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Effect of Acute Hypoxia on the Parameters of
Blood Gas in Tibetan Plateau Sheep

LIU Feng-Yun CHEN Qiu-Hong
Qinghai Provincial Hospital for Cardiovascular Diseases Xining 810012 China

Abstract Tibetan sheep Ouis aries have been living in the Qinghai-Tibetan plateau for a long time and are
considered to be adapted to high altitude. In order to explore the possible mechanisms of adaptation to acute hypoxia
we measured the parameters of blood gas in 7 awake male Tibetan sheep and 5 awake male emigrated sheep that were
transported to Xining 2 260 m above sea level after being captured at 3 000 m in a decompression chamber
simulated altitudes of 0 m 2 300 m and 4 500 m . The cardiac output was measured by a thermo dilution
technique. Arterial and mixed venous blood pH partial pressure of oxygen Po,  partial pressure of carbon dioxide
Pco, and oxygen saturation So, were measured with a blood gas analyzer with an EG7cartridge. Oxygen
consumption was calculated by Fick’ s methods. The results showed that when the animals were exposed to simulated
altitudes at 0 2 300 and 4 500 m So, Po, and Pco, decreased significantly in tandem with altitude elevation in
both kinds of sheeps P <0.05 while Hb pH an index of ventilate responses  the cardiac output and the oxygen
consumption did not change significantly. At the same altitude Hb was significantly lower in Tibetan sheep compared
to emigrated sheep P <0.05 . At4 500 m Sao, and tissue oxygen intake were significantly higher in Tibetan sheep
compared to emigrated sheep P <0.05 . In summary high Sao, and tissue oxygen intake and low Hb and pH in

Tibetan sheep are considered to be characteristics of adaption to acute hypoxia.
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Fig. 1 Changes in oxygen saturation So, of
arterial and mixed venous blood associated with
an elevation of the partial pressure of oxygen
Po, in Tibetan sheep and Emigrated sheep
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Table 1 Changes of exposure to simulated-altitude on pH So, Pco, and Po, in Tibetan sheep and Emigrated sheep
Tibetan sheep n=7 Emigrated sheep n=5
0m 2300 m 4 500 m 0Om 2300 m 4500 m
Hba g/dl 10.57 +0.48* 10.71£0.36 " 11.57+£0.20" 12.96 +0.35 13.11+0.27 13.22+0.48
Hby g/dl 10.71£0.42* 11.14+0.26" 10.86 £0.46 " 13.05£0.27 13.35+0.32 13.49+£0.22
Paoy mmlg 90.00 +3.62 56.86+ 1.124 36.43 + 1.59% 89.22+1.88 56.67 +2.19% 39.72+2.144%
Pvo, mmHg 36.43 +2.09 31.00 = 1.00 24.86+1.324 34.62£0.64 29.68 +0.944 22.82+0.76%
Saoy % 97.86+0.26 92.86£0.46%  79.86+1.97" 4 97.09+0.84 90.50 + 1.424 70.89 + 1.334
Svoy % 71.29+2.34 67.00+2.19 54.00 +2.89% 70.69 +2.09 64.89 +0.85% 50.29 +0.624
Paco, mmHg 29.91 +1.39 27.70 £1.07 24.64 +0.90% 31.87+0.73 28.61 +0.914 22.92+0.354
Pvcoy mmHg 33.91+1.75 33.44+1.33 28.10+ 1.684 37.82+0.74 36.15+0.914 30.86 +0.78%
pH pHa 7.53+0.02 7.55+0.02 7.58+0.02 7.54+0.01 7.57+0.014 7.60+0.014
pH pHv 7.48+0.02 7.51+0.01 7.53+0.02 7.47+0.04 7.51+0.01 7.55+0.01%
Vo, ml/min 183.73+£33.70  158.02+13.83  226.62+22.53 189.77 £22.2 186.35+28.84  201.57 +21.87
Tissue oxygen intake % 24.20 £ 1.66 26.00+0.99 25.60+1.95% 26.39+1.74 25.61 £0.91 20.60 +0.834
CO L/min 4.7420.4 4.72+0.39 5.17+0.61 4.07 +0.29 4.26+0.34 5.72+0.27
* P<0.05 0m A P<0.05

* P <0.05 Tibetan sheep vs. Emigrated sheep at same simulated-altitude A& P <0.05 vs. altitude at 0 m.
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