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Fesk= Zle=z 42 Qld. Hyaluronic
acid (Ferguson 1988), glysosaminoglycans (Sifgh
1994), type-lll collagen, fibronectin@ hyaluronate
(Morris-Wimanz} Brinkley 1992), transforming
growth factor (TGF) (Fitzpatricks- 1990), fibronectin
2 type-1 collagen (Amasakis- 1991} tenascin-C,
fibronectin, laminin2 type-IV collagen (Singh%
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g Al MEe AlZe] o]Fe] o]FRA =
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Az, FMGAZ D A 7 g ze] 2
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1996, Suns 1999, Tuckers 1999). & Fol|A] U=}
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2 oEe] ZAaFAR JAARHSF] Ade AT
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she BAZ 4FH o, AtlA = 7188
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Fig. 1.External appearance of the developing palate of the expreimental (A, C, E) and the control (B, D, F) groups. A, B : Control and
experimental fetuses at gestational day 13.5 (E13.5) show cleft palate (CP) (asterisk). C : Cleft palate in the experimantal fetus
E14.5. D: Fused palatine processes in the midline of the control group at E14.5. E : Shallow cleft palate is shown in the

experimental group at E15.5. F : Completely fused palatine processes in the control group at E15.5.

B). H-E 4444 %9 QALE7: sig @
sjed wl2gs] EEHe] 1odeh(Fig. 2A, B). o
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Asel gedont Nz §HsHA gkl kst =
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Fig. 2. Histological findings of the developing palate of the experimental (A, C, E) and the control (B, D, F) groups. A, B : Palatine
processes (P) toward the tongtue (T) are developed from the maxillary prominence at E13.5. C : Both palatine processes are

separated from each other at E14.5. D : Both palatine processes are fused along the midline at E14.5. E : Cleft paldte at E15.5
Most of the midline fused palatine epithelium is disappeared at E15.5.
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Fig. 3. TGF-B2 immunohistochemistry findings. A, C and E are the experimental palate at E13.5, E14.5 and E15.5, respectively.
Developing palate at E13.5 (B), E14.5 (D) and E15.5 (F) are arranged in the right column. ABZ2TiGMot revealed positive
reaction. B : Slightly positive reaction is shown through the mesenchyma. Arrow indicates positively reacted superficial
epithelial cells. C : TGFB2 immunoreactivity is slightly increased than at E13.5 Arrow shows positively reacted epithelial cells.
D : Immunoreaction in the mesenchyme is makedly increased, and revealed through the basal lamine in the fused midline seam
(arrow). E : TGFP2 immunoreactivity under the medial edge epithelium (MEE) and some epithelial cells show strong positive
reaction. F : TGFP2 is revealed strongly around the mesenchymal condensation. Arrow indicates immunoreactivity of vascular
endothelial cell is decreased than at E14.5. A few epithelial cells show positive reaction.
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Fig. 4.FGF-8 immunohistochemistry findings. A, C and E are the experimental palate at E13.5, E14.5 and E15.5, respectively.
Developing palate at E13.5 (B), E14.5 (D) and E15.5 (F) are arranged in the right colum#8 F@Runoreactivity in the
palatine mesenchyme is peaked at E14.5 (C). At E15.5 most of mesenchymal cells and epithelial cells reveal strongly positive
reactivity. B : FGF8 is expressed weakly throughout the mesenchyme. D : Positive reactivity is increased and strongly revealed
in the basal lamine of the midline fused seam at E14.5 (arrow)-8@®Bsitive epithelial cells are mainly located in the oral
epithelium (D, F).
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Fig. 5.Fibronectin immunohistochemistry findings. A : Fibronectin begins to reveal in the basal lamina of the MEE. Fibronectin
immunoreactivity in the basal lamina is gradually increased with time (C, E). Fibronectin is evenly expressed in the mesenchyme
(B, D, F).
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2. TGF-P2 HoAHMAA AHAET] AT M oA oFAuIeS Vel ot
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o] =7 A|7|¥ 2 ¢)3 (Edwardss 1995), 8]l =
SEELEVEEE LR EE TS B RER
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71%-& zt31 gl (Christianss- 2003). Zimmermag}h
Cohill (1991)2 A 3M| 27} A543} > e
o &= AT 19, Feders (1996)
Hsp70 gene com} 47} =713t D. melanogastes-
o SEH 2 A3k vke] 7] e] SpAETha 8t
9o, HeadsS (1994)2 Hsp70-§-AALS A xo
transfections}d QZFZ el oS A3tk s
Theodorakis% (1999)2 o ZZAY A A = (thermotol
erant cell= 9%74 o]& Hsp70L3o] ¥ =7}
gt} ar 39l om, Gabriels (2002)2 H-ok3q] A
o 44°Ce] 1d& 7FabH Hsp70 mRNA| 7} 150
o4 FrHTta seinh o4 olEl SAEY nm
Fgs Azl 9370] shsiAE 1 ey

=

=

Aoz Hsp70xhul A o] 3HA], BujgS o 4= gl
PR Z> %goaw Uehls A247]8

Shitolw] 4lAJel 10007 1
Ve2AFE Bl A%
170002 =olAlY (Gorlin 5
PTG S ¥ Sgem
1988)71=
= u4 271

o

(
g
N
=
N

o 5

=k (Murray 2002
/] 7‘<]_~?..7]— 7158} =L

JJr AJ & (outgrowth)2. 334
AAskaL o] & 3 9= b3t
Mz A 3kl "ok A= 73%
= vaginal plug] 25 28 09z 3t €=
149e) # 9= Asstm A= §e7] A4 'M
(Ferguson 1988)- AgeM = ejz] A 14.5d4]
F3qAol ABFGor], e A 155000
A4 ARF o] AW Uik AL 2ol
BALE) TR T BE g
Jolml, YHAEY] AV ERS] FHAA F
Az g3 ol WAL Az
5 24, AEADA 8 53 5o HHE B

ojupr, oo} AFE Ak}, A AAFEA, Al

A%
T4
Sl
L=

1 o ko e rlr
o o



— I ESH
FupgulelAle] FAe A 9 Mzmwe ZAgEa
I 2L o8] ARl Welrt 9l A YL

o} (Wilkie 2} Morris-Kay 2001).

Abseol] 3sle] Ferguson (1988
oWl hyaluronic acid} QHA=7)
| FAEIL ol F 3= WA
Haele] MAsne QARSI A

71 Z7+edell #x3}= hyaluronan, heparan sulfate

2 chondroitin-4-sulphateg 333t Z3} hyalu-
ronare] Aol wlge] ¥ YHAETIF A
% o] FdlE= ZF4sl, o glycosaminoglyca
Wt gleme JAAE7]9] A<l hyaluronan
o] o3 J¥S Iy M sttt Zenks} Stiler
(1990)= °H thymidineg o]-g-ale] F7hixlze] =
N A7 An YAgRYFe) U= Ae
Z|4> (labelling indexy} &#A*3] ZlAsle=
=719 WA= S EL] A4 H
t}3 3}edc). Zschabitzs (1994) 13 APy 2} 4
% sty 27t Az Ax, Azl uhek
Azte] AzArgs A3 Fest dgE &
ZEE LT

A

g YAAE7 Y Aol Fdsle glyco-
saminoglycare]o] 184578 Aol Fo8 o
B¢ sl ofe] dAfEol ek o] 5 TGF-2 %

N

=2

5l 252 4] (Roberts
2z 2rg, M EZAA, Al

oA EHEE TGF-B2
9} Sporn 1990)A}s] - 2713

Enpgaterde] 34 5l 24 A4 (tissue remo-

1= =]
'E'I'TTI

delingpl] Fedaled =22} wi A &, A,
A F vaAAA Y] Ao Fast 988 sl
Aoz od=ix glu} (SanfordS 1997, Bartrams
2001).M] &%2] TGF-pB isoforms= QAAE7] A
A Z F7HdelA =% welEe, Kaartinens
(1995p1 ©J3ld TGRS AASIA E3hd A

[

201-

$7170) $3Fe] QolrhA] shob YUALRZFl 4
HEn siele. 58] Aol TGF-p29)
Aol 3l Fitzpatrick5 (1990) Ab=st 917+
E719 AR shike] FhiolA HEE 3

125

lHEYA —

g o] Fo® AL ARG I 1By
Jaskoll 5 (1996)2 AAbH el UXA AL Ao
A3 Fel wel TGF-B2 mRNAS] W& o] 8173 7}
A3}9d A1), corticosteroidl] &3] YA Zo0)
g ASd= TGF-B2 mMRNA®L & o] x|

18 3% A x4 (delayed expressioB)=
Fsodeh Nugents-(1988)- 434 7+
wjeFsld A retinoic acide Fo33ld TGF-

%2 7% TGF-p2de] A
b3 A5HE AL onlsiue
7] FRQAEE) A7 Ao
4= 9l =3 Nugents-(2002)
TGF-B2 heterozygous micg wwjA]7|H <
35S d
28 TGF-B29] Al &2 #4754l Wde] A
2953 1A WA} S-S Rusld =
Dunker} Kreiglstein (20028 TGF-B2 KO A5 €j
sl s} e AF g3te] o] P A
S F3318] 3, Dunkers (2002)2- TGF-B2 KO A
FollA A Frie|e] &ivheatelox] TUNEL
kA E} §A3] ZHAadt vl TGF-B2:= Al z2] A
A A TA ] AFQl M ZADALE A8
At & Alder Al e dHAE7]7}

X

=
Z] &}

o

Ealshs djobe] Bl gl 77%= ol

(ool o Al

5

-

‘.4

N o o oy b

\

o>

off " olo

A3 F74s A, 53] WA= 238}
A ATH ZAM = 7HeE ue-E B Bzl
FZAHE g3 A 145804 =
A e FAEE By
o] 2ol Al=te
FedsSe] FEEE
BHGARE A glst
uhg- =7t ZFassied ek

145717} olv]

2 e =
off

O 0 4z rff [o ofN
of M & Ho
)

(

-

o

o

R
T OE o
ol Ml =L



Pohe FA QA AP g Ao
P,

FGF-8& wjAle) z7]ae] 28 43¢ o
o 43U ARe) ofel 2N W) B4

WA, A2, Bk @ 2374
Aol iAo, FGF8o] ¢glom Arxjul 3 Al =9t
M ze] o]Fe] HA gormz wiaprt AEL 4 ¢l
o} (Vogel 5 1996, Suns- 1999, Tuckers 1999). &
2o WA F FGF-8L 9| g7]9 mel= 9
W%, 14715k okl =471 4ke] (Ohuchi 5 1994)
o} WA F % -°] (pharyngeal arcts) <]ulj 32t
el 3ol A v "o} (Abu-Issas- 2002). Trumpps-
(1999p1 9JslH FGF-8& AA| QlFFololr F3t
o AEE FAE BAAdFFol ey

=3ttty st9oh Richmans (1997)2 dZ§7)
(facial prominencesy | E-3l= v oA FGF8
o] WHFo] JdFF7|2HE] FAEo] PG
slodc}. gFH Schneiders (2001} FGF-8¢] wlal
H7 ¢tom HZAHL kst olvt=mE7)
(frontonasal process)y M| EZ2] o] ZFAd a1 3}
ol om, McDonald 5 (2004)2 A€ (chicken
embryop] 9521 FYsH AU 92
7AYol A7) 75 FGF-8e sgreds« gha
A&Ho 7 H“‘dlﬂﬂ}i Buslgeh 2 AlgelA
FGF-82 Fxigutael A% daoly 437
2 Avbel] AA Azl Wls) AR e
sdet. YRFE7) A A A2
9 A 135960 el wa) o
b 4RAEI Ase dE A L
LEh Bpsteln A A 155000
ML WeEr} A3 ghasheont uhet
A S} AT EA AL 73
o o293 A= FGF-8e] a7z
4/\]—7@0] {g],%]:z;g r,H/\] 74]_/_'::z o
Macdonalds-(2004)°] A& A v}l =51
Azt

Fibronectin>- o} e]iu} proteoglycansg-> wf
Bael AEE FHE 7)5E 23 glor], i
FAE AL Fel Aelste] FuldH L o)F
2 fibronectin 2H& we} doju}3r fibronectine]

Q AT

=]

gil

rE

P

tlo od
Uy
=

AN

im*

2

> &
om rlr

T =

fF do ¥ off @t f o &

]_

ol

g (T
oy oTo
mlo
Aot

126

AAR Al A AL olFo] ol FoiAA]
ot dex 3le} o]o] w8 Linaske}l Lash (1988)
Ao %x7] 3A = fibronectirel] w3 A S
Foisim AAATAZE olBo] gloiAHA F )
9] 7}=21A+3 (lateral endocardial tubes) 34 =41
32 ¥ 313}l o}. =3 GeorgesLabouesses-(1996)
< fibronectine] A% A 2] gjel= Fulsiel &+
37b delubA] 7] wj el eiFd Al 8.5Y e Apat
92 kit wpebA fibronecting Sl A =2 &
= A7)e] Aol 4]l Q4o Fibronectin®-
WAl Z=e] ) A el A FAE. o]o] w8 Silver 5
(1981)2 A H 2] JAA=E7] F713<lA] fibronectin
& uetne] EAsE TR AEE 2o
73eHA vy gk Amasakis- (1991)2 A
o) o} JAAE7] F7HolA fibronecting} )13
olwAo] A Z7|ofl= F7H3 Hdlel] AX B2
Awg vehet 23t Ad=ws s 5
ol Apjd ik shsieh 2= Singh 5 (1998)
2 W x2]318td M A7 A) fibronectin® WA 7] 7k

it rlr

o

< 53l #53 L2 %U}J_ sloich 2 Alg
o| 4] fibronectin& /\E‘d—z— 2ol A =75

B F2helA =S
145Ul B} 7}slA u
15500041 wpebe
WA Asppe] 2ol A
Aot dzlMEe F7
27 Bxsa gisler
/\]‘.:_ Ho 7H‘;].71] "l 3].93\:]_

AYZAAE B A
J3) Asel s A

O-

ol
H
Z7t

O
—

= AFE o= B Al 14.59¢)
ARZE717F AFlA Mz el sz

2 opre) QAAEN A 495 4
ek e Al 15.5Ue0AM=
_Zr_%_o] 55]/\31301 oloq ou;] zzhﬂ-;@_i
AAE o] e)HAFe] A A3 (remodelling)E] =

2

o)
H



AANALYZ0] FAH] gjglon, xXFgH oz Edwards MJ : Congenital defects in the rat following induced

oF=9] AAAEY|7} A= Hal=oe] F7ta} u|7}ol hyperthermia during gestation. Teratology 1 : 4735,

Nz wEsha igich meb wAl dzAe gn 9% | |

AES F79e] AAFHel uhAT S uba sho] Edwards MJ, Shiota K, Smith MSR, Walsh DA : Hyper-
_ o oulelo thermia and birth defects. Reprod Toxicol 9 : 4425,

PAARAHZS e & 5 dsdoh

1995.
Feder ME, Cartano NV, Milos L, Krebs RA, Lindquist SL :
Effect of engineering Hsp70 copy number on Hsp70 ex-
2 Fd pression and tolerance of ecologically relevant heat shock
in larvae and pupae of Drosophila melanogaster. J Exp
Abu-lIssa R, Smyth G, Smoak I, Yamamura K, Meyers EN :  Biol 100 : 1837 1844, 1996.
Fgf8 is required for pharyngeal arch and cardiovascular Ferguson MWJ : Palatal development. Development 103
development in the mouse. Development 129 : 4613 (Supple) : 4160, 1988.

4625, 2002. Fitzpatrick DR, Denhez F, Kondaiah P, Akhurst RJ :
Amasaki H, Matsmoto S, Takanosu M, Daigo M : Distri- differential expression of TGF beta isoforms in murine

bution of extracellular matrix and carbonic anhydrase 1ll  palatogenesis. Development 109 : 5895, 1990.

during bovine palatine ridge development. J Vet Med Sci Gabriel JE, da Mota AF, Boleli IC, et al : Effect of moderate

53:103%1036, 1991. and severe heat stress on avian embryonic hsp70 gene

Bartram U, Molin DGM, Wisse LJ, Mohamad A, Sanford LP, expression. Growth Dev Aging 66 : 233, 2002.
Doetschman T, Speer CP, Poelmann RE, Gittenberger ACGeorgesLabouesse EN, George EL, Rayburn H, Hynes RO :
de Groot AC : Doubleoutlet right ventricle and overriding Mesodermal development in mouse embryos mutant for
tricuspid valve reflect disturbaces of looping, myocardiali-  fibronectin. Dev Dyn 207 : 145156, 1996.
zation, endocardial cushion differentiation, and apoptosis Gorlin RJ, Cohen MM Jr, Hennekam RCM : Syndromes of
in TGF-B2 knockout mice. Circulation 5 : 2743752, the head and neck. 4th ed. Oxford University Press. New
2001. York, New York, USA, pp. 850853, 2001.

Breen JG, Claggett TW, Kimmel GL, Kimmel CA : Heat Heads RJ, Latchman DS, Yellon DM : Stable high level
shock during rat embryo development in vitro results in  expression of a transfected human hsp70 gene protects a
decreased mitosis and abundant cell death. Reprod Toxic heart-derived muscle cell line against thermal stress. J
13:31-39, 1999. Mol Cell Cardiol 26 : 695699, 1994.

Christians ES, Zhou Q, Renard J, Benjamin 1J : Heat shockHendrickx AG, Stone GW, Hendrickson RV, Matayoshi K :
proteins in mammalian development. Semin Cell Dev Biol ~ Teratogenic effects of hyperthermia in the bonnet monkey

14 : 283-290, 2003. (Macaca radiata). Teratology 19 : +182, 1979.

De Maio A : The heat shock response. New Horiz 3 =198 Jaskoll T, Choy HA, Melnick M : Developmental expression
207, 1995. and CORT-regulation of TGFbeta and EGF receptor
Dunker N, Krieglstein K : T2 -/- Tgf3 -/- double mRNA during mouse palatal morphogenesis: correlation
knockout mice display severe midline fusion defects and between CORTinduced cleft palate and TGlbeta 2

early embryonic lethality. Anat Embryol 206 : 783. mRNA expression. Teratology 54 : 344, 1996.

2002. Jones MC : Etiology of facial clefts: prospective evaluation of
Dunker N, Schmitt K, Krieglstein K : TGbeta is required 428 patients. Cleft Palate J 25 -B®, 1988.

for programmed cell death in interdigital webs of the de- Kaartinen V, Voncken J, Shuler CF, Warburton D, Bu D,

veloping mouse limb. Mech Dev 113 : 11120, 2002. Heisterkamp N, Groffen J : Abnormal lung development
Edwards MJ : Congenital defects in guireays following and cleft palate in mice lacking TGB3 indicates defects

induced hyperthermia during gestation. Arch Pathol 84 : of epitheliak-mesenchymal interaction. Nat Genet 11 :

42-48, 1967. 415-421, 1995.

127



— ¥ e —

Linask KK, Lash JW : A role for fibronectin in the migration Richman JM, Herbert M, Matovinovic E, Walin J : Effect of
of avian precardiac cells. |. Dose dependent effects of fibroblast growth factors on outgrowth of facial mesen-
fibronectin antibody. Dev Biol 129 : 31323, 1988. chyme. Dev Biol 189 : 135147, 1997.

McDonald ME, Abbott UK, Richman JM : Upper beak Roberts AB, Sporn MB : The transforming growth fae@s.
truncation in chicken embryos with the cleft primary palate  In: Sporn MB, Roberts AB (eds) Handbook of experi-
mutation is due to an epithelial defect in the frontonasal mental pharmacology. Peptide growth factors and their

mass. Dev Dyn 230 : 33349, 2004. receptors, vol 95/1. Springer, Berlin Heidelberg New York,
Martinez-Frias ML, Mazario MLG, Caldas CF, Gallego pp. 419-472, 1990 cited from Dunker N, Kriegstein K :

MPC, Bermejo E, Rodrigue®inilla E : High maternal Anat Embryol 206 : 7383, 2002.

fever during gestation and severe congenital limb dis- Sanford LP, Ormsby |, GittenbergeRe Groot A, Sariola H,

ruptions. Am J Med Genet 98 : 20203, 2001. Friedman R, Boivin GP, Cardell EL, Doetschman T :
Miller P, Smith DW, Shepard TH : Maternal hyperthermia as TGFf2 knockout mice have multiple developmental

a possible cause of anencephaly. Lancet 1-529, 1978. defects that are nemverlapping with other TGk knoc-

Mirkes PE : 2001 Warkany lecture: to die or not to die, the kout phenotypes. Development 124 : 268670, 1997.
role of apoptosis in normal and abnormal development. Sasaki J, Yamaguchi A, Nabeshima Y, Shigemitsu S, Mesaki
Teratology 65 : 228239, 2002. N, Kubo T : Exercise at high temperature causes maternal
Mirkes PE, Little SA : Cytochrome c release from mitoc-  hyperthermia and fetal anomalies in rats. Teratology 51 :
hondria of early postimplantation murine embryos exposed 233-236, 1995.
to 4-hydrozycyclophosphamide, heat shock, and stau- Schneider RA, Hu D, Rubenstein JL, maden M, Helms JA :

rosporine. Toxicol Appl Pharmacol 162 : 1206, 2000. local retinoid signalling coordinates forebrain and facial

Morris-Wiman J, Brinkley L : an extracellular matrix in- morphogenesis by maintaining FGF8 and SHH. Develop-
frastructure provides support for murine secondary palatal ment 128 : 27552767, 2001.
shelf remodelling. Anat Rec 234 : 57586, 1992. Silver MH, Foidaart JM, Pratt RM : Distribution of fibronec-

Murray J : Gene/enviornment causes of cleft lip and/or palate. tin and collagen during mouse limb and palate develop-
Clin Genet 61 : 248256, 2002. ment. Differentiation 18 : 141149, 1981.

Nugent P, Ma L, Greene RM : Differential expression and Singh GD, Moxham BJ, Langley MS, Waddington RJ,
biological activity of retinoic acidinduced TGFf iso- Embery G : Changes in the composition of glycosaminog-
forms in embryonic palate mesenchymal cells. J Cell lycans during normal palatogenesis in the rat. Arch Oral
Physiol 177 : 3646, 1998. Biol 39 : 401-407, 1994.

Nugent P, Pisano MM, Martin CW, Robert MG : Increased Singh GD, Johnston J, Ma W, Lozanoff S : Cleft palate for-
susceptibility to retinoidinduced teratogenesis in TGF mation in fetal Br mice with midfacial retrusion: tenascin,
32 knockout mice. Reprod Toxicol 16 : 74247, 2002. fibronectin, laminin, and type IV collagen immunolocali-

Ohuchi H, Yoshioka H, Tanaka A, Kawakami Y, Nohno T, zation. Cleft Palate Craniofac J 35 -6%, 1998.
Noji S : Involvement of androgetinduced growth factor ~ Sun X, Meyers EN, Lewandoski M, Martin GR : Targeted
(FGF-8) gene in mouse embryogenesis and morphogenesis. disruption of fgf8 causes failure of cell migration in the

Biochem Biophys Res Commun 204 : 8888, 1994. gastrulating mouse embryo. Genes Dev 13 : 18846,
Ornitz DM, Itoh N : Fibroblast growth factors. Genome Biol 1999.
2 :3005.33005.12, 2001. Theodorakis NG, Drujan D, De Maio A : Thermotolerant

Pleet H, Graham Jr. JM, Smith DW : Central nervous system cells show an attenuated expression of Hsp70 after heat
and facial defects associated with maternal hyperthermia at shock. J Biol Chem 274 : 120812086, 1999.
four to 14 weeks gestation. Pediatrics 67 : 788, 1981. Trumpp A, Depew MJ, Rubenstein JLR, Bishop JM, Martin
Powers CJ, McLesky SW, Wellstein A : Fibroblast growth ~ GR : Cre-mediated gene inactivation demonstrates that
facotrs, their receptors and signaling. Endocr Relat Cancer FGF8 is required for cell survival and patterning of the first
7 :165-197, 2000. branchial arch. Gene Dev 13 : 313348, 1999.

128



— SHEEAT AHEUM —

Tucker AS, Khamis A, Ferguson CA, Bach |, Rosenfeld, MG, Zenk W, Stiler KJ : Proliferative activity of mesenchyme and
Sharpe PT : Conserved regulation of mesenchymal gene epithelium in teratogenaffected palatogenesis. Acta
expression by FGF8 in face and limb development. Histochem 39 (Supple) : 24248, 1990.

Development 126 : 221228, 1999. Zimmerman JL, Cohill PR : Heat shock and thermotolerance
Vogel A, Rodriguez C, Izpisu@elmonte J : Involvement of in plant and animal embryogenesis. New Biol 3 :-63H0,

FGF-8 in the initiation, outgrowth and patterning of 1991.

vertebrate limb. Development 122 : 173750, 1996. Zschabitz AR, Biesalski HK, Krahn V, Gabius HJ, Weisler

Wilkie AO, Morris-Kay GM : Genetics of craniofacial H, Khaw A, Hmmes C, Stofft E : Distribution patterns in
development and malformations. Nat Rev Genet 2 =458  glycoconjugate expression during the development of the
468, 2001. rat palate. Histochem J 26 : 70820, 1994.

129



Korean J Phys Anthropol
18(2): 115~ 130, 2005

Abstract

Effects of Maternal Hyperthermia on the Palatal Mesenchyme
Development of Hsp70 Knock out Mice Fetuses

Jung-Keun Oh, Won-Kyu Kim?

Department of Plastic Surgery,
!Department of Anatomy and Cell Biology, College of Medicine, Hanyang University

To investigate the effects of maternal hyperthermia on the development of the palate, pregnant Hsp@tknock
mice at gestational day (GD) 8.5 were immersed itCABater bath until their body core temperature reached’éx 43
Thereafter, pregnant mice were given more 5 minutes hyperthermic exposuraurtiegted Hsp70 WT mice fetuses
were used as the control group. Fetuses were collected at embryonic day 13.5, 14.5 and 15.5 (E13.5, E14,5 and E15.5).
Heads followed by removal of the mandible and the tongue were obtained and photographed for palatal development.
Developing palates were processed for histological and immunohistochemical studies. Tissue sections were
immunostained for TGH32, FGF8 and fibronectin, and observed with light microscope. The obtained results were as
follows:

Cleft palate was formed in hedteated Hsp70 KO fetuses at E14.5 and E15.5. Immunohistochemical findings
indicated that TGFp2 expression of the experimental fetuses were more delayed than that of the control fetuses.
Mesenchyme under the medial edge epithelium (MEE) and cells of MEE showed continuously strong positi2 TGF
reactivity at E15.5. FGF8 was revealed in both of the mesenchyme and the epithelium at the same tim&8. FGF
immunoreactivity in the mesenchyme and the epithelium of the-treated fetuses showed strong reactivity at E15.5.

In the experimental fetuses fibronectin was revealed the mesenchyma and basal lamina at E15.5.

Taken together, it is suggested that maternal hyperthermia induces continuous expressiorpafar@f-GF8 in
the mesenchyme and delayed expression of fibronectin. These should affect the normal palatogenesis and result in cleft
palate.
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