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The hypothermic effect and the dosage of
medetomidine in medetomidine-midazolam-
butorphanol anesthesia in mice

Mizuho Tashiro and Atsushi Tohei

Summary An injectable anesthetic mixture (MMB)
of medetomidine (Med), midazolam (Mid), and
butorphanol (But) has been frequently used and
recommended in laboratory rodents. However, MMB
has been reported to cause pronounced hypothermia
induced by Med in mice. In this study, we compared
body temperature in mice after thermal support
for 2 hours from the administration of MMB at the
different dose rates of 0.3/4.0/5.0, 0.75/4.0/5.0, and
0.2/6.0/10 mg/kg. In addition, the reversal effects
of atipamezole (Ati) were evaluated under MMB
anesthesia (Med-high dose of 0.75/4.0/5.0 mg/
kg) because the hypothermia induced by Med is
severe in mice. The mice were injected with MMB
intraperitoneally and received thermal support for 2
hours. Forty minutes after the administration of MMB,
Ati was administered at the same dose as Med and at
doses of 1.5 and 3.0 mg/kg (MMB 0.75/4.0/5.0 mg/kg
only) by intraperitoneal injection. The minimum body
temperature (Tpost) showed a significant decrease in
the 0.3/4.0/5.0 and 0.75/4.0/5.0 mg/kg groups (p
<0.01) compared that before anesthesia (Tpre) . In
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the 0.75/4.0/5.0 mg/kg group, the administration of
Ati did not shorten the recovery time to the minimum
value of the normal range of body temperature in the
unanesthetized mice. On the other hand, the 0.2/6.0/10
mg/kg group maintained their body temperature.

In conclusion, our study demonstrated that MMB
administration of a high dose rate of Med significantly
reduces body temperature and delays body temperature
recovery despite the administration of Ati in mice.

Key words : anesthesia, hypothermia, medetomidine,
mice, refinement
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Fig. 1 Comparisons (a) between the average of normal body
temperature (Tpre) before anesthesia and the minimum body
temperature after thermal support for 2 hours (Tpost), and
of (b) recovery time to (minimum) normal body temperature
after thermal support for 2 hours, and (c) the time to return
of righting reflex (RORR) in the different dose rates of MMB.
Data are presented as mean * SE in each group (n=7).
Significant differences were presented as ** between (Tpre)
and (Tpost) : p<0.01, and as ab between the doses: p<0.01
statistically.
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Environmentally enriched double-deck cage for small
animals

Kiyoaki Katahira* and Yuu Dobashi

Summary Proper housing and management of
laboratory animal facilities are essential to well-being
and to the quality of research data. In order to improve
the well-being of animals, it is necessary to practice
environmental enrichment in cages. Therefore, we
have developed a double-deck cage system that uses
stacked plastic cages for mice and rats. In the double
deck cage for mice, the effective area of the cage
bottom was 1.96 times that of the single cage, and the
cage volume was 1.54 times that of the single cage.

In the double deck cage for rats, the area of the cage
bottom was 1.99 times that of the single cage, and the
cage volume was about 1.3 times that of the single
cage.

In the cage system, feeding and watering equipment
is placed on the stainless steel lid of the upper cage.
The upper cage is the dining room and living room for
animals, and the lower cage with nesting materials is
the bedroom. Animals can be temporarily evacuated to
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Fukushima Translational Research Foundation,
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*Corresponding author E-mail (First and corresponding
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the upper cage when water leaks from the water supply
device. The lower cage is not only for nesting, but also
for avoiding over-ventilation and strong airflow, and
also serves as a low-temperature protection during cold
weather. Three male mice were housed in a double-
deck cage and observed using a video camera. As a
result, we confirmed an increase in play behavior and
activity of mice. The double-deck cage system plays a
role of environmental enrichment and is considered to
contribute to the improvement of the well-being effect.

Key words : double-deck cage, environmental
enrichment, animal well-being, mice, rats
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Fig. 1 Design (top figure) and photograph of the
upper cage (315 x 110 mm) for mice
The diameter of the large circle is 40 mm and the
diameter of the small circles is 5 mm.
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Fig. 2 Design (top figure) and photograph of the upper
cage (370 x 210 mm) for rats

The diameters of the large, medium and small circles
are 70 mm, 25mm and 5mm respectively.
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Fig. 4 Measurement results of temperature (the top graph) and humidity (the bottom graph) in a
double deck cage for mice.
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Fig. 5 Rearing of 3 male mice in a double-deck cage (A).
Results of temperature (B) and humidity (C) in the upper and lower cage.
The thick solid line indicates the lower cage, the dashed line indicates the upper cage,
and the thin solid line indicates the measurement results inside the safety rack.
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