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Fig. 1. Superficial portion of the masseter
muscle in the rat.
M. Superficial portion of the masseter
muscle: P, Parotid gland:
LI, Lower insiors: Ul. Upper insiors
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Fig. 2. Injection of BTX-A into the masseter
muscle.
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Fig. 3. Landmarks and measurements of the

mandible used in this study.

Me, most inferior point of mental
protuberance:

Me'. most inferior point of anterior
alveolar bone:

Me'-Me”". tangent to the bottom of
angular process through Me:

Go. most posterior tip of the angular
process:

Cd. the central point of the condyle:
Cd'. crossing point on Me- Me”
perpendicular to Me- Me” from Cd:

Co, tip of coronoid process:

Co’, crossing point on Me- Me”
perpendicular to Me- Me” from Co:
Me-Go. mandibular body length:

Me-Cd. condylar length:
Me-Co, coronoid process length:
Me-Me’, anterior region height:
Co-Co’, coronold process helight:
Cd-Cd’. condylar height
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xylin & eosin(H-E)S o] &-3ke] & 45}sic).



Table 1. Mean body weight (g} of the three groups of the experimental set 1, measured weekly during
the experimental period.

week 4 week 5 week 6 week 7 week 8
Group 1 124.05 (£6.03) 166.62 (+7.08) 240.11 (19.49) 27751 (£11.37) 318.17 (+13.21)
Group 2 124.75 (£4.76) 165.45 (£7.92) 23723 (17.54) 276.06 (£10.36) 313.08 (£13.65)

Group 3 124.70 (+3.78) 15191 (£13.00)°  222.68 (+13.58)  263.79 (+13.10)  299.40 (+16.83)"

Values are means (+ SD). Number of animals in each group is 20.

Group 1 ; Control group

Group 2 ; Saline injection group

Group 3 ; BTX-A injection group

" Mean is significantly different from those of group 1 and group 2 (P < 0.05).

Table 2. Mandibular measurements and the m&a 1
values of Shapiro-Wilk's W statistics
of baseline control group(4 weeks of 1. H=
age)
Measurements Mean (+SD) ; om W A 25 A5 Ho® ZFHAE Table 19

HelatAt. 4ol e Al 1§D BAHCE

Mandibular body length 15.83 (+0.26) 0.97 o3 Folsb A SN §RAX L &

Condylar length 17.08 (i027) 0.97 ~9] ?l, 7‘(}0] 7}_ %%D}(P<O 05) Duncan’s multlple
Coronoid process length 15.56 (+0.35) 0.98 range testol] X & BTX-AE FA}8F 159] A 5ol
Anterior region height 370 (+0.10) 095 AA4E FAG 222 folstA AA vt

= Ao P<0.05).
Coronoid process height 978 (:022) 097 AL2 HEHTHP<0.05)

Condylar height 7.90 (x0.20) 0.95 o OlHENY =&
. =/ =
W, Shapiro-Wilk’s W statistic, N=39
All parameters are distributed normally (P > 0.05). NEAEE Y3 dZ2FOF 99 ol el

239 289 FHA S (normality test) 4
g A7} Table 20 YehY 9t RE BFE

5. AN =M AFEELE o1 3o} (P > 0.05).
ol el Z=HX(Z2E 1, 2, 3)7} Table 39 Y}

ol AolA HOlEI(AF, obehelm 24 Eht STk 7B 54 RFelM, BIX-A FAhT
o] By MZo| AFEEaE /M4 3t v < 2T A FARE vl o &2 3
%) & (skewness), 7 & (kurtosis), B4 ¢ testZ T4 g Holth tz27 A Ay FALEY] S A A
ek Al 1EEE 123)9] AZ3 ol Em olE, BAHCE fofIAT F& FAE Hol
FRAe viF Hlwstdrt. E4te] One-way T #F 2ol AYstne FAHLE Rt
analysis¥} Duncan’s multiple range testE A}-&-3} Al @t} (P<0.05). Tl HFAol7t 7HE
o}, 21, /%%d FATo] F3H Aolg HlaL

BTX-A FAzOlA 71 kot
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Table 3. Mandibular measurements of the three groups of the expsrimental set 1 (8 weeks of age)

Measurements (mm) Group 1

Group 2 Group 3

Mandibular body length
Condylar length

Coronoid process length

Anterior region height 4.82( + 0.13)

Coronoid process height

Condylar height

20.64 (£ 0.32)
21.88 (£ 0.24)**
20.12 (£ 0.35)

13.37 (+ 0.21)
11.16 (£ 0.27)

2047 (+ 032) 2009 (+ 0.46)*
2171 (£ 024)**
20.00 (+ 0.30)
481 ( 0.12)
1333 (+ 0.24)

11.17 (£ 0.26)

21.60 (£ 0.39)**
19.75 (= 0.36)*
4.65 (+ 0.12)*
12.83 (£ 0.32)*
10.26 (= 0.37)*

Values are means(+ SD). Number of animals in each group is 20.

Group 1 ; Control group
Group 2 ; Saline injection group
Group 3 ; BTX-A injection group

* Mean is different from control and saline injection groups(P < 0.05).

** Mean is different between each groups(P < 0.05).

OlHENY DOl TRISIN D&t 21l

SELEEREER %
W #F 272 Fig 49 2ok BE Ag A
ol T AZTL {95 B 3(fibrous
covering zone), <j|Y]S(reserve zone), A=
(proliferation zone), 3}5-4] Z (hypertrophic zone)2)
T 32 3oz Bd PRI, B2 2
3}, BIX-A FA12(QO°] ollEm 3% dze
HZ2TA) 2 A FAE®)Z v aste] fo
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Fig. 4. Sagittal sections of the superior part of the condyle in each group. stained with hematoxylin
& eosin. A, Control group: B, Saline injection group: C, BTX-A injection group (Original

magnification x 100)
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- ABSTRACT -

Effects of Botulinum Toxin Type A Injection
into Masseter Muscle on the Jaw Growth in Rats

Seung-Hyun Yoon', DDS, Ji-Yeon Kim’, DDS, MSD, PhD, Seong-Taek Kim', DDS, MSD

'Department of Oral Medicine, College of Dentistry, Yonsei University
2Department of Pediatric Dentistry, School of Medicine, Sungkyunkwan University

Botulinum toxin type A (BTX-A) has a local effect at the neuromuscular junction by blocking acetylcholine release and
thus causing paralysis and atrophy of the affected muscles. In dentistry, Botulinum toxin type A(BTX-A) is used for the
treatment of masseteric hypertrophy, temporomandibular disorder, and severe bruxism related neurologic disorder.

We hypothesized that the muscle atrophy after BTX-A injection into masseter muscle in growing rats, could affect the
jaw growth. The purpose of this study was to determine the effects of the BTX-A injected into the masscter muscle on
the jaw growth in rats.

Rats were divided into four groups(group 1; control group, group 2; saline injection group, group 3; BTX-A injection
group, group 4; baseline control group). Group 4 was sacrificed at the beginning of the experiment to provide baseline
values of jaw measurements. The weight, length and width of jaw in those groups were measured every weeks.

This study reported that the mandibular body length, condylar length, coronoid process length, anterior region height,
coronoid process height and condylar height of the jaw in BTX-A injection group were shorter than those of the control
and saline injection groups(P<0.05). In conclusion, BTX-A injected into the masseter muscle may affect the undergrowth
of the jaw in rats.

Key words : botulinum toxin type A(BTX-A), jaw growth



