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Abstract: Objective To investigate the effect of intermittent hypoxia (IH) intervention on myocardial fatty

acid metabolism and its mechanism through p-STAT3/CPT-1 regulation in post-myocardial infarction (MI) mice.
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Methods Thirty-two 6-8-week-old male C57BL6/]J mice were randomly divided into four groups (n = 8/group):
sham-normoxia (SED), sham-IH, MI-normoxia (MI-SED), and MI-IH. MI was induced by left anterior descending
coronary artery ligation. After 1-week recovery, IH groups received 4 h/day, 5 days/week hypoxia (simulated 5 000 m

altitude, 13% O-) for 4 weeks. We assessed body weight, exercise tolerance, left ventricular ejection fraction (LVEF),

myocardial fibrosis, mitochondrial ultrastructure, ATP content, citrate synthase (CS) activity, and protein expression
(CD36, LCAD, ACOXI1, p-STAT3, CPT1) Results Compared with MI-SED, MI-IH showed: improved exercise
tolerance (P < 0.05), increased LVEF (P < 0.05), reduced fibrosis (P < 0.05), preserved mitochondrial structure,
elevated ATP (P < 0.05) and CS activity (P < 0.05). Fatty acid oxidation proteins (CD36, LCAD, ACOX1) and

p-STAT3 expression increased significantly. Both protein and gene expression of CPT1 were upregulated (all P <

0.05). Conclusion IH improves post-MI cardiac function by enhancing fatty acid oxidation via p-STAT3/CPT-1

pathway, preserving mitochondrial integrity and reducing fibrosis.

Keywords: myocardial infarction; intermittent hypoxia intervention; fatty acid metabolism; mitochondria;

cardiac rehabilitation
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W) R, 8 S H S O G0 JUL 4 L B 4k
N e R

126  SfapamFe  FE3 H/NEROMEFE
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Swe Script All-in-One SuperMix for qPCR, 4 pnL;
gDNA Remover, 1 wL; Total RNA 10 wL ; Nuclease—
Free Water, /Il 22 20 plo §342544: 95 CHIAS P 30 5
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1.3 SFHitEAHE

Bl 23 % FH SPSS 26.0 i it 4k 4k . 3Ok
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UL S 2 225.83 +32.75 248.90 + 37.11
O SBR[ B M AR S 4 227.45+34.697  310.28 +38.99%
FAH 8.895 16.684
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T AT, O URESE /N A LVEF JCIH B 22 7. T
J& .4 4/NEU LVEF Heds, &0 2007, 2 %A it
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B 5O WUBAE B A4 LU HL, O JUURE B 18] B A 4R
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2.3 [EERMHREXSEN RO LN K TR R
TH 4S5, x5 25 AR AT 0 L Masson e 5,
Y10 1A G o = R O (6 B NV =6
BT A 18] B AR 2L /N RO LA 2068, TERESE X
o WUESEN RGO L BRET Efe . WLIE 3.
BT AR AL BT AR A BR R AR AL O LA
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A A4 AR R R 4

3 AN AL Masson & EE 5

2.4 [EEHERETEENRONEER R
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550 WURE AU 8 S 4L X EE O FTUARE B 18] 851 R 42041 /)
B0 L ATP &% 54 = (P <0.05) . TS5,
4N CS TG ME HL AR, 0 2000, E R A Gt
HL(P<0.05) 5 i — 2 W L8, 50 LR AL % 4R

HE 8 A A A0 WUAE B[] 31 A1 4802 /0 BRLC WLET 4
LR 5 5 R (0£0)% . (0£0)% . (23.0+£7.9)% .
(88+25)%. 4 WHL, & 0¥, Z5A 5%
X (F=35.228, P =0.000) ; #F— & W L4, 50
JULAE ZE 8 S AT L o0 JUASE B[] B G 404 /N U
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L HUREAE 4 A
(x10)

(O URESE LT 4
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B #E X (P<0.05) ; it — £ F i, 5001
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£33 HANBRATPEEMCSFEMLLE

(n=3,}is)

215 ATP/( pumol/mL.) CSTFR M (u/g)
fFAH A 33205 6450.3 +618.4
IRFAR IR AR 3.8+0.6 6701.4 + 590.4
Y s = 1.6+04 39572 +792.4
S WUREZE ] I AR 2 25404 5173.6 + 560.0"
F{H 21.715 23.024
P1H 0.000 0.000

7 SO NUESEE AU R, P <0.05,

TR BE 5 S LX) E O UUAE ZE T 81 G 4 4H /0 BLes AL
ZH 2189 LCAD . CD36 . ACOX1 & [ 4B % 36 35 8 14 =5
(P<0.05)., WEAFMHE4,

*4 #&H/NFELCAD.CD36.ACOX1 ZEAMENIFRILE

Lb# (n=5, x+s)
2151 LCAD CD36 ACOX1
SR NE i 1.08 £0.05 0.84 £0.10 0.78 £ 0.12
A Tl
- 1.09+0.11 0.76 + 0.08 0.79+0.17
R4
DWEFEH A4l 0.53+0.08 0.33+0.10 0.36 + 0.09
U WA B ) . . .
. 0.76 + 0.06 0.46 +0.10 0.62 £0.14
R4
FAH 68.783 41715 14.084
PiE 0.000 0.000 0.000
7 SO NEREE A LLEL, P<0.05,
1 2 3 4
LCAD " e S 47 kD
GAPDH — — — | — 36 kD
CD36 , - - 85 kD
GAPDH =~ "W S S — 36 kD
= -
ACOX1 i ! L 74 kD
- .
GAPDH | — — — — 36 kD

AR T AR AL 2R TRBIPEAR AL ; 30 UL 4R
415 40 JUREFER] BRPE AR A
E4 K4H/IMFRLCAD.CD36.ACOX1 EARIE

2.6 [EEVEREITEZEHNR O p-STAT3/CPTH
18 B RS0
T4 J G, 4 41/ B0 LA 2L CPT1 ., p-

STAT3 % 1 # 5 \CPT1 R R A X Rk & i, &7
2o, ZR WA G FE L (P<0.05) ;i —5 W
P HC A, 550 WURE B o 8020 HE o0 LA B ] B
AR /)N B WL 201 CPT1 . p—STAT3 25 [ ik 14
/5 (P <0.05) . CPT1 3 [K AH X} & 3k &34 =5 (P <0.05) .
W5 FIE S,

x5 HHNRCPT1.p-STAT3EH.CPT1EE

A RIEELRE (n=5,x+s)
CPT1 JEH AT
21571 CPTIZ  p-STAT3 )
Rk
TR AU 0.87 £0.10 0.75 £ 0.09 512+ 1.16
(EEZNEIE e
L 090+0.13  0.78+0.13 6.37+1.17
R4 4L
DWPER A 0.38 £0.13 0.39+0.11 1.09 +0.20
L VAL ] P
o 0.69£029  0.60+0.11 3.39+0.26
R4 AL
Fi 10.887 14.896 44634
P 0.000 0.000 0.000
1 2 3 4
CPT1 e 88 kD
| g—— —
CAPDH s o — — 36 kD
p-STAT3 ‘ ' - : 88 kD
GAPDH WS S s s 36 kD

AR T ARG A 2 AR T ARBIIEAELL ; 30 NS A
A5 4O NUESLRL B A 4
E5 HH/NMRCPT1.p-STAT3EARIE

3 it

ARG SR Bon, gt 4 T W, 50 WU
WYL A, O JIUARE B8 [ 1 AIS SR AL 1 32 S it o
LVEF 0> LR 7 AR % i | CS 76 PE K ATP & 5 1
FEREN . O LA BE ] BR 1 AR 440 L p-STAT3
CPT1.LCAD . CD36 , ACOXI [ #E 1 % ik ¥y i 2 3%
o ik e 2k BB R | JA) BRI SR T AT R A e R
95 p—STAT3/CPT1 i % , 48 & .0 IUAE B8 5 .0 AL 48
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