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Abstract
EXPRESSION OF OSTEONECTIN IN DEVELOPING TOOTH GERM AND ODONTOGENIC TUMORS

Goog-Beum Jeen, Soo-Nam Kim, Eun-Cheol Kim*
Dept. of OMFS, Dept. of oral pathology*, College of Dentistry, Wonkwang University

The osteonectin is a sort of glycoprotein which is secreted in human tissues. The osteonectin is generally detected in number of nor-
mal or neoplastic human tissues in vivo, but hasn't been studied the role of osteonectin in developing human teeth and odontogenic
tumors.

We evaluated degree of the expression of osteonectin immunohistochemically in 20 cases of developing tooth germ which growth
from fetus 5 to 38 weeks, and total 51 odontogenic tumors whitch has taken from routine biopsy, such as 10 ameloblastomas, 5 cases
of adenomatoid odontogenic tumors and odontomas and odontogenic fibromas, 4 cases of cementomas and calcifying epithelial odon-
togenic cyst and odontogenic keratocyst and dentigerous cysts and periapical cysts, and 3 cases of ameloblastic fibromas and myxo-
mas.

The results were as follows:

1. The osteonectin on the bud stage of tooth germ was strongly expressed in the epithelial dental lamina and in the outer dental
epithelium on the early bell stage, and also strongly expressed in the inner dental epithelium on the late bell stage of tooth germs.

2. In ameloblastoma, the osteonectin was strongly expressed in the epithelial tumor component and especially in the acanthomatous
types.

3. In both of calcifying epithelial odontogenic tumor and adenomatoid odontogenic tumors, the osteonectin was moderately expressed
on the duct like spindle cells and epithelial tumor cells around calcification areas.

4. In odontogenic tumors originated from epithelial-mesenchymal tissues, the osteonectin was moderately expressed on the epithelial
tumor components and in odontogenic cysts, it was expressed in ghost cells and calcification areas only.

These were summaried the osteonectin may be strongly related to the developing tooth germ and odontogenic tumors and could be
regulated hard tissue of human tooth in morphogenesis and involved with calcification mechanism in development odontogenic
tumors.

.M & Bieta FAMdS Bol 7ol uhet A T A -7t
A TE AN IR ERIW

A Aul o} X4 e AR gz v A A FFe 7193 2 719 shers Sl Al 24 (cytok-

T2 e B9 shtolth eratin)ol] th 3t A7+ ol K= of glont 12 Id Fel 7t thk

Aot A dTAErr HEd 2] HEoHER 23 sto] dad AAE A7) ofFHTh AoF WA F Uehte o

St FAlol A7 719 A Tt 39 7] Al ot e At Fob 249 S w3t 2AAH S A FE] M e

S AA AJobd B T EZ B, A TFS AFst=rl glo] Aol A|u o5 tigk HRE oFF nF
A = A AFEol M frefsied 2ohed A o] EAEA ol FTH.

uet g LA BATh A o] A9l e ez ¥ Aote] WA A4 FF G Foll - FEAE]

Jojuir oju] TGF-82 (Transforming growth factor beta)?7} #ho]
3He}o. T3k tenascin, laminin, & 7 3 W QA3 2 Al 712
T Xol WA A FF P TG TS s XA 4

570749, A2} EE ) A4 2185 3442
10y 5k 3| 4o 2} 7} 2P 9] 73k )

Goog-Beum Jeen

Dept. of OMFS, College of Dentistry, Wonkwang University,
344-2, Shinyong-Dong, Iksan-City, Chunbuk, 570-749, Korea
Tel: 82-653-850-1921 ~3 FAX: 82-653-850-6632

Sk #4713 AEDS) A5 2ol Ans] Bl ok
2 A4 2ol BA

WA ZES VY £33 A4 S0 Aue WY

i

311



[y&+TZotorEi 9 3515/ | - Vol. 25, No. 4, 1999

SISt SAke FEBHE 5L TR o T ok B
o) 7)%50] 913 el A8 B0E YAeA Qe Aol
ko] x|k Mok 2|4 % k(adenomatoid odontogenic tumor),
23] 3} AHul A x4 Z9¥(calcifying epithelial odontogenic tumor,
Pindborg tumor), 413]3} A9 A 24 ¢ (calcifying epithelial
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23w o] REH W T UMY G} Dol BHAThT BT
7F AR o ZH o) A osteonecting] 7] %5 B 8314 &

Osteonecting A Z=2o)u} 7148 72 o] =& 2ol A8
o Y= AT T 0 2H B P2 Yol A et Ao R

O]

Ll

O

B E o] glom® 19951 olT ol s ilOﬂ o5t A
e 22 vk A uto] vl osteonectino] o] A& F I 9
o draeh I AFME LA o= Mo ALY
Aol e Ago] o3 vepdTie, ot el A o] 3 gkt
A 7193k 2ok A ol A vitamin D32 %] 2] 3] S w osteonectine)
W o] Z7Hehthal 8H AL Ewing' s S§Eoll A & wr H kAl 89l
om gutqo g W F4 A EA LHE rhsAde] vk

i ks, 19973 Ledda S22 osteonectin® & o] 917k Sai=
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Table 1. Classification of odontogenic tumors(Classified by
WHO)®

Ectodermal odontogenic tumors

Ameloblastoma
Calcifying epithelial odontogenic tumor
Adenomatoid odontogneic tumors
Ecto-mesenchymal odontogeneic tumors
Ameloblastic fibroma
Ameloblastic fibrosarcoma
Odontoma
Ameloblastic odontoma(Odontoameloblastoma)
Ameloblastic dentinosarcoma
Complex odontoma
Compound odontoma
Mesodermal odontogenic tumors
Myxoma and/or myxofibroma
Odontogenic fibroma
Cementoma
Periapical cemental(fibrous)dysplasia
Benign(true)cementoblastoma
Cementifying fibroma
Familial multiple(gigantiform)cementoma

9] 5Fed AEC(Aminoethyl Carbazole, Zymed Co, USA)E ©]£3}%
t}. 18] streptavidine alkaline phosphatase® 10587+ 2] 2]} 12
dhA A1 7] 3 Mayer' s hematoxylin® 2 thz M &1 g9} &
wWaA Az FHo AZAA glycerine gelatine© 2 mounting s}
@73?—': }ME]'-

Q8 Awe) BAS Slste] SeolS RS AU S H23
of 94 Pyl TRt H2 BRG] F9E ASNE
Eo PYOE veht

Ao T P BT A GAHS H2Y 5 ¢l
£ A8 340, A GU4S BIT 5 9k 3E 30
(), 79 G0l BBHAE A EE), FER ALY
W QA BolA N AT BT FEEA AT FEE
(), T 748 AN G BolwA oy AZ7 B

NE S AR BS] 4ri5 5HAZ TA3
93 AT W ol Aol B FH AAsIA Hug
2 AYssic

Y R[HH 2 X|A Z2A0fIA OsteonectinHe10] 5+ o1 F
I o7 A
1. 2 X[ HHO M osteonectin2| &ted(Table 2)

17471 (bud stage)ell = stetz o] 7= A7 A2t 5
2] 5}e] x| Fh(dental lamina) 2 A2 Fh(vestibular lamina)S- 3 A 3}
o, F& X ol A osteonectino] WA E om A oA A3t
Hoh g2 3ds HAN, 730 AR 7 Al 2ol A
= 73‘3]?{} ”dﬂ h-g-o] 2w 1 hFig. 1).

%7 B247) (early cap stage)oll = A+ <1 2
fﬂﬂﬂ%%ﬂﬂ%%zﬂﬂe ﬁ%#]]@%ﬂﬂﬂ%

29} 4

o}

7] 2447 (late cap stage)oll = WA A AT o A 5T o) uhe
S BRI AT Al A= HEE, AN EZY S

A= et A4 FAA = 2ol At

27] 227 (early bell stage)ol| = XA Ao o] Wk 7} =25}
o] ¥ 27)(enamel organ)E A&ty 1 ofgfoll 1AM EE0] Y
A= ol AfFE o] F1 osteonectin ©]X]/3 /¢ o} A el A
TR wEdoH WA E ArEa AT
A= 54 o] ATHFig. 2A, 2B).

7] £247](late bell stage)oll = X449 7F £ RO 2 = o
P& S8 A FTHE 2AS FHAE FEE BolH o
o osteonectin 2 HZ7] 9] A3 AR A wEo] Hr Y

A48 A 27] F371E T dE o] o7k 7= 1A (Fig. 3A)
AR EZ oY FHFAAE WAAGT 9 FAME T
BHE QO A AT A7 H Aol A e HHS AL
A3 (Fig. 3B), A Al ALl A = 749 o frAkgh 2o 3

1 31 Th(Fig. 3C).

%7] A 2}7) (early apposition stage)el] = AYo}7] A 3t ¥ 2 7] 4 9]
PA o] AlFE o A AFS 9 FE 7L o] FolA & AVE
osteonectin X479} xdo A WA gk, Huw o}
A E R ZAFohl Zo A B2 BdE B AvHFig. 4).

w7] 2 27](late apposition stage)oll = HZol X9 A4
(maturated)o] #2537 AFobd W WA o] Ao doju= Al
71 & osteonectin®] Wd AL 7} 7ZAEQ o™ Aad Hetola
FEo A= o] 7] 5k thFig. 5).
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I A XA Z2H0| M osteonectin 2434 (Table 3)

1) ¥ gholA| 3. Z o) A] osteonectin®] &

of 3 (follicular) W ot 52 T4 4o
3 23T E(islands) 2 o] Fo] A 310 A
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Table 2. Expression Patterns of osteonectin at Different Stage of Tooth Germ Maturation

Bud Ear?}aggp

Late Cap Early Bell Late Bell Early Apposition  Late Apposition
Structualcomponent
Oral epithelium + + + + + + +
Dental lamina + + + + + + +
Ectomesenchymal cells +
Dental papilla - + + - - - -
Inner dental epithelium + + + + ++
External dental epithelium + + + ++ +
Stellate reticulum + + + ++
Stratum intermedium + + + ++
Dental follicle + + ++ - -
Cervical loop - - - - - - -
Ameloblast + +
Odontoblast +++ +
Remnants of dental lamina + +/+ +/+
Enamel,Dentin, Cementum + +
(- negative, +; trace, +; mild, ++; moderate, +++; severe)
Table 3. Expression Patterns of Osteonectin in Ectodermal o] W Alm Al Zok AR FE GANHS HYT A
Odontogenic Turmor 709 AR2Y 28 Yol M= AR walo] gglont elze
Structural components Expression degree WA Wol SANZ7F ZAR AT AANZIERT G B
Ameloblastoma & 22 o] kg o] H2 9 thFig. 6A).
Follicular or plexiform ameloblastoma : A A8 (plexiform) W ol L2 kA H] 7} XA 9 SAHSH
Palisading columnar cells ++ AAFO 7 ZAEA T AFu e Yo AN EE o] WA o3
Central stellate cells + o mAYES JAegT HAS A3 AHS Hol=t osteo-
Basement membrane zone + nectine] W& & ol ¥ 8 3 SA}atA T
Interface with fibrous stroma + 24 £% 3 (acanthomatous) ™ ZHolH) E2S o ¥ FoHI} 7
Acantomatous type ameloblastoma : AT °l—r°1 A7 T WAL 93407} SEE Rgo R
Palisading columnar cells + Hj =)o} 91 O™ osteonectin® o] £3 o]} A AE k= whr) 2
Central stellate cells : squamous cell +++ A3 Jq T ZorE HE A Zo) A MARAZH T Be uHe B
Basement membrane zone + T (Fig. 6B), T2 ol ] Weol T 7Fed M 7HE B ug
Granular cell type ameloblastoma : <o EM
Palisading columnar cells + 33 A) 2 8 (granular) B Zobr] £2-& kA - o] F9ko] 3}
Central stellate cells : granular cell + Yo7 2ut g7 AEy} A7 A4 HPolm AL HaH 3
Basement membrane zone + YN ZEER TAHYT o E Wl B 928 A EE50] S
Unicystic type ameloblastoma ; 2 (palisade) . ¥ 0. 2 ] ¥ .01 osteonectin®] W 7 Al
Luminal epithelium + L7} Q)= AL T o] QA X 9} A A EALo] o] W x}o] §lo]
Stellate reticulum like cells + Vel W gola 22 714 An)d e S Byl on A ZA
Adenomatoid odontogenic tumor ol A 2] 1l ¢l tHFig. 6C).
Palisading columnar cells(duct area) + ShRA (unicystic) B ol 2 YE YO E 248 Hol
Neoplastic spindle cells(whoring area) + A dE §oZHE YPE0 7 M ROk A o] ZAAS
Cells neighboring calcified area ++ B0 M osteonecting] W& & A Lq Z A Bol ol 21 9] & o
Calcifications + o] A& Aty AAMM| EHa} SAA Zol A Al 9]

(—; negative +; trace , +; mild, ++; moderate, +++; severe)
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Table 4. Expression Patterns of Osteonectin in Ectomesenchymal
Odontogenic Tumors

Structural component Expression degree

Ameloblastic fibroma
Dental papilla like or ectomesenchymal cells -
Enamel organ like epithelial cells +++

Odontoma
Enamel matrix
Dentin
Pulp

H H o+

(= negative, +trace , +; mild, ++; moderate, +++; severe)

2) A%k XA £ <% (adenomatoid odontogenic tumor)ei A
osteonectin+-&

Aok A4 FFe ol A9 g3 TR WFY EE
b e Aol FAH T AFA B duael MES
o] BT AV 2o MBS Bolw Aol AR
W g el d £k AAA TR FAALE o] FoA 9

osteonectin®] WS & 2hA X (Fig. TA)9}F Z A3 A X (Fig. 7B)
Sl 2 Atel7h e A3st B4} A3 F9 T
T A (Fig. C)= T5= TS Both

3, AMI|ZHRAA X|A] Z2F0||A{ osteonectin 454 (Table 4)

1) W ok 4 453 (ameloblastic fibroma)

A fol ok AR ZA T AR AT A E EE A
[§) }}\_L OS'[eoneCtln-C EHTT‘: 5(]

A TN Are B S Holed Hls) AAZHNE EE

%1 THFig. 8A, 8B).

2) *] o}<(odontoma)

Table 5. Expression Patterns of Osteonectin in Mesodermal
Odontogenic Tumors

Structural component Expression degree

Myxoma
Dental papilla resembling mesenchymal cells -
Odontogenic fibroma
Odontogenic epithelial rests ++
Fibroblasts -
Osteoblasts +
Calcifications +/+
Cementifying fibroma
Fibroblasts -
Cementoblasts +
Cementum +/+

SHAH X|H 2} X|A] Z2H0fA] Osteonectingtiof Zat o7

W71 A9 FHle S S Adobdo] A H 1o
}ol7) A o = osteonectine] 7] 2] ¥Ha €] ekgko 1} W) Ao
AL BHd S B THFig. 9).

rle o

4. 7+AM XM Z=2F0J|A osteonectintdd(Table 5)

1) 2173 A << (myxoma)
AfE o AR WA A
osteonectin®] &2 ¢l %] th(Fig. 10).

o A= o] FojA] glow

2) A /d-==(odontogenic fibroma)

Aa Aot zE3 A A0 & £ A4S o7 9
2 M3 %] #2E = osteonectin® 7+ W A Al 250
e 2oy 273749 AT Tk BEE Bt
(Fig. 11)

3) WlopA & A A §-=(cementifying fibroma)

AFAEe S4B 4 EE $93 “ﬂ# e
FAko] ek X2 E2iHte] 91 91 osteonecting 4] f-oFAl
o sgolu 2 2 A Hd S E?iq(Flg- 12).

5. XA E0f|M osteonectin 2454 (Table 6)

, XA 73} Y30 A = osteonectin®)]
%/‘4 o] LHFig. 14A), 3]
st AN F5E9 YA

Table 6. Expression Patterns of Osteonectin in Odontogenic
Cysts

Structural component

Periapical cyst

Lining epithelium -

Inflammatory cells -

Fibrous connective tissue wall -
Dentigerous cyst

Lining epithelium —

Inflammatory cells -

Fibrous connective tissue wall -
Odontogenic keratocyst

Lining epithelium -

Fibrous connective tissue wall -

Expression degree

Calcifying odontogenic cyst
Lining epithelium -
Ghost cells ++
Fibrous connective tissue wall -
Calcifications ++

(- negative, +; trace, +; mild, ++; moderate, +++; severe)

(—; negative, +; trace, +; mild, ++, moderate, +++; severe)
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et &5 HEo E7E 2 Az dd F77F A 9
N BT AJobdat HEFd e A3 FEE YErInaL oA
E3 B oA 942 1 ol osteonectin ] #obA
X oA 2 Jor 22 3 w1} whEbA] ostoenectini & 2 A
obd @A doll= AEn] ot Aol LAEAY, b

=2 1
K
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=
G mole SRR EAN F2 TEH AT & 1 e
9] Aol dojubs Al7ldlE M gobd 2o 2 obA 2] 2
o] AA #HAHER TAGAE LF Zo|7} lgol HEHSA
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Ao M= ZAFoPA| 9] ASo] o] Fon Tofof ALY
O E7} Mo X2 Balatst] B Ao A AFH o} Al
Zo A H3}e 2ol ZZ osteonectin 1 A gho] F2E )
I FARSE A ol Al 2o A Z/dol X2 TGFB el x 3

o] A7) wAA| ol = B3 En} 9o}, osteonectine] Fhth

A 288 Q&S 3 Aoty 4 & 4 ok =3 N AF

olu} X4 7+ Aol A @d o] M3 ¢yl AL osteonectino] 7+
A E3fol = #olstA Reve S0
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Fig. 1-5
Fig. 6-7
Fig. 8-9
Fig. 10 - 12
Fig. 13 - 14

; Microphotography of tooth germ.

; Microphotography of ectodermal odontogenic tumors.

; Microphotography of ectomesenchymal odontogenic tumors.
; Microphotography of mesodermal odontogenic tumors.

; Microphotography of odontogenic cysts

Fig. 1. The bud stage of tooth germ.
Osteonectin was expressed in dental lamina mildly and it was in ectomesenchymal cells rarely(x 100).
Fig. 2. The early bell stage of tooth germ.
2A ; Osteonectin was concentrated in connective tissue surrounding tooth germ(x 40).

2B ; Strong to moderate expression was shown in the dental follicle and outer dental epithelium, but the dental papilla was not

expressed (x 100).
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Fig. 3.

Fig. 4.

Fig. 5.

Fig. 6.

Fig. 7.

Fig. 8.

Fig. 9.

Fig. 10.

Fig. 11.

Fig. 12.

Fig. 13.

Fig. 14.
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The late bell stage of tooth germ.

3A ; Major parts of the dental organ, such as stellate reticulum, stellate intermedium, and presecretory ameloblasts was expressed moder-

ately for osteonectin( x 100).

3B ; Cervical loop region was not expressed( x 40).

3C ; Oral epithelium and remnants of dental lamina were expressed mildly ( x 40).

The early apposition stage of tooth germ.

Pronounced staining reaction for osteoenctin was noted in odontoblasts and dentin matrix.

Expression of secretory ameloblasts were revealed less than that of odontoblasts(x 200).

The late apposition stage of tooth germ.

Mature ameloblasts were expressed rarely for osteonectin(x 40).

Ameloblastoma.

6A ; In the follicular ameloblastoma, epithelial strands were expressed moderatly( x 100), and peripheral tumor cells resembling
ameloblast cells of epithelial rests were expressed intensively but the stellate reticulum resembling central tumor cells were
expressed rarely. There also appeared mild reaction in stromal connective tissue near the tumor epithelium.

6B : In the acanthomatous type ameloblastoma, central tumor cells were expressed intensively but the peripheral cells were expressed
mildly (x 200).

6C; In the granular cell type, osteonectin was expressed rarely in epithelial rests or granular cells( x 100).

6D, 6E ; Unicystic ameloblastoma disclosed focal osteonectin immunoreaction in luminal epithelium( x 40).

Overlying epithelial cells were loosely cohesive and resemble stellate reticulum, which reacted mildly for osteonectin(x 100).

Adenomatoid odontogenic tumor.

7A ; Tumor cells recapsulated presecretory ameloblasts and stellate reticulum of the cap/early bell stage of odontogenesis.

Duct structure and spindled epithelial cells were expressed mildly for osteonectin(x 200).

7B, 7C ; Most of tumor epithelium was expressed mildly in the epithelial strands and calcifications( x 200).

Ameloblastic fibroma.

It revealed dental papilla, enamel organ and strands or islands of odontogenic epithelium resembling dental lamina. Most of odontogenic

epithelial rests were expressed severely for osteonectin, while the stromal connective tissue or ectomesenchymal cells were not

expressed(8A; x 40, 8B; x 200).

Odontoma.

It consisted of dentin and enamel matrx, and osteonectin was expressed in enamel matrix mildly(x 40).

Odontogenic myxoma.

In dental papilla resembling spindle mesenchymal cells, osteonectin was not expressed( x 100).

Odontogenic fibroma.

It was containing multiple islands of odontogenic epithelium.

Most of odontogenic epithelial rests, osteonectin was expressed moderately while the stromal fibroblasts ,osteonectin was not

expressed( x 40).

Cementifying fibroma.

Only cementoblasts were expressed mildly for osteonectin(x 100).

Odontogenic keratocyst.

The lining epithelium and connective tissue wall were not expressed(x 40).

Calcifying odontogenic cysts.

Ghost cells and calcification were expressed mildly for osteonectin(x 100).
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