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Abstract

The outcome of pulmonary hypertension (PH) mainly depends on the development of right
ventricular (RV) dysfunction. Chronic hypoxia is a major cause of secondary PH; however, the
mechanisms of its associated RV dysfunction are largely unknown. In this study, we aim to understand
the role of microRNA-21 (miR-21) in hypoxia induced RV dysfunction. We enrolled 41 patients with
hypoxia induced PH. Echocardiography was conducted and the circulating miR—21 was measured.
Moreover, miR-21 expression was detected in hypoxia treated human pulmonary microvascular
endothelial cells (human pulmonary endothelial cell; HPEC) and its conditioned media. Through
over—expressing miR-21 in H9C2 cells, we further identified the crosstalk between the pulmonary
circulation and RV. Among the studied patients, 10 developed RV dysfunction. It is noteworthy that the
expression of circulating miR-21 was correlated with the severity of RV dysfunction. Similarly,
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miR-21 was up—regulated in the hypoxia treated HPEC and its conditioned media in a time—dependent
manner. Furthermore, hypertrophic changes were observed in the hypoxia treated HPEC. The
up—regulation of heart failure associated markers in miR—21 over—expressed myoblast (H9C2) cells
suggested that pulmonary circulatory miR-21 could have influence on the RV function. As a result, we
came to the conclusion that the expression of systemic and pulmonary miR—21 is associated with the
severity of right ventricular dysfunction in patients with hypoxia induced pulmonary hypertension.
Keywords: Hypoxia Induced Pulmonary Hypertension, Right Ventricular Dysfunction, miR-21
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WA IR BAGA T T B B - AR Py R ZH Hf i s A 10 o B R S B B AU (hypoxia
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Table 1. Clinical characteristics of patients with hypoxia induced pulmonary hypertension (PH)

and preserved or impaired right ventricular (RV) function

PH without RV PH with RV
dysfunction (n = 31) dysfunction (n = 10) P-value

Age (years) 56.2 + 8.5 51.6+19.4 0.37

Male (%) 21 (67.7) 6 (60) 0.11
Body height (cm) 156.7 £ 7.4 157.5+ 10.6 0.61
Body weight (kg) 534+ 74 58.2+1.1 0.68
Diabetes mellitus(%6) 9 (29) 2 (20) 0.69
Hypertension (%) 6 (19.3) 3 (30) 0.82
Malignancy (%) 3(9.7) 1 (10) 0.74
COPD 15 (48.4) 4 (40) 0.41

Bronchiectasis, 6 (19.3) 3(30) 0.32

Etiologies tigg:‘cirl‘ggs 6 (19.3) 1(10) 0.72
IPF 4(12.9) 2 (20) 0.63

Theophylline 18 (58) 6 (60) 0.74

B-agonist 27 (87) 8 (80) 0.63

Digoxin 8 (25.8) 3 (30) 0.82

Medication

Diuretics 17 (54.8) 7 (70) 0.41

CCB 15 (48.3) 5 (50) 0.87

Systemic steroid 11 (35.4) 3 (30) 0.62

Creatinine clearance rate (ml/min) 102.7 + 42.8 975+ 248 0.8
NT—proBNP (pg/ml) 847.1 + 643.2 1814.8 + 1377.8 0.26
Hemoglobin (g/dl) 131+21 143+23 0.17
miR-21 expression 6.9+4.4 87.4+55.3 0.001

Data are expressed as mean * standard deviation.
PH=pulmonary hypertension; RV=right ventricle; COPD=chronic obstructive pulmonary diseases; IPF=idiopathic pulmonary
fibrosis; NT—proBNP = N-terminal prohormone of brain natriuretic peptide; CCB=calcium channel blockers;

NBEATER #4650 ZEHNEE iR Bzt -21 (YRR E8E F7H6.9 ¢
4.4 v.s. 87.4 +55.3, p=0.001). {F#8 B F BT T 5 A0 4 Lo RElg Y A 2 AR T AV AH SR E L )
S’ (13.3 £ 2.5cm/s v.s. 6.5 £ 1.8cm/s, P=0.001) )z = MR 4E S #(1.9 £ 0.3cm v.s. 1.0 £ 0.2cm,
P=0.001). FHLIH > 450028 T FE 88 (L %(45.3.5 + 6.5% V.s. 21.3 + 8.2%, P=0.09) K /5.0, 2 FEEFZ FE
(4.5 £ 21 vs. 7.2 + 3.4, P=0.05)MH¥EN G A4 L EIBHYEE TIE(R 2) « SB—I7H » TG LA
SR R B R DA LB T BT R TIRE b o WA SRR R[] -
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Table 2. Echocardiographic parameters of patients with hypoxia induced pulmonary
hypertension (PH) and preserved or impaired right ventricular (RV) function

PH without RV

PH with RV

dysfunction (n=31)  dysfunction (n = 10) P-value
Right heart parameters
RV base diameter, mm 3.0+£05 3.2+09 0.82
RV midventricular diameter, mm 22+0.38 21+04 0.51
RV length, mm 53+1.1 55+0.9 0.72
Tricuspid regurgitation grade >I1 (%) 24 (77.4) 7 (70) 0.48
RV pressure (mmHQ) 442+ 16.1 44.3 + 32.6 0.91
RVFAC (%) 4535+6.5 21.3+8.2 0.09
RV wall thickness (mm) 45+21 72134 0.05
RV S’ (cm/s) 13.3+25 6.5+1.8 0.001
TAPSE (cm) 1.9+0.3 1.0+£0.2 0.001
Left heart parameters
LVMI (g/m?) 64.0 £ 22.2 56.0 £ 8.5 0.25
LVEDVi (ml) 49.3+21.3 435+ 13.8 0.49
LVEF (%) 69.1+9.0 67.0+ 3.8 0.21
E (ms) 75.6 £ 27.5 52.8+ 2338 0.15
DT (ms) 209.3 + 62.5 196.3+51.1 0.48
e’ (ms) 9.9+37 9.9+23 0.93
E/e’(mean) 7521 6.1+2.3 0.61

Data are expressed as mean + standard deviation. RVFAC= right ventricular fractional area change; S’ = tissue Doppler systolic
velocity; TAPSE=Tricuspid annular plane systolic excursion; LVMI = left ventricular mass index; LVEDVi = left ventricular end
diastolic volume index; LVEF = left ventricular ejection fraction; E = transmitral valve early filling velocity; DT= deceleration
time; e’ = early diastolic mitral annular velocity;
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