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Abstract

The aim of this series of investigations was to study the effect of masticatory muscle
retraining in adult rats with an earlier reduced masticatory muscle function on the
craniofacial morphology, on the internal alveolar bone structure and on the deep mas-
seter muscle.

Material and Methods: Sixty young male rats received soft diet for a prolonged
period, so that the animals developed weak masticatory muscles. After 21 weeks when
the animals had nearly ceased their body growth the rats in the experimental group
were divided into two groups. One group continued with soft diet until the end of the
experiment (hypofunctional group). The other group received ordinary hard food to
get the possibility to retrain their masticatory muscles (rehabilitation group). A third
group (control) received ordinary hard food during the whole experimental period (27
weeks). Morphometric analysis of the mandible, cephalometric analysis of the skull,
microtomographic histomorphometry (LCT) of the alveolar process of the mandible
and quantitative reverse transcriptase polymerase chain reaction (QRT-PCR) on “mus-
cle biopsies” were performed.

Results: The rehabilitation group was only marginally different compared to the hypo-
functional group concerning the lateral view morphology of the mandible, although a
general tendency to approach (catch-up) the normal group was observed. The varia-
bles under study concerning the trabecular bone in the rehabilitation group also
showed a catch-up towards the control group. The increase of the anterior zygomatic
arch width and interzygomatic width were slightly larger in the rehabilitation group
compared to the other groups. The gene protein expression of MYH 3 and MYH 7
were significantly higher in the rehabilitation group compared with the other groups.
Conclusions: The increased functional demands seem to influence the craniofacial
morphology in adult rats at areas under direct influence of the masticatory muscles.
Alveolar trabecular bone architecture did improve after functional rehabilitation al-
though the negative effects of hypofunction were not completely reversed. Muscular
retraining induced genetic expression of the slow contracting (MYH 7) isoform levels
and embryonic (MYH 3) isoform to withstand increased masticatory mechanical load.
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