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Abstract: Objective To investigate the role of RIPK1/MLKL/PGAMS pathway in traffic—related PM,s—induced heart injury in
asthmatic mice. Methods In total 50 male BALB/c mice were randomly divided into control group (NS group), asthma group
(OVA group), OVA + low concentration PM,s group (LPM,s, 1.8 mg/ kg -bw), OVA+ medium concentration PM,s group
(MPM,s, 3.6 mg/ kg -bw), and OVA+ high concentration PM,s group (HPM,s, 7.2 mg/ kg -bw). OVA asthma model mice were
instilled with different concentrations of PM, 5 suspension through nasal cavity for 10 times. The pathological changes of heart
tissue were observed by HE staining, the apoptosis of heart tissue was detected by Tunnel staining, and the protein and mR-
NA expression levels of RIPK1, RIPK3, MLKL, PGAMS, DRP1, and mRNA in mouse heart tissue were detected by qRT-
PCR and Western blot methods. Results Compared with NS group, the arrangement of central muscle fibers in PM,5 group
was obviously disordered, the myocardial fibers in HPM,5 group were obviously broken, and the number of apoptotic cells was
significantly increased. The protein expression of RIPK1, RIPK3, MLKL, PGAMS, DRP1, and p—DRP1 in HPM,5 group was
higher than that in NS group (¢,=20.940, P < 0.05; ¢,=7.311, P < 0.05; ¢,=4.805, P < 0.05; ¢,=5.976, P < 0.05; ¢45=5.096, P
< 0.05; ¢4=10.390, P < 0.05). The expression of RIPK1, RIPK3, and DRP1 genes in HPM,5 group was significantly higher
than that in NS group (¢,=7.952, P < 0.05; ¢,=5.172, P < 0.05; ¢5=5.430, P < 0.05). Conclusion Traffic-related PM2.5 can
induce cardiac necrotic apoptosis in asthmatic mice through RIPK1/MLKL/PGAMS pathway.
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Figure 1 Experimental protocol for modelling asthma and

traffic—related PM,5 exposure
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Table 1  The primer sequences for each gene

HEA SITH(5'-3")
RIPK1(forward) GAAGACAGACCTAGACAGCGG
RIPK1(reverse) CCAGTAGCTTCACCACTCGAC
RIPK3(forward ) CAGTGGGACTTCGTGTCCG
RIPK3(reverse) CAAGCTGTGTAGGTAGCACATC
MLKL(forward ) GGATTGCCCTGAGTTGTTGC
MLKL(reverse) AACCGCAGACAGTCTCTCCA
PGAM (forward) ATCTGGAGAAGACGAGTTGACA
PGAMS5 (reverse) CCTGTTCCCGACCTAATGGT
DRPI1 (forward) GGACCCACTAGGTGGCCTTA
DRPI1(reverse) ACGCTTAATCTGACGTTTGACC
B-actin /N ACTB INZ:5 19 (4= TA%) B661302)
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WKl 3B 7, RIPK1/MLKL/PGAMS i % mRNA
#3551 A #£ ik KF — 3, RIPK1  RIPK3 \MLKL .



- 1698 - PR EE 2% 2024 4555 51 545 931 Modern Preventive Medicine, 2024, Vol. 51, NO. 9

PGAMS ) mRNA Fik/K Vbl PM,s eI 0.05); 1 MLKL . PGAMS 237 , 22 % K W4 it2F
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Notes: A:HE x 200; B:HE x 400; C: TUNEL x 200
Figure 2 Histopathological damage to the heart of asthmatic mice by traffic—related PM, 5
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Figure 3 Relative expression levels of RIPK1/MLKL/PGAMS pathway proteins and mRNA in cardiac tissue
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Figure 4 Expression levels of DRPI protein and mRNA
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