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Comparison of hemogram changes under chronic intermittent hypoxia in
Lasiopodomys mandarinus and Kunming Mus musculus

LIU Bin, WANG Zhen-Long, LU Ji-Qi", YANG Yan-Yan
Institute of Biodiversity and Ecology, Zhengzhou University, Zhengzhou 450001, China

Abstract: Mandarin vole (Lasiopodomys mandarinus) spends almost all of its life underground and must have evolved remarkable
adaptations to cope with the subterranean hypoxic stress. The aim of present study is to explore the adaptation mechanism through the
comparison of hemogram changes under chronic intermittent hypoxia in Mandarin vole and Kunming (KM) mouse (Mus musculus).
Mandarin vole and KM mouse were treated with chronic intermittent hypoxia (10.0% oxygen), which was maintained by an oxygen
cabin, for 4 h per day during four weeks. Then blood samples from the animals with and without hypoxia treatment were analyzed by
a hematology analyzer. The results showed that under normoxic condition mean corpuscular volume (MCV), mean corpuscular
hemoglobin (MCH), white blood cell count (WBC) and platelet (PLT) in Mandarin vole were significantly lower than those in KM
mouse. On the contrast, red blood cell count (RBC) and mean corpuscular hemoglobin concentration (MCHC) in Mandarin vole were
higher than that in KM mouse. After four-week chronic intermittent hypoxia treatment, the hemogram changes were as following. MCV
and HCT were elevated in Mandarin vole, not affected in KM mouse. Both hemoglobin (HGB) content and MCH in KM mouse
increased, while only MCH increased in Mandarin vole. No obvious changes of WBC and PLT were found in two species. These results
suggest that the adaptive mechanism of blood system in Mandarin vole responding to hypoxic conditions is different from that of KM

Received 2009-09-30  Accepted 2010-03-11

This work was supported by National Basic Research Development Program of China (No. 2007CB109106) and the Scientific
Research Foundation for Introduced Talents of Zhengzhou University.

“Corresponding author. Tel: +86-371-67783073; Fax: +86-371-67783235; E-mail: lujg@zzu.edu.cn



138

A= 23 Acta Physiologica Sinica, April 25, 2010, 62(2): 137-142

mouse. As a subterranean vole, the Mandarin vole has a better tolerance to hypoxia.

Key words: chronic intermittent hypoxia; Mandarin vole; Kunming mouse; hemogram
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Table 1. Changes of red blood cell count (RBC), hematocrit (HCT) and mean corpuscular volume (MCV) in Mandarin vole and KM mouse

Mandarin vole KM mouse Two-way ANOVA results
Normoxia Hypoxia Normoxia Hypoxia Species Hypoxia  SpeciesxHypoxia
RBC (10%/L) 11.25+0.29" 11.18+0.36 10.20+0.19 10.49+0.20 ++ NS NS
HCT (%) 42.16+1.67" 46.84+1.66 50.27+1.06 55.28+0.89™ ++ ++ NS
MCV (fL) 39.40+1.60™ 42.49+0.29 49.15+0.74 53.64+1.36™ ++ ++ NS

Mean+SEM, n=10. “P<0.01 vs KM mouse in normoxia. Two-way ANOVA is used to analyze the effects of species and hypoxia on
the indices, as well as their interaction effect. ++, P<0.01; NS, no significance.
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Table 2. Changes of hemoglobin (HGB) content, mean corpuscular hemoglobin (MCH) and mean corpuscular hemoglobin concentration

(MCHC) in Mandarin vole and KM mouse

Mandarin vole KM mouse Two-way ANOVA results

Normoxia Hypoxia Normoxia Hypoxia Species  Hypoxia  SpeciesxHypoxia
HGB (g/L) 160.11+4.15 168.30+5.92 153.60+1.82 164.38+1.44™ NS + NS
MCH (pg) 14.31+0.23™ 15.12+0.18" 15.0740.11 15.89+0.17" ++ ++ NS
MCHC (g/L) 366.30+£10.04™ 356.78+2.37 307.20+4.17 297.3345.35 ++ NS NS

MeanSEM, n=10. “P<0.05 vs mandarin vole in normoxia. “"P<0.01 vs KM mouse under normoxia. Two-way ANOVA is used to analyze

the effects of species and hypoxia on the indices, as well as their interaction effect. +, P<0.05; ++, P<0.01; NS, no significance.
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Table 3. Changes of white blood cell count (WBC) and platelet (PLT) in Mandarin vole and KM mouse

Mandarin vole KM mouse Two-way ANOVA results

Normoxia Hypoxia Normoxia Hypoxia Species  Hypoxia SpeciesxHypoxia
WBC (10°/L) 4.47+0.69 3.45+0.09 6.25+0.41 7.14%0.49 ++ NS NS
PLT (10%L) 270.50+34.57"" 313.60+35.73 877.60+81.67 768.67+41.58 ++ NS NS

Mean+SEM, n=10. "P<0.05, “P<0.01 vs KM mouse in normoxia. Two-way ANOVA is used to analyze the effects of species and hypoxia
on the indices, as well as their interaction effect. ++, P<0.01; NS, no significance.
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