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Experimental investigation using hypofunction model following botulinum
neurotoxin injections on developmental disorders of the craniofacial morphology

and the masticatory function
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In this study, we use the mice model for evaluating the effect of muscle
hypofunction following botulinum neurotoxin injections on the craniofacial growth. We took the CT
data for morphological analysis. In addition, three-dimensional jaw movements and EMG of the
masseter and temporalis muscles were recorded while mice were chewing. Hypofunction group showed
unstable jaw movement and their jaw movement trajectories were changed. Besides, in morphological
analysis, hypofunction group showed changes of the mandible shape compared with the control group.
These results suggest that a part of functional disorders affect the all mechanisms of mastication.
Furthermore, it appears to have a great effect on craniofacial morphology and masticatory function
at the growth period.
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EMG duration (ms) EMG area (AD per units)
MAS TEMP MAS TEMP
Control group
Before injection 60-7 + 8-8 79-8 + 8-2 0-0088 £ 0-0040 0-0069 £+ 0-0025
After injection 637 + 12:1 833 + 184 0-0099 + 0-0019 0-0072 + 0-0031
Significance NS NS NS NS
Mas-hypofunction group
Before injection 580 + 84 883 4+ 147 0-0079 + 0-0022 0-0061 + 0-0022
After injection 43.1 £+ 10-7 914 £+ 15.7 0-0024 £+ 0-0009 0:0056 4+ 0-0019
Significance b NS b NS
Temp-hypofunction group
Before injection 56-7 + 10-8 74-8 £ 107 0-0091 £+ 0-0028 0-0057 £ 0-001&
After injection 52.5 + 9-8 46:5 + 261 0:0063 £+ 0-0030 0-0021 £+ 0-0050
Significance NS " L *
Values are presented as the standard deviation of the mean of each group. Individual differences were examined using a paired r-test.
*P < (0-05; NS indicates not significant.
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