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Thermogenesis and Deacclimatization in Mice Raised at High Altitude

Yasunori YANAGIDAIRA, Osamu KASHIMURA, Akio SAKAI, Michiko TAKEOKA,
Michivo KANEKO, Koji ASANOQ, Masatoshi YONEKAWA and Gou UEDA
Department of Environmental Physiology, School of Medicine, Shinshu University Matsumoto, Japan

Abstract : The male mice were raised in the tent of Yatsugatake laboratory (2,400m above the sea level ), YG,
for about one month from October to November in 1986 and in the laboratory of matsumoto ( 610m above the
sea level), MG. The average ambient temperature (Ta) at Yatsugatake was 2.3C (—6.5 ~12C) and that for
MG was set at 20°C (19~21°C). The body weights in YG did not differ from those in MG untill 12 days after
transfer to the high altitude, but were smaller than those of MG on the 22nd and 34th days (P <0.05). On the
first day after return to 610m, the oxygen consumption (V02) of YG measured at a simulated altitude of 2,400m
was significantly higher than that of MG only at Ta of 0 C. At Ta except 30°C, the values of colonic
temperature (Tcol) in YG was higher than those in MG (P<0.05). The measurement was taken under Ta
changed from 30 to 0°C at intervals of 10C. On the 2nd day after retun to 610m, the vakie of Vo2 mesured at
610m in YG was significantly higher than that in MG only at Ta of 10°C.Tcol at 10 and 20°C in YG were higher
than those in MG (P<0.05). Metabolic sensitivity to noradrenaline (NA} was greatly increased in YG when
measured within 2 days after return to 610m, whereas no such effect was proved in MG and YG during the time
course of deacclimatization. The interscapular brown adipose tissue (IBAT) weight had a tendency to alter in
the similar way as NA-induced \'/’02 change.
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Fig.1. Body weighe of the mice raised at Mt.Yatsugatake ( YG) and at Matsumoto ( MG ).
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Fig.2. Oxygen consumption (\.Ioz) and colonic tem-
perature ( Tcol ) in YG on the Ist day after
return to 610m and in MG. Measurements
were made at 2400m ( 563 mmHg ) and at
different temperatures ( 0, 10, 20, and 30C ).
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Fig.3. Oxygen consumption ( \./oz ) and colonic tem-
perature ( Tcol ) in YG on the 2nd day after -
return to 610m and in MG. Measurements
were made at 610m ( 704 mmHg ) and at

. different temperatures ( 0, 10, 20, and 307C).
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Fig.4. Oxygen consumption ( \./02 ) and colonic tem-
perature ( Tcol } in YG on the Ist day after
return to 610m and in MG. Measurements
were made at 2400m ( 563 mmHg ) in YG and
at 610m { 704 mmHg ) in MG, and at differ-
ent temperatures ( 0, 10, 20 and 30TC ).
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Fig.5. Oxygen consumption ( \./o2 ) and colonic tem-
perature ( Tcol ) in YG on the 3rd day after
return to 610m and in MG. Measurements
were made at 20C and three different
stimulated altitudes of 610,2400 and 4000m
( 462 mmHg ).
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Fig.6.  Deacclimatization in oxygen consumption (
\./’o2 ) and colonic temperature ( Tcol ) mea-
sured after 30 minutes of subcutaneous injec-
tions of 0.5mg/ kg noradrenaline ( NA )
between YG and MG on the 2nd, 2!st and 4lst
days after return to 610m. The measurements
were made at 25C.
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Fig.7. Deacclimatization in relative interscapular
brown adipose tissue ' { IBAT ) weight
between YG and MG on the 2nd, 20th and
40th days after return to 610m.
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