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QUefotol A 2ol 7] WA @ Bifo] W AT

A2 75 wet HAHE Fate Mo Feju 27), WIS tE2A A4
FANPorN AATHoR J5d HFPT ZFL §X5A Tk ol2ld B
A Balo] that Wel 7|%H HLe TR T HLHH 3§l
7150 HAE dFE olsisty] fAste] Be A¥H A7t dFH A7t

of gom AzTol okzel 4F WTA B FFL WAL Ax Be
A7 2ol Ho] frh Tel oS ATel YREEL 24 olFel 4ol B
& Zole, A2 kB Alole] AT T4 AANE LE WYL B

ol 7holl #tde= BHaE vl A9 gtk
AL 24 deol B HFL olFste A2 o= WA % EEHA

< olgdte Hl RIEA] daFojol gol® Bata ofbH7kx] wizt & Ejo}]

o A AzZo] ol Al7]o] ojgA FEjHoz WAEHT ofF B ofFHH

A | FAE ZEeEA et AAHeE A7 € = glrh

wrEta] o] AFelAE A FQ Az wizt & EjolE ol&s AE, THF, 3t
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QUefotol A 2ol 7] WA @ Bifo] W AT

3 4 F
I.A4 &

Astd J)sd A ROFL stu}(Hau 1992). 24| 2o wzt A
s= Fabe mo Feju 27, HFE gEA AFAE 5 slen oY =4
—L

7 o] WA FAAE Z2HoRRE M2 sl d3 EX(Herring, 1993)¢}
Zo Ao 9ty HAgEH= =59 FFo] HAl wo] &
o|CHDorfl, 1980). oleie Bed Raol st Wl 754 8L Frjomz
o ofmol= A4 sl sol mAE FFL clalelr] st AW
A (Beecher, 1981; Corruccni, 1982; Kiliaridis, 1989)7} 1ol gfth. whabx =
Zo| otz 4% wg Aol olgA FFL MAE Ak BE AT
wol gttt

X7 oA F 23 AHZA Z(masticatory system) TAHE, TSAHAE 2

)
o
P
=
ol
N,
!

GFE T HEoE ofFolAeH, o8 AR T THEH ZHEES M=



wotd YA ofgel W ATl Hs wANE Fe BT TAMH
of ezt stotol Raslo} P BANTE AATge] W BAYE nol

ATge] 7leT o=l A B ol AT HEES 4 o
7ol ek Aotk ARZI ofF A Atole] AFBATE FA o]Hdl o
H 2o #3to]E Spyropoulos(1977), Burdi(1978)2] A 2ol Hud BF A9
glth Spyropoulos(1977)= &% mo] F&E ofmrHth HA AR A
M ZE7I7F SF2 dolg qtelA &3ET7] AlFeta stz Aot
& Bustgrh Burdi(1978)= &4 Aol w27 stetEel FEyh od
BAE zt SleA] AFete] w2l Yol Aol stotxe] ARt dfEHm,

Al
T
o

N

2ol Bol AR B Fol shepxe] Wy Aol Hue WYL w
ool AALAT g A%E FFolH AR BT AL F
40l g FHshart

A7 A3t RuEa gl
A& Symons(1952)2] <
A8t Bk up gloh
ool Hlsl| AMzZell AT Bt ALl gtk AR WA BT E £
#HL wFF B9, Baume(1962)= =77} 24 mm¢l wiRAA AL BEF
B 1738t991, Furstman(1963)& WAl & A zzo] Bz s AFstgnt

5+ Spyropoulos (1977)= 523 o stz Bu HA HAFS H 1)

(Low, 1909; 7™ =, 1962; Bem Ami %, 1991). o}2
£ IFE F2 d85(197)L FFAAM TAe
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II. A5 W =

1. AZ

A48 As2e AAddTgn odFdst siFstuded BEFo e wizl 259
o} glo} 1941 & AFESIATHE 1). vixte 22 A=E Hsted dA sAdo
2 w3 AMEEHT ' FH 7] A 7] (Carnegie stage: O'Rahilly$} Miiller,
1987)2  EF{std A&ttt ElolE 2 ®ole] wEERAol(crown rump

length)¢} & o] (foot length)E 7|Fo 2 FA 3P Ti(ffy 5, 1975).

7} i =}

Hizts AA & HE F9E do] AMEstAnh Wi 10% formalin® 2
AT 3 70%, 80%, 95% = 100% alcoholZ ZF 2 o] = 7|d| wal 308-1A]7¢
A GAERZ g3t histoclear & xyleneC 2 308 A 1AM 23]
Agst At olo] MiAtE FHetAo g 4 AZE FFA F uiA ol dis) A
H 52 AGHeE ZEEE st rotary microtomes ARE-3te] Thetd
EES 510m FA9 d&5dHo=Z wE 10% alcohol &fof ZE T ThA
45C9 Eo g9 zFo] & HALEE 3, o] £FHL silaned Y37 slide

glass ¢1o EHtt. 28] hematoxylin®} eosin 94} % Masson’s trichrome ¢

. e}
dobe $4 W72 Hrlm w2I FFTS R HA 2L VI
T AL A3 AARS BAR Fzhe] YRE wollo] YuHow FEE
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It 2 =

L shepgel 27 @A 2 B3

A ztZo] dAstE HAoR I tefg(mandibular arch)2 A 107]4 +
2 E(stomatodeum) ] 319 AAE o|Fv FTERE S HAFHJoH(EH
1A), A 117]0 FSam T old HFo AARE AESATHE 1B). FF
o] stofEe A 12-137]d ESFFFY v|& % FE7HAE 1C 1D), A
14714l % ol/dol ¥ (merging)= Ao (2 F 24), LA 157]o] &3] #HF
HATHZ " 2B).

o] A7] wix}e] Z&A TAAA T F7HP(mesenchyme) o2 o] F o3
on, T F(aortic arch)o] XF=o] U= HE A9ty S L7 #F
52 Gt @ 3). 2 12-147]9] dtebal F(mandibular nerve)e AFeFAl7
(maxillary nerve)TJr A Aopst ot E(maxillomandibular  division)E o] FR1.©
™, stofgo] Xd FHPoR glolmth EA 157]0l shepilEe A f/d ol
omn, stofgo] FIFE Fol7kA EHEA BAFJTE sttEE Eube X
ZHAA F F2 7FAQ 3 F A A (inferior alveolar nerve)¥} 44417 (lingual
nerve)©. 2 1}¥ Sith

A 167(2 " 4ol s B stebae AT gdElo] Xote] o
7191 Q=45 th (primary epithelial band)E B39 FHAZAAL I3
Faa 23S o 2 shoreg sttt

Al 177)(2 " 5)ol #HAAEZ9] YY) (primordium)rt dtebge] F3F FHEd

32

A ZAAZE FEHE A &L TP F3H(mesenchymal condensation) o2 A2
A

HEF I on, 2 F 7 AU Aol Fo At sAxAUEL E T E

f



7HAE WA g3 74 utee] o EFEE g TR AT HAAE L A FskAE)
A tHe] m A A (chorda tympani)®} T ¢}8}d 4173 A (submandi-
bular ganglion)2 Fast{tt o]F 9] dteta AL 37l 7R = vhH )

A 1871(2 8 6)dl #HAlAZe AVIE EAT A& (perichondrium)o|
A= 9719 FQ AESC] AP Fo WE o|F= FHE TS FA3] F
HEAT 2A4A3L HAFA HE otk A EAE L HAAE 95E
2 Fgstgen, ofdZZ A7 (mylohyoid nerve)? & 417 (mental nerve) o &
UH AT} olelo] steprlA el ZH A o] /) =F 417 (auriculotemporal nerve)

7} olES &3] Asr] Y Be /HAE #FHIJIT

rr

rr

shebgel 9 BE TAGM AT U719 9Zo2 sobEel WA Uk
= F¥EF(osteoid)e] F4S YUEhlE WV Aoz BAAEHJHIE 7A,
7B). YAF7e]l ulHolME o] dZZ(mylohyoid muscle)e] ¥A7]olA ZAA

7D). TEF o] A7l AZZel fA7I7F sRAXAAT] HABor e 7Y
Y282 o o=HA tii 5t F7+F 2] & FH(mesenchymal condensation)
o2 AHg BRHAJKIE 7D, B). EF9] FUE FF S 2 g3E
oo AV|2 FAHJen ofzte] ZAAE RAFHJTHE 7E). FF] F
TH 58S 12 2 5529 AV FARENSH ZAXE BEEA F%

3. A 207]

dAAE 47l TG A2 HdHEL AlZE Atele] HFo] HolAE F

_10_



A=t FHEAATHE 8). sttEe FFFE ZAHFE sttEAe FE 4

AT F wd, 25T 2 9SEe A Eg e (2d 8A, 8B),

WZosze obd F3r4el % FUATHAY 80). o ZgEL AAHo=
3 A g

4, WA 217]
stebzel 2Pz sohEA RN SPHoR FAZNAL BHAEA

A XNME Fate] VA BFE o] Fo] gl BFe vEhfy] AR
SRtk w3 stefz o] Wi SR EdlA detatF(condyle)o] A77F F3HH F
Fog EHsA TAEHATHE 9A).

atotatFo] AZoA] #E AP (articular disk)e] A7]7F 2FE AJEE FHEE
Qor YEoz 9=osoz oojFch AT LA 207] Hls) WA H
o7 A7t AR 9B), WSS ok ZAADL BAHA ¢

QHZ ™ 90).

5. WA 227]

stotzel FRREL VAR olfE 2twst o dzte olRo] sxzAlAol
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Foe HotE, 252 Fo A4 LW FRHAT. A 12-13%(2
g 13)ell 2T Hls] w2 wgo] mokPEd|, dorEo ﬂr(condyle)g‘r A]
(ramus)7} @ LZE o] sAstE Aow WAHAT o] A7]e] WL AR

2RsA PR 9zE2H o

oz HA At} ol AFZAL tirchrome FAA FA ¥ JeERHS
TR 175 olF WAATel HatEs] e ARee sfebEel wE o

5
2o Foly 3lE 4L4(lingula) o] HEo] H¥steldl(sphenomandi-
=

of7lell A Z5HFe BHHLe EAo] IPAFF A AAe TS HE

=, &4 205 o
2 11 & Af7F Bol &=, 479 A

= 1}
e 22 1§ Af7 BFEJATHTE 17A). 28 30Fde vlEstd Ilc
K

AR F7h U A UE I Y A7 Bel BANAD ool 1 9
]_
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stomatodeum

i

AR Asad. C w4 127]. slolge BEgFRe rE % Awst BEATe).
D. &4 137]. 1: A1) &, 2: 4|23 &

72w 5ol slobg. A W) 147). stelgel % ol W EE Sk,
B. w4y 157]. shelgol el s glnt.
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pharynx

S Lt

a9 3. H2A 137)9] ot shetFg e £7H¢d(mesenchyme) oz o] Folxlon, Hm
F(aortic arch)o] ¥3gte]o] gl= -2 ALlsty 583 4~ BHHR =t}

"-'1

mandibular arch

a9 40 @A 16719 seby. Qagesl A BREI(A), stetagel AAT(LN)
3} 3k 2P (AN) et
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wAy 20716 wjs] FAA
o=z =mA7I7F AFY. A
Fo)Ema2 ok AL
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SFo] gas] AR Stk
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a9 10, A 227]. Y2AEZdA ZAXF #FH a1, 2E AR TS8R e
WERITE a2 sfotzdll 4ds] Zkgl o, fSelamaa St dd fvke) 94
H-8- Hwslt)k. C : mandibular condyle, D : articular disc, LP : lateral pterygoid muscle,

M : Masseter muscle, Man : mandible, MC : Meckel’s cartilage, T : temporalis muscle

ﬂ,
o

T 1L w4 237]. BE Aol B3] JANe) AHNel BEd WelE 2 glen)
Zgo] RAds B4 JRe oA Auw wad 94 g

_19_



2 12, WA 93 AL B. w4 93 dglole] dRE. C D. AL " 237]4] 13
FAFTE Alole] Aol Holxlen AAAez =7t ARk

=

o

29 13. U4 12-13%. A, B. 9 122 globe] sRw. C. D. uhA) 13539] A2l
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a9 15, A B. wbg 243 C. D. wbg 2859 A A
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fiber area

250 /»* LP
M

200 .Z 7 D
150 : /

100 e /ﬁ\\&x—--”'-ff

12 14 16 20 24 28 Age(weeks)

19 17. mATPase 94 Azl A w4 265 glof. mn AA dAax= v)2sld e 8 A
T, AA GAEY 22 13 AR, 283 dA 9= 2 0 3 AR7 g2Eo] &84
o B3l JYHD S-S BFE 4 A9tk B A 305 gok vt e 3 A
o 7F dlE FASY Y B g2 T 3 Af9 o] By A& 1 3 A7 2=

=4
o
aTr

_22_



&l o
F8% A% FYstr] WEel FrtHER HA
Al A Faste, metx Aol oz 4 wd Aol oJgA
FL nAE Ae A7 2o o] grhMoore, 1965; Kiliaridis, 1995).
AzpZ&o] W #AY AFE EE A olFo] AFd #F HoH, &
A Aol e AARHR g ATe A9 ok AFZTHe dde OE o
| A AE E3stert 5 54 B
Mgk B4 Fo] tlF-Eo|r (Baume, 1962; Furstman, 1963; 1977, Spyropoulos,
1977; Burdi, 1978), AZtZFo] A AEA dAst= 715 B 25E AAH
o2 gF d7e it 23 SFFIgud] Fode W, 25, A3 Fo
FHoz BT BAHAT o5 HRE 4 EHHoE JFAHY] B, o

-
[
b
re
2L
=
=2
o
.
P'L
rr
N
.
rJ
Ho
o

o

e

Ao 4P TARHL olfsts AL oI WA B TEAHL
olaists ©l WEAl daEojok FollE BT ofFH7A wizt g oy
A AzFZso] ol Al7|dl ofgA Fejrb LAE T B otdEe] WA
7 ojd BAE A st AAHez A7 © u gtk

wtekx o] AFddx s T FQ A wiRp H o Ejobell AzpZse] 27
A B ootddA dojibe Fad 27 Tl BEE FI olE Atole A3
BAE T4, Eo-2A 5 HHE ol &dtd 7] 2HAHRFEl 5

_(I_DI_
= FdE ATFeEA AFIE] 4 A BEE olsskeT dad 7|2H



o] A= A H (embryonic age)e FASI=U @3] HYERZo]

=
(crown rump length)u} €733 (menstrual history) 52 7|Fo2 FH34e
o JEhE 4 = 232 7] 98, FRl 7] 2 7)(Carnegie stage) S o] 43

vl zbe] o5 Heje} yiFe] A Hzo wEl 3 3HATHORahillye} Miiller,
1987; Bt ¢ 5, 1992). 7Hil7] 27| HZ AA LAY AFdM AAH=
BHHoR ARREHE FAC Utk o] 7|Ed oetd A 4F= Y 107]-13
7], WA 53E 147]9} 157], @A 63E 167]9) 177], 24 75% 187]¢} 197],
g B 8FE 207]-237]0l sl W Efot= fEluvhEbe] A Efobd
(fetal age)& FA3te 71Fo] FPHA AA ¢7] W&l Iffy 5(1975)e] Hx
£ 7EoE HEERZolet A (foot length)E ©]-&3Fo 24 EjolE o 4
o] @Al HEE HHE ot FATH
AzZ o] wAEy] o] stetFA dojue Fa Eie FHTO I
, Bt RE(EA 12-147)), FE stetze] ®HF(LAY 157]), Aote] A
Axpgoie] FHEA 167]), WAAT] FHRA 177]), stalFde=z
2l 7R e (LA 187]) T =42 JAAHJTH
ol EAs) B¥ Ao wAEy] o) E#, 417, Y, 28 =H
=2 4 4 ok FAR BN AT Fo R o
E ARl o A%E dterte A gk v B FQ A B¢
A (apical ectodermal ridge)o] =59 E3lo] F43% Aoz LelA
Ko™ (ORahilly 5, 1956), A7t wiztAlA] 4173 0] ARA R Eolzt Fo ZHo]
walate Zol HRumdtkelsd §, 1997). W FEES o8& AFAA
Bonner?} Adams(1982), Vivarelli¢} Cossu(1986) S AbA|dlA] ZEAE
(myoblast)e] z7] E3}o] 79 A7t Fosltty Hustgct o
2 AR 25 39 #AE A3 BArIs @A A2 K E37t

AZFE 7] o] el olm] Aol EEsf flof A} o] %] 7] £3}

>,
ot
o
lo
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T Y F GAHoR ZANT HaE AN stekFel AP ¥
ol WAslol gl stetEIe 41 DAV g Roz YeiA AHEIF,
1998).
Azrel ofpEe WAAZo| ohd SefE3 WA AJTHe sl
et webd AN B 1771 HAATo] FHG sos BH rol

_1_?]_
WA FAHJTT AT 5 gk o A7 B Asl oJsE UA 24

U

ﬂlH

B9 serEe WAl 207]0) oz Bz BAzoz 4N A
3l o]

T ARE =gA EEdAT, AFHEEE oty A A 197]dl A&
]_

2o A% BEFe] 4ol o} wasA] g AHdA TAHAL. ol
A @av 2R Fo £349 otz mrh WA TS, S5 gol

A tHSpyropoulos, 1977).

Az Eo] Ay Fdstn BEets Al7Iv £Ad dsiAe @2 g8
o] git}. Spyropoulos(1977)= HeE|EFZo|7F 17.8-20 el WA (Z 727 @&
Hlwstd 2 7FZolu 8527 @ "l A 2w 6722 FHFAS)

A w2 T2 At AS e Hudda, Ogitcen-Tollerst

2

Juniper(1993)&= H | EFZ o7 20 mel BIAH(AAE 752 FH)AA S5dE
g, HEEFZo7E 28 m WiAH AR 7572 FF)dA F °
2 788 F dota Budqnh o] AFeAE 2 197]d F e & F3
3oz AArzo] ZEPT, B 207]o] LS AT Lpr R =Kol A]
AL BEEJAT B 237)7F HE 259 23U FRE B EH A
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JET) geby Zhzt
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ABSTRACT

Early Development and Differentiation of Masticatory Muscle

in Human Fetus

Young Jun Chang

Department of Dentistry,
The Graduate school, Yonsei University

(Directed by Assistant Professor Yeong-Bok Song, D.D.S., M.S., Ph.D.)

The maintenance of form of skeletal muscle in relation to biomechanical
functions is defermined by the load it produces and the subsequent changes
that occur in the morphology and size of bone and the direction of its
growth. This functional adaptability of the bone in relation to physical load
can be demonstrated in the jaw bone of the craniofacial region and ample
studies have shown the influence of the function of the mandible and the
masticatory muscles in relation to the growth of the jaw bone.

The limitation of the studies was owing to the fact that most of them
were carried out in subjects after birth and only few studies are available
regarding the relationship between masticatory muscles and the development
of jaw bone paralleling previous reports.

The understanding of the developmental process of masticatory muscles
prenatal must precede the understanding of the developmental process of
jaw bone but little knowledge is available as to the chronological and
morphological pattern of masticatory muscle development of embryo and
fetus, and its relationship to the development of the jaw bone and the
temporomandibular joint.

The purpose of this study was to observe the early development and

differentiation of the fetal cartilage, aorta, mandibular nerve, and the
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masticatory muscles. Also, the relationship between bone and joint
components, the early development of muscle fibers in fetal period and early

differentiation of muscle fiber types were examined.

The results were as follows.

1. The mandible arch appeared first at stage 10 and completely fused at
stage 15. Between stages 16 and 18, the aorta, mandibular nerve and
primary epithelial band for the tooth germ appeared and the Meckel's
cartilage was observed, which preceded the development of muscles.

2. The masticatory muscle was first observed at stage 19 in the mesoderm of
the mandible arch. At stage 20, most of the muscle fibers except the
fibers of the medial pterygoid muscle appeared. The fibers showed
obvious directional pattern during the developmental stage of the medial
pterygoid muscles at stage 22.

3. The masticatory muscles at stage 23 was observed to be in a defined
range. At 12th and 13th week the masseter, temporalis and the lateral
pterygoid muscle appeared to resemble those seen in adults whereas the
medial pterygoid muscle attached readily to the mandible after 17th week
during the degeneration of the Meckel’s cartilage.

4. The masticatory muscle fiber area increased rapidly after 20th week of
development.

5. After 28th week of development, active differentiation of muscle fiber type

was noted.

Key Word : human body, development, embryo, fetus, masticatory muscle,
masseter muscle, temporalis muscle, medial pterygoid muscle,

lateral pterygoid muscle.
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