 — o)srz] ko) 4bd s 2] C Vol. 20, No.7, 1982 —

EXPERIMENTAL STUDIES ON THE GROWTH OF THE RAT'S
MANDIBULAR CONDYLE

Sung Myung Hwang., Chong Duck Yoo., Young Gook Sunoo.,
‘ Myung Kook Kim., Johng Bai Kim., and Ki Suk Beak.

College of Dentistry, Seoul University
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In this study we observed the histochemical changes of the subcutaneously transplanted
mandibular condyle. Syngeneic Sprague-Dawley rats of the four weeks of age were used. The
half of fifty one rats were used as donors and the rest were used as recipients. '
Mandibular condyle with a portion of mandibular ramus were removed from the donor
under anesthesia with ether. The obtained tissues were rinsed with the physiological saline, and
were transplanted subcutaneously through the incision in the back of the recipients. The incision
was sutured with silk. The recipients were sacrificed at intervals of 1, 2, 3, and 4 weeks after
operation. The transplanted and surrounding tissues were removed under anesthesia with ether
to the death. The removed tissues were fixed with aceton and carnoy solution and were decalci-
fied with EDTA. The specimens were stained with HE, PAS (Macmzinus), alcian blue (Mowry),

Gomori method for alkaline phosphatase, and toluidine blue for the metachromasia. Each

stained specimen was compared with HE stain one.

The results were as follows. ,

1. At the specimens of 1 week after transplantation was observed the growth of the chondro-
cytes at the mandibular condyle, but the formed matix was stained faintly with Alcian Blue
and Toluidine Blue for the metachromasia.

2. The activity of alkaline phosphatase and PAS reaction were positive at the surrounding
capsule and some part of the formed bone, while the other portion was stained diffusely.

3. As time went by, the mandibular’ condyle were trabecularized and most of specimens were

stained faintly to the negative.




Fob st

g

[shell 4 31441 7

=

o) THALEA vz wre =3
T

etheru}

k.
T

2=

[S)

aL

A2 o A sedeh.
9 4

~

!

o = e g e
N T AP e . E -
- 2w o F o = e ! ORI
o5 zTuﬂoma%ﬂoﬂrﬂ.\mqwﬁr lwr%a& s R & e o
e 1._ = ke g O 0. R OT Zt = <o - — i
G O XFEL TG e oy T A oL T WoE S
o2 oaOF o I.Molowﬂco Lﬂwﬂ\_l\wlm! SR wmmLDu_. .JEMW‘MUO Ltnlls_ﬂwwo
T AR oA EF 9 ET W ooom LR gg P Fome &
I R S TP pt it TE X yomal s =
chTL.:TcTn NoZe g o EY ﬂu_uolM]&olﬁ o o 14
satEas 6T - 58 ¢4 T W T T RXWTEWwETE T oo oo
e Lk A R or T ool wr T L2 RIS
N = B o oF o EO IR X S il wjo- oo o S T e e T
o H o o N 2 0 +# il —_— T = ~ i AR N Ho oo
= owr s ; w2 — & N i+ X = T o 3 = pr Rl
o T 7o 10 0! nlﬂ -0 A~ ;Y P = iy n«out Mtq _0&“ A
woul T4 w5 2 H o9 o Zouk T T AT Ty s
A T T B oo T F CINEECIC - N e
ﬂﬁ]eH]derEx.rvu Z el X ol [y = = — — o & ;AATQ
o 2T M TEH L HE S QS LT ol 5T o N i T < = = N9 g
S DR LR EEE R I o o Ty ST 8
a_a,mezz._o7iom‘.w./\\%ﬁo < .Lnla.lm =N umoM = 9l T {1 TS = T X 2
L - IV B ol N IR R U (A S
gy e ' o — 8 2 = T Ay < go 2ok o @ Mo o5 X e
el < S I ojp N =r o of i el = 9 o R’ 4 op &
< e oy T s 8o = N ~ I A A . g
o JH Ol o_u K L il B S B e e o TV M om o 8 ok =
T E E © T ; ~ ¢ moE 3 Mﬂ Sl — el O u_L == o o = X S
s Ak E X T oen o o3 2 2% o = gy 9B = T w5 = B
I B T - TeF T 5T T g ow
%o_ffkw&z,m% o -« = ﬂobmrw‘w%mq%ﬂ%o_ilmiﬁu
T xro o 3o A x,‘ﬂn_xlm}. g A &nV‘qu
—te —— g o - 2
QﬂLodaﬁaim_erloaTSanwxh oIy manﬁ57Wlﬁﬂox!otmﬂm»\vh_dlaol
o "B A< 5 %73 mo N o= ~ 5 X mo 3 S0 WS
ub it o B B o o X X 2B v B w1 ves B2 broEe = o
PSR G 5 B MR =R G il N 5 Y ga ] )
N ENEIY T T B Moo R A O
X HoR A e b o
o T W T oW o i1 A — = —
oL o EA = Hnt o ®_T ,.‘_.mu WWM T P,
0l oﬁ\_ io "o . %0 }Ml ] il B Wo B A o K
W W T TR PECESEeMTI AT
"~ o N ™ TR S el N
o Al o% ol I SR S o of o
I A IR T =g T o ok oy P
= © - o & et B o o g = Moo= o~ o ]
A ool o o of T 2 E g o o o H R By
- p = A P T A A I
e I R -t SO e = N G
A I e B e - S L) z
e o T T MW e o \ AR RS - =S ul N el ] 51
Ly &l o0 NOR ,leu o] 10 —_ LT o o £ X 9 o) E — el
° L =0 A N e U ST % ol Fll
OMEK\ L~ CTH e K ® OWE _‘.w\Llr
A i, 3o o0 T hoRe L (. ZoE Ao oL o X B -
o T Wom W oL =@ LA mE R ok
K T N o= < XTode X7y P 28 T e Cdww =% O
4 N T T I REI S 3% _ e & L
T f R T gl Eire®ET XA CRE IO =
x op ™ 2w -~ ~ e F oo D =3
o wle T 2n = T . oy %o = 5l oo iy Al o " E o ~r B e =
M o W oRe e} X o T X i of Ly iy & ~
R — Zu fu oy o ok ﬁlor 4 2o R £ o o o L H R R oo L il
e —_ o . - o [ Eving Bys
F . R0 dr W oo w L I ar T .Dn.\u. 2 ko oz s x = P
== > L EE - ®ALED o S X om0 .
R T ZTGMI 3 G R T e e R’ o =
T]Janﬂ%z Wﬂacrwrsail%w]ﬂl.oﬁrmrmwiua
e X 8 oy o 2 R T o LIS ] plo & of
;%ami#vtgmo%uml@ﬁriiélqﬁ
T B S mr7Mﬁmmz.yﬁéim.da,_&vxMﬂ%;
w2 P E > w2 9 o e 2o N =9 L
ELXER T TS PP R 0 i =0 2w Ty
Fw T e T O OTRT KT EPHT N W

toluidine blueol] t] &l metachromasiat= pHel)

- 620~

A

o

A 5lebe] & s}

ul
L

aque-Dawley=] ]



ra(1979)1

— e
oOF B OW N B RN oo T om oM T &L ) —te - o — .
AnwAuﬂuﬂuq%ﬂﬁwwwxﬂ_u%,mhuu%W%vaﬂoaﬁﬁa.owwwm&rmM.%nﬂM\‘MoﬁtﬂrmaNowlg.mﬂ_xT
ioa‘oﬁ.ﬂwlx, gl O - I B o - -l T SR -l R o £ W A
PO} iy [ ( o o P oy e ™ —_
A S R - IO b B o Gl BT SR A
O TG o m L . w oL Mszcﬂ_yiaﬁraTxnaﬂuTlﬂA TN e Ko
WM E Lok T 8L W %o o oo B i R T
o EE ol T BRI g BT g ,chaooEMcioﬂagm‘laﬂAo &o
HS_ _wmeon s A w B R I T gy MCE gy W
T a L Waw iy A g T gy W oI LT
51@,%&@7ﬂﬂwoﬁoﬂ%ﬂl,_tﬁft%ﬂ#o%1@9‘%%@; &%
bR EHT el  TelwEw ﬂﬂm]rﬁrﬂﬁoma@,ﬂ%ﬂﬂ%%gwmumﬂggm_
n%,l%zaﬂ;%a%&mmlﬂzli_%Ix@ B i T J-al M - A
£ W w = T T pogt s ¥R LT b = X R o o o g oooM o] X
—_ B o o — __ = K ™ o o 4 o of F o K i —_ o X
SHFE T T 5 o O o o= oy T e X0 % e = o iuqu/ﬁ.z,lxo
SR I SR S N R T o i I T I S i
M‘w,ﬁ%%mu%ﬁ%%%ﬁﬂiﬂ%?ﬂ TTEFTHP L8 w2 wowg Wy X
mﬂﬂo_uwi}ykﬂkzu@MOM%%O,.ww;;c}%xo,m%Awﬂlawoﬁﬁr%
2 o 6 _Eoiﬂ..ﬁonwu\x) = 5 - B T P PLﬁhﬂo,sliibL1aMﬂ
MZﬂui_.]l]_lumu.olo.all}nﬂn/.o_pw1!0?9EIEXEﬂHATQl,lr.w_mu wnl..o'ﬂaanoxm_,l
KA ._oob/;d%lw TR e w2 obw " Aok o aﬂm_x;u%,mlou_wd:,_oﬂ
«pdaddptetwddg TS iben T e g iiw sl
o 0% N ) — jl f p— S E = B i
EW Lo e — wHsESoPE v P _tesomHy s iEw oA e Sy
e A AR e R
& N e NW fu oy o © 2 O = ° s T E DT H Y TOST NPT A
o~ L N wox = BT F T o PHEBETITTH T s L o EW ol 0 ro
/\owa.zaomaowox_oor:oﬁr\%wﬁﬂﬁmxe&uLeM\llerLuL11.4wcPtam o T W - 5 B RO Wl
S TRI VAT TH NPT ART oM §F7 THT
®oTTHE @ T iﬂl = FE % w AT
s T W T e AE T e "B L Y - - Hy Jl ol e
g %dot ~+ = of o B X oF o F o Y S A A A k_wﬁipod
¢ oL o =has wwd ¥ cwoe = I N YR R
ki S8 3w = i 2 T s T 2R " G
B AW E 2L Zoon T o CIG R T T I s Wooo
L —_ 0 s —_ = e Lo X o 0 S 3
= EJL% o © x X H T W \m/o,w.u,_oal.ﬂwﬂuﬂrmr] G ao\.o“,_7ww
e = | = 4 oo T wjr — 3 o Ar ol o
Y mﬂarﬁ &1%%..%,@,}%%9& R L S S S (e B ote N g
—~ o b — o K iy o o
o #E ZIZERLECE4NE wiswEaordbas, TESAT
® Yapw TTragaX Lo o T gmo 8P R WP oo wi
o] — A E) _=— A o 22 e =S dgow N h ode B3 R
4 B3 oF =K B - w o M Em s N B e S R - S M
PE Y g Pooet By R TR e WA HE P LS D & g
fox [ 25 ST - i ~—
T F o - R I ik i %Hﬂm%}.}mﬂ%ﬂb1lé,nmhM oK
Mo i ~ 48 % = B T oy @ £3 o o = ok o N X X B
ot 2 B = T e T o PrEidsrur®™yaTd "
ta W OB 5 S T oo 8w o g T B K LT g RO W o w & T el
fo ml 5og o 3 Lau,u onm ﬂ@i K 2 fy o o sgo];&l.zﬁ._lm_.
+ o, PR E L ST o 8 o8 _ g ET oo ST BT Ko
N EERN B 2ol &AW T o TK o3 = oA
w qmu]r__ovc:* ]H;.ilm.;o s }EO . »meT_ = Elaxm,c_ah TR o H{ W E\_T .
=0 Ty R TR 2o g .zm_x:m,m%%%afiﬁw%imhi SN R W K&
G O S Al U S T - I Sl
ﬁ%@&ﬂ%%ﬁ@reﬁ%ﬁ&mmo‘w% I AN
- Y iy = —_ o ) 2.
K3 hﬂ%%%@iﬁﬂmmMW%ﬂJiiﬂmmmu%wxﬂmgwﬁgWﬂn
! Q XX X0 F - MR m £ S 8 T =~ S -
%Laﬂﬁqﬂiw%am%%%%%awww%%%4m%W%MWﬁMQmm%
=3 ZA I R _— —~ s A~ 3 R o T
<o o oo CECEE R T R T A o w § ook R T LTS mwo%mAxmﬁ.

~621—

ol MeNama-

Janzer(1965)'®  Chorlier (1969)®



3) Baume, L.]J. and Drichsweiler, H.: Is the

V. & o1 condylar growth center responsive to ortho-
dontic therapy? An experimental study
Az w2 gleta s xS Agaor in Macoca Mulatta. Oral Surg. Oral Med.
slaholAlaha o]l e] WaAbS Z AlglEl A o 2l Oral Pathol. 14:347-362. 1961.
Aatul sk Qeh, B Ao AFgx slotnFE Al 4) Chalmers, J. and Ray, R.D.: The growth of
2 A% 4 =5 Sprague-DawleyA) &) W 4 51ulz2] & v transplanted foetal bones in different
Lol o E Wil 4 iﬁlﬂ 7l el 2]8}ed immunological environments. J. Bone Jt.
dei Al AEol 2FollAE h2u 2 AS e Surg., 44B. 149-164. 1967.
2 sldedl ol EFdlA ke slokalTo FEAR 5) Charlier, J.P.: Effect of mandibular hyper-
A oA abe ke o getgleh A FEAk propulsion on the prechondroblastic zone
£ whAstll A BG4 A shefabTol Q4 st A of young rat condyle. Amer. J. Orthodont.
& Agstn delA Adee A As 33 55.71-74. 1969.
oAlA o] 4EEs}giet. ol AlEL A4l ether vhAl 6) Duterloo; Cited from Meike 1973.
sholl ko] AFu ol o lem AT 2 Assta

7) Durkin, J.F., Heely, ]J.D. and Irving, J.T.:
The cartilage of the mandibular condyle.

o .

Lo AS el alEelA s ‘ cL ¢  Oral Scie. Rev., 2:290-299. 1973.

1% L oplAlE &zl 7 1 T a
AL H2Ehn aceton % oy 8) Enlow, D.H.: The human face, Hoeber,

oo 77| mAss EDTAR 23|95 alkaline ph-

osphatase (Gomori) PAS (Macnraus) % - alcian blue New York. Evanston and London, 1,09_137'

(Mowry) % " toluidine blue(Ohno) ol S]3F o]o1 418 1968.

da o] B4z 2 H-Ed4L 3 As nlxA

730{“1 oA B viget ek, ’ sion upon the mandibular joint. Amer. J.
\ ) ' Orthodont, 51:245-261. 1965.

10) Janzen, E.K. and Bluher, J.A.: The cephalo-

9) Furstman, L.L.: The effect of loss of occlu-

1. o]A% 1Z7stelldl s a5 Tell4 A

T A

sy 84 5ly]1E-2 alcian  blue
o

(s

A28 4o , ,
o ¢|3t b2 st toluidine blue <18+ 6] o344 of metric anatomic, and histological changes
A Azp u)eke)al & Ao shabs et . in Macaca AMulatta after application of a

9. Alkaline phosphatases} PASuE--o o]l continuousacting retraction force on the
& 39l slubzl QB ETRFYM|A  FAEA mandible. Amer. J. Orthodont. 51:823-855.
W)= ekdukSs oz Jebdc} : 1965. ‘

3. oA Az A} wo] Aolabe} FFod TL 11) Meikle, M.C.: In vivo transplantation of the
Fekslsln EE Aol RE Mo AEtse] & mandibular joint of the rat.: An autoradio-
Aube o g Jeh Agko|glt). graphic investigation into cellular changes

' at the condyle. Arch. Oral Biol., 18:1011-
— REFERENCES — 1021. 1973. s
) 12) Moss, M.L.: The role of the functional
1) Bentley, G. and Greer, R.B.: The fate of matrix in mandibuiar growth. Angle Ortho-
chondrocytes in endochondral ossification dont. 98:95-103. 1968.
in the rabbit. J. Bone Jt. Surg., 52B 571- 13) Mcnamura, J.A. and Carlson, D.S.: Quantita-
577. tive analysis of temporomandibular joint
2) Bentley, G. and Greer, R.B.: The fate of adaptation to protrusive function. Amer. J.
chondrocytes in endochondral ossification Orthodont. 76:593-611. 1979.
in the rabbit. J. Bone Jt. Surg. 52B. 571- 14) Okada, M.: An experimenyal study on the
577.1970. growth of the rat mandibular condyle by

—622—



means of subcutaneous transplantation. J. 65-173.

Osaka. Univ. 22:21-45, 1977. ~18) Sarnat, B.G. and Muchnic, H.: Facial skeletal
15) Pimenidis, M.Z. and Gianelly, A.A.: The changes after mandibular condylectomy in
effect of early postnatal condylectomy on ) growing and adult monkeys. Amer. J.
the growth of the mandibule. Amer. J. Orthodont., 60:33-45. 1971.
Orthordont. 62:42-47. 1972. 19) Shimomura, Y., Wezeman, F.H., and Ray,
16) Ronning, O.: Observation on the intracere- R.D.: The growth cartilage plate of rat
bral transplantation of the mandibular * rib. Clin. Orthop., 90:246-254. 1973.
condyle. Acta Odont. Scand. 24:243-247. 20) Weinman, J.P. and Sicher, H.: The temporo-
1966. . ' mandibular joint. (Sarnat, B.G. editor):
17) Scott, J.H.: Dentofacial development and Charles C. Thomas Publisher, Springfield,

growth. London, 1976. Pergamon Press. 59-76, 1964.

AF XA O

ME 1 4F = 94 sletabFo H-E 44,

AFEL 2. o]4% 1% 7A35h3 shetsh52) toluidine blue o34,

AL 3 o] 4% 257455 slobabT 2 alkaline phosphatase HE-3-
AFEL 4. 0|4 % 3573515 1ob5159] alcian blue 44,

AREL B, o] A1 % 4F 73 s}sl kot k52| alcian blue 34,

AFEL 6. oA % 457 slsl stetalFo] H-E o4,

AL 7. o]AZE 457 9k sl al5-¢] alkaline phosphatase ul-%-,
AREL 8. o4 F 457 5bsl slotsF2o] PAS dbg

—623—








