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o] Al & o] Hsp70 KO MF < x7] X|o}ukyol A
FGF-83 BMP-4¢] Wdol v|X|& 3

2%g : Aote] 21T i) A sAPEA el Aokghol N W o] ﬂ oF F709¢ G oI o
o 24 % FGF-8& 27] Hopgslol s 5™ BMP-4: X|obys] S8 Aok F7Hol A Al
Aoke] YeppAE =AY Y, YA F 1S 24 9 7w 4 %H-;Ag% Welstel, 412
s 2dle) shie Agwm ok 94l F 3] =W 49 BE e 9%
w, o] % Hsp70¢] $34) 4L sk Aoz Jeid sk oo 2 AFINE §AA 9
2 HPTOKO A& AP 522 AHgste] Aok 271 W46l T2 9T& Sashe FGF
Faepe WelzAsE o A7sinA sele

UYEE Dl w2 HPTOKO 44 Hlel, o ndel 2257 G2 HPTOKO 44 Hlele 4
Ealsleh 4G 2L Qi ABL 4TC el 5et dIAE T, Aol ofd sk ] ds
o 941 113,15, 17206 A %) ehels AER F plelE AAsG il clhEl g ARkl B4
27 AApel weh siebae] ol & 2AEES A%ste] FGF8 Y BMP-4 R 243894 & Alaaln
Saugoz Haste et 2 ATE Qs

4 A7le] mhE Hoke] WS AGEo] txzuet Adslo] sgieh Hotel FGF8S vlx2e] A4 W4
o) Al wek Hopgslol A Walo] aAAN AP A4H 02 WS BMP-AE o x2o]4
£ Aotz ¥ Aobda FNYAEANN FSe] kAR AL FAAAEE W wol

E
Jo
i'ﬂ

)
>

r

it
od o

M

Vel Azl YAl F 1L Hob S SAsha, opylol ) FGF-82) & AAA71H, HobeA
9 FRGAEA N BMP-4 S Ashete] Aoke] AAA B F vehbs 43309 EaeS delehe
Aoz Az

gobEy| et : Y, #obxr) w4, FGF-4, FGF-8, 1l e 24 35}l 4)

M = T AFA] 7] (cap stege) 2 EA17] (bell stage) & A==
29} X o}Aly] (dental epithelium)2] FE (folding)s}

Aol iy R AFe AL FaAew b G5 AlEFA ] dofut X|elnE (tooth crown)©]
Fala 417%A (neural crest) 71919) Fzhdoe @ ®okel FEoh(Kettunen 5 1998). AF oA 4]
Qlste] o (tooth bud) & #Ask= Zlelw, o]2 7l ¥ 12~135%e) sFsin] 7F7H4=]7} ol
HopLAy w2 #A7) (bud stage)ek et o] F o] w5E FAEE Asted Uk JEle] Xok

(dental lamina)g 3A3l= A)7]¢]t} (Lumsden

AR R} D (Brekd st &) & ) - A =AY St wAl
FAA AL AR (kA o) e &) 5 - Az Estu) 1988). wAFA|7]= Bje) 14~ 15596 se-eha, =
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A7) elF 16988 AF 7l s mApA|
71l AxA71AAA (primary enamel knot)e] &3
sle] X|ofe] HEpUES 3 oY 7R AsAd
E4& W33 (Vaahtokari 5 1996). FA17] <t
o2 A7 - A o] 2otz =] (dental cusp)e] Eell
Al &33}e (Jernvall 5 1994), Abold (dentin)2- 3
Asl= Abopal maj| £ (odontoblast) 2} AF7]A (ena-
mel)& AZsl= A}7)A 24 Z (ameloblast) 7} 23}
gt} (Thedeff £+ Hurmerinta 1981).

2oh= A, &0 A7 5 dR HalA
o] W% 4173 o] 711 (placode)ell A A== A
¥ A eo}7] 3k (dental placode)ell A =AY &}e (Pip-
sag} Thesleff 2003), T+ Abg] 37|93} npsh
A2 Hoke] AR Hebslsh F7rde] HEAE
o 23 f=¥3 2P (Thedeff 5 1995). A4v]-
Fh] Aaaee AZFA, AzAEA oA e
M| 2.9 utelA B2} (extracel lular matrix molecules), 41
AR} (signaling molecules) W A AFQIA} (tran-
scription factorg)e} Z+e ofm] Hx}o] WL x4
gho} (Kettunen 5 1998). o2&t AAFE2- 2| ob2
AN EE ANARAR FaAA Az 243
#)o}=-312) (cervical loop)e] Y& Festl, 37
A& ) ob4 (dentdl pulp)2. 344171} (Thes-
leff 5 2001).

o2t o8] 7}x] Az AEEA F fibroblast gro-

wth factor (FGF)= Zul <3, A7 9] 2 ujul <
719 Nz AR B3ks A8k AAlabelH

(Wilkie 5 1995), %] o}A}a] el A= FGF-4, -8, -9, -20
o] W=, T2+ FGF-3, -7, -10¢] 3 s}
= 7Hle=w A8z git} (Kettunenz}t Thedeff 1998,
Kettunen 5 2000). FGF-82 Aapul 3] Al (gastrula-
tion), 3%, Aete] 9 FRN7AAL) A B5He
2l=} (Vogel 5 1996, Tucker 5 1999, Sun 5 1999)
o ek ohet Aob wAe) A NS 2T
(Tucker 5- 1999), X|JopitA o] AJ2t=w <Juf ] 7]
o] Aoz el A WH}] Alztste] vl 135%
ol Aopute] Wz melolAnt Tad »

Iof| AT R A= FAEA] ok31, BAFA|

FA7] sl A wEsA ge ez

|
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2] g)e] (Kettunenz} Thesleff 1998), FGF-82 X]o}
o) z7)dAe] Fefshs Ae & 4 gieh

Bone morphogenetic protein (BMP)-4= 7] 3x] 2]
FA, A EA, AT o] 13}, LA A A 20
P o 9 Ao AT} 2 gekst 7]y
&t opel Aopdtalel gle]
& 3= Aoz odeA e (Feng 5
2002). BMP-4%= Xo}e] 274 E<t X|o}Abwlo]
o7} o] F 27] Aol AopEzhedel
17 (Chenz} Maas, 1998), EAFA] 7]l = A}
23} Aol FRhell A, FA7)olE A EA
oA el g} (Tabata 5, 2002). &, F7+3e] A
oty sHE Yehiw BMP-49] 3 o] %5 (expre-
ssion shift)e] <e]i1}sr (Ohazama 5, 2005), BMP-4
o 2)g A1 ARe) MEAEALZ Qlshe] Hobw
=2] (dental cusp)] HejE =43} (Jernvall 2
Thesleff, 2000).

g, 1ol AAFA AL (normal core body
temperature) e} Holx= 1.5°C o)A} A|20] A3}
Ag Slulsiel, Ahwe] mde AYFEe] oI
712 AR 71

e

—
_

=
—

A AAFHT Q. o
53] 94l 125 ojujel
AT} e ALSatol ols) F3F, ubE R
T2 (microphthalmos), ¥ &4 > &=
g o] vhehtwl, olglo= A

g A7)elA A7 2HdFA
(Martinez-Frias 5, 2001). =3t Al=.2]
Z<l eotell M M ZzAFES frdsh (Kim
irkes 2003), el 2% Hs70 KO A7 2|
F 72.6%0 A AAA 73S dod)a, HEE
, =325 (anophthalmia), 21744 2] ApdAf, o
Ay o] Ao o] o 71} (Kim 2005). Ohs}
Kim(2005)-2 Abwe] wqd-e upebule] A Q4
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shtel fibronectine] al& 2| AAIA JAAAHS
< Jozlty s4¢.om, Yoo 5 (2005) wHe|
=5 AF "ol dFsmpiAo] AAPS HF
5}l o] FGF-89] walo] oA|=o] doit Hole}
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B 78k v} gl
o]z} o] Atme] md-E ofy] Ar|e] AA
3 AR QL g 2=y ade =&
P Bl Hole] 27PEAe] Adt AT =
AR o|n], 53] Hep70 KO AF ol A A7 Bagl
Y00 5 (2007)¢] ofefejm] 2]o}e] Z7|kA)s}
A8 5 ALstaE A ok ueid 2
HepA A F X opduol A F= iE
GF-87 7kl 3= BMP-47F 1
259 ojuj gt A Yehl=A] dFs)
312} gkl Hp70 KO A # & Agde s Asla o
A 8ol A=AL slated gE] 13, 15, 176 X|o}
Z7UA A o] Heds}= FGF-83F BMP-4 113l
o] Wisls WAzAsgAYESs B3t HEE

Nrk‘l oX,
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C57BL/674] A3
(Hsp70 Knock-out; Hsp70 K )°] o= A8-3)y
o} Hp70 KO A5 (—/-)& W= A& M dstae)
Dr. Dlxi—,—H 7=k}, \:ﬂz_:,__i_\‘_:_ IxAS

A% 49 HpT0 KO EHo}—E— e
13,15, 179 ®lo}= 7 79} 5012

2. BHEEAHY

od=
3

2~
34

AFE el 1:39] vj&=2 FAAT]L, o
& Au7) (vaginal plug)7t 2Hel=™ Al Al
04 = AslHet Al A8 =AE 50mL Fa-
con tubesl] Y31, 43°Ce] $ozol @ = 2719 &
Z (probe)o] A5l HAE A2AZ o] g3le]
A F e 2AQ A Ak, o she
gz "Wt 434 3 ZAL ALHEE 7S
At 20 255 43°CE A FAI3FEA
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BAS] Ago] 43Col =Fe 583 o A%
oodze A% A, AR 93A4L AR 5
A eze A7) fatel 271% AAT F A

o] Aoz 3)Ed w7x] 37°Ce RefHel
Tt
3. EjotNE o =X EZHF

Al A13Y, 159 B 1790 AFL7Hos »

AE HAAZ F ATE AATT Hank £ ol4]

Bhobg Azstolct. glote] wielg BAskel 4%
paraformaldehyde, 0.1% glutaraldehyde @ 0.1 M
phosphate =g o 2 A z3t AN 24|17} =
dubel zEeA gy e 7
A

F A &
= sletgel| Ewjstxa FA 6ume]
ajele,

(e}
AR

awﬂa_i GA57) S5kl AL 22l

GEE

015% stebel Hge AR F 0.3% HO &
ek g-fel A Wiz)4] peroxidases A3t vk
o e whyew weleAsl e Adslc
FGF-82 3% horse serume.2, BMP-4= 3% rabbit

serume. 2 Zhzt 37°Col| 4] 5087k wljef3t & PBS=
M2 sl o) dapskA = 2+ monoclonal anti-FGF-8
antibody (R & D system, USA)<} polyclonal anti-
BMP-4 antibody (Santa Cruz, USA)S AHg-3lie). 7+
Zro] A x}sHA| S 3% horse serums} 3% rabbit serum
o] Z3t=l PBSe 1:303} 1:4002 3]X3led 4°C
A W WkeA A B PBSZ AHE F o
=)} (biotinylated Ab, Vector)ol] 3087t Al-2of A
uk-2-x]7] 12, avidin biotin peroxidase complex (Vects-
tain ABC kits, Vector Co.)2 1A)7F Z<¢F ukg-A|7]
% kS ¢]st 712 0.05% 3,3-diaminobenzidine
tetrahydrochloride (DAB)el] 100uL2] 3% H,O0,2 A
7}aled 58 9 HHAA)7] 2 methyl greene. = bz
Al Fatn| oz BB

oloh e FEAY A AP YIS B
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1. FGF-8 HeZT sjatei A7

gl 13d dz= oliEm Aol AA]7]olH,
ok W Re] Nzl x| A=z £33 A
opgt AR M=ol FAuHSS JEMIE (Fig.
1A). B3 13 Al o] X|ol= 77447} v 38
obgt A=A 2ol vlsle] WA o] x| dF o]
A%1eH(Fig. 1B). 3 159 iz olaigm) Xoh=
BN 7] w09, AP ARA ZE FHe )
Satoll A oFAubeE YERglen, Xotgd R
o] 3 ol ze} XogAo] Fzbd Al EZolA
oFAul-e-e n o) (Fig. 1C). €3] 159 AlgZ X|o}
E Azl vjs) B xA=o] #A)7) L)
FelE Jep 2 A3, AR} AolFare] S o] FA
2 3299 Xopaty] AR A7} FAuHS-S
o, Xebas Rt o FHe F
= ubEskAl ook (Fig. 1D). ei® 174 o

®

2

/q]

—
s

SR

[e)

[N

ohefeim Aok 27] FA7]olm, A7 EA
apeeel ) obg MM ViRl Ab)
Az W] AR oldrA R $3}T
QA ZAA P Bk (Fig. 16). ) 179
AT oklEm Aol At AIARAES) i
who] opgube-g vehledw, Hobgaeld) 9129
AR RA NN PG 0] om, HotbAle]
7 A W& ehi A gheiet (Fig. 1),
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2. BMP-4 HeiZsjstoua

e 13d H= olEm Aok AA|7]olH,
2op g S T B3 uiEtel| A FAuRSS Byl
32, AopdF| of 2 apke] FhIM e & WS
e okoket (Fig. 2A). €3 139 Al Ao
2 obgt ghA o] 31, 77T o} d&ste] | o}a)T]

-
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oA PREE molt Tige] A7) WaAH i)
(Fig. 2B). ©1% 159 diz olefelm AojolA) u}
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BolA] ookt (Fig.
D). 179wz Aofell Al BMP-4%: X}
] ] Aopdulel AT Mz wiRte] ofdut
nolow (Fig. 2E), APl 432 Ao}
7b FNHSE B3, Kot ] FHIA
& B30+ (Fig. 2F).
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Yaz)el A} Fe duke) sk o4 3 o

A%} 2L adel =ZFH AT H ] fE
4 slom (Miller 5 1978), &AL 53l

TR
o

718E 4o & e 71¥REAdArd ol
R s A o B R I Bt P i o ) e
o] dstzAlE F3led EIF U (Martinez-Frias 5
2001). Ak=. w1del] oJsk efelo] &4} 7)Aol s
HEs] ezl A GAINE eiuke] SAde] el
o] & 4 Qlvl= ®avb qlek(Morishima 5 1975,
Arora§- 1979). =3k 713 fE3 #HE Vo=
AA == AL Al A Z A} (programmed cell death)
o} fARsE 7)8RgAel 93k A A} (teratogen-
induced cell death)o]=}. 7]3]-1HE-4-2 cytochrome
co] H}Z, procaspase-99] #4135} 9 effector caspase
9] A& #=31= mitochondrial apoptotic pathway
£ E3lo] AlZzAbtS oo 7io (Mirkes 2002). Little
%5 (2003)> wioFZF<l ejolel dFAES sisid
effector caspaseql caspase-63} -7¢] #Al3}l=|o] Al
AT Zel A M zAPEAE deldtiar sk
agel oJgt M EAHEAR: Al EEGo] sl
37t GAEA dolubs 2AA E3] FEEH,
I d&:AHel o7t A7 718 5417 A ol
o} Kim (2005)2 376 x=2% Hgp70 KO QY =
ofell A AMAA 713& FHkehe vlEo] 72.6%¢°]%]
3, HEES, FUSS Az AEA 58 2
= 5 L |

st oz sty B ud up Qo Abme

= oy



— 1do| x| x|ojetMof| o|x|=

= FFAAA olglelx g2 A= AHA7
3S QJozith Ohel Kim(2005)2 Abme] wyde
TGF-p2¢} FGF-8¢] x]2-4q] ub&lz} njgtale] 7
AeAa = shtql fibronecting] x| Aalg §d3)
of JHAZHZS doFlda sgen, Yoo &

(2005)2 el =% A elfelellA ﬁ%ﬁ‘“ﬂ“‘
Aol A|Age HAslT o] FGF-82] o] oA
Heof defd Aol B33k u} gl °1’“Wr 7ol
gl F wde ulqd 7)) A1eat ohzEl F
Wi 4719 Xé’:} WA = ke vH A
4 et

_TL°§_°] Zofe] Ao m A= 3
Yoo 5 (2007)e] TQel =2 A
2] ole A4} FGF-89] R &A el w3z
& A7 defut Febe] Ao A=l
ot B wgk = A esta A9 glek Tung 5
(2006)¢] 7PL do7):= turpentines 21 F el Fo
g A3} o) AP Ao e Fk skl
o1} o] AE]l efjotel] Hg M31vh obn] A
AolA HZZE Zolet. o] ifa} o] mAL ¥ A
71l A A7 A AS FEsAE Z o}
o] 27] DAFA e w2 = 3] dsf nus A
I= obH it

ATl AopAe A7EA 7]%19] Eia!
Al zet F7a) Abolo] d4Aal A
24 o3 ezl
o] glon, E3] s “—;P-’Tz?"‘:l( nallng center) o
& 3l= A" A A A= Shh, FGF, BMP<}
whnt - 3rate] F A3t 1071A] 9] o2 4
FAGEA o] W1 (Jernvalzt Thesleff 2000),

i

=

i

X

FGF-4¢] w

R =]
T’:

AAEE =

Z7+del A e EE BMP7F AP AZAA S A3
o} (Jernvall S 1998). o|2]8t A} X|optAlan =

o

—

o] 7hA AzAdEde) wde AFE <43
AFA 2 WA e A 7193 A
ot Z7ld o g MAM Eolr} X|olRg 3
o o] 34 E<t Aok 7o = Aol o
A1) AR T, o3 Aol AT S
A7} Aobgrg BB o A7 Ao
2] 7] | e} (Thesleff 5+ 2001). Ab] A 2S FGFE

=
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o] AN EZE FAAA A otEarE]
s A, F2Hd ez RE FGF-3& w3t 3
04 2 o}-§-F2 wHEC) (Kettunen 5 1998, 2000). o]
T o] Xopibge] wAA|7o]w, XA | A A S
FGF =847} glermz FA81x] Hslar A Zzx1d
Atel] sl Al AE S et A" A A o] 9l
BB 2 (folding)e] A wHPFe Xo}=
7)ol E313k} (Jernvall =zt Thesleff 2000). A7) &
b Hetz=glo| A 23 o|xAL A A A o] Sé*é
o, N ZAEALE E3] 2430 (Coin 5 1998).
o|xpAL7] % Aotzx=g|o] 9% FF
o[, o]Z> F 5ol (species-specific)& =t
oMM AAH L FGF-45 Hu|sle] A E£F2
S fr=sha, BAlel p2l Hze B Abdsinz
Zulo} 168 X opH ] (dental crown)2] e~} =t
S0z} (Jernvall 5 2000).

FGF:= AuA =, A= 2 2179 71
Aze] FA3 R3ts gdshe, AF el 2371 <]
o8] o] gl &=l x ¢l (Powers 5 2000, Itohe}
Ornitz 2008), #] oAy el A= X|o}A}z] o] AJAFs} 3=
F AL FAFE= F83) 9xlolt}. o] = FGF-8

2|ote] z7AY Aol zgsle] Xolr} A
2= AASH= dAtelth F, Ko7} A A
9] ol = FGF-8¢& 1Hals)y, Pax9g =3
3to] ofz] AARQIALY] WL Fwdte] X|opayol
AA 7] o] Fo| = A& Z3EA de} (Mandlersd
Neubiiser 2001). Kettunens} Thesleff (1998)= FGF-
8 MRNAL: H]2] 10Uel|= 77T o)A, 116 =
A ol7| Aol A A =] 31, o] F A} Fhassle] =]
135d0f = Aopte] wZERRoME F2 W)
o Basldeh 2 Aol FGF-82 wix-9]
735 ®lE 13l AA|7]9] et HR-o| AU
Zo A FAuRSE R, AT Xopae)
WAy o] Hlzel wlel] A=l it w3t =l

159 =xpA7]el M Xoldmlo s FAuHS

Bo|z| ARE Xol&Ae] FrAM EAME F
AAuks-& v 3 olsder 2y AFEE el 15
ol M ofRl= AA7]] X|o} &71& Hel gl
gom, A} XopE e H3}a 9] A EolA

wu)ste] 4
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A A ER $EE AzeM P
v gieh A el Holmaele] 9123
ﬂ‘ElEﬂH pgugol B J.Tﬂaﬂi
& ot} oY@ Az AYTel o
Tl Aol el A9 A3 E He
Aoleka A 7heet,
transforming growth factor-p (TGF-p)<]
g el B3}, M EAEAL 9l M Zoutekal A
Aol F23 J&E It 53] XM
BMP-2, -4, -7¢] %8 ¥lc} (Aberg 1997). b 9l A3
7 AolellA WAHE o8] 71A] BMP §A42 F
BMP-47} 71 spi9isiAl dTEa glem, X|o}
kA of A q&ge e ez AAFHT
glo} (Thesleff 2} Mikkola, 2002). %] o}A}z] 2] BMP:=
F7+999] BMP 28l zAdss, 57010 BMP-4
£ Lefle] wale AFsk zdste] AA7]HE =x)
A7) E<t A AR §Ael Foals FGF-48
W& s)A sk} (Kratochwil 5 2002). A3 X|ol2] A
A A T ol A BMP-4% B8 1196): X]o}abs)
=3 o] QIAIRE o] & AA|7|7} HH F2hell
W g} (Zhang 5+, 2000). 2279k 417 &
BMP-4= A|ot&al F7kAM Z, X oA 29}
Jobd wA Lo A ut ARG deid glont
eng 5 (2002)2> A1 A A AR RA ZA M =
Ak sgiet. £ Q7oA BMP-4:= €E 13
AEE Akl WA dstert A
A= Aokwel Aopduleln] Pule-g nel
Ao}
2453 Q9det e 15Qe) A= o2z
oAz $3hd FAA LN
Bylort AYTANE SAUSE et
A3, B 1790z Aok o) oy
o) Ak PPsE nAT YT A
o2l W M 2 SAHES YRl
7k ohjel Aopulol e pule Mol
7 B olelgt Azke Ao} 2
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Legendsfor Figures

Fig. 1. Immunolocalization of FGF-8 in the developing molar tooth. At ED 13, positive cells are found in the dental epithelium of the
control tooth bud (A), and in the dental laminain heat shocked (HS) group (B). At ED 15, basal lamina and some cells in the
dental papilla mesenchyme are shown positive reaction in cap-staged developing tooth in control group (C), whereas devel oping
tooth of HS group shows early cap-stage, and positive cells are located in the both cervical loop tips (D). At ED 17, positive
reactions are revealed on the basal lamina and mesenchymal cellsin early bell staged tooth of control group (E), however, basa
lamina and some cells in both cervical loop tips show immuno-positive in HS group (F). Scale bar=100 um.

Fig. 2.

Immunolocalization of BMP-4 in the developing molar tooth. At ED 13, positive reactions are detected along the basal laminain

bud-staged developing tooth in control group (A). Positive dental epithelia cells are shown in HS group (B). At ED 15, some
mesenchymal cells beneath the ameloblast are revealed positive reaction in control group (C). However, in HS group, dental
epithelium, basal lamina and mesenchymal cells show negative reaction at ED 15 (D). At ED 17, most of mesenchymal cellsin
dental pulp shows positive reaction in control group (E), whereas, negative reaction is found in mesenchymal tissue in HS group

(F).
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Abstract
The Effects of Hyperthermia on FGF-8 and BM P-4 Expression
during Early Odontogenesisin Hsp70 Knock-out Mice Fetuses

Dong-Choon Ahn, Jong-Ryong Kim?, Won-Kyu Kim?

Department of Veterinary Medicine, School of Veterinary Medicine, Kangwon National University
1Department of Anatomy and Cell Biology, College of Medicine, Hanyang University

During early tooth development, multiple signaling molecules are expressed in the dental lamina and induce the den-
tal mesenchyme. One signal, FGF-8, is expressed in the early dental epithelium, another one, BMP-4, has been shown
to induce morphologic changes in dental mesenchyme. Meanwhile, hyperthermic exposure during pregnancy, as one of
teratogens, is known to disturbe normal development and induce severa congenital anomalies. This study is aimed to
investigate the effects of maternal hyperthermia on the expressions of FGF-8 and BMP-4 in early odontogenesis.

The pregnant Hsp70 knock-out at gestational day 8 were immersed in 43°C water bath until their body core tempera-
ture reached at 43°C. Thereafter, pregnant mice were given more 5 minutes hyperthermic exposure. Heat-untreated
Hsp70 KO mice fetuses were used as the control group. Fetuses were collected at embryonic day (ED) 13, 15 and 17.
Developing tooth in the mandible was processed for immunohistochemical study. Tissue sections were immunostained
for FGF-8 and BM P-4 and observed with light microscope. The obtained results were as follows:

Tooth development in the heat shocked (HS) group is delayed rather than the control group in the given develop-
mental period. FGF-8 immunolocalization in control group at ED 13 was gradually decreased compared to the HS
group which showed continuously positive immunoreaction. BMP-4 immunolocalization was detected in dental
mesenchyme, however, there was no positive immunoreaction found in HS group.

These results suggest that maternal hyperthermia should induce the early odontogenesis, delay the expression of
FGF-8 in dental epithelium, and disturbe the expression of BMP-4 in dental mesenchyme. Consequently, hyperthermic
exposure during pregnancy affects epithelial-mesenchymal interactions.

K ey words: Hyperthermic exposure, Early odontogenesis, FGF-8, BM P-4, Immunohi stochemistry
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