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Additional supplemental intake of polyunsaturated fatty acid (PUFA) has long been considered to be an effective
strategy for preventing CHD, but more and more clinical trials have denied this view. Still, it is ambiguity for the
specific mechanism of PUFA in CHD. The experimental programs are compliant with ethical principles for animal
use and have been approved by the Animal Experiment Ethics Committee of Jinan University. In the present study,
we established an animal model by intake of omega-6 PUFA combined acute myocardial ischemia to explore the
mechanism of CHD. Intragastric administration of linoleic acid (LA) for 14 days, intraperitoneal injection of
isoprenaline (ISO) was applied to induce acute myocardial ischemia for the animal model establishment. The
animal ultrasound imaging system was used to detect cardiac function in vivo after ISO injection for 24 h. Serum
and heart tissue samples were collected for the myocardial enzyme, phospholipidomics analysis and molecular
biological detection. Compared to the LA group, the cardiac function showed that the left ventricular ejection
fraction (EF%) and the left ventricular shortening fraction (FS%) decreased, aspaetate aminotransferase (AST),
creatine kinase isoenzyme (CK-MB), and lactate dehydrogenase (LDH) increased in the LA + 1SO mice. Compared
to the 1SO group, the phospholipidomics analysis showed that the PUFAs significantly were raised in the LA + ISO
myocardium, and the content of oxidized phosphatidylethanolamine (ox-PE) changed most remarkable. Compared
with the ISO group, the molecular biology detection showed that glutathione (GSH) and nicotinamide adenine
dinucleotide phosphate (NADPH) were depleted, the end-products of ox-PE were increased, and the level of
arachidonic acid 12/15-lipoxygenase (ALOX15) protein expression increased obviously. We suggest that ALOX15
mediated phospholipid peroxidation might be the critical mechanism of LA increased the susceptibility of
myocardial ischemia injury. This study provides an experimental basis for whether PUFA could be used as an
alternative treatment strategy for CHD prevention and provides a new intervention target for the early prevention
strategy of CHD.
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Figure 1  Experimental scheme of ischemia animal model in

excessive intake linoleic acid mice. LA: Linoleic acid; ISO:
Isoprenaline; ig: Intragastrical; ip: Intraperitoneal
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Figure 2  Effects of LA on echocardiography in myocardial

ischemia mice. The representative echocardiography images (A), the
left ventricular ejection fraction (EF%, B), and the left ventricular
shortening fraction (FS%, C) for the 4 groups of mice. n =3, x £ s.
“P < 0.01 vs the control (Cont) group; “P < 0.05 vs I1SO group
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Figure 3 Effects of LA on serum myocardial enzymes in myocardial ischemia mice, the content of AST (A), CK-MB (B) and LDH (C).
n=3x%£s P <0.001 vs Cont group; P < 0.01, P < 0.001 vs I1SO group. AST: Aspaetate aminotransferase; CK-MB: Creatine kinase

isoenzyme; LDH: Lactate dehydrogenase
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Figure 4 Effects of LA on ischemic myocardial lipid composition.
The differential cluster analysis heatmap showed the level of lipid
composition in ISO and LA + ISO groups. PC: Phosphatidylcholine;
PE: Phosphatidylethanolamine; PS: Phosphatidylserine; PG:
Phosphatidyl glycerol
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Figure 5 Effects of LA on ischemic myocardial oxidized

phospholipids. The value of log, (fold change) > 1 and P < 0.05
was set as the thresholds between the 1ISO and LA + ISO group.
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Figure 6 Effects of LA on the relative parameters of oxidized PE
in ischemic myocardial mice, the content of NADPH (A), GSH
(B) and MDA (C). n =3, x +s. P < 0.05, "™"P < 0.001 vs Cont
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adenine dinucleotide phosphate; GSH: Glutathione; MDA:
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Figure 7 Effects of LA on the phosphatidylethanolamine peroxidation-related proteins expression. The protein expressions for ALOX15
and 4-HNE were determined by Western blot (A) and their statistical analysis (B). n = 3, X +'s. "P < 0.05, P < 0.001 vs Cont group;
P < 0.001 vs ISO group. ALOX15: Arachidonic acid 15-lipoxygenase; 4-HNE: 4-Hydroxynonenal
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