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B MDA A3 %, 25+ LA %t 5 & L (1=22.447~36.925, 3 P<0.05) ; $: 8. +2-DG A48 7% H 4= BAU Fa bk 2 fo 5 5
BT FR Y, Fe¥ 4% LDH& & . ROS /KT A MDA A& 3 1K, GSH A& M F &, 4000 P 54k & SLBR AL IS4 R -F &
B -catenin SLBR fLA5 4 2K - 4%, Wntl. B -catenin. GSK-3 B & & &L K-F Tifl, £F B A %t 3 & L (=14.608~39.285,
¥) P<0.05), 1 ARA T S 40, Sk A +LA 20 @ 7% H Aw EdU [A b 29 I8 2 AR, 8 == 38 An | Fe*' 4% . LDH#& 3% . ROS &
F & MDA 43375, GSH &3 AKX, 20 it P B4R B & SLBR L1545 K P & B -catenin SLER ALA545 K F9F %, Wntl | B -cat-
enin, GSK-3 B & & K& KF L, £ F B A %t 3 & L (=12.115~37.664, 35 P<0.05) . 451  #: B ZR3L T &9 HOc2 2w fi
B -catenin SLBEALAE AR R T F+ 3, il it 45 Wnt/ B -catenin 12 5 18 FEAT U 4w fL B AL B Fo gk 0T, HmE 4l ROARAG .
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Experimental Study on the Effects and Mechanisms of Hypoxia-Induced
p-Catenin Lactylation on Cardiomyocyte Injury

ZHU Xinhua, ZHANG Xiaoyang, ZHANG Lei, ZHANG Yuting (Department of Geriatrics, the Fifth Affiliated Hospi—
tal of Xinjiang Medical University, Urumqi 830000, China)
Abstract: Objective To explore the effects and mechanisms of 3 -catenin lactylation on cardiomyocyte injury under hypoxic
conditions. Methods Rat embryonic cardiomyocytes H9c2 were cultured under normoxic or hypoxic conditions and divided into
four groups: control, hypoxia, hypoxia + 2-deoxy-D-glucose (2-DG), hypoxia + lactate (LA). CCK-8 assay and EdU staining
were used to detect the proliferation ability of H9c2 cells in each group. Flow cytometry was used to detect cell apoptosis. Colo-
rimetric assays were used to detect ferrous ion (Fe™) content, lactate dehydrogenase (LDH) release, malondialdehyde (MDA),
and reduced glutathione (GSH) content. DCFH-DA probe staining was used to detect the reactive oxygen species (ROS) levels.
Western blot and co-immunoprecipitation were used to detect the lactylation level of [ -catenin and the protein expression levels
of Wntl, { -catenin and GSK-3 3. Results Compared with the control group, the hypoxia group showed significantly upregulat-
ed protein levels of Wntl, 3 -catenin and GSK-3 3, increased lactate content, and elevated overall protein lactylation level and
the B -catenin specific lactylation (7=20.653~41.525, all P<0.05). Additionally, the hypoxia group exhibited decreased cell viabil-
ity and EdU-positive cell rate, increased apoptosis rate, elevated Fe** content, LDH release, ROS levels and MDA content, and
reduced GSH content (#=22.447~36.925, all P<0.05). Compared with the hypoxia group, the hypoxia + 2-DG group showed in-
creased cell viability and EdU-positive cell rate, decreased apoptosis, Fe content, LDH, ROS and MDA levels, elevated GSH
content, as well as decreased global and {3 -catenin-specific lactylation and downregulated Wntl, B -catenin, and GSK-3 3 pro-
teins (=14.608~39.285, all P<0.05). In contrast, compared with the hypoxia group, the hypoxia + LA group exhibited further de-
creased cell viability and EdU-positive cell rate, increased apoptosis, elevated Fe**, LDH, ROS, and MDA levels, reduced GSH
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content, further increased global and { -catenin-specific lactylation, and further upregulated Wntl, B -catenin, and GSK-3 3 pro-

tein levels (=12.115~37.664, all P<0.05). Conclusions Hypoxia elevates [3 -catenin lactylation in H9c2 cells, which promotes

oxidative stress and ferroptosis and aggravates cell injury through modulation of the Wnt/ 8 -catenin signaling pathway.

Keywords: cardiomyocytes; hypoxia; lactylation; ferroptosis; Wnt/ 3 -catenin signaling pathway
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4 4 (ROS)DCFH-DA % G R £ (5% %+ S0033S, b5t
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LDH. ROS. MDA } GSH 7K 43 il it I AH v ik 51 &
PEATRG I, A 359 7™ A% 2 B 45 1050 & B A B R 47
Fe* % . LDH Bt . MDA I GSH & fE 2% F L
IERIN , ROS 7K ] DCFH-DA 45451 UL (oA .
1.4 %it o4 R SPSS 23.0 ST B S
T FE AR BARAT A IS A Hor 25551, LAY
H + FrEZE(x = 5) FoR, WL A] HL A0k RS REAS ¢
K, Z2 201 HL AR FH SR R 22500, AL IRT B A L
BRI LSD-tK 56, P<0.05 M2 FHAGI¢E L.
2 &R

2.1 He R AP 3 H9e2 29 g Wnt/ 8 -catenin 13 5 38
&K B -catenin SLERAL KT 69 MR 1, S5 XFEZH
HeR, B4 4 HOc2 4 igH Wt | B -catenin , GSK-3 B
A FRIAK B2 LR, 3R] Wnt/ B -catenin {5 538
BEBLIS 5 B HOC2 4UA LR & i 5 T, 22
S HAG I E X A4 HOC2 40 PR R R 3L
FRAAE A0t BRZE -5, IR, B -catenin FLER{L
K- 3 T X AL, £ 7 B g 2E e X
(1) P<0.05).,

x1 FREALIERT HOc2 R Wnt/ B -catenin {5 S EEREXEARIERIBRUKFHZM (x+s, n=3)
TiH bagiei| &zl t P

Wntl 0.08 £ 0.01 0.44£0.05 23471 < 0.001

p-catenin 0.07£0.01 0.46 £ 0.06 20.653 < 0.001

GSK-3p 0.10£0.01 043£0.05 31.924 < 0.001

ENGE 0.23+0.03 0.57 +0.06 33.092 <005

p-catenin FLEALIB KT 043 +0.04 1.01£0.11 41.525 <005
2.2 B -catenin $LER AL 3 5k B35 F T HOc2 40 it 3% 74 AR R PRAIL, 22 R BA SR L (=21.763
LA e®ea WER2, 55X IR L, B4 ZH HOc2 30.446, P<0.05) ., 5 X I L #K, i S 41 HOC2 4

i1 1 A0 BAU BH M 40 i % i 25 R AR, 22 7 B 4
P2 B L (1=23.417. 35.892, 4 P<0.05); 5 A 4
FLAR, B4R +2-DG 2L 40 kLG 71 R EAU BHH: 41 il R 5
FItm, 25 BEA51H R L(=27.104, 39.285, %)
P<0.05), fif 5 +LA ZH 4 3 1 AV EAU FH - 41 i 25200

JRLE T 26 3 S 1 I (1=26.971) 5 5 Bl AE 40 L, B4R
+2-DG ZH 241 Jif 98 1 38 b 2 ek (1=33.528), 1 G 4
LA A0 TR — 21 i (1=37.664), 25 553 H
Gt L () P<0.05).

x2 B -catenin FLEALXHEREIFE ST HOc2 4RAEIE /1. EdU PR E R MAET-RHHME (X+s5, n=3)
WiH B4l A B4 +2-DC 4 B 1A 4 F P
MR (%) 100.00 £ 9.96 62.35+6.49 87.09 £8.67 39.06 £4.15 213.046 < 0,001
EdU FHEEAIIEAR (%) 43.50 £ 4.06 24.81+252 3855+ 4.14 14,68+ 1.58 157.821 < 0.001
ARPET (%) 3.97+041 1659+ 1.75 8.98+0.92 27.07+3.12 133.589 < 0,001
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TR Rom L3RR FE R H9c2 41 i Fe'
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JiHE . ROS KAF- K MDA & e I3 S it — T
(1=23.674 . 12.115 ., 28.927 . 29.442), GSH & & #% it %5,

LR (=21.587), 2R BA GG
P<0.05).

&3 B -catenin FLEE T EIFES T HOc2 HfEH Fe2+, LDH, ROS. MDA & GSH 7KFHIZM (X +5, n=3)

IiH xRl A B +2-DG 41 B LA 4 F P
Fe (pg/ng) 745075 2587+2.79 1476+ 157 31.08+3.26 137.654 < 0.001
LDH (U/L) 48.90 +5.04 136.67 + 14.68 86.05 +8.93 161.06 + 17.85 312,759 <0001
ROS 745075 2587+2.79 1476 £ 1.57 3108 +3.26 176.935 <0001
MDA ( nmol/mg ) 18.71£2.01 4863 +521 3471 £3.62 62.45£6.50 228.490 <0001
GSH ( pmollg) 1756+ 1.85 7.69 +0.77 11.25£1.29 5.02+053 189.274 <0001

24 TR A2 F H9c2 48 it ¥ B -catenin 5L B4 4k K
T % Wnt/ B -catenin 13 5 i@ % E L WLFEK 4. HHA
£0(0.83 +0.08) 44, Bk % +2-DG 21 HOc2 41 i 4%
R A FLRR A A FEAIK, B -catenin FLIR {1
i 7K F-(0.47 £ 0.05) .35 W /0, 2 53 B Gt 7
S(£=15.933, P<0.05), T ik 5 +LA 2H 40 i & (A
FLRRAL B CF U] I 5 T84 4L, B -catenin FLIR 1L

EMIKF-(1.62 £ 0.17) L E 0, 2257 BoAT it
B X (=19.276, P<0.05); 64 +2-DG 41 H9c2 4l
Wntl ., B -catenin, GSK-3 B & [ F ik 7K - #2541
W T (=18.713, 14.608 ., 15.927), 1fij Ht % +LA £H
i Wntl . B -catenin, GSK-3 B 45 4 &34 7K - ) 45 ke
A F(=22.469. 17.580., 13.144), 22 3 H
H4it#E L (3 P<0.05).

%4 B -catenin LB I FHREIFS T HOc2 ZHAEH Wntl, B -catenin, GSK-3p ZBAFREHIZM (X5, n=3)

TiH XA B B +2-DG 4 BVE +LA 41 F P
Wntl 0.27£0.03 0.83£0.08 0.25+0.03 137£0.15 72.305 < 0.001
B-catenin 0.12£0.01 0.84+0.09 0.09£0.01 139£0.12 57.098 < 0.001
GSK-3p 0.10£0.01 0.69 +0.07 0.10£0.01 120+0.13 88.762 < 0.001
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