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[ Abstract] - Objective  To investigate the role of epoxy eicosapentaenoic acid ( EET), 5-
hydroxytryptamine ( 5-HT ), connexin 40 ( Cx40) and 43 ( Cx43) in pulmonary arterial hypertension
induced by chronie hypoxic pulmonary vasoconstriction. Methods Forty SPF BALB/¢ mice were selected,
aged 8 weeks, weighing 25-29 g. In experiment 1, mice were randomly divided into two groups: normoxic
control group (group O, n = 8) and chronic hypoxia model group (group H, n = 32). The mice in group
O were kept in normoxic environment, and the mice in group H were placed in low oxygen chamber (10%
oxygen concentration) for 10 hours every day. Four weeks later, MAP, mean pulmonary artery pressure
(mPAP) were monitored. After recording the data, all the mice were sacrificed and its left and right ventric-

ular tissue was weighted separately to calculate the right ventricular hypertrophy index. In experiment 2, the

DOI;10.12089/jca.2022.07.013

HETH o T RHE R H (201803068 )

VEF AL 211100 B 5t BERI R 3 5 B2 e R
BIEVEE 7, Email ; yinning882000@ 126.com



- 740 - I R R RS 2475 2022 27 A 38 55 78 J Clin Anesthesiol , July 2022, Vol.38,No.7

distal pulmonary arterioles of all mice in groups O and H were isolated by collagenase digestion under micro-
scope, pulmonary artery endothelial cells (PAEC) and pulmonary artery smooth muscle cells (PASMC)
were identified by fluorescence immunohistochemistry. The identified PAEC and PASMC in group H were
randomly divided into three subgroups: hypoxia+si-Cx40 group ( group H40), hypoxia +si-Cx43 group
(group H43) and hypoxia+nonsense siRNA group ( group HN). PAEC and PASMC in groups H40 and H43
were transfected with Cx40 gene and Cx43 gene specific siRNA liposome siPORTNeofx, respectively, and
group HN was transfected with nonsense siRNA. Cells were subcultured under 10% oxygen. The expression
of Cx40 and Cx43 mRNA were detected by qPCR ; the proliferation of PAECs and PASMCs were detected by
MTT assay; ELISA was used to detect the concentration of EET and 5-HT; immunohistochemistry was used
to detect the expression of a-smooth muscle actin ( @-SMA ), smooth muscle-22a ( SM22a) protein and
bone morphogenetic protein 2r ( BMP2r) in PASMC. Results Experiment 1 revealed MAP, mPAP and
right ventricular hypertrophy index in group H were significantly higher than that in group O (P < 0.05).
Experiment 2 indicated that compared with group HN, the expression of Cx40 mRNA in PAEC and PASMC
were significantly down-regulated in group H40 (P < 0.05) ; the expression of Cx43 mRNA in PAEC and
PASMC were significantly down-regulated in group H43 (P < 0.05) ; the concentrations of EET in PAEC
were significantly increased (P < 0.05), the concentrations of EET and 5-HT in PASMC, the expression of
a-SMA and SM22a in PASMC were significantly reduced (P < 0.05) , the expression of BMP2r in PASMC
were significantly increased in groups H40 and H43 (P < 0. 05). Compared with group H40, the concentra-
tions of EET in PAEC were significantly increased (P < 0.05), the concentrations of EET and 5-HT in
PASMC and the expression of a-SMA and SM22« in PASMC were significantly reduced (P < 0.05), the
expression of BMP2r in PASMC were significantly increased in group H43 (P < 0.05). Conclusion
PAEC senses hypoxic signals and transfers EET and 5-HT to PASMC via Cx40 and Cx43, up-regulating the
expression of a-SMA and SM22a resulting in sustained pulmonary vasoconstriction and remodeling. Blocking
the transport of EET and 5-HT between gap junctions may help to alleviate hypoxic pulmonary vasoconstric-
tion and pulmonary arterial hypertension.

[ Key words] Pulmonary arterial hypertension; Hypoxic pulmonary vasoconstriction; Gap junction
protein; Epoxy eicosapentaenoic acid; 5-hydroxytryptamine; Chronic hypoxia
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