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— A E YO R T EKIEES (Pos  dis-

talis), [&AZHER (Pars tuberalis) K UFHEE (Pars
intermedia) W HND, EFHSIEEERLVE S
(GH), 7u> 7%+ (PRL), BIEREM#E L E
(ACTH), HRBHIS L E Y (TSH), BEERKK
NVE Y (LH) RUTERERIER vE >~ (FSH) © 6 4
DO FRNE VG S NS (UK, 1975). BEREIGIEE
AR - R & D R s, RO IR
LH 5 iMifa Rk O FSH Sl EE T 2 L v o &
ELHLNZOMUICET HFRBE IHLE RS
nTwign (R L, 1985), ofEdic i B aRiRl# S
ey (MSH) #FiiiE» w3 2 ULk, 1975),
IS DRE VIO REE X, ERME L OB
EFMFE & DITh T & 20Uk, 1975), VL4
TRRERBCFNTFELFEL, TOHELINE
SWHEAEHE L TOLRLVEYAEERETS 2 &
WA E o7 (RE, 1985), ‘
FKEOTEFCHET ZHRIE, hzTEH OISR
B -TRENTBY, ZOFTYXFORMETERE
BT HBALFRIRR R A, LR (1954), A
B (1956a, b, ¢, d), HEEF (1962, 1963a, b, c,
1964a, b) MU Khatra and Nanda (1981) 2 L b 7T
b, B HBFEFEH, Shirasawa ef al.
(1984) F2Uf Shirasawa ef al. {1983) 2 X DL s h
Tw5,

BAEOCHERETHL 7YX RIAEEHEETH
L ERRBEMOFTHRABEESELETHLH I &

nYhe, SEEEBREY L L CGEHEAEFHE» S D
MERfTbhi>>5H % (Manda, 1986). L»L, b4
Y ¥FOTERCET 2BEFNLHFRRELHELD
EZBIBEALER,

BRFEE N A Y X O T EERE2 OFE» S HET
TR EREMELT0LY, SO X 30 FBEME
LAVEBWTZEO—REEEHL 2T S L &b,
GH, PRL, ACTH, TSH, LH %2 FSH @& 5l
oS MRERCBEENEHR L, B0 L2% sk
IEAEBAL Z N AT L 72,

ERFEEFTTDEHD, M TYFORBEERE
RERA W o UK ERZER B RS, MEE
HECHFEHLET,

Mo R U R

Rz A Iy FRIAMKERFHRBERE TH
BanrebotT, RALLHEIE (127 k25, 16
FR®1HE, 258 (127 H& 18, 167 Al 1
GEY, UM 3 7 BB R A L o 2 BE (12
A& 1, 167 A% 158 ORBTHETH2. 7
O oskL A REOHRRINERL, RKTEHLHICTE
hegErrcE L, MERELGIC TS, FK-
A=) VR TUBREE L TEEIC L Dbk, 87
F5AMIEEL, 2~4 um BOBEEHIERIER
YIH#F8L 72, —KBIZAIC Goldberg and Chai-
koff(1954) D vV 7 a— 2§ a2 L, +OBETE
TOEATWHOBRHEO DI BB Ak - LT,
ABC # (avidin-biotin-peroxidase complex, Hsu e/
al,1981) R/, ABCHTIR 7oy > 7HIZIE

71—




72 7 A IEREE o

Table 1. Antisera used for demonstration of adenohypophysial cells.

Antiserum Working dilution Source
anti-sheep GH 1:2000 ICN Immunobiologicals (USA)
anti-sheep Prolactin 1:2000 ICN Immunobiologicals (USA)
anti-ACTH (1-24) 1:2000 ICN Immunobiologicals (USA)

KLH/synthetic
anti-sheep TSH 1:2000 ICN Immunobiologicals (USA)
anti-bovine FSH 1:3000 UCB-Bioproducts S.A. (Belgium)
anti-human LHS 1:2500 UCB-Bioproducts S.A. (Belgium)

Fig. 1. Schematic diagram of a mid-
sagittal plane of Tokara goat adenohypo-
physis. Pars intermedia also exists dorsal
surface of the neurohypophysis (arrow-
head).

CH : Cavum  hypophysiale, CM : Corpus
mamillare, NH : Neurohypophysis, PD : Pars
distalis, Pl: Pars intermedia, PT : Pars
tuberalis, ZT : Zona tuberalis.

oy XIfES, ~HifkE LT Table 1 iZRL2Y Y
FIrnT 2 &AvEYORMEL, ZRAkELTE
*F o7 F 1gG #RIGS ¥z, NN AFTY—E
HBEWH®E L T0.1% 3, 3-diaminobenzidine-
tetrahydrochloride (DAB) &0.02%:@f{bAFEAK%E
ABRAL-LOEBVE, 7oy ¥y /I, 2R
Hitk & f ABC REI3HERO & @ (Vector Laborato-
ries) Z{EAL 7. BBEWOHSEIZ0.01M, pHT7.4D
PBS TiF\, SEgEAmE L TAT P F Y VX ¥
P AL, A BERREAL LT RAKORD Y
2 FEEo PBS Z#RICE ¥ 72,

i R

1) b A7 v X TERED—HEE
b T Y F O T EAOEILEY & FERICARET

Fig. 2. Wulzen’s cone (WC) in the Pars
intermedia of the adenohypophysis of a
male Tokara goat. Goldberg and Chai-
koff’'s trichrome stain. X20, Wulzen’s
cone is devided from the Pars distalis by
the lumen (CH). Arrowheads indicate the
follicles.

CH : Cavum hypophysiale, PD : Pars distalis,
P1: Pars intermedia.

FrhEHR, MARES, K RS TEE (Neuro-
hypophysis) 1> SFER ST W7z, DI EICDWTTE
ik EREKMC BT 5 HEAK % Fig. 1 WZRLT.

FEHIFEAOKER 5D TH D, Bl S THEO
At 1, 25NATS, HEAEE X o TH £ L7
MR AR L C vz, EEMORIEEE S & T E AR
(Cavum hypophysiale) TS % F BRI F RERIC >
FTEE L CHEFEMBETER S AT 5 BET
(Zona tuberalis) HBE S iz, B FIHRBC
I RSP RT 0D % o D F ERAR S EREIC A D AL
FOBRIIAFHEETH o 72, F IR EE T IS BT
EO/NEMBEIEL T bDONBRES NI FEOTE
R T 5 FEMRAE AT TR EBILATRTH -
rohs, A TCEEBEERE K-> T, IO LR
BRI, BFICE A B TR O M fd o3
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Frz T#E ohi: (Fig 3, arrowheads).

AT 5013 AT R M EE - R 5 2 D, I
SMEEBR DA T, BEBOMEBITHIIBLT
TEORAEE I, F A TR DRI # L R
BEREETICBITL TV,

BRI & 2 BEORE, PO REE T
TERIEDQE@E G 2 Lz, BEoDRL D 2 e[

TR E A, fEER T RO I
WETELTWAONEES L, HHENZBRETE
FICET 2 TREBICh T » TREHEBNA DA
HANEL T, TEEMICIET MG TIES
DEDRNBEMRIATETH o7, TERECET 2
FHHO LEMBEEEHMO L O L 3ETREL D HE
DREDZVESIAROMEE» SR ->THE Y, EH L
FETR N &5 2 MRENOMIZIZIZE A EE
mahnhote, HRALZLRYEREN S Y ¥ 1HE
WBWT, PS> TEREEAZHE T 2 38 L R
OHIfERR 2R T B EE sz (Fig.2), 20
BRI THCHE CHEL, EIMBHcEmA
LTrzay, M FREEC L - THRZERSE
ENTwi, 7, TOMHBPCEENLERD/INE
%“S’ﬁb”wt

) BV E VRO SUE AR LR Bl

KBF’(iGH PRL, ACTH, TSH, FSH &kU*
LHS ioxt$ 2 6 BEOTME 2 A L 72s, MUTFZ
o QPG T 2 REREMKE Y 2 24 GH
#kE, PRL #Hf3, ACTH #ifg, TSH #i53, FSH #ifa
KU LHg#EE L Tnd., asNBRanERze
TOMBEARETH > 72,

GH #ifa (Fig. 4) | GH #ifgid B # R < =82
BT L Tt s, B L sz s w» T3 EE
Ehnhor, GHMREZ R L
O, PRS2 S IEEAR LR AETH - 1.
KB H 2 IR IIHEEORHBEOPLES 2 L ITRG
RLCFEEL Tz,

PRL #ife (Fig. 5 : PRL #iuid GH #158 & HE#kic
FEORERH iR < S L, BEE PRI
S s o7, PRLME S8 AR 2 L/l
s OHIT, *OMIZEES 2 I2IIME TH
BECCRLICAEL T, ERERTCIE—KIC
¥ PRLHIEMNES U IREE TEAE UK % 7
LT, i3 PRLMIESKE % S0 2 fllaE
LESN, ZORMREREC ST TEEAD
sz,

ACTH #82 (Fig.6) : ACTH fifaigic® » a1

RO MAE T,

FHEBIISAELTED, BESTIHES AL >
7o, EECSAET 5 ACTH MR rp By & KB TH
AErL T80, THAILES LEEFOoMERH»
ZOOBTEHES L, PEETREECH > T
ACTH i Rtk % m T Mlas i s n s,

TSH #fE (Fig. 7) : TSH Mgz BiH# % & T8
SERUVBRBCEEL T, L BEEFIIEL
BEasn, 2 TSHHEREZEBE1EYES12Y
A& ot 3R U167 Bio R8¢ hREITHEBO |
FHA5010EMIBHTLRENcRD s,
TSH MR PR T-RICEARTH- 1208, KEDH
Z20INIMER2 2T ML EEL 2. BIEEKE, o
AEd 53 E2BHETHY, MROFLTHL2VIER
DALIE L Tz,

mH%ﬁ (Fig.8) : FSH #ifzix TSH#Milz - F L

EHEHEUBETICAHLTED, BEFTEHK
%ment.itm&ﬁ%@ﬁs@ﬁ@mw#ﬂﬁ@
FEE TR BT TSH MM - B8k # O]
FRI450 108 BwIEEs: (Fig. 9. #

fEBEHEL 2 EEARE L TE D, BRPREOXR
22T, RUIKEET 25EH 2 03O
FotTwr, filgzEgsRE<@ILTwiiiayd
BEEd o,

LHB #i ke (Fig. 10) : LHB # fZ & TSH 4 kg =
FSH #if5 & FEO S HIRETH > 72, LHE Ml $
ATHEEHZ2VEEAK YL TEY, BEH S 1k
A OCEBBLALICEEL Twi, SEFERL 2
LH MF X SERICESL T U BB T2, ¥
Fiz & > TR0 RN D REE 2 SO b H - 7o,

FIATHBUIFCBTABREOFER, i TSHIN
&, PLFSH MR UH LHE MEQ VR b RIS T
HBASTEET 2 Z L3R s e (Fig. 11-A, B,
C. Zho0MEIEFOATE CEESFIIB VLT
b, EABHEREDAE 4 EO BT PRI

BWTLHERs N,

TEAMCHT 2 E50 LEMRE I, GH, PRL
iAo ACTH%@iﬁtA»ﬁﬁLfn@m)f@
TSH, FSH XU LHp #ilgiz ZOBTH#HEZED S R,
BIZHHCBOTEETH» 2.

% B127 BB B O THRE S iR
E%ﬁM@ﬁ%ﬁ¢u16Eﬁ@mw%/ﬁmﬂ@@
BRI,

PEDE S ETcB Tz 6 BED KL > 3
WAL TEEL, BERW I TSH #if, FSH #i
KU LHB #ifED 3EEMNIEL Tuizz, L LER
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Explanation of Fig. 3—38

Fig. 3. Goblet-like cells (arrowheads) in the epithelial layer of the Pars distalis at the
surface of the Cavum hypophysiale. Goldberg and Chaikoff’s trichrome stain. >400.
Mucous substance is stained blue.

Fig. 4. Light micrograph of the adenchypophysial cells immunostained by antiserum
against sheep GH. ABC method. 400.

GH cells (arrowheads) are middle or small sized and round, columner or polyhedral in shape.
The nuclei of these cells are spherical or oval.

Fig. 5. Light micrograph of the adenohypophysial cells immunostained by antiserum
against sheep PRL. ABC method. X400.

PRL cells (arrowheads) are middle or small sized and grouped in cell cords surrounded by
sinusoid. The nuclei of these cells are spherical or oval.

Fig. 6. Light micrograph of the adenohypophysial cells immunostained by antiserum
against ACTH/synthetic. ABC method. X400

ACTH cells (arrowheads) are middle or large sized and polyhedral in shape. The nuclei of
these cells are irregular.

Fig. 7. Light micrograph of the adenohypophysial cells immunostained by antiserum
against sheep TSH. ABC method. X400.

TSH cells (arrowheads) are middle sized and round, oval or polyhedral in shape. The nuclei
of these cells are round, oval or polyhedral.

Fig. 8. Light micrograph of the adenohypophysial cells immunostained by antiserum
against bovine FSH. ABC method. X 400.

FSH cells (arrowheads) are middle sized and oval or polyhedral in shape. The nuclei of
these cells are round or oval.
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Explanation of Fig. 9—12

Fig. 9. FSH cells in the Pars intermedia of the adenohypophysis of an adult male goat.
ABC method. X100.

CH : Cavum hypophysiale, PD : Pars distalis, P1: Pars intermedia.

Fig. 10. Light micrograph of the adenohypophysial cells immunostained by antiserum
against human LHB. ABC method. X<400.

LHp cells (arrowheads) are middle sized and oval or polyhedral in shape. The nuclei of
these cells are round or oval.

Fig. 11-A, B, C. Light micrographs of TSH (A), FSH (B) and LHg cells (C) in 2xm thick
serial sections immunostained by ABC method. X400.

Same cells (arrowheads) were immunostained by anti-sTSH, anti-bFSH and anti-hLHz.
Fig. 12. Castration cells (arrowheads) immunostained with anti-bFSH serum. ABC
method. X 400.

The cytoplasm and nuclei of these cells are larger than those of normal male goat.
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HoMEOFITIE B FROPIME K b KiGw 3, Yk
WL LTBET A I N TER WY B
RNz, £25E0OFRTE, &FVE S B
o 2RO EN R ERFRIRD L I i
T&Rholz,

) BB & DR ZL

FEE AL 2 5 Y FORE, 167 B0
Ak (E8%137 AFE) 2BV T—8d FSH #ilfg &
LHp i B b ERa . I s 0
BT E AR DIEKL, LB RETH 572
(Fig.12). L& L1227 ARoBER(EE%9 7y A8
T, JOLIHEERFIRD s N Lo/, 167
BRo &8l TR s nzIBRL i TE, MR
BEBE TH - 7208, KESOEAL MBS T 250
ERICHIZER 2o FSH Mg s 2 iz LHS #ike
LHEL TAERHICETHWLOTH o, IO
Voo RO —EEH TSH M et LT b KITE %
LT

£ E=

KFEOER»S M2 3 v FORETERE TR
DERBIZSLTIR—RORFBEY O b O & IiFIZERE
OEEEE LD EEbN S, £ EMITIEGH,
PRL, ACTH, TSH, FSH kU LHg #iflansF®L,
Sz 203 % TSH, FSH AU LHg #Milas &
ET 22 eBERsN:, LeLBEESCE TR
FHOFULEIC S G L 7 BlasSHEEL TE D,
RS DM e BIEEI R R LT B DRIEA
WETIZEE S »ICid T & & - 7. Khatra and
Nanda (1981) it ¥ ¥ gt T H#ARO G DV TH
1, AR ER I A 2 B TR N AR & AT
S5 TWwa I ERBRRTVS, —THEEF(1962, 1964
b) W FIZ Shirasawa ef al. (1985) X ¥ ¥ OBRETE
RS AR T RADEMICOAME T 2 L LH

LTuwa, Ao b4 7 v FOBE, BREYHEHE
Bl 5 HEIC B O T bR T RO H HMMEIE %
T o EMGsBE RN LS, PRIEHES I I
BFEED —HE2HRIMOBOTH LD LHES
Na, BEDZ e by T v ¥ ORMETEELH
IRV T EREQ T IMIRAF S THIRCER D EV T
VB3 e ATHORBERE LB L TRBIITS
LErEZOND,

Wulzen (1914) 13 7 ¥ 2 BV ThetE TR AR
BT 2 28 & AROMKEFo L HA#EROMEICD
WTHEL Twb, 0%, Spaul and Howes

(1930), House (1943) K ¥ Cummings and Habel
(1966) »3% v F#AAT, Shirasawa ef al. (1985)
5% ¥ O FEET I OMBEOEELRRL 2, —#C
Z OHEREIZ Wulzen OIS &IN5 25, AT E
w127y Ao TEZE s h e hEE» s BB L E
EELLO MBI 2 O Wulzen DHE#ICHEE T2 4

DrEbnd. LhLSEEEsAzOE12Y Ao
HlEgRcEE, FOHBEXRRHIEVEILLLD
LHET 3,

FIGHME4 ik Uo 42 6 EEOHMEC LD
Wulzen O HIZ 50 THFAE MR AT
nEERICEEE R, IOBRIE OB T
2 &P E R S BRI 5 5 J L A TR T
% ¥ 4t12, Shirasawa ef al. (1985) DEBHREIC L
LHEREXFTHEHOTH D,

Shirasawa ef al. (1985) &, FSH %< 5 &
BHTERRLE L ERTA2MEEHCTYFOMR
HTFEREDRRAVE »FUMBROTE DL THREL
Twah, AFEOERITZOSBEORLVE YT
ARz B8 L T Shirasawa et af. (1985) OMZERR L
Fiz—%T 3.

Scott ef al. (1974) ¥, ACTH #% «-MSH OHiEX
WETH?Z E%TEHL, Lowry and Scott (1975) &
EYY, PV RUT YD «-MSH F0O7 3/ BEY
S ACTH 4 FORMOIMED 7 3 /BEI LRUT
HEIEEREL TS, FEEHICEEEICDZ ST
MSH S il a5+ 2 L &2 %5, 48 ACTH 1
Mg & 0 hfEfemsRIcEEE R L 2D, IO
£ 2% ACTH ¥ MSH @4 7f#s Lodtmttoro
ThHbEHEET S,

Zh g TRz OWILEOBRYET =i 0 SRR
nE AN (GTH M) 2B 5 i@ b m
HRERENSBOMELE I L>ThENTE ., £
no0% < BE—HE BT FSH & LH #ARIC
GHET 2L 2HRRT WS (Yoshimura ef al.
1981), AFFZeTH FSH M & Hi LH miF iz LR
—HlEARIEEEE R L2 IR I 0k D RIFRRS
AFEBTLLOTHZ, LirL, TSH ¥ GTH DR

MECEEL T, JHE T & RIS T S g
TE?%»mvﬁﬁ TiE L A Y7, TSH, FSH R U
LHZwThb o it g#O2DO0OH 722y b2
50, I0B a#IEINS 3HENLEY EBIEIER
BoBESH->Tuws, AR Tk TSH, FSH AU
LHE @ 3 20k E > EHT % iz & o F—Hl
HpRE s, EREBAEIC L - THERLLER
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MR L THHLTSH MEHBRIC L7243, Zhsd
HERZFO LI RANVE L OBE LOEMUO D, T
TSH M#E» FSH XU LH fifgic $ KIGL 72D T
BhortE23, FRPILHAMBWL THRAR
BT 5 1 DIx, BED B Wik ZFnLEDBRETH
BWICEET 2 LHB OFURESE TEb oD
BT S,

LA B T Wulzen O P8 £ 5k < BriE T #KE
HhfER iz TSH #0f, FSH MilEs % i3 LHS fikgs
BHETAECOREIZ I TVE YL, SHEBES
G AFICB LTINS OB PRIE ORISR 4 2
D1 OEICEHEI AT, 2O, GH Mgk v
PRL fll@ R R ¥, 208 TEREEH O SAREIC
flTv> %, Shirasawa et al. (1985) b FEHBILE
WEEERAOTYFORETERZET SIRREL
LTV 228, Wulzen 0 I8 % & < PREASHEBRIC B
W TSH #if2dH 2 i3 LHS MBS T2 v )
EEFIRLTwy, SEIAS {EREETETSE-
7208, ATV FRBLTHEEIZ 0SS
T2 ERBEERLOLEZLND, ERPHEEIC
BLIZheilEnERs A TOE» oD, &
EHBFNERI L 2RV E L SEHRORHERE
DAL EZZEHMS, BETEERDOERLELD
EERMIC DT ROBEEBRSNH -2, WD
THERE N o e b D EHRT 2, KFROERL
5, PAITYFIRS THORED S W IIHAEYIC
DLT BRI B VT IR S ORIV E VRIS
BETLEWIAREENEZ 50 b, /2, ERFE
DR X N e o 7o BRI 2 2 h & OIS ETE
T20h, HEEENICH 2 DIREBRFIEOKRLER
RO O IR I HEREE,

KRB OBETEED KL E RO L
ZOoWTREL OWRMENDH 2, RECBT 2HE
TR, TSR (1935) BEFBT YT, OB
(1962, 1964a) KU Mikami (1968) »ZhFhE%
YEEEBY S TEBHBEOHEFREL T2,
—ARBYF B TEBMEERD B0z D
HWELHD (OB DE, 1956d), SEIEHL -ES
MOBHE, 167 BROMEE TR EEMTIcEE T8
AL 7 FSH ka5 2 13 LHB #fE» 380 s -8,
127 ABOEE TR o Mig3EETE ko7,
IO h s BB HIRIC I3 B % ORI
RERPEEZEZESBRL THWIHDEEZ NS,
SEOHFEHIEBLBERO AR O R 5 2 @k
BHEoTwaiew, BMHLTALLENH S,

ME@ XSt a7 v FOBRETERGETIE TSHA
K4, FSH #ifa R o LHS Mila0 oAk s I 25
WThaIEMHL Lo, SHREELOERE
ik 3R HEEE L c B 2 BEE2ED, &7
EHroWHTA2FETHS.

L3 #

BNEERETHE 2 I FORBTERICOL
T, *O—RiEE L KBNS WAREO REHBEERN
BE2{Tot, PAIVFOTERDO ~BEEELRE
B0 EEMCRAIL TH L5, BRETEAGHE
MmO E CERs R e, DHEEEREOR L
R TS T 22 —BoME» SO BH, TOHE
iz TEL T,

T RAA T AT 2 SEANFEIEO RER
EE AR LR, GH, PRL R ACTH %3
ZMME TR FRFNHAIL - HIE s KIEBEE 2w L
23, TSH, FSH RO LHA 1233 2 AME T £ 0
WA RICKE % R Tl EZgE S 7o, FSH &
LHOZIHIHL TR IhETBEDH 2R
HRETHTALOTHEH, TSH L DORXMIED
WTIEH TSH MEOHEUDBED» o fc o LT
%, FSH #f¥: e LHp #if i 2B E VDY
ZEBMMP L L THBEELE RN, ZORERT
HRIEFHOREMROZh & HEL TESHLD
ThHol.

kA sy FORETEAFLBECE LT, TSH,
FSH K F LHG HifanRET 2 2 L SR s s, 2
N % T Wulzen O 8 25  HAEO R TEEH
RIERiz o N SHm T 5 I HERkEnT
Wi, SEESAERIBERFEVCHIRTS
3,
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Summary

The adenohypophysis of Tokara goats, the Japanese native species, were studied to
demonstrate the general structure and the characteristics of each endocrine cells by use of
antisera against GH, PRL, ACTH, TSH, FSH and LHg by lightmicroscopic immunohisto-

chemistry.
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The adenchypophysis of Tokara goat was characteristic in the Pars intermedia, which
extended to the dorsolateral surface of neurohypophysis in part and encircled it. Immunohis-
tochemical investigation showed that GH, PRL and ACTH cells distributed indepen-iently,
whereas there were some cells that responded to anti-TSH, anti-FSH and anti-LHS sera
simultaneously. The result that anti-FSH and anti-LHp sera stained same cells agrees the
reports by many authiors, but as concerns TSH cells, it is supposed that the specificity of
anti-TSH serum might be weak. In a castrated male goat, FSH and LHS cells changed to
the hypertrophied “castration cells”, which were stained a little paler than those of normal
male goat by antisera. TSH, FSH and LHS cells were also demonstrated in the Pars
intermedia, that has not been reported that TSH, FSH or LHS cells have existed in the Pars
intermedia of the adenohypophysis except for Wulzen’s cone.




