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[Abstract] Objective To investigate the changes and significance of arterial blood gas analysisindexesin
arat model of pulmonary hypertension induced by chronic hypoxia. Methods  Thirty-six SD male rats were
randomly divided into the normoxic control group and the hypoxic groups. The rats in the hypoxic groups
were placed in a hypoxic chamber (10% oxygen concentration) for 1, 3, 7, 14, 21 days, respectively. Right
ventricular systolic pressure (RV SP) was measured by right ventricular catheter, and right ventricular hyper-
trophy index (RVHI) was calculated by calculating the weight ratio of right ventricle (RV) to [left ventricle (LV) +
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ventricular septum (S)]. Masson staining was used to observe the pathological changes of pulmonary artery.
Blood was taken from the abdominal aorta for the arteria blood gas analysis to determine the following indexes:
pondus hydrogenii (pH), arterial partial pressure of carbon dioxide (PaCO,), arterial partial pressure of oxy-
gen (Pa0,), arterial oxygen saturation (Sa0,), bicarbonate (HCO, "), sodium (Na*), potassium (K*), calcium
(Ca?*), hematocrit (Hct) and hemoglobin (Hb). Results RVSP and RVHI of the rats were significantly
increased in the hypoxic groups compared with the normoxic control group (P<0.05). Compared with the
normoxic control group, the hypoxic groups (7, 14, 21 days) had abnormal pulmonary artery remodeling.
Compared with the normoxic control group, the pH and HCO,~ levels of the hypoxic groups were signifi-
cantly reduced (P<0.05); PaCO, level was significantly increased in the hypoxic 21-day group (P<0.05), PaO:
and Sa0, levels were significantly decreased in the hypoxic 14-day group (P<0.05), the Na* concentration
(except hypoxia 1-day group) and the Ca** concentration (hypoxic 3-day group) were significantly reduced
(P<0.05); the K* concentrations were increased significantly in the hypoxic groups (except hypoxia 14-day
group) (P<0.05); Hct and Hb were significantly increased in the hypoxic groups (P<0.05). There was a
significant negative correlation between Na* and RV SP in rats with hypoxic pulmonary hypertension (P<0.05).
Conclusion Thearterial blood gas analysis indexes, including pH, PaCO,, PaO,, SaO,, HCO,, Na', K*, Ca?",
Hct and Hb are significantly changed, and participate in and regulate the development and progression of
hypoxic pulmonary hypertension in rats, in which Na" level may be used as an indicator to evaluate the
severity of hypoxic pulmonary hypertension indirectly.
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Table1l Comparison of RVSP and RVHI in rats

(x+9)
41 il n RV SP/mmHg RVHI/%
WA R 6 23.76 + 2.01 100.00 + 0.00
iK% 1d 6 3531+ 298 114.96 + 19.51°
K4 3d 6 4037 £ 421 122.21 + 21.58'
K4 7d 6 48.29 + 2.66° 13457 + 29.11°
fik% 14 d 6 46.18 £+ 5.95' 150.80 =+ 18.86"
fik% 21 d 6 50.13 + 3.17" 153.96 + 24.14'
F1E 46.272 6.543
P <0.001 0.001
#: RVSP AL LEWA K, RVHI AA4A.0=EERE
1mmHg=0.133 kPa; 54X 4l LLE:, "P < 0.05.
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Figure1l Masson staining of the lung tissue of rats (X 400)
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Table 2 Comparison of blood gasindex pH, PaCOz, PaOz, SaOzand HCOs levelsin rats

(x+9)
4 n pH PaCO2/mmHg PaO:/mmHg Sa0a/% HCOsz ™ /(mmol < L~ 1)
AT R 6 738+ 001 4725+ 1.44 103.00 + 7.71 97.00 £ 0.41 29.50 + 0.30
&% 1d 6 722 £ 0.04 47.67 = 4.18 105.33 + 8.04 94.83 + 2.77 19.55+ 1.79
{5 3d 6 7.29 + 0.03 4450 + 3.45 84.67 £ 4.71 94.67 £+ 0.92 21.08 = 0.57
5. 7d 6 7.26 +£ 0.0 46.83 + 1.40 96.67 £+ 2.95 96.33 £+ 0.42 21.32+0.35
&4 14d 6 7.27 £ 0.02 51.50 + 1.28 66.67 + 1.15 84.12 + 4.19 23.77 £ 1.40°
ik’ 21d 6 7.23+0.03 56.00 + 1.35" 85.57 + 9.60 90.43 + 3.88 23.79+ 143
F{H 3.483 2.926 3.068 2.755 6.477
P{H 0.014 0.029 0.024 0.037 <0.001

TE: pH AR, PaCO:2 hyahlikifi 4Lk, PaO2 A alikifl i/} i, SaO2 A sk A, HCOs ATk
ldhs WX RALLLAEL, P < 0.05.
% 3 KERHBMRIEHR Nar. K1 Ca> KFLLER
Table3 Comparison of electrolyteindicator Na*, K* and Ca* levelsin rats

(x+s)
4l il n Na'/(mmol = L ~ %) K*/(mmol * L ~ %) Ca*/(mmol « L~
A R 6 133.00 + 0.82 5.70 £ 0.15 1.19 + 0.02
R4 1d 6 130.17 + 0.95 8.13 + 0.49' 1.25 + 0.03
K4 3d 6 129.33 + 0.99° 8.80 & 0.65' 1.09 + 0.02°
K4 7d 6 129.33 + 0.84° 8.80 + 0.46' 117 +0.01
iK% 14 d 6 128.67 + 1.61° 6.55 + 0.29 1.15 + 0.02
k4 21d 6 129.29 + 0.81° 7.40 + 0.24° 1.15 + 0.03
F1d 1.643 7.385 5.306
P1E 0.018 <0.001 0.001

M Nar A T, K83 T, Cazt A& T S e mallb®, P <0.05,
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4 IR Hcts Hb KFLRE:
Table4 Comparison of Hct and Hb levels

(x+9)
41 i n Hct/% Hb/(g * LY
WA R 6 35.50 + 3.01 13.15 + 1.12
iK% 1d 6 46.00 + 3.21" 16.88 + 0.99'
K4 3d 6 54.33 + 2,17 20.10 + 0.81°
K4 7d 6 4517 + 1.35' 16.68 + 0.50"
4 14 d 6 56.67 + 2.12" 20.97 + 0.78
k4 21d 6 52.67 + 0.88 19.50 + 0.33
F{H 11.804 12.253
P{H <0.001 <0.001
T Het MIMANALEZE, Hb BIMLLL ;LW A R4l

LKB&; kP < 0.050

% 5 FiEFRKTEE RVSP HItEK S
Table5 Correlation analysis between index and RVSP

) RV SP/mmHg

e EZEh Pl
pH —0.716 0.109
PaCO2/mmHg 0.500 0.317
PaO2/mmHg — 0.588 0.219
Sa0:/% — 0.521 0.290
HCOz /(mmol « L~ %) — 0525 0.285
Na*/(mmol - L 1Y) —0.910 0.012
K*/(mmol L 1) 0.486 0.329
Ca*/(mmol + L 1) 0.401 0.431
Hct/% 0.750 0.086
Hb/(g+L™ Y 0.751 0.086
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Figure2 Correation analysisbetween Na* and RVSP in rats
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