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Abstract : This study was undertaken to determine the effects of soft diet on the masticatory
function, as well as the growth and development of the rat mandibular ramus. Four-week-old male
Wistar rats, immediately after weaning, were randomly divided into hard ( H) and soft ( S) diet
groups. They were further subdivided into five small groups by age; five-week-old to nine-week-old
groups. The muscle function was examined on the basis of the creatine kinase ( CK ) activity in the
masticatory muscles. Morphological changes of the mandibular ramus were measured on radio-
graphs, while changes in the internal structure of the ramus were studied using decalcified
sections. The CK activity in the masticatory muscles initially increased in both the H and S groups.
However, at six weeks the CK activity in Group H reached a steady level. The activity in Group S
continued to increase until seven weeks, and then finally equalled that of the Group H level at eight
weeks. Morphologically, the vertical dimensions of the coronoid process, mandibular notch, and
condylar process were larger in Group H. In contrast, the horizontal dimensions of these structures
were larger in Group S. Histologically, partially mineralized bone was recognized at each masti-
catory muscle attachment site in both groups. However, mineraized bone seen in Group H was more
conspicuous than in Group S. In other areas of the mandible, Group H had a higher level of
mineralized bone throughout the experimental period, while the S group had a higher level of
partially mineralized bone. In conclusion, Group S showed maldevelopment of the mandible
deficiency and low bone metabolism.
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Studies of masticatory muscle function and growth and development of the mandibular ramus
in hard and soft diet of rat.
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Fig. 1 Experimental protocol.
TC : Administration of tetracycline
(20 ng/kg s.c. once daily for 3 days.)
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Fig. 2 Reference points and dimentions in linear
measurement.
a: The most inferior point of angular
process
b: The most superior point of condylar
process
¢. The most inferior point of mandibular
notch
d: The most superior point of coronoid
process
e: The most posterior point of angular
process
f: The most posterior point of condylar
process
g: The most anterior point mandibular
notch
h: The most posterior point of coronoid
process

A: Vertical dimension between point a
and mental foramen

B: Vertical dimension between point b
and mental foramen

C: Vertical dimension between point ¢ and
mental foramen

D: Vertical dimension between point d
and mental foramen

E: Horizontal dimension between point e
and mental foramen

F: Horizontal dimension between point f
and mental foramen

G: Horizontal dimension between point g
and mental foramen

H: Horizontal dimension between point h
and mental foramen

QBT HENEOEE
BEA®RTLETHEER K&
Villanueva bone b ¢ 7o » 7
L?, 2 TiEaE 41T - 12, EA%OEE
oy 7, E—-WEERETsANT oy

mandibular foramen

bone

Fig. 3 The upper illustration is the lateral view
of a rat mandible. The vertical line
indicates the undecalcified section of the
mandibular ramus. The lower picture
illustrates the frontal plane at the
vertical line of mandibular ramus.

A: upper region, B: middle region
C: lower region
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Fig. 4 Selective images from fluorescent
microphotographs.
A: area labeled with tetracycline,
B: mineralized bone,
C: partially mineralized bone,
D: bone marrow cavity
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Fig. 5 Changes in body weight in rats.
(—) ; hard diet, (---) ; soft diet
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Fig. 6 Changes in creatine kinase activity in masticatory muscles.

Values are expressed as mean and S.E.
(—) ; hard diet, (-:+) ; soft diet

A: angular process B: condylar process

C: mandibular notch

D: coronoid process
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Fig. 7 Changes in vertical measurements of mandibular ramus in rats.
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Values are expressed as mean and S.E. (*p < 0.05)
A: angular process, B: condylar process,
(—) ; hard diet, (--+) ; soft diet

E: angular process F: condylar process ]
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G: mandibular notch 14
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Fig. 8 Changes in horizontal measurements of mandibular ramus in rats.

Values are expressed as mean and S.E. (*p (0.05)
E: angular process,
(=) ; hard diet, (---) ; soft diet

F: condylar process, G: mandibular notch, H: coronoid process
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Fig. 9 Fluorophotographs of the mandibular ramus at the upper region specified in Fig. 3A.
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Fig. 10 Fluorophotographs of the mandibular ramus at the middle region specified in Fig. 3B.
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Fig. 11 Fluorophotographs of the mandibular ramus at the lower region specified in Fig. 3C.
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3. THEEREOZE /> T

KRB EF WICERE « FERAROKER
BB T 2NN T, ZRIAEE, i
XHARBEER EoF P ETbh TV 3,
AERTIE XEOAM AR, BUEYH, HHREE
MUMBRIEBZIERELDS, R XHEHKER
ERBEEOHBIRTEL VL, L LEiEiEDKK
Tlek2E8L L TTHESOET, BLUH
BAORAKEEOMAT—HL-EEBELL
7o

AERTHbWHARBIcB VT, BIME
2, THUE, &XUHEETORERS
OEEHCEL, HESSHE%L LEZ2HERES
h, Thid6EE» S THER S EBNE VI
hoEvohd, LELZoBRBHEEHRE &
bICH SHBEMOENKEL L AEMIZED
ShY, GUAROKIAEULENZOEE
e+ 2MAEMBED SN, DT LI,
Table 1 iC/RTHBROELEL» GBONE—
REBEEBROLEN S b O hbh b, &K,
BRERBLAEBRELTESZ B LT I3RE
B3N, FEBROBHEHHMTDS » P THED
LBl Tid, Bl EETRMEE ORicE b1
B DED - 7 ST OAREREKS T bHHEA



12

alRAWEE 171115, 1992

Table 1 Regression line (Y = b + aX ). (*p <0.05)

vertical

angular process

soft diet Y=2.813+0.177X

condylar process hard diet Y =4.990+0.464X

k

soft diet Y=4.844+0.437X

mandibular notch hard diet Y=4.201+0.439X

X

soft diet Y=3.989+0.397X

coronoid process
*

soft diet Y =6.204+0.494X

hard diet Y=2.897+0.140X

hard diet Y=6.505+0.477X

horizontal
(0.987) Y=13.621+0.921X (0.992)
(0.962) Y=13.757+0.880X (0.991)
(0.976) Y=14.261+0.805X (0.99D
*
(0.998) Y=14.452+0.868X (0.987)
(0.984) Y= 8.223+0.610X (0.99D
b 3
(0.998) Y= 8.656+0.593X (0.975)
0.970) Y= 9.0144+0.652X (0.999
*
0.999) Y= 9.565+0.651X (0.978)

B% 0962 TH -1 &b OHEBOLBERA
foo TR, BEIERE, THRUE BXUH
FRICBVWTCYTHRICOAEERDENED S
1, BERFRHICRZESED ST, LI
o TR OB VI X 2 THEEEEDE
RO ORETRORELEL, 20
BRoMMBEIH SMHTRE-HTHI &M
BHohi,

—%, BEBRSERE IYCKERSERT
R TEHE LA oBMERE, THUNE, fHEE
KBWTSEAHEL ERIZERBED SQ
foo T OREENZ, FEERSTEEHE & Bk i iy
BuEfhoBDH o, TOROENKELN
ZEMAERD STV, —REREROLEKT
bMERRSEEME E BRI, vyUIRFOAICENE
»oh, H SHEEEHSELL EnER o 37
TR¥BLTWAZ ESTED O,

D& SIS TR O RS IHGHREED X
KEDAELI:bDTHBEEL S, BREERN

(' )correlation coefficient
x P<(.05

B - FHAEAROREIC LEHTHH I &
%7k L 7= functional matrix theory?-*® 04
DPOoLERTES, BERIEMTOHEE S
Bozziz, #BrERsEEcEERm L ELE
22503, —%, KERSEROLETA,
BHER & L CFEI2 SEHP HE%. ERI-TL
5, O ERFEBELENRIB/MEicEEE
53, THEOAZLOFLc bEEBEEZT
W3bDEEbLNE, 7bLESHTEDLN
5 THESOET, HAOHMASZICLy, R
W AKERR S BEREC S B H B %R L[ - o b
DEEZOLND, (Fig. 13)

4. THEASOZ{Lic>WT

HEEDETIC & b S HBAROZELID
WTHBEY, EHEGHRIREGTECLD, B
VIR OB AN O BREL,
MNEHOBORMBELDT 2 LERELTY
5, AERTHEL A THEO IFWAIIcB L
T, H, SHB & &ic EMOREEATELR, bR
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Hard diet (9 week old)

Fig. 13 Comparison of the mandible was made
at the end of experiment (9 weeks old )
between rats fed on hard diet and soft
diet.

(—) ; hard diet, (---) ; soft diet
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