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Abstract : Biting force may be influenced by various factors such as aging, gender, diet, mental
stress, and impairment of the stomatognathic system. To address these problems, an apparatus for
measuring the biting force in mice was developed. This apparatus was designed to record dynamic
biting force when mice restrained in a small cylinder gnawed a transducer. This transducer
consists of two parallel palatal bars (bite bar), each of which was connected to a cylindrical spring.
Biting force was converted into voltage changes, amplified by a strain amplifier connected to the
transducer, and recorded with a recticorder and a data-recorder. Incidence of biting and peak
values of biting force curves were calculated from the data stored by the data-recorder using a
wave-analysis computer.

The relation between load vs output in the transducer was highly linear (r>0.999), and
reproducibility of the apparatus was very high (error of repeated measurements was lower than
0.3%). Error of position over working area was very small (lower than 1.3%).

To estimate the pattern of gnawing and maximum biting force, twelve 18-weeks old ddY male
mice were used. All mice gnawed the transducer more than 100 times (minimum 124 ; maximum
1414) in 20 min. Biting force curves were were comprised of spike waves, and rhythmical (6.0 = 0.4
c/s). Within 10 min from the beginning of the measurement, all mice actively bit the transducer.
Mean maximum biting force was 1.20 = 0.06 kgw. Sum of each peak of biting force curve was
158.28 £ 39.38 kgw.

These results suggest that this biting force apparatus can be a useful tool for the study of biting
force in mice.
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Fig.1. Mouse arrested in the pipe is gnawing the biting force transducer.
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Fig.2. Schematic view of the biting force measurement apparatus (1). Enlarged (II), frontal (1), and
lateral (IV) view of the biting force transducer. Abbreviations : a, &', cylindrical spring ; b, b’, bite
bar ; ¢, stay for mounting the transducer ; d, pipe for arresting ; e, obstructive plate to prevent a
mouse escape from the pipe ; f, groove ; g, stopper ; h, hole through which the tail of a mouse
leave ; i, bed for supporting the pipe ; j, floor. Strain gauges (A, C) are pasted on the inner surface
of each ring, and the other ones (B, D) are on the outer surface.

ENTVDE YA 7 ETARDEU U 7o fif AR
BHOULN TV, AL, Thz<v RicH
WBITE, YA XIBKEL, ARSI ERIE
TXLMOAMAEMAS I ENTXBMAEES
LTWihot, £/, ¥HEFHALTKREN
RREST S L, FEROEHECED, RS
BT B, BEBITHE<IRP Ty M i
gnawing animal & &FFEH, BA X EDED
CAITHMBEETH L EVIEHERGLTL
3o L L, EFMIEH U178 2R O Rl
EWRH, 5lEHT 20 LRBMETDH
B, FEIADRAPMLANTI AR Ty MITHL S
TEEERESEL LV MENHET Y, £
TYHERELT, <9 22—heteds0
B EHETHE - v oIt ARz & T
5, HEEBAICH L BITHEP, T, MEH

D&EBTEEMERLIL, $HEPERORDDIC
BAEN LS v RFa—H—%2H0E, HRZ
b L RAREEORAENEZRIITE S EEX T,
%7, F4E gnawing behavior (MU 01T
) ZFHLT, <Y ROHRMNLEH,LDITH
HOKENZRET ST ENTEIREEER
Lo

AiwX TR, < v 2ZHAKRENTAERKE DR
s, HrE, 2 LT, ARIERGEE W TERIC
29 ZDBRENREETT - IAER IO VL THRE
T 5,



BRENHEY 27 & 117

(DAT DATA RECORDER \

Source @ ;Ly

i3

Output

Fig.3. Diagram of biting force measurement system.
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Fig.4. Relationship between load vs voltage
output of the biting force transducer.
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Fig.5. Part of chart recording of biting force
during 20-min measurement. Figures on
the lower trace show the interval (sec) of
successive biting force peaks. Figures in
parentheses indicate frequency (c/s) of
incidence of peaks (the inverse of peak to
peak interval).
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Fig.6. Thermal printer output of wave-analysis computer (Signal processor). Whole data of biting force
peaks are shown.
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Fig.7. Two typical gnawing patterns during 20-min biting force measurement. A : A typical example of
active biting toward the transducer throughout the whole periods of biting force measurement.
B : A typical example of active biting in the first half of biting force measurement, but inactive in
the latter half. Number of biting (open circle) and maximum biting force (closed circle) in
successive 0.5 min period are shown.
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Table .1 Gnawing activities recorded in all 12 mice during the 20-min biting force measurements.

Maximum of biting force  Sum of biting force peaks

Mouse No. Number of biting (kew) (kew)
1 479 0.91 76.65
2 1414 1.41 317.43
3 124 1.30 41.36
4 1204 1.47 456.03
5 717 1.42 294.89
6 564 1.02 101.13
7 1000 1.35 254.84
8 637 0.99 78.42
9 305 1.21 65.67
10 593 1.21 89.42
11 365 1.14 81.30
12 224 0.91 42.21
Mean 636 1.20 158.28
SEM 114 0.06 39.38
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