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A Biological Assessment of Dwelling Ability of Building Materials :
Comparison of Growth and Reproductive Performance
of Mice Housed in Wooden, Metal, and Concrete Cages

Haruyasu I'TOH, Makoto MORI, Takanori ARIMA, and Hideo MIZUNO

SUMMARY

ICR mice were housed from 3 weeks of age in shoe-box type cages (11X 17X 30 cm) made of wood,
metal and concrete with 2.5 g of wooden shavings for nesting. The cages were kept in a room without
airconditioning from April to July, 1986. The body weight of mice kept in wooden cages were significant-
ly larger than those kept in other cages at 3 to 5 weeks of age, The effects of cages on reproductive
performance were examined by mating the mice at 8 weeks of age. No significant differences were
observed in fertility rate, gestation period, maternal body weight or litter size between the experimental
groups. After parturition, mice kept in wooden cages nursed their pups normally and pups gained their
weight linearly as lactation advanced. In contrast, mice kept in metal or concrete cages did not show
nornal nursing behavior and most of their pups died during the first 1 week of lactation period. The
surviving pups at 23 days of lactation were 85.1%, 41.0% and 6.9% of the number of new born in wooden,
metal and concrete cages, respectively. The eye opening delayed about 2 days in the pups kept in metal
or concrete cages than in wooden cages. The relative weight of testis, ovary, and uterus to the body
weight at 23 days of age were significantly smaller in metal and concrete cages than in wooden cages.
Preliminary measurements of temperature of nest and of body temperature of pups suggested that the
direct heat loss from the surface of cages might be the most probable factor for such differences. The
present study clearly showed that wooden cages had favorable ambient conditions for mice, and also
indicated that measurements of body growth and organ weights of mice, especially during suckling
period, can be useful method of biological assessment of dwelling ability of biulding materials.

* RIS BESE E R SRR Y B S I S e RIS R A e B SR T T g
Laboratory of Wood Technology, Department of Laboratory of Animal Science, Faculty of
Forest Products, Faculty of Agriculture, Agriculture, Shizuoka University.
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and relative humidity in animal room
during experimental period.
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Table 1. Reproductive performance of the dams kept in cages made

of wood, metal or concrete.

Number of

Litter size
dams delivered Max Min Mean+SD

. .. Rate of
Total number .00 pups

of dead pups )

Total number
of live pups

Wooden cage 8 16 5 11.8+3.1 89 5 94.7

Metal cage 10 15 11 13.1+1.2 130 1 99.2

Concrete cage 9 17 6 11.7+2.7 105 0 100
l ) — WOODEN CAGE " WODDEN CAGE
) ;"“ ......... CONCRETE CAGE 10 —— CONCRETE CAGE
60 - =~ METAL CAGE

Body weight (g)

5 0 15 P 5 10 15
Day of pregnancy Day of lactation

Fig. 3. Changes in body weight of mice dur-
ing pregnancy and lactation,
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Fig. 4. Surviving rate of pups.
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Fig. 5. Growth curve of pups during lacta-

tion period.
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Table 2-A. Body weight and organ weights of 23-day-old female
pups reared in wooden, metal and concrete cages.
Ovary Uterus Adrenal Kidney Spleen Brain Thymus

Body weight

tmg per 10 g of body weight)

4.91:40.90 25.5:£9.17
307 80.947 12.6:£3.56°
2.92+1.01% 13.341.99%

Wooden cage (7}

Metal cage (5}

Concrete cage (4)

3.96:21.15
2.74:40.13
3.16:£0.65

18164159 84.1:220.8
188.9::13.8  75.5:427.3
193.74+10.2  83.5:£38.6

330.2:+40.8
401.4:£90.0
431.04£79.4°

61.8: 5.37
67.94 4.60
53.34:23.40

Values are means + SD with the number of pups in parenthesis.

*P<0.05 against wooden cage group.

Table 2-B.

Body weight and organ weights of 23-day-old male pups

reared in wooden, metal or concrete cages.

Body weight Testis Adrenal

Kidney Spleen Brain Thymus

(g)

(mg per 10 g of body weight)

13.834:2.94
10.8843.53
10.5841.04

41.8+35.00
28.6:48.59**
29.64:4.80*~

Waooden cage (8)
Metal cage (5)
Concrele cage (5)

2.884:1.06
3.04£0.79  271.64:58.1*
2.9740.60

189.34:36.6 72,64 7.6
83.34:19.3
57.94 9.0*

333.2:453.5
399.0:£96.1
363.5:+46.3

55.14:10.99
64.0+18.7

276.1439. 7+ 65.74 8.7

Values are mean

4 SD with the number of pups in parenthesis.

*P<0.05 and **P<0.0] against wooden cage group.
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