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Ako] =|wljz3 (vental posterior thalamic nuclei),

%<1 217 Abe] ¥l M TGF-ae] &
Al 14 4 e
o whet xbolz} ldeh 2T Helle AAFe] EE (medial nuc|e|), %3 (median
(mtralammar nuclei)el] 43l= 23l (parafascicular thaamic nucleus) SollA] TGF-aH <
Aol 24 A

#do] glov] TGF-avh Abolue] 7154 il M

=
T

A|AFZ3 (metathalamus) 2 A]
< el o 5 ek TGF-ad kg Az 4
e 2
o2 Z7behe opde] FEAA dehdeh AF 2096t A% 049 B P fARIA ol e 2
A7RM 2 B T2
3 27 el AR 7kste] Wao] QbEeA FH%om AW

& S Azbel ¥ Ao A =3 & F A
'%"a‘f A2 271e E¥sldEd ol EGFR Hw-g

ol o] <k uh&-& viehleh whebr TGF-aw oyt
AMFE (epithalamus) 2 A) £
9] 7k Al
A em AF 150717 Aol AAlel A 3
o &3l AEM Xgoz ehr] AR
URIL Ate] oA TGF-a
SHH, ) 38-2] Alolx]
AN EE] 2] o
Ate] 3l&
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ol 7| &2t : Transforming growth factor-a, Afe]x],
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Transforming growth factor-a (TGF-a)x 2x}k
o] 5300 Dac =] Epiderma growth factor (EGF)<}
FaHow AR ofulwAloz FAHYE Felde)
o]=o|t}. TGF-a= EGFsg} vl371X] = epidermd
growth factor receptor (EGFR)¢]| o] X3AlS
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EEEREL

Hojshs Aoz d#A Qo (Marquardt 5 1983,
Massagué 1990). ]l 1} 2] EGFe] ez} 1 ¢
oFH7IA = O] iA)7} 9ler}, EGFL U ]
ARz EAEE invivosl A= o gl o
F& 29T Aolgtn F23k2 )} (Schaudies 5
1989, Kato 5 1995). =3t TGF-a (Massagué 1990),
heparin-binding EGF-like growth factor (HB-EGF)
(Higashiyama 5- 1991), amphiregulin (Shoyab 5
1989), betacellulin (Shing 5 1993) 53 22 EGF
sh fA1R Wil ge) WAPoRA olF F Y¥E
EGFe} mla7lx 2 9o AAre] Q3 otz 2+
28 Zleletn A2sA Hich eAoz TGF-
a Wkl F2he) makn) ARH L) Fpe)ar
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A Aol oJFARrzA 2ol B, AT
A7 F2A7AFAM mRNAZL A= o0
(Seroogy 5 1993).

TGF-a9} EGF: g4} Azl tyrosine kinase
T FAA Az 714e Qs zdc
(Reynols - 1983). Tyrosine kinase”} si_ygi}ﬂ o] 1}
ehis zhg-o Az fel 24t pHE WshAZ
B olz} g {1 AA} (transcription)E =
M F e Asiebd ws) sge whas)
FAA 2 AZE Folli= DNAEA 2L Mz Hde]
# 3z 5%6}711 gt A3 9l (Chen 5
1987). TGF-a+= fAMHEG )} e 7% oled=
M zolgel F7h duAyz A A we] Foet
Ze AesA gax2 slx3 9l (Ibbotson 5
1985, Tsuboi 5 1992, Guise = 1993).

Aalel A 719 o9 7HA] FekelA TGF-a
£ MRNAS} Sejsele]= 2% soshA] s e
TGF-aZ %7] Z°FALE- (proto—oncogene product)
2 AHoslyl o (Derynck 5 1987, Liug}l Tsao
1993), +AA Wol7b deft AF oA TGF-a2
bRl e 4134, 240 (mammary gland)e] o) 4
M, o)A 5F &o& frishe Aol et
(Jhappan 5 1990). =3t TGF-a7} ejAl7]e] wAy
Fel A dlokeds) AR WA 2ol 0
H, FFHeieleln ooz WEAGE o
2 ol3) EGFe] A7) Yeh= AA4ste] TGF-as
dm “fetal EGF' 2l Hd3l7|= 3lgl o} (Han 5
1987, Miettinen 1993), ¥ 3}5=4l, F4, A= Bl
ZEZA M Z (macrophage) 55 =33 A5 A4
2F7), 2397, n], vl A5 oje) 2Ae)A
= TGF-a7} WaduE Zlo] ¥33io (Samsoodar
%- 1986, Christensenz} Poulsen 1996). o] &} Zto] o

=

2~

T
Al

8 £79 225 TGF-a7} Lax Aew 1
oF TGF-as] 7% =& tlefsih e o 4 9
or, 0% BTES =2 TGF-azk A4 A
o942 G ool 2B PR, A
= palol F2 g @ Aeolekm Az ¥
stk

FFAA NN EGF= A7 otwA =z 4]
ZZ A7) 3 invitroo| A A1 A 2] A&
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I dE FHTIE Aoz A odEA glov
(Leutze} Schachner 1981, Casper 5 1991), ol A 2]
EGF mRNAE A3 oy 43 &
(Fallon 5 1984, Lazar¢} Blum 1992) x| oA 2] EGF
EERE R L DI I B
2l wb glet =3k okl ol el EGFRe]
olek 2250 (Werner 5 1988), 2Fg o] A} A
%3t FFA7AAE ZFlA EGFRe] FHsHA &
At ARE Wl Sel s £k (Gomez-
Pinilla 5- 1988, Werner 5 1988) x|o|x]2] EGF2]
BT J15 oA g S e 3
217 A Bl A EGF2] 7]%%S wre]edl AAE vt
71 2 (A Hell EGF7F AfE s &
o= A ]E}(Probstmeerﬁ} Schachner 1986).
olof whel FFA17AIFAA Tekt He)e] EGF2
Wefukg g °J°}LHJ_Z} e num glglon
(Schaudies 5 1989), EGF2} TGF-a mRNA 2 o))
I3 Wy o= TGF-a mRNA~”} EGF mRNA X
o 15~170v) A== A LEHEGE g W
= ¢lc} (Kaser 5 1992, Lazare} Blum 1992). o] AHe)
B3 EoAE EGFe} $AIG 724 E4g 7|
3 Q& H®l EGF Sete]l=5o] FFA17 A FellA
EGFFH A 2gEA2A 288 Helghs A
< oJmjEta A=t
=3 24 5] AAF2 HelA TGF-a mRNA
WA el A5 A9 BE 2FHA, A4,
kel A v A sFoz WAL
(Seroogy 5 1991, 1993), EGFR MRNA: o] & 2.9
o] dRoMTt W= Rys )Y (Kaser 5
1992, Seroogy 5 1994). AX|F = elA TGF-ar}
Heay o] 27)el vehdoias AR A Sl
¥ Alze] W3 EE TCF-a T 2 2 7
o] kAR Atk AA EHF o] el ¥
% TGF-o g w3lo] A5l dF= wha)o] 213
Z Ho &St ¥ AAE 2D A ReEH=E
H Foll wet B3 Ferrer 5 (1995)9] ®317t Sl
S Bo|t}. TGF-a7} % A1 73 A B0l A
EGFRell 717 wko] ZAgsl= Ao)n, TGF-a
7} EGFRE B3 Al7A =9} olwM 2] F4,
23k AZ 2 o)F 59| /%% vehichd 4AF
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=
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oA BB o] NsEel 24 Aol dollm

2 24 A3RE A4S QEEE 4 Iy Fol
e Mol TGF-a whe] WS ol 7w

Su)2¢ Zlolg A7t
wEhr] 2 dFel| M B EGF Slelo|= F 713t
Zzql 3]

2 A TGF-a ghil& o] 83 AT g =
o] Alolx] e} AE 90 o|AlEl A& 3FH 9] Afo)
w2 % WeAnow #2e ¥ free-floating W}
W o83 HAzA RS AXste] A5
H A7l 9 BE A 58 dde 2Akela A
ol¥ AAMES] AF Wde whE TGF-odAut

Sof wshg boluyal Adsrsc)
e 2w
1. dHsE

A= 200~ 250 gm W} £]2] Sprague-DawleyA| SF
7 3FE e AA dHleld AF 04, 3%, 59, 74,
109, 159, 209, 3029] o= # (PO, P3, P5, P7,
P10, P15, P20, P30)¢} A5 904 o4k ® A< 7

317 (P90, A% 250~300gm) 77t 5SmjE]He =
g6l AHg-ahee
2. 52 34 ¥ =3 %2

A<= 313+ pentobarbital sodium (60 mg/kg)2- =
ahele] FALSEa, o} Fe olEl=e PN
ke A AN FHFE =B AT F
heparin (250 unit/ml)& 33 Aejalde=z F7A
ZJ3}31 0.1M phosphate buffer (PB, pH 7.4)¢l] =31 4

% paraformaldehyde 894 o]1} Zamboni 123} o=
He AT L B AZdle] T U3 TA N
H7F 4CellA 12417k 348131 Free-floating
ez Wezsdde Agall s 74
S]] 30% sucroseel] ¥l
Ade] FAAAE o
A} < A zbsle] A

zé:‘
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zlo] dR= oukE g4l A
AR s}ebglel] Erjste] 5~8um
AL HE Axtete] doieid 9
£ #AA cresyl violet FA8-& X35}
FAAR/NE ol83te] 35um £ A
HE A= sle] vl 5Awiel A&
3}ol cresyl violet G A8 sle] Ebule}AEl ¢

AR} v @Ak o]5 I mHEA] AEl A}
olx IAFTZ Felsl m %) e Paxinoss}
Watson (1997)2] =] =R E, XA &= Paxinos 5
(1991)9] ] =w g Fy= slgch

=
o
w3
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2) Do 7= &I 5}5Etoi Al
AL olol| BAF ZAAHE | 5Aulc) 1A
#sle] 0.1M PBZ &AM 4 e 448 &=
BG4 (H,0,) 8 Helste] WA FAastassl
AL dAEder oA 0.1M PB= Al-d £
o 24 3ksk-3-2 AAET
"G 3 AR v SolH REEE o7
23k 3% 23 A (normal horse serum)2- Al-2-of] 4]
1A]7+ wke-A|Zo} 12} 3A]= monoclonal mouse
anti-TGF-a (1: 800, Calbiochem)Z 7+t Al8-314]
o, 4°Col|A] 24~48A|7F EoF AEA]F|HA] HIS
AlZth % 0.1M PB= 1084 33] 54 34E
AF e, 23} &A= biotinylated horse anti—-mouse
1gG (Vector, 1:200)2 Al-2ollA] 1A]7F ¥FSA]7] 3
0.1M PB= 1084 33] 443}l 18] 2 peroxi-
dase”} &A= avidin-biotin complex (ABC, Vector)
£ 1:1000= 3]M3le] A-o|A 1A 71 vk
A7l %, 01M PBZ 10%7F B}A] 33] AR o}
#] 3-3' diaminobenzidine tetrahydrochloride (DAB,
Sigma)E 0.1M PBoj| %o 7]d 8N oz ALE-319]
ol ukg A H202% 0.003%7} H=s A7kt
Qom, AgelA 5~10%3F AR F A7t
oA M Hez % 01M PB=
2~33 AH3 & ‘d‘é% Az o]
J]q}:al Aa}o]coﬂ A eo|A] 124)7F oA}
23 o5, 54 #}4< 71A poly-

mlo

o

)




mount (Polyscience) 2 2-3]3le] Fesin|Z o=

23

TGF-a ks AN EE 243 2] o]y
o) fpye] ABolA olr] EAjshgom, Age)
T)u] 23 (ventral posterior thalamic nucleus, VP)3}
AJAFZH (metathalamus) el 41 2] & o] A5 20U o))
vehde e g 3 Fedxrg %A Zdsd
53] TCGF-aHgukg A73AzE Ao AF
TFEE TFASHE el WA dFe] d¥o
7Vl wel wiE, Hez dAtEe WHEH:
ez wsda, g AEHEdAE AF 7

offell w2 B A TGF-a® k3o

]_

(laterodorsal thalamic nucleus, LD), A =3 (median
nuclei)& FAlsl= ¥A 723 (paraventricular thala-
mic nucleus, PV), n}2-3 (rhomboid thalamic nucleus,
Rh), 733l (reuniens thalamic nucleus, Re) S-ol] 4
FA WS vEhE AAM Z7 FAE R o
AR A 2 F 3B o el {EFA oF
Z A AbslRe] x| A A ¥ (paraventricular hypotha-
lamic nucleus, Pa), =] 523 (periventricular nu-
cleus, Pe), A7} 2$]3 (supraoptic nucleus, SO), A7+
w2}9] 3 (suprachiasmatic nucleus, SCh), A|Z}w2}5
T (retrochiasmatic area, RCh)ol| A = cJAlul-e- 4]
A E7F EAsIAS Sk 5 Dol = A
¥ A A oA S (parafascicular thalamic nucleus,
PR)< =3s] <FZ3 (media nuclei)ql 5Z&3
(mediodorsal thalamic nucleus, MD)el| = A4=2] <F
ANkE AlErb A=A ARl e 2EY
(arcuate nucleus, Arc)z} A 34-7] (median eminence,
ME)2 =33 w2z A5} 538) (ventromedial
hypothalamic nucleus, VMH) < 2.} AJA}s}R-5| -

o O
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(posterior hypothalamic area, PH)llA] ol kA
Hhgel hebgeh POSIAE AshRel A Hep
o] Al BT R F8E HAE o (Figs.
3g, 4).

AJAFE] gFzzelal (anteromedial nucleus, AM), o] 2
3l (paratenia thalamic nucleus, PT), 723 (reticular
thalamic nucleus, Rt) @ £33+ (zorna incerta,
ZI)oA A o] FANRE AlA 7 Z3Ekg o,
qFzZA13l (central medial thalamic nucleus, CM)=}
7}z 3 (centrolateral thalamic nucleus, CL)ol| 4]
FAuE-S-o] vrebwdet. & gkAlAdeElR-E] (anterior
hypothalamic nucleus, AH), AJA}sl3712- (lateral
hypothalamic area, LH) @ 5-ZA]A}s}2-3 (dorsal
hypothalamic nucleus, Do)3} §-7]3} (tuberal nucleus,
Tuell M= dub-g-S Felo] HAF 4 AU o
AlZ]o| = PO} w7t 2 ARG A4Sl
Al B F=2A TGF-oaH 9uh-g-2& B3k (Figs. 1,
3b, 5).

3. 4% 52 (Ps)

A AFe] mjZzelsl (anteroventral thalamic nucleus,
AV), 21723 (paracentral thalamic nucleus, PC) %
) 7}12Z3 (lateral posterior thalamic nucleus, LP)ol] A
FAurge] vhehdr] AAkSh L, QFEl % (ven-
tromedial thalamic nucleus, VM)=} 71223 (ven-
trolateral thalamic nucleus, VL))ol A= <FAul-g-o]

& Yelgoen AAMA-S-Z (stria medullaris thala-

& EP3) hmom Aol
W, e Gela
or} A 2h0) Py
Az gl AgSRlAE old A7lue A4
SIS Tel M) 717k F315 (Figs 36, 6).

5°l

4. W% 79 (P7)
AAFY] Azt AS-g<d (intralaminar nuclei)



— Alojx|o] MF gheto] wE TGF-aHFHS Mol Hat —

B Al A s 5EtEA 8-S (dorso-
media hypothalamic nucleus, DM)2] ofAdnl-g-o] &=
e vheba o] Al7lel: AlgsbRaele A4
o] FN-g-ol F=AA F7hstsict (Figs. 3d, 7).

vellch B3] AlAFERRe] kAR A o
Aukgo] FeA]A Frlele S BT A
Ayx-e] a3 (habenular nucleus, Hb)oll M & 44
S AlE7L et ot AAke] el el A
9] okA ul-2L o] A7 = YeR}A] ekeke) (Figs.
1, 8).

O

_‘
o o

6. A% 152 (P15)
P07} §Asisich AlAke] Agels)

.9.
u&sﬁ Felol ] PurE Mxﬂif o4

Table 1. Postnatal development of TGF-a immunoreactivity in the diencephalon of the rat

Area First appearance of TGF-a Area First appearance of TGF-a
immunoreactive cells immunoreactive cells
Thalamus LP P5
Anterior nuclei Reticular nucleus P3
AV P5 Zornaincerta P3
AD PO Metathalamic nuclei
AM P3 LG P20
Medial nuclei Hypothalamus
MD PO Anterior hypothalmic region
Median nuclei Pe PO
PV PO Pa PO
Rh PO SO PO
Re PO SCh PO
PT P3 RCh PO
Intralaminar nuclei AH P3
CM P3 Tuberal region
CL P3 Tu P3
PF PO Latera hypothalamic region
PC P5 VMH PO
Ventral nuclel DM p7
VM P5 Do P3
VL P5 Arc PO
VP P20 Posterior hypothalamic area PO
Dorsal nuclei Epithalamus
LD PO Hb P10
Abbreviations LH lateral hypoth area RCh retrochiasmatic nu
3V 3rd ventricle LHb lateral habenular nu Re reuniens thal nu
AD anterodorsal thal nu LP lateral posterior thal nu Rh rhomboid thal nu
AH anterior hypoth nu MD mediodorsal thal nu Rt reticular thal nu
AM anteromedial thal nu ME median eminence SCh suprachiasmatic nu
Arc arcuate hypoth nu MHb medial habenular nu sm striamedullaris thalami
AV anteroventra thal nu opt optic tract SO supraoptic nu
CL centrolateral thal nu oX optic chiasm Tu tuberal nu
CM centromedial thal nu Pa paraventricular hypoth nu VL ventrolateral thal nu
DM dorsomedial hypoth nu PC paracentral thal nu VM ventromedial thal nu
Do dorsal hypoth nu Pe periventricular hypoth nu VMH  ventromedia hypoth nu
f fornix PF parafascicular thal nu VP ventral posterior thal nu
Hb habenular nu PH posterior hypoth area VPL ventral posterolateral thal nu
LD laterodorsal thal nu PT paratenial thal nu VPM ventral posteromedial thal nu
LG lateral geniculate nu PV paraventricular thal nu ZI zonaincerta



AZ)el wlel FEd 7 FAe ey Al 5 7. AE 202 (P20)
zae) sgsls FrEAS SEASYeAe] o
w3} AJAre] wjZzdl], JEE), B =
At s w0 SR T R
ARSI Pkl TP FEagE T e il
(Fig. 1) FE Bylom oA Al7]el NS Rl
ool ZluZz3 o] ] 7)Znl Z=3N -
AF W0l IR TCR-apus A ST al;]:iﬁc; l;c;-:‘]u ;’;}F’E;H;;(Xj;l pﬁs(‘ffeglf;
x 4§59 == HBo /\/\],5-_]110]/\ 251 A d 2T TR
E‘rk;‘;] Fe sl el sEste posteromedial thalamic nucleus, VPM)ell A = oFAdut
' o] Felalze} =3 715553 (ateral geniculate
P3
P10
P15

Fig. 1. Schematic representation of the TGF-a immunoreactivity during the first two postnatal weeks, in three representative coronal
sections from posterior (left) to anterior (right) levels of rat diencephalon. During the early postnatal days, TGF-a
immunoreactive cells (black dots) were well evident in the midline strcuture of thalamus and appeared in most hypothalamus.
The density and number of TGF-a immunoreactive cells increased progressively in the dorsal thalamic nuclei, with mediolateral
gradient during the second postnatal week.
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P20

Fig. 2. Schematic representation of the distribution of TGF-a
immunoreactive cells at P20, in three representative
coronal sections from posterior (top) to anterior (bottom)
levels of the diencephalon of the rat. In most thalamic
nuclei, TGF-a underwent a pronounced increase and
topographical expansion at this age.

nucleus, LG)el A = pAdb-so] viehiaial 7e] A

A9} fAHE BEPAE TR o) A7
= Aol wlal AARERe] TGF-ackurs: 4174
AZS) 271 25 ekekeh(Figs 2,9).
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=
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AutS Mol i —
8. A% 30¢ (P30)=t M= &F (P90)

Tz 92, WS e Fol A9 wlsisle
™ g% QAT F2 A FEY 9 oy
Felsh AgehEsE Tl e putse] 7t
Tz (Figs. 3e, 10).

53] Aeh] Az a7

= ) 3w} A
$47) FolAel TCF-apdbse 242 9l
Fade pE

45}»93134 (Fig 10, 1A= a4l 24

3 :ﬁa Abee mglont el 27yl
ae} o %a%:} 15-g vehleh (Fig. 13). A4l 4
x 2 Q9 FFHeINY Bx

= o] 3915elA

Z3) HHZ’Esﬂ I8 7

a1} (Fig. 12).
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B oA7ME 94 Abelxe] AF wP
TGF-a2] & A7) 2 A=
AT A}, TGF-agqule-e Ajo]x]e] 3
3 AF BE Aol el dgient 4
wel POREI: A9) jrre] FEe ¢
< deblch =3 Afe]¥eA TGF- 0(“4"
AN Z2] Ao nmA we A7to)
A 3 a2 =23E & 5 U A
°] TGF- Gf’ﬂ“ Hhg A ES] A e fitel
4 % ol <=hie 3 Felo
< HIEE) ARREE SellA wA
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LQJ_ gle}. In situ hybridization 7]+
E3] TGF-a mRNA g AAMZE] 21x <]
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Srelell Rxa, AL HRohe g el HoA
TGF-a mRNAZ} 27 vepbdeha 3hsd ot (Lazar
<} Blum 1992, Seroogy 5 1993), 2 Al§le]A] A}
Hel 2] TGF-awh] a2 P2ORE = A4 214
o} 2 Apol7b glslont o7l d¥HbE P20o=
AEAHA Hgukgo] Fls ez TGF-a
MRNAS}L il o] whgel = Ze]7} Ql3-& & 4= 3l
olo}. Ferrer 5-(1995)2 315, 16fo] & Algt S A
2 o8 29| Helr] TGF-a™guk-goe] o] 2
FFo| A A5 Ag 2Tl dHZ2A, 22

=

R

A, A4} A, 270, HE7) 5 ¥ o] 399
ARA EANA AP o2 TCF-axto] F34

AT w2 A Z FLlEA S
Bslg] o, §3] o] 31¢felell M= TGF-aH <
uhgo] iy, Ax W wE7])9] WA A el
o, A& aefelt vhE FellM vehtA] o
tekar sled AL QAdste] WHEH, Fol
e} 2ol 7h e AR & shodet. =3k A
48F 39fe] HHuh= Ay o A wHuk-g-
Aol v ZFsHAl vehdA TGF-a7t A4 ¥R} 3
A F<l HellA B FHRIHE ARE Y5
Jey HYgulee] Axxe FE Az =7)9)
Ho] slxed ol 2717k § & M=7F TGF-a
A 2} vhe# 5 sl S v gl A gl
e A& vel T Aelma A Fl ¥l
o WAl e] Ht=A] v lslvta & £ ole
7oz A7 1 o] F Ferrer 5 (1996)-> W54
43t 799} #1597 (vibratome) & o] §-
free-floating ¥} o2 = x%
ste] A2 wlwdle]l RaglEd] TGF-a
o Z ztolgle] FAKEE oz vElydth
stglom, TGF-agh o] ti], HE7] I 4] e
AAeA F=2 WaEe] TCGF-aHdrkgAl o] F
AAA ZAA LHEE oA s Sl
AAZL A9 RE AEEo] TGF-a AT
Z33led TGF-os AT Aolzkes AR
ey i)

G744 &7 TGF-a2] 7)%o] o
P, TGF-a7} ejA)7] =174 =2, 7+
[¢]

PdE A 2] ES F7HAT7)A ul

=

¢

=

R

d

UEE,
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=9 =3l AN EEL] W SAA T Aol
o} (Zhang 5 1990, Alexi ¢} Hefti 1993). =3+ TGF-
af HolmAE el d 41743404 MRNAS]
FAS 2AAZI % 3F9] ) (Spranger S, 1990).

=gk Fal 3179} Ak Hel|A] EGFe} TGF
~a 5837t FRshe] EGFRe] Wejubg-e 4AF
2 BFshe] Abdk K9] ARAZ B ohe} Helm
AN Zo| = A3ty sl (Gomez-Pinilla =
1988, Werner = 1988, Ferrere} Tortosa 1994).
Kornbum - (1997)-& 4], ¥ix8 f2A, o)y
% ¥ o8 H9]elAM TGF-a mRNA2| 3 e]
EGFR mRNAR T} Asl=o] yepdely B vsly
o}

£ A3eA, TGF-a7} PO o]n] Z33le] A
o] AdpE oy 9o FHSEA EEEHH A
S A A Abe]x] o] o FtellA FElEh vhgS B
o Aoz Hol A AFo AHe &3zl HA
Z7kst) ol Ax AAfe] A Al7)e] Ha
2o sk S Hzhe FF4EAE] A5
o Fosl= o =lElo]l =4 (Bjorklund 5 1992)
TGF-a7} Atelx| 1AM ZAA ZA Aol o]n] 3
AEe] 2 F AZEAE Aol deF =R
2 288 Zlelgtx A=t5ld) 12y EGFR3} %3
st I AFEAES o 27 7]5S Be]7] S
A= TGF-ar} EGF ¢]2]¢] HB-EGF, amphire-
gulin g betacellulin 53} 7+ ] EGF $je}e]= A

AAAES BAT o B A7 A o]of
@ Zoloh £ AY A, TGF-amelike A7AH %
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Legendsfor Figures

Fig. 3. Low-power photomicrographs of TGF-a-immunoreactivity in the rat diencephaon at different postnatal ages. Note the
progressive increase in the immunoreactivity of the midline structure and extending in the lateral, dorsal and ventral portion. PO
(a), P3(b), P5(c), P7(d), P90 (e). Bars=100um

Fig. 4. Photomicrographs of TGF-o -immunoreactive cells in the rostral (a) and caudal level (b) at PO. TGF-a-immunoreactive cells
are appeared concentrated in the midline structures. Bars=100 um

Fig. 5. Low magnification montage in middle(a) and caudal level (b) of diencephalon at P3. The intensity of TGF-a-immunoreactive
cellsin hypothalamusiis stronger than in thalamus. Bar =100 um

Fig. 6. Photomicrographs of TGF-a-immunoreactive cells in the thalamus (a) and hypothalamus (b) at P5. TGF-o-immunoreactive
cellsappearsin LP, VM, VL and PC. Bar =100 um

Fig. 7. Photomicrographs of TGF-a-immunoreactive cells in caudal level of diencephalon at P7. TGF-a-immunoreactive cells
appearsin DM. Bar =100 um

Fig. 8. Photomicrographs of TGF-a-immunoreactive cells in the thalamus (a) and hypothalamus (b) at P10. The number of TGF-a -
immunoreactive cellsincrease in the median nuclei and AH. Bar =100 um

Fig. 9. Photomicrographs of TGF-a-immunoreactive cells in the dorsal thalamus and epithalamus (a, b) at P20. The number and
intensity of TGF-a-immunoreactive cells increase throughout thalamus and epithalamus. Bar =100 pm

Fig. 10. Photomicrographs of TGF-o-immunoreactive cells in the adult diencephalon. The number of TGF-a-immunoreactive cells
increase throughout diencephalon. Bar =100 um

Fig. 11. Photomicrographs of TGF-o-immunoreactive cellsin Arc, RCh and ME at PO (a), P3 (b), P7 (c), P10(d), P20 (€) and P30 (f).
At birth, the immunoreactivity of TGF-a iswell evident and it is constant during postnatal development. Bar =100 um

Fig. 12. Photomicrographs of TGF-a-immunoreactive cells in the ventral and reticular thalamic nuclei at P7 (a), P10 (b) and P90 (c).
The number of TGF-a -immunoreactive cellsincrease progressively in the ventral thalamus and Rt. Bar =100 um

Fig. 13. Photomicrographs of TGF-a-immunoreactive cells in the supraoptic nucleus of hypothalamus at PO (a) and P7 (b). The number
and intensity of TGF-a-immunoreactive cells increase progressively in the SO. Bar = 100 pm
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Abstract

Postnatal Development of Transforming Growth factor —a-
immunor eactive Neuronsin the Diencephalon of the Rat

Young-Lan Park, Hong-Soon Kim?, Jae-Wook Oh, Jong-Joong Kim,
Jeong-Seok Moon, Sang-Bong Jeong, Yoon-Young Chung

Department of Anatomy, College of Medicine, Chosun University
1Department of Anesthesiology, Gachon Medical College

Transforming growth factor—a (TGF-a) immunoreactivity during postnatal development was examined in the rat
diencephalon using immunohistochemistry. The time of appearance and localization of TGF-a immunoreactivity was
dlightly different in many areas of diencephalon during postnatal development. At birth, TGF-a immunoreactivity was
mainly evident in thalamic medial, median and parafascicular thalamic nucleus of intralaminar nuclei. In addition,
TGF-a immunoreactivity was clearly evident at the first postnatal week in most hypothalamic nuclei. Therefore,
TGF-o immunoreactivity was found at postnatal days 7 in most diencephalic nuclei excepting the vental posterior
thalamic nuclei, metathalamus and epithalamus. The quantitative increase of number was first apparent in the midline
structures of thalamus in the first postnatal week. And then TGF-a-immunoreactive cells progressively increased
throughout diendephalon by postnatal days 15. Adult patterns were reached at postnatal days 20. These results indicate
that TGF-a-immunoreactive cells were first appeared in thalamic midline structures, increased progressively in the
first two postnatal weeks, and followed mediolateral gradient. In addition to maturation of TGF-o—-immunoreactive
cells requires a relatively prolonged period of time to achieve an adult configuration. Also, the early appearance of
TGF-a immunoreactivity in most diencephalic nuclei may be related to the early appearance of EGFR
immunorecativity in many other brain regions. Taken together, these findings suggest that TGF-a immunoreactivity
correlated with the appearance of the related functional activity in the different regions of diencephalon.
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