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Differences in Growth and Development in Mice Weaned at Different Ages

Hiromi YamaucH!"* and Chiduyo Kacawa'

To date, no findings have been reported on the relationships of early weaning to
body weight gain, jaw bone size, and changes in type X collagen expression in the hyper-
trophic cell zone, which is implicated in the ossification of mandibular condylar carti-
lage.

It is possible that the timing of weaning affects not only jawbone size but also man-
dibular condylar cartilage cells, which, inturn, influences the ossification process. Here
we measured bodyweight and jaw bone size of mice weaned at different ages.

We also examined the morphological change of the mandibular condylar cartilage,
with an emphasis on type X collagen, a hypertrophic cartilage cell marker. Mouse pups
which were kept with their dams and underwent natural weaning (control group) were
compared with those which were force-weaned at postnatal day 14 (P14 group), 18 (P18
group), and 23 (P23 group). In the forced-weaned groups, pups fed on their lactating
dams until the weaning date. The dams were fed a liquid diet while kept with their off-
spring. Pups were separated from their dams on the weaning date and allowed to con-
sume solid feed and water ad libitum. Body weight, food intake, maxillary and man-
dibular widths, dental arch dimensions, and mandibular height were measured in all
the groups. Specimens stained with hematoxylin and eosin were examined to measure
lamellae thickness in the mandibular condylar cartilage. Immunofluorescence was per-
formed to examine the distribution of type X collagen in the cartilage. Our assessment
revealed the following :

1. The early weaning (P14) group showed early weight gain. However, no differ-

ences in bodyweight were seen between the groups on postnatal day 38.

2. Food intake on postnatal day 38 was harrower in the P14 group than in the con-
trols.

3. The maxillary width was slightly narrower and the anterior arch of the mandible
was longer on postnatal day 23 in the P14 group than in the controls. However, on
postnatal day 38, these jaw bone dimensions were generally smaller in the P14
group than in the controls.

4. Immunohistochemical staining for type X collagen in the hypertrophic cell zone
in the cartilage was weaker in the P14 group than in the controls.
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Taken together, early weaning affected the growth of the jowbone with the cartilage
ossification delayed. These may be partly because type X collagen expression of the hy-
pertrophic cell zone of condylar cartilage was weak, and delayed in the early weaning

group.
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