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Celecoxib improves right heart function in mice after acute high-altitude hypoxia

exposure by increasing 12,13-diHOME level

ZHANG Wei', BAO Xinyu', LAI Xiaoyue’ ', WAN Xiaogin', TAN Yan’, YIN Hongjun', CAI Xiaoshi',
TIAN Dingyuan', WANG Ziyang , ZHENG Pan', DENG Fang’, ZHANG Zhihui' 'Department of Cardiovascular
Medicine, First Affiliated Hospital; 2Department of Pathophysiology, Faculty of High Altitude Military Medicine;
3Department of Ultrasonography, Second Affiliated Hospital, Army Medical University (Third Military Medical
University ), Chongqing, China

[Abstract]| Objective To investigate the effect and mechanisms of celecoxib on right heart function
in mice with acute high-altitude hypoxia exposure. Methods Male C57BL/6] mice (7 weeks old) were
housed in a hypobaric chamber simulating an altitude of 5 800 m for 2 d to establish an animal model of acute
hypobaric hypoxia. (D Eighteen mice were randomly assigned to plain+saline (P+S), high-altitude hypoxia
exposure+saline (H+S), and high-altitude hypoxia exposure+celecoxib (H+Cel). Body weight and routine
blood indicators were measured, and cardiac ultrasound examination were performed for heart rate (HR),
pulmonary artery acceleration time to ejection time ratio (AT/ET), tricuspid annular plane systolic excursion
(TAPSE), tricuspid annular systolic velocity (S”), and left ventricular ejection fraction (LVEF) and fractional
shortening (FS). Targeted metabolomic profiling was applied to detect the cardiac arachidonic acid (AA)
metabolite levels. The contents of 12,13-dihydroxy-9Z-octadecenoic acid (12,13-diHOME) in the heart, liver,
brown adipose tissue, and plasma were quantified by ELISA. (2 Eighteen mice were randomly assigned into
plain+saline (P+S), high-altitude hypoxia exposure+saline (H+S) and high-altitude hypoxia exposure+12, 13-
diHOME (H+di) groups. Body weight, routine blood tests, and echocardiography were performed as above.
@ Thirty-two mice were randomly divided into high-altitude hypoxia exposure+saline (H+S), high-altitude
hypoxia exposure+celecoxib (H+Cel), high-altitude hypoxia exposure+soluble epoxide hydrolase inhibitor
(sEHI) (H+sEHI), and high-altitude hypoxia exposure+sEHI+celecoxib (H+sEHI+Cel) groups. Body weight,
routine blood tests, and echocardiography were performed as above. Cardiac and plasma contents of 12,13-
diHOME and epoxyeicosatrienoic acids (EETs) were measured by ELISA. Results (D Compared to the P+S
group, the H+S group exhibited significantly reduction of cardiac 12,13-diHOME level (P<0. 001), increased
counts of white blood cells (WBC) and neutrophils (P<0. 01) and decreased TAPSE, S’ and AT/ET both at
resting state and under stress (P<0. 01, P<0. 001). Compared to the H+S group, the H+Cel group exhibited
significantly increase of cardiac 12,13-diHOME level (P<0.05), reduced WBC and lymphocyte counts
(P<0. 01, P<0. 05) and improved TAPSE and S’ levels at resting state and under stress (P<0. 01, P<0. 001).
@ Compared to the H+S group, the H+di group demonstrated significantly improvement of TAPSE at basal
and under stress (P<0. 001) and a trend towards improved TAPSE at resting state (P=0. 0532), but no obvious
differences was observed in WBC and neutrophil counts between the H+di group and the H+S group.
@) Compared to the H+Cel group, both the H+sEHI and H+sEHI+Cel groups exhibited significantly reduction
of cardiac 12, 13-diHOME level (P<0.01, P<0.05) though no statistical changes in cardiac function
indicators. Compared to the H+S group, WBC counts and lymphocyte were decreased, and serum EETs level
was incrased in the H+Cel group, H+sEHI group and H+sEHI+Cel group (P<0.01, P<0.001).
Conclusion Celecoxib can elevate cardiac level of 12, 13-diHOME and improves right heart function in
mice after acute high-altitude hypoxia exposure through the CYP450-sEH metabolic pathway.
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A: Schematic diagram of experimental mouse grouping (Green: oral gavage, Red: intraperitoneal injection) ; B: Detection of
mouse body weight (n=8) ; C: Detection of heart rate in mice by echocardiography under resting state (n=6) ; D: Detection of
heart rate in mice by echocardiography under dobutamine hydrochloride stress state (n=6) ; E: Detection of EF and FS in mice
by echocardiography under resting state and dobutamine hydrochloride stress state (n=6) ; F: Detection of TAPSE, S’ , and
AT/ET in mice by echocardiography under resting state (n=6) ; G: Detection of TAPSE, S’ , and AT/ET in mice by
echocardiography under dobutamine hydrochloride stress state (n=6) ; H: Reserve values of TAPSE, S’, and AT/ET in the right
ventricle of mice (n=6). HR: Heart rate; AT/ET: Acceleration time/ejection time; TAPSE: Tricuspid annular plane systolic

excursion; S’ : Tricuspid annular systolic velocity. a: P<0. 05, b: P<0.01, ¢: P<0.001
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Figure 1 Celecoxib significantly improves right heart function in mice with acute high-altitude hypoxia exposure
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A: Schematic diagram of experimental mouse grouping (Red: Intraperitoneal injection) ; B: Body mass measurement in mice
(n=8); C: Heart rate detection by echocardiography (n=6); D: Resting-state echocardiographic measurement of EF and FS in
mice (n=6) ; E: Dobutamine hydrochloride stress echocardiography measuring EF, FS, and their reserve values in mice (n=6) ;
F: Resting-state echocardiographic measurement of TAPSE in mice (n=6) ; G: Dobutamine hydrochloride stress
echocardiography measuring TAPSE in mice (n=6) ; H: Reserve values of S’ and AT/ET measured by echocardiography in
mice (n=6) ; I: Routine blood test of white blood cells (WBC) and neutrophils in mice (n=5). HR: Heart rate; AT/ET:
Acceleration time/ejection time; TAPSE: Tricuspid annular plane systolic excursion; S’ : Tricuspid annular systolic velocity.
a: P<0.05, b: P<0.01, ¢: P<0.001, d: P<0.000 1
E3 12,13-diHOME A R &K E RN SRR SR A OIEE
Figure 3 12,13-diHOME significantly ameliorates right ventricular function in mice with acute high-altitude hypoxia exposure
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A: Schematic diagram of experimental mouse grouping (Green: Oral gavage; Red : Intraperitoneal injection) ; B: Body mass
measurements in mice (n=8); C: ELISA quantification of 12, 13-diHOME levels in cardiac tissue and blood (n=5); D: ELISA
quantification of EETs levels in cardiac tissue and blood (n=5); E: Routine blood tests of white blood cells (WBC), neutrophil,
and lymphocyte counts (n=6). EET: Epoxyeicosatrienoic acids. a: P<0. 05, b: P<0.01, c¢: P<0.001, d: P<0. 000 1
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Figure 4 Under acute high-altitude hypoxia exposure, the sEH inhibitor trans-AUCB significantly attenuates celecoxib-induced

elevation of cardiac 12,13-diHOME levels in mice
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A : Heart rate measurement by echocardiography in mice under resting state and the reserve values of heart rate (n=6) ;
B: Echocardiographic assessment of EF and FS in mice (n=6); C: Resting-state echocardiographic measurement of TAPSE,
S’, and AT/ET in mice (n=6); D: Dobutamine hydrochloride stress echocardiography measuring TAPSE, S’ , and AT/ET in mice
(n=6) ; E: Right ventricular reserve values of TAPSE, S’ , and AT/ET in mice (n=6). HR: Heart rate; AT/ET: Acceleration
time/ejection time; TAPSE: Tricuspid annular plane systolic excursion; S’ : Tricuspid annular systolic velocity. a: P<0. 05,

b: P<0.01, c: P<0.001, d: P<0.000 1
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Figure 5 The sEH inhibitor exerts no significant effect on cardiac function in mice under acute high-altitude hypoxia exposure,

nor does it affect the ameliorative effects of celecoxib on cardiac function
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Fig 6 Mechanism diagram of celecoxib regulating 12,13-diHOME
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