R AL XIS L AR JIT L 2. MicroRNA-9 i i SIRT1/
NF-«B 3 i e 2 TNF-a 75 S 0 LA 4545 1) B ) F 50
(. v B8 GE O L A 15 2 44 35, 2021, 13, (7) :803-806.
ASHMEETHA M, LEBOGANG M.SULE G, et al. In-
flammation-induced left ventricular fibrosis is partially
mediated by tumor necrosis factor-a [ J]. Physiol Rep,
2021,9(21):15062-15072.

LIU J Q,XIAO Q,XIAO J N,et al. Wnt/B-catenin sig-
nalling : function, biological mechanisms, and therapeutic
opportunities[ J]. Sign Transd Targ Ther,2022,7(1): 3-
25.

YANG T,SUN W,DUAN Y H,et al. Vitamin D3 pro-
tects articular cartilage by inhibiting the Wnt/B-catenin
signaling pathway[ J]. Exp Ther Med,2020,20(2):1775-
1781.

ALEXANDRE V. Neuroinflflammation in Schizophrenia: the
key role of the WNT/B-Catenin Pathway[ ] ]. Int J Mol Sci.
2022,23(5) :2810-2824.

ZHANG M, MAO Y M. Hydrogen sulfide attenuates
high glucose-induced myocardial injury in rat cardiomyo-
cytes by suppressing Wnt/beta-catenin pathway[J]. Curr
Med Sci,2019,39(6) :938-946.

ISR H . 2022-05-09 &[] H 1 .2023-01-23)

CEA255 919 1))

[13]

[14]

[15]

[16]

ARMAROLI G, VERWEYEN E,PRETZER C,et al. Mono-
cyte-derived interleukin-18 as the driver of S100A12-induced
sterile inflammatory activation of human coronary artery en-
dothelial cells:implications for the pathogenesis of Kawasaki
disease[ J]. Arthritis Rheumatol,2019,71(5) :792-804.

GAO F,SI F,FENG S,et al. Resistin enhances inflamma-
tory cytokine production in coronary artery tissues by ac-
tivating the NF-kB signaling[ ] ]. Biomed Res Int, 2016,
2016:3296437.

SHEN Y.,LU H,SONG G. MiR-221-3p and miR-92a-3p
enhances smoking-induced inflammation in COPD[J]. ]
Clin Lab Anal,2021,35(7) :e23857.

WANG C,QU Z,KONG L, et al. Quercetin ameliorates
lipopolysaccharide-caused inflammatory damage via

down-regulation of miR-221 in WI-38 cells[J]. Exp Mol
Pathol,2019,108:1-8.

[17] PENG H, YANG H, XIANG X, et al. MicroRNA-221

(18]

[19]

[20]

[21]

participates in cerebral ischemic stroke by modulating
endothelial cell function by regulating the PTEN/PI3K/
AKT pathway[J]. Exp Ther Med,2020,19(1) :443-450.
LTI Y,YAN C,FAN J,et al. MiR-221-3p targets Hif-1a to
inhibit angiogenesis in heart failure[J]. Lab Invest,2021,
101(1) :104-115.

WAk, = H R IR L AE. TL-6 5 2 810 R S 385 br 10000 1] 065 95
LT RR R H 1 SO S TR gl Ik s %) LA 5L .
BB R R 22 4, 2021,56(2) :306-310.

DAI L.LI Z,TAO Y.et al. Emerging roles of suppressor
of cytokine signaling 3 in human cancers [ ] ]. Biomed
Pharmacother,2021,144:112262.

LIN J. CIQTNF1-ASI regulates the occurrence and de-
velopment of hepatocellular carcinoma by regulating miR-
221-3p/SOCS3[J]. Hepatol Int,2021,15(2) :526.

ISR H . 2022-06-25 &[] H 81 . 2022-12-16)



