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Abstract
To identify regions of the caprine diencephalone and the pituitary gland related to transportation
stress, the expression of c-Fos protein was examined immunohistochemically, as an indicator of
neural activation. Ten castrated Shiba goats, five transported and five controls, were used in the
present study. Transported goats were trucked for 1 h and were deeply anesthetized one hour after
the transportation offset. Control goats were housed in single pens as usual. Plasma cortisol
concentrations during and after transportation were also investigated. During transportation,
plasma cortisol concentrations increased (P < 0.05) compared with those in the controls. In the
diencephalon, c-Fos immunoreactive cells were detected in the area subcallosa, the lateral septal
area, the bed nucleus of stria terminalis (BNST), the preoptic hypothalamic area (POA), the
suprachiasmatic nucleus (SCN), the supraoptic nucleus, the paraventricular hypothalamic nucleus
parvocellular part (PVNp), the paraventricular hypothalamic nucleus magnocellular part (PVNm),
the arcuate nucleus (ARC), the paraventricular thalamic nucleus and the stria medullaris in both
control and transported goats. The numbers of c-Fos immunorective cells were increased by
transportation in the PVNm, the PVNp, the BNST, the POA (P < 0.05), the ARC (P = 0.052) and
the SCN (P = 0.082). In the anterior pituitary gland, the number of c-Fos immunoreactive cells in
transported goats was four to 30 times as much as in control goats. However, there were no
differences in the intermediate and posterior lobes between control and transported goats. This
study has identified regions in the caprine diencephalon and pituitary gland that show transport-
induced increases in c-Fos immunoreactive cells. In conclusion, the PVNm, the PVNp, the BNST,
the POA, the SCN in the diencephalons and the anterior lobe of the pituitary gland can be

involved in the stress responses of goats to transportation.
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RS BTEFEET D (Sawchenko & Swanson 1983),
POA b PN IZ/EATHZ LT Lo TY XDk R
FURRRICEb - TV L E X bk,

Y X OEIEIZ L Y SCNIZEIT B c-Fos Bl Ek
VI 2 EMIZH o 72 (P=0.082), SCNIIAEE U
ALDR—=AA—H—EEZEZ BN TVAHRETH
% (FELEHER 1978) A, #HERA ML RXZ v bO
T OMRIZIZRIT B c-Fos FBLE NN &S (Briski &
Gillen 2001) . A b L R &Jin
SCN DHEEIZ X Y ACTH L¥EEaLVF a4 FOR
NUXAZERTEZENREZNR TS (Moore
& Victor 1972; Cascio et al. 1987), %7-. SCN & PVN

& DRI EBER 2R OEAFIIMER STV RN,

SCN 1% PVN (2B 3 24488 % /i U C CRH DREAE

Wb os T3 EEX BN TV (Buijs et al. 1993),

SCN X ¥ ¥ D& &I xt 3% HPA 8D )i
TWaEEZLNZ,

ARC b, VX OEEIZ XV c-Fos BHPEAIRE 1

m3+ 2 mIC & - 7= (P=0.052), Briski & Gillen
(2001) OWEIZEB L, Ty MIBWTERHIEK
B L ONRERIE X ARCIZIT 5 ¢-Fos BRI A HM &
¥AHN, FHHRER ML RAIFE LR, 2O
¥i¥ ACTH, 2 J = Hifafli#A 1€ (a-MSH)
72 EORIBEHE Tdh %5 POMC BB T BT 5
ficHv (HH Ll 1997). POMC H¥KD B - =
RAZ7 4y, =a—a_XFF Y (NPY),
Ty (NI), o=y, R=RIva£<
DERAGEWE & (Pan et al. 1996), £725 v b
TIX ARC IZBIT 5 POMC % & AT 2 A H R O
8% %5, NPY # & AT % &M DK 20% 23 PVN
W& LT 5 (Baker & Herkenham 1995), & 512
o -MSH, NPY /3 PVN @ CRH EAMIEZ HE L T
HPA &M ZFHE T 5 (Bell et al. 2000), ARC H Y
FOEIEAR VARG, FEIZ HPA BHD FUSIZ R BE
bdlEZbhi,

BRI Z L2, 2R - BV OBHIZB W T
b HRR T V\U il #% (ventromedial Hypothalamic
nucleus : VMH) Z c-Fos BBMEHIRIIRESR SN2 o
77e 7y FTiE, X2 BRBEINDZ EITLY

2o

Za—a

VMH (Z c-Fos FEL M 8EN3 5 3 (Canteras et al. 1997) |

FHBRE~OHEATIIRE 72V (Briski & Gillen
2001), VMH IBREHEORMIZY U TR L, $LEE
IRSCIRERBTEE & I NRIRERBG S 2 7 & (Medial

HDLIHREETLH D,

Hypothalamic Defensive System) # #& R L T W 5

(Canteras 2002), R A BRBEINDZ LIXT v b
Lo TEIIAEMDOEMITEbIRRLEEX DR
5, REBRTEHZEHODY XD VMH IZ c-Fos & V%
PEBEHRL TP D, BER LR
Y FITENEMHEEZR TR P RATIERVO M,
HAENZ,

BE A TR D c-Fos & v 737 BEBMEHIIE D 5A7 2
AEEm-Z
ARFRICBNT, BRIy ¥ 0 FTRIEFEOWS
NOFEIRIZBV T HHEEIZ c-Fos IR MFE &8N &
iz, R b URBIEIZ LY TEERTHEZ c-Fos #
NWIERRBRTHZ X, Ty MIBITAEXHK
REERBEA L Z2AMTLHRABINLTNS
(Kononen et al. 1992), TEARFIIEN 1L 6 ED
RBVEY —ERVEY (GH), 0T 7 F
(PRL). FRARBRHIELAR /L& (TSH). YR &
JVEL (FSH) . EIEFRA/VE Y (LH) % LT ACTH
—NH3WEND,

BEIZ K Y c-Fos & /7 BRI L= TEAKH]
EOMBEIZHOW IR 4EoOMEERE L bhD, F 1
IZ ACTH % 53W-9 % corticotrophs THh 5, ACTH i
HPAEHIZBED B R NVE L TH Y | Bk L Y HPA #l
MEBTAZ L aLF I VBECKRIVHA
b THD, Ei=, Bk L7 X 912 ACTH i3 POMC
RIF FEL VRN TERINS M, c-Fos & /3
JEIXZDPOMC BEFHBALa Fr—1T 5
(Kononen et al. 1992) LW ERH D, FE2 DOH
BEME & LTI E R AE LV 2453 5 somatotrophs
BEZ b, EEaLvFaAf Rk, TEERE
WZAER LT CRH IZK 35 ACTH D4z 35
BEx (RIT 4T 74—\ 27) BHV, Fv b
IZ BV T corticotrophs & somatotrophs 23 % 7 4
TT7 4= RNy 7 IO IR aFaA ROER
HIBETH D (Yokote et al. 1991), X HIZHFEH a/LF
ad RORHFT 47 74— KXy & c-Fos & /%
JEICHB END LW IREDNDH D (Autelitano
1998), Z DI &H5 TEEFIEICBV TR K
VR UK cFos RAMIBIZIERT T 477 4— K
N 7 1ZB% % somatotrophs 235 F 4L TV 5 AIREME
N b, E3IOFREMEL LTPRLEDWT D
mammotrophs 238 % b7z, PRLIZZ < OEMpFEIZ
BOWTEHFRIEAZ2E SN, R MUARGICEDS
FLEVELTHHELNATEY, BV POERIZE
DViLF DO PRLIBENBINTZ2Z LN TVND



(Parrott et al. 1994), ¥ FIZBWVWTHEEIZ LD
PRL B3 ENb E¢EX b, YX FEMAED c-Fos
IR AERRIZ I mamrhotrophs BEENTNWELEEZD
N7z, % 4 OFEEMEIT somatomammotrophs T 5,
7 v N TIXGH & PRL OS5 % 86T 5 TEERTE
KRR TFTET % (Shiino 1993), Z DHEAIZ DV TIX
mammotrophs DL L7 b DTHD L) RENR D
% (Nishimura et al. 2001), EFED X 9 i ¢-Fos ¥~
N7 B OFREBE L TV iz # MK I somatotorophs &
mammotorophs B HEN A FREMENR H D2 HIXED
W5 % & A § % somatomammotorophs b & F AL TV
R L B B, '

UbDZ Eht, BEBEOTEERNEIZRITS c-
Fos IR #A&IX, corticotrophs % & ¢¢ POMC X7 F K
PEAEMIAE, GH EEAKML T 5 somatotrophs., PRL
AR T 5 mammotrophs, GH & PRL fi 5 2 &H
3 % somatomammotrophs 72 & 2 b VA RIGZBE 53
DAREMEDOH D HEEOMBETH D L Bbhd,

AR DOFERIZ BT FRIEFEED c-Fos IR Hfd

BUZHOWTIE, R - WX OWMBICERERENR
DofeZ b, BER L RIZKZHEOHRD
EHLIZEZ > TWiehok tEX DN, LR
BN A D & TRETEIIFZEL B UBEHODED
FEERMBALTTERLT NMEBEYRELTS, Lo
THRNEIEIZ B3R T DRI L ITRAEFITITR A
5 (LA 2002), T v MZBWTIE, TEAZRIT
% POMC X7 F FOBMETIXRIHED ACTH EAH
fal PEOMSHEAMBIZFEEL (AH L& F L
1997). ACTHIZ TERAEDOHEN L LHPENDL LS
WEhzd, v MCAREORER VX Z2ART
e, TEAFRECREEDIC, PEXIELT
DHEUUZ c-Fos & > /X7 B H5B 3 5 (Kononen et
al. 1992) . BRFNESH B2 BERIB CTIX T EREH]
EIZD I c-Fos # U NI EBHEBT 5 (Autelitano
1998), ATFFRIZI T 2EMEHOYFOTEREILE
iF % c-Fos IR MR D 5A1X. Autelitano (1998) D
ERBELEEL TV, Ty MTRIT B TEREE
25D ACTH SRR E D L 2T &R TWB )
BRERTIAHATHAN, R My —DfEREICL
D ZEDIEMIZERR D DTN LD ThH D, THIT
BWTH, BT, TEREDPEIZ c-Fos ¥ 2737
BERRESEER NABEET EHHEMEIIH S,

TERAEBEIZ OV TIX, X - BXHVThoOR
T c-Fos IR MRUIZ O ULDFEELRNo 2, il
BOA ML R, OB T TEAEKIEIC c-Fos IR
MR LI Wi REL R, L L TEEE

BRI IO ORRENLEMIZ TRAKIEN R
M URBRISIZIIBE L TW WL BIRT 5 Z L13 T
ERWVWEAD, TEABRERIZICEMOER L %3
MRB IOEREORE TR SN TRY ., B8RO
A S A X AR K T 8 @ PVNm, SON, SCNIZ & 5
(Kikusui et al. 1997), ¥ %12 & YV % PVNm <
SCN IZ81F 5 c-Fos IR M@ AR ICHM L7=Z &
Mo, BIEIZ LY AVP 21X U &4 3 FTEIKBIER
B BFWENTWEREEREIREWE B b,

XL II YIS TEDEIRAFLAN?

PLE, ¥FIZBWTEZREIZEL D BB E TEREICHK
B35 c-Fos IRMEOSHZBH LM Lz, Bk
YHIZEOTEDEIRRMNVATHINEHET
D7D, YXFOMM - TEMAKIZIIT B c-Fos ¥
YR BORBRIIT D, BEUADR NV RADE
BERALMZL, kR L RICEBER L BT
BIEBMETHD, LL, FIZTy hTHES
NiBEOMR LB T D L. HIXITEHEICIEL-T
VMH (23T % c-Fos IR M@ BN o> o T2 2
EREND, BRI Y FICL o THRVLEHR ML
AEFBRHRTD2HOTIIRL, LLAYEHHR ML R
DERMBENA ML RATHBEEZ LN,

VAT 2 13, 88 X ORIBIZET B c-Fos IR
MRRO S RIETTRELRE L, BXIIRIHHEE
EBWT/AIERTY LML Y bR T Y v
MR DO FTIZ L VI c-Fos ¥ VN R BB S H
52 EEHLMT LI (RS B 2005b; Maejima et al.
2006), BV TR/ N EX T Y VITEICLED
A PMLVRIZ, ZERT7 Y UREIECHEHR N LRIZ
RiE3 5 & ST\ (Parrott et al. 1994), Z D2
Ehb b, BRI L o THEWVLENR LR
EFRTHLOTIRRL, L LAYENRX NLAD
EENBRNAMLRATHBE EEX DN,

2 #

BEIIRBICL > TR LR LR D, ABFF
TiX. c-Fos # U X7 BORBE M OEB OfEIE
LT, YXFOMMB I OTEEIZBW - TEXIZEE
b3 MRER L UCMHRERES AL L, &
Ny XEEBA R 108HZ2 AV, 5 HZEXERICHR
U (BEE), RO SHEZBEFABEOEEL L (1t
FRRE), MERICIT I FHOBRXEZAW L, &5
2, BEAMER LT Y VBEICRIETEELR
HLz, YXOMmMEFaLF Y VBEITBRREICLY
BEICHEML., BB oL F Y LVBEILR



RAOMBHOZNIZEBE L THERICE o (P
<0.05), c-Fos & > _R7 B DREMBGILZDRER.,

FBIZ VTR, AR - W ThORIZBW TS
PATFIZZT 5 11 ORI X OEIRIZ c-Fos & /%
7 BB (c-Fos IR) MIIEMBEHRL TV —BIR
¥ (ARC). BTE., S RAKEKEE (BNST). s+
FREF, AT (POA). ZEFH/EIEE (PVNp).
EEZKMAEEE (PVNm) ., RRX B (SCN). #
IROEER, RRESR. BREE—, LHLAanb,
PVNm. PVNp. BNST. POA IZB T, BERED c-
Fos IR MBI BBED TN LHBELTHEP<
0.0)IZEL ., ¥EEMHAPICEETRARVDBOD
ARC(P = 0.052) & SCN(P = 0.082) {Z B W THEIOE
MAH b, TEREREIZRBW T, BXERO c-
Fos IR AIEEIIX FREED TN D 445505 30455 0o
Tro —F . FTEAHER I OBREIZBW TR, MR-
HIXBEDO BT c-Fos IR MRS HEBIZ 2o T, K
MEORKRE LY, BIMIZEBIT 5 PVNm, PVNp.

BNST. POA. ARC. SCN B LI ONTFEZMARIEIX, ¥
FIZBWTEEIZNT IR ML ARKRICESBb3
WAL THDB EEZX BN,

B EWEFEBEETORABEE LR, Avk
FEOBREEZRET B2 D DA c-Fos X7F K
RBOoOTHEZE L, HREBELET, £z, BKHE
REERRSOBE., ESEELICREROFEN
ZLCHEHEELE, bBRLH>TINELE,
| FREREMBRSSESAEEORBREMBHK
%, BEHROKE OB, REEMERFHRED
BRI IIBYOMFEEOTE CRERBMEFIC 2V £
Lz, ZOHREEY TESEILE L ETFET,

Z ORI, FEERFEFHBHRBIR O
EEZITTITVWE LT,
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