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Morphological Studies on the Pituitary of the Chum Salmon,
ONCORHYNCHUS KETA (1) Fine structure of the adenohypophysis

Yoshitaka Nagamama and Kiichiro YamMaMoTo

Abstract

The glandular cells in the adenohypophysis of the chum salmon, Oncorhyn-
chus keta, during their anadromous migration, have been investigated in the
present study. Observations with the aid of light- and electron microscopy
revealed nine glandular cells in the pro-, meso- and meta-adenohypophysis.

The prolactin-producing cells occupying the most part of the pro-adenohypo-
physis are columnar in shape and arranged in the form of follicles. They contain
secretory granules measuring 200-350 my in diameter, which are generally round
in shape but sometimes indefinite. Moreover, they are in strict contact with
each other by tight junctions and desmosomes and possess some cilia and microvilli
on the surface facing the follicular lumen. The corticotrophs are stained
specificially with MacConaill’s lead-hematoxylin and they are found in the
ventromedial edge of the pro-adenohypophysis and form a palisade-like layer
composed of two or three rows of cells. The secretory granules of the cells
measure 150-250 myu in diameter and show various electron densities, and their
limiting membranes are often separated from the granular cores. The somato-
trophs widely distributed in the meso-adenohypophysis are strongly stained by acid
dyes. These cells include many membrane-bound secretory granules ranging from
200 to 300 my in diameter, which are high in electron density and are round in
shape. Moreover, in the meso-adenohypophysis two kinds of basophils can be
perceived. The first type of basophils occupying the dorsal part of this lobe shows
a weak affinity to any basic dye. The secretory granules of the cells measure
about 200 myu in diameter and are often observed in the extended cisternae of the
rough endoplasmic reticulum. These morphological characteristics confirm that
the first type of basophils appears to be thyrotrophs. The second type of baso-
phils occupies the most part of the central region of the meso-adenohypophysis in
the fish during the anadromous migration. The cells are positive to aldehyde
fuchsin and PAS reaction and are characterized by the presence of two kinds of
granules, i.e., many high electron dense granules ranging from 200-300 myu in
diameter and a few low electron dense granules of about 2 u in the largest. These
features confirm that the second type of basophils appears to be gonadotrophs.

* JEHEEAR K B R P K P AR
(Laboratory of Fresh-Water Fish-Culture, Faculty of Fisheries, Hokkaido University)

— 2903 —



i &k Kk 2 & R XX, 4

Besides these cell types, chromophobes and undifferentiated cells are included in
the meso-adenohypophysis. The component glandular cells of the meta-
adenohypophysis can be divided into two cell types based on electron microscopical -
observations, i.e., one type includes secretory granules measuring about 200 my
and the other includes those measuring about 300myu. However, at present the
function of these cells is not known at all.

The glandular cell column of the adenohypophysis as well as neurohypophysis
are usually in touch with a thin layer of fibroblastic cells covered by a basement
membranes. Thus, the glandular cells in the adenohypophysis are not directly
in contact with neurohypophysis. The endothelial cells of capillaries have some
fenestrae of about 600-800 A in diameter, each fenestra being bridged by a
single-layered membrane separating a blood cavity from the surrounding peri-
capillary cavity. Fibroblastic cells are also situated outside the pericapillary
cavity and they are in direct contact with the glandular cells.

# B

B REON T EACE T 2 HBENIRIE I U OBFEEMSE 2 BO TIT b THRIM, BT
TR RTINS <, »OSBRIRSRY THEZHEE R L T 5O TREROPFIETRE
AV D EAMRRPRET S & RED TRETD - 1. Bl > TETEMS AL TEEA
O T EEOWIEELFT 2 b5 L 5ic2s b (Kurosumi et al., 1963; Oztan, 1966; Knowles and Vol-
lrath, 1966 ; Dharmamba and Nishioka, 1968 ; Nagahama and Yamamoto, 1969a), &+ & v
AHINE S KBS »IZINTHIY, ZORBERIITBODTH2L, BEAESKIC OV TRE—H
REZECRBERBIRD 5,

Yo BAFEOMTEEIZOWT § FEMSEC L 5 @51 » 72 23N THIZ (Olivereau and
Ridgway, 1962 ; Robertson and Wexler, 1962a, b;van Overbeske and McBride, 1967 ; Fagerlund
et al., 1968 ; McBride and van Overbeeke, 1969) %3, BTFHHMSEIC & A BEREBYD TH L BED
& T % Follenius (1963) ® = < X (Salmo irideus), Nagahama and Yamamoto (1969b) Dt »x <
2 (Oncorhynchus nerka) {2V TORE D 3 DA TCEEFMEHBOYMMBEC 2PN TIRIZEAR
HOEDEL, 35 CEMTFEBHIEINS, 2L THSEES S RIYEMOYr (Oncorhynchus
keta) AT ESG 2 EFRMSIC X > THEL, ZOWMBEZHLLICLIZOTRET 2,

TEARMEETICHILh, MBHORECERKOEL 25 SNIILEEY & - < X FHLBLEEF R
ZR, AH-ZK, BHEBERROFTBXHREFRCRIEBUDBEORLL JOLEEY 7 - <
AHBERS SRIFRRR, FAH&THBINERRSRGCECELBL LY 3, SHAHEOR
RO—3 B A EERRREH S & OBFFFRMBEI X -1,

” B & F &

BN W EHIDOY > (Oncorhynchus keta) 13ALREDERRE, + B DBOKEL X
CHR, + BIPRROTRETHEINIZLOTH H, FEIX 1966 469, 10 A, 1967 49, 10, 11
Ritfizolzo 35 B I DIc— AP THEL 12 2 FAGME & UTHML 1.

#E, R, AFHRERSEPRELICHE, BTER EHELEOHEBIZOHTEEL 2. M
TEEIIEAE U T Bouin # Zenker-formol ¥, Ciaccio R CHEEHK, B/ 77 « Lkt X b
5~7u DKL & U, Heidenhain (O azan, aldehyde fuchsin, PAS, alcian blue-PAS, MacConaill
(1947) O~ b F LY L EOFETREVRE L 2. BEAL UTRMTES 2, P, #
R TEAEDEMCHT, £4 %A E LT Millonig #EX iz Weber T 2~4 BiiEREL 12, —H
6.25 9 Glutalaldehyde THIFEEL, %D Millonig &< L& FfkBEELBREC -T2 5
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BREC AL 2, BETHIZY 529 47T 500~800A LU, BHRY 5=~, 80 2 EHE %KL,
Hr-HS-7 BUEFERMEE % A TR L 2. X 512 Epon 2380 14 DEIEIF % Em L, Richardson
et al. (1961) OFHLTHREL, BRI & O#hicftL 12,

# 2

1) YoMTEEO—BKE ,

W LYy ORTESR ETeROSHEET, BEZORIRM5mm X 3mm, HY 5mm TdhhH,
fDE L DAFTHEINT 3 L Sl B, BERETEER: HRETEAL CRIAN S, £O
HHTRETEETEERAG, PRETEARLEE, BRETEAIREEZEL, <O 3 AN
R E 53 bARSICERILE 3. U LUBRETEG E M TEEK: oXWiERYN (K1,2)
PRETHC L THDTHREC 2LE 3, FiRGETRER TEEAORRICAIBL, PIOERET
B U/3 v, O 2 BORERKED SN 3. OO L RERRCESIL, B
HERCHM Y AHERNBOMMED 5 T X TV 5, T OHARIZL DY 5 Prolactin EAMMK TS 3,
BRI T EAB D IE R G OB T HiKIiT L 128853 MacConaill DR~ b2 Y gl B
3 2 FARERHDSERR ORI 2 {E > THAET 3. ¢ ORI 7 DS L0 @iy 5 ACTH B
AR L HNT 3N B, HIRMETEERCEL TPRETEENEET 5, ¥ EHOBEE TR OPE
BT TEEDEZ L OEFN 2 ED T3, & OESDOIMITIE azocarmine G, orange G /5 L icifi{ By
3 2EABOPHEORBIE S SHBWL T 33, Chid STH BEEMETH 5, ININERELTE
A D HBK X SHEKEET 5. Chs OMKRIIEEEATRIH T b, PASIKL T HBHE
Thh, 2OWMEEE»S LT TSH EARREBA SN, COMIMNBORMEOMEE XK
FHOARBMEER L COoOMPcRHIN G, T PRETEFOEMcREEEARICRIBI I
ORI A LN B, L OMIBEOBKIIET 2 O—RICRET 5. KBUEEK T ORI ES D 2
Vw5, BERO b OTIRRETEAOKIE TR L B L. CORMRIZ GTH EEMIBE#EIN
3. WHIKEY 6Nz STH AN C OWHIC b BIEL TV 3, BRI TES & HEARK 3 0DS
L DERALICIZ B b % { ORI TEEDSBEMBA HRA TV 3, KR & 58850 613 L DS OM
Iz —EEE AL 3N VEEIC L 3 HET NS OEBRAWREOKX 2 3208 6 2 MO
BRI KHT AONZYUTH B EBHALHITINI. 36 TEREMBE T 5 RBMOEIC I35
ReHTIIEFRAFOMIEHRD bh, Zhit azan PR THFRICEZT 3 (K3),

2) £ECHDH DMMABRORMMEMEICOVT

A)  HIERHEETEA

i) Prolactin BEEAHIS ; BIBETEEOKEES % 5 azan Yufh Cid azocarmine G, Halmi @
aldehyde fuchsin ¥4 Tid light green 2, BHAETHIEE 3 (K4), L L MacConaill ®
AT by Y vicizfeE 550 (K5), osmic BE%E, Epon /3#, azur I -methylene blue D
1 p A TRAERVED TRESFGICRAIN S, MIIENET, S85~7Tw KE10~15
p TED—HIC 1~2 HOE2EtBeE T3 (86). COL 5 IHISIZMIREFANZRTHZED
POEOEC 2 Uid Ui aldehyde fuchsin BED 2 v 4 KA LN 3, 5D X 5 LMK ERE
#£3% 5T column 2R T 5, Lo~k 5 il T 5 AR —icBEaRIcM RT3
DPICIRFBRERIEEAETRIZVRES H 5, MERANCEEED SN 30WBRALIEAK L (i)}
MAFTKA X312 200 ~ 350 mp » h BEFBERB—THL, —RCIBEORBWIELIMTS (
X 13), M/ NEKIEL OB 2T THRAET 2480 b OTIRIERIC B BELFEE TR
B RLTH 3 (B14), L0 P PIRL OB E/ ML SRR OBICHFET 5. T4 OH
D EIEBIT D, MIRO bRt LB 4 LIFVIEFEET 5. 2200 o BORERIIG/N
APRROMRVPBERIND, ABAEREZRBBRTHIIVEELLLIMAREZETS 04D
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H— TR TD 5. BE2HR D EirKIBEIL tight junction & desmosome TEMZHES 3 h, BHO—
WIEPWRELE 9 + 2 OB TBHER D SRABRENED LN 3,

i) ACTH PEAEMM (Corticotroph) ; T DHIALIZHTEUME T EBEDE PRFHEOBEM T HRMkic
T 3EWHCEE 2 ~ 3 WOMBL RO 2/E-> THEET 5, aldehyde fuchsin  ¥efds T azan Yt
B2 XTIk EOREAIHL T $RVETE 2R 3 200 h, MacConaill DI~ M4 ) L CiadER
R FRICEEINS (K5) HBIIAB LU IR TERIE 7~128 Th 5. HIZHH L
U BABABT—RRCHIROPUIICAIEL, 1~2 HOC%E9 %, osmic BEE, Epon i,
azur I -methylene blue efA®D 1 x YIHTi2 Prolactin EEAEHIKEHHED TR FHEICHREIN 3 DIT
SU T, ACTH EEAIZ B FELRERS 2R L @itz Z L (6), HWEBIIL 150 ~ 250 g
TEERIC & > TEESRZ 5, osmic BEMEIETIRE II/MNEDZIRZEL ThicE2EOR
BELTRDONS (H16), 12 Weber BIETII—ICETHBERL T, OB LAEHD
By o AROBRLE THEA OB RT (K 15), HE/IMEEIIORHRL, SWEROEcE
ETIPRCIIIHTERRZE T2 325, RRARBRLLCRABTERISRY S 24 ori-
stae DFEE S L < 20 FIBREPIBHEEGBED LN D 3,

B) hERETEE

iii) STH PEAMIIE (Somatotroph); & D#WARIL azocarmine G, orange G, acid fuchsin /s & Tk
EINnsG, MIZABL L RMMET, K232 10~15 » h iSSR0 RONAIEL T
WAPRHCIZ DB T 5L L b D 3. PRETERSARIES A5h, HEEEERLE LR
FEL T column DHRAHHL, —BCBRTRT S Lz (K9 ). osmic BBER, Epontili,
azur I -methylene blue A0 1u BINTCRIFEFB-FAICETE S (K12), BEOSWERID
200 ~ 300 mp CETEERY—CHRL, HEHRESBRAHL NS (K17), P R0 b
DL A 61 3 FEFICRN TR R TR TR, B TEEOSWBRLHRENICE {4/ L T
5, NEEREETOPHBRU S BAWEBOMIIELS 86T 3. R ELCE TR
MREIRED NS, TV ERBERBIERL THEEL, 3~ 4 HOBFREFL IS Vo RE
ZoRfOI v NER SUSMIO T VOBl SRR Y, CONBETCORBMOES b Lif UIiIEs
Ih b, ARREIZERS UL A CHRBENCHEEL T 3, '

iv) HEEMME R (TSH BEAMES, Thyrotroph) ; & O#ATIL aniline blue 75 & DA
BFITHLYT b PAS, aldehyde fuchsin it L Td, e BV HBBALBERGE2ET 5, £¢
B RRET EEOHERED column DEDEICAEL T35, MR LLREAFTRIIIR10~
155, ZOBIEEMEOPLICASN S, BEHOY Y TRRUIELIEZOMBR DMLY EE S
N3, osmic BEE, Epon &, azur I-methylene blue &M 1x GIH TIIMMEIRFERICHS L
2OPIHERERE bTFhICERCEG I B BBR NG, COMBRERTET bk
ORI L THD TH 30, Btz hAANS b, MK IR 1o/ Mafhi ey
TECHHL TV 5. FWBERLIZEL OB THEELZRL, HEBHHIK L LEVIZED THRENTD 5.
KX X2 200 mp T, MNEIBBNIZTFEL, VWDW 3 intercisternal granules OREHZET 5, X
SINIFRAICIT L Y EFBEOECHRIBEETICL b 3. BEOR L 2V0EARBO KM
eI HELRBONAS (K 18),

v) REEMEEREE X (GTH EE4#MRS, Gonadotroph); ¢ ORI YKPTRAEL Iz 24£H Dk
REBEGETRIZEAYRRIN b o120, B YO b 0TS TOR/KICED b NHRETEEAD
MR b FEEL Tz (BT TR TRATORBO B $ LiIFLIiEAH 6 M L S
Z{b%5R7 . aniline blue 7z X OHEEMAIC L (K3 b 3 5iC PAS BT aldehyde fuchsin i 438
VERTHE 2R T, B 15~20 4 ORI & U < 2 HERORI T h Bt FEEDEM® column v K
EW Bt W B —FiBEL T35, K8ItRT & 5 icHlaBEhic B XKER 24 27T 5 aldehyde
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fuchsin ® PAS iciRed 3 BEIHEET 200, COMROKE TS 5. BFEBIET L COMBEON
BRBIBRE R T 3R/ 2 BEOBMLBEET S (M19), KERRKIVLOTERE 2,
LT ANEBFEEIIE . —F/MNERIE 200 ~ 300 mp TZ2OEFHER—KICE. TERU ICH
/N ARBLE 2RI M L Tis b SETRIR 2R T § ORED TH /v, TSt 2~ 3D
TVORIRE 22D B PEROI VO NE, IASERLLRIVZORERDET YR L,
SBIII SRRTIRIRT B B BRI T2 L2 6 O B 5 cristae it PREICIEL TV 2,

vi) {5324 (Chromophobe) ; ¢ DM HERETEEOHIRD column Fic—HRiid
STH EEAMINE X B THIET 3o 15 ~ 20 x DABOMB THIZEBZ O PN D 5. MAEIZ LD
BuaRlicat L T EfnER R0 (K99),

vii) ROMEGHET ;< OIS EREEEN & R RRE T BEDOE RO column Ficd h
£RBLTUTHEL, BBL U REAE TS 5, MREIRED THL { EBEROKRES 2 5
»Tw3 (X10),

C) #EmiETER

BB BACIIARRL 12 & 5 0 TRAEDZES ADBA TV 2, Ch b RERMKED column
L 12 aniline blue ICHeE BT & > T2 THNTU B, BB TEEOTRMINL azan Yufs Tid—H
RHREIC YA 3N B MBI A INT, AEZEITWAL L 65 (K1), T2 PAS, alde-
byde fuchsin Zr &2 $ I3 E A EFEMELRI T, DFbifi~ne bxv ) o THIRBINSG, DE
OGBSI ThORKET L BRACRL T, (OBRLGOMKREZ?RNTIEIIEETD 3,
¥ JoHIRE iz i alcian blue-PAS B CHRR A IN B3 1~2 HOBRKOBENRBH 5N 5,
column [EIEOMISIE, MHEEE ORICHET 38O 2 > T—EOMIEE 2T 545 column
OO OBRFIC I BEARER 2. TBESETOMBGBEINI LMD S (ML), E
R~ & 5 i PG OFED b I3 RS TEEORME % 2B LOMBEIKKRITZC LI TS
tdn o I BETEMSEI L ABETIHBONEROSWEROR 23 Er 6Pl b 2 BU
FOMBILE ST ALEND B L5BAS. TLOLE—ROMRIERELZ L TEh, SN
124 200mp &3¢, BTFEER—RicED (K20, HE/NIEIRL 12 b OCRATERE &
Uiz b ODHIBEL I MHEL T3, TAOEOFEZIIH T b B B0, REFR—BBRTH
EHBAREH LI b OHBRD SN 5. FERIDHKLIZKIOMAL T 5 HERL b 7 300 mp & 55—
RHLTK RN, 208IEDTHLV (B21), HiiREhdasad ) MR ES 2R . #
F/ NI TR TR B4 TV UHIZ 2~ 3 ROTVORR, THo/MEBSRHE
RELIRABTH 3, T2 Z20OMIEHIC 1 ~ 2 BOETFRECECRA MBS ERL, RS
AT 3K lysosome & Bbh 3k CHMERE LB LIELEREINS (K 22),

D) ®BHAME, FERETEGD LCRME L OBF '

B 12 i3 osmic B2, Epon 4#, azur I -methylene blue $efad it T EMAILD 1u S1H D>
5B 5 NI b O TN, MRMETEE, BHOE:OEEZRLIZLOTH 5, BRMLEDFEIC
ARRIESSTELEL, 26 & RMING E Oflici3 A BIE 20 mERBRSBEI NS, TRETE
FKIT A b AT FEME T AR NIZ 12 aldehyde fuchsin i JRYed 3 WIRSWHEDERIZITE A LED 5
Nz MBS L L O AIERT X 5 pituicyte D4 5N 5. BRMRITED THW—E DB
X ->THEEN column 2HRT 5. 72 L THERMMEE B ORI EE 1 EOLE2EL, SAROKR:
BOMBEILS VO BRSNS ED bh 5. Chb ORKMIEERRLITOMBK 23 ~27 Th 3. &
ML O BB B CEERAM M4 < NI REIRIC & » TE I A Tu 3 (K25), PIBLBRR ORI I
D BOEEL ITEE/ Mk CERREO AR, BREL ) KV~ AL ERONB, TRARDLL
2 ¥ B EER 600 ~ 800 A OB 3N, FAFhOSLIREN —BOEERBINL T
3. BRMLENEOIMUICREMLEEEBSFET 5. COBR—MIRIFE—SBEETL, B
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HESRB» bRA LA LN, Bt BREMET L B 3Nh 5 (K24, COBERIIZELDKE

20 lysosome, BE/Mk, BELUIZIAVOEZE 2SORHAALSE R L ERERERS LR
5 (X26), 271 220 column 38T 383 %2d5HL T 5, K4 D column iz—FDE
ERic X > THINTY 308, £OEER R E ORlicidSMd 5 MBBHFET 5. ThiZRE
TRASHERL, BEEPICIGEREL 28T~ o, /ME, BRI UL BABORNKLEEZHL,
3B ESBMESHIRONM BRSNS, I5RFHAD column IR b Bir HER DM I BRIEHS
BB TED 5N TV 3, [ 2312 column & BB T EASET SEIV TSN, HERETEERD

PR ) —BOEEEC L > THIN TV IOT, BRI ERETERE I 2 HROEERS I EN
SIZIRIINIHARBR L > T TEN TR HEBCET 5 L3720,

= ="

+ o BAEORMTEACEL TH, XEMSEIC X 3RBENIRIRV L OhZInTWT (O1-
ivereau and Ridgway, 1962; Robertson and Wexler, 1962 a, b; van Overbeeke and McBride, 1967;
Fagerlund et al., 1968; McBride and van Overbeeke, 1969) HijlR{%: T Az 1 Prolactin FEAKIM,
ACTH EA#ME, RRETEMRC I STH EAM, TSHEAMK, GTH EARRE S & ORI TF
ETZEINTV3Y, BEXOMEOBEEE OO TORMITRIREEAL R EFLDL X7
2 (0. nerka) TOHBEHHE—D L DTH5 5 (Nagshama and Yamamoto, 1969b), 3 5 I HHET
T TRBEMIROBE L, ERLE(HALLRINTVIN. ORI TEE L BEBEN
B > Ty BRUETRE I OO 2 AR T I EMNT A,

Prolactin FEARHIRG I SFERAGAERE THLANE U W IRRIREIF) 2R T SHBERLIX 200 ~ 350 mp THE
LU IRMEEEREL, BFEERE CGERO—BCHRE BEEPET 5. hbOBRENREI
t * % 2 (Nagahamaand Yamamoto, 1969b) D & & B —8,T 3, * v ¥ 1 % Tilapia D Prolactin
RS & SRR 7 OB AR E OB X Tite X v APAMESLLD, U UHRAIEL LR
REFULTR R0 WEHOY 7 D Prolactin LI MMBRIOEE D E - 12 & D> 548 { HHIRBL
2R BOITHEADBEELA LN, TIOHFA/MIFOREIR. CHICHLRKTEHELIZ 24
HBO%® Prolactin FEAMIL CIxPATRRROBE MIKkORZIEWD TR, FCBELITE »
<7 A®D Prolactin FEARLE X {IELIL T iz van Overbeeke and McBride (1967) i3 +X = % 4 b3
b5 FCBITT BB, COBMOMILIIKR 2 2 BLeRTC L 2BEL T3, ThikdERLN
PEEL & $iC Prolactin ARSI ADEAKD 6 RAKBITT 2BREBRELRABERL TB L L
ZPRERL TH h D THRBRRE.

ACTH B4R T EE column EEOMEEN: TEMECEL 1135 2L THFEL
MacConaill DN P+ ) 2 BT AT L U ZAEROMIETH 5. ORISR
B3 Fagerlund et al. (1968) 3 Metopirone ¥ & 3 E@B» WL MICLIC O. nerka & S. gairdneri
® ACTH EEAMLE X { —HT 5. 36 CHWRRIRBARRC X > TPPR-RHERZET 505, —
#riciz 150 ~ 250 mp CREAOETHEL T ITELROKED s WBERT. Lhb OSBRI
#i3 T. mossambica (Dharmamba and Nishioka, 1967) ¥ XNt »* < 2 (Nagahama and Yama-
moto, 1969b) 72D ACTH ELEMEDENE X —%KT3DA T/ < rat D Corticotroph D4k
BB L b X {HELPIL T3 (Kurosumi and Kobayashi, 1966),

STH EAMIRZHFRIEMR T PR TERCHEL THEET 5. 2B —RCETFEENE
200~ 300 mp CHMTHYH, 22X, 0¥ ZXORBHROTMBOERE SBT3,

BN % —EDi2 aniline blue 7t iYL T 3 AR T E < it PERE T EAOH QRO
column FEOEBiICAIML, %> ¥ s« (Nagahama and Yamamoto, 1969a) @ TSH EEAMHE: L {3
PlU T3, T WBELIE A 200 mp TREX DEFHE2SRL, 2 5T intercisternal granules D%
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RSB EZLIEVIZE T 5. MILEOBTEAD PR MR TRILRL o m Mad e FE
TAHORROBRB LI UIEBIE SN 5. ¥ OHEEM4RE —BPikAabh 3 intercisternal
granules i & ORFFLE O FIRBRIBHMIGI A 6 0 5 /MNAENER & FERiC X BTV 30T, HEE
HEMIR S —B02 TSH EAMIRTH 2 TRt —MRm < TW 3 i,

HFEEMEE R EHoYy r CRTRETERREET 57 b EE R TIE L U THEE
S0 column dHbh, ZOKMHYEED 3, ORI AMRETEGORRICESL 2 Pro-
lactin EEAMIIIEL TAORBEINZ L L 45 5, MOFHEEME%RL, PAS, aldehyde fuchsin 72
CR QI ARASERZHTIHE L L ROEROMIBTH 5. COMBOMITRPICIIET
HEORZ 3R/ 2EHOBASED b h, FIIEEL ICHE/MEELE S ERREEIHHBL Ty
ZONBBYUTH 5, LhoOFBFENKERIT Nagahama and Yamamoto (1969a) H3% > ¥ 2 THS
ML 1z GTH EAM R & U Nagahama and Yamamoto(1969b) 3t % < 2C, vanOverbeeke and
McBride (1967) & McBride and van Overbeeke (1969) 3 O. nerka TH S »ic L 12 GTH BEEAHIRE
LT3, L LAaMsAET b GTH EAMRIIMILEDEAS L AR (Barnes, 1962 ; Kuro-
sumi, 1968) FSH EEAMIARE LH EAMLE BFET 3 L EBWU TV AHEE 8>3 (Oztan, 1966 ;
Knowles and Vollrath, 1966), ¥ > #A¥HT ¢ Olivereau and Ridgway (1962) 2 chinook salmon
THBHIC L 2 BHEO LB ED 5 GTH B4R % beta #Ii2 & gamma #AD 2 Bt HEL T
3o U LZzhi s ERBFREODE < B —RHOAMGIT A 6 h 3 WRERZER D 5 GTH E4MIE
22EMICABELTRY, SFAMCES Chb DRMROBLEERBEAERBNLR TN, &
EL N DODOERBIT R0 $0¥ 5 Tid GTH ELAMRR—MEETDH 5 L OFEREETH
% (Nagahama and Yamamoto, 1969a), ¥4 O GTH BEAKM & WEBRZHSEMSF ¥ s DEIEFE
FTHEYL T T—EEOTRENE . CORIROBRCHEL S BRI TRRZD L 12D TH
EITLITETH 5,

W ERDOY r TIRBERMETEROMBIR AV IIEBRIDIR L A LHTER2RE Y, DTHMIT azan
LE TG, N bV ) U TERRBREINIINRITH 3. T b OEBREA 2458 Rob-
ertson and Wexler ('1962 a,b) = eX L KEHEY T, T van Overbeeke aﬁd McBride (1967)
BR=F S CHIERE BT 2. —Ric & ORI § QWBRLHB Vv, Th b ORKME 2 ED
MR B IN B, T20b 5K 200 mp THEOSUBRL2H T 5 H—EII & DEROHI 300 mp D
B 2T 5E_RIOMITD 5. L L hsDRIOKIRIRBAESL RATH H, SHBOBIZEIC
BHrhidz s v,

o o B T B DB & b R 3 column [EIEBI D T8 D 2 M35 %R Te T/2b b5 column ®
BRAIR I R s L REL 729 R — o, e SRR, 5 R A 5D s AR EEL, 20l
KECEEESFET 5. COMBRESHEGHROFEEFL TS e X ATRARINTV 3,
FREEHE T AR & BRAEAG & OB b FR M 2 7L 2 MOBERLE Thicid 3 ThizBEHRON
VWERABTORIEEFRBEECET S CLidnn,. MRS TERE: R : ORRsEIZe 2 <
2 (Nagahama and Yamamoto, 1969b), ¥+ ¥ & 7+ (Knowles and Vollrath, 1966) T#&3h
TR Y Xyphophorous, Phoxinus laevis (Follenius, 1965) L& Cabh 5> 7 XML IS >
B3, BHOFREARZHSCRELHEMIETEIN S, EONRITIZEER 600 ~ 800 A @
MLOEELBESN, 3512 OSMITI iE E FRRHI  BBIREME £ &> 5 AR B BRISAE SRR
Aoh3, ChbOERMES I EOFHIOMEIMLBEO TR I —&K T3  (Fujita
1969)0

 J B

FEEEEF MG - EFEMSEI X 288 oW L0V D (Oncorhynchus keta) B&ET Efkic 95
OB EZED I,
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Prolactin EEAEMIRRIE ATERIE T EA O ER S % & DIFERE CIRRREN 27T, SWEBIE 200
~350mp THAFS L RBABTETEERIRL, BREBCHRE, BICKREL2EMT 5. ACTH
EEAEAAR I AR T EAE D column FBIBOMRME T EEICHEL 1285 2 ~ 3 BOMBESERON
2l THAEUBA b2 ) Vgt d 5, WL 150~250 mp TH L OHE, BLXOETHE
EE2rdARROBED 2 WIBETY, STH AN GBI THRETEBECES SBLUT
VWBe SHIERIIE 200 ~300mp CETFHRENEL AT 5, HEEEMRE—RIIHOFEEY
257U, PERETEEOEWERD column BB L, SWEELIZK 200mp T, LiIFUISGRY
% intercisternal granules D227 5. MROE, LML SO WBEROMMBE L EN6 L
ORAfEIX TSH REARIM & HiT S h iz, RIS R W EROM TR S L BEL TV T,
B T READEM column DREL % 5 Tuize IFHEEMEHII T aldehyde fuchsin % PAS itxt
UTHBHETH 3, MRETRETHREORL IR 2 MRACER2EL, ZOMBFNEEH»
GTH EAMRREHEL 12, Ch b OO TR TEFIC I ARREMRE, B XORMEM
DEER NIz, R TERCRMIE Z OWMBEICE ST 2@ AELE S, thboM
ROBEBRAHTD 3.

H I TEEPOBRRMD column 1LY ¥ ~ A EBHER S B> TRETHMBEREHERT
BY, Ihe—BOREBENEA TV 3, EETEENREMCEET 258, WMEVERCE
THLLL ZOMICHEEER: EEBEVAEL T 3. BRLEFRZORAE>#H -RETHET R,
PIBZIC IR TEEH 600 ~ 800 mA D/MLABLIELIEA BN, 351k DAMUICIE BRI B B &
£ET 35,
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Explanation of Plates

PLATE 1

Fig. 1. Pituitary gland of a sexually mature chum salmon. Pro-adenohypophysis
(PRO), meso-adenchypophysis (MESO), meta-adenohypophysis (META) and neurohypo-
physis (NH) are clearly distinguishable. Azan. x50.

Fig. 3. Neurohypophysis (NH) in the meta-adenohypophysis which is filled with
aldehyde fuchsin positive materials. AF. x400.

Fig. 3. Midsagittal section of a part of hypothalamus. Some 1arge oells having
axons (arrow) are observed. Azan. x400.

Fig. 4. Prolactin-producing cells (P) showing a follicular arrangement in the pro-
adenohypophysis. Azan. x400.

Fig. 5. Midsagittal section of the pro-adenohypophysis. The palisade layer of
lead-hematoxylin positive corticotrophs (C) is seen between the lead-hematoxylin negative
prolactin-producing cells (P) and a branch of neurohypophysis. lead-hematoxylin. x 560.

Fig. 6. Photomicrograph of 1 x section of same portion as Fig. 5. P, prolactin pro-
ducing cells; C, oorticotrophs; NH, neurohypophysis. Weber. Azur II-methylene blue. x
560.
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PLATE 1II

Fig. 7. Ventral portion of the meso-adenohypophysis. An abundanoce of the second
type of basophils (B2) are seen in the figure, which contain AF positive granules. AF. x 122

Fig. 8. Basophils in the ventral portion of the meso- -adenohypophysis. Two kinds
of basophils are distinguishable, i.e., the first; type of basophxls (B1) and the second type of
bagophils (B2). AF. x560. .

Fig. 9. Dorsal portion of the meso- adenohypophysls Ch, ohromophoben 8, somato-
trophs. Azan. x400.

Fig. 10. Undifferentiated oells in the dorsal portion of the meso-adenchypophysis.
U, undifferentiated cells; NH, neurohypophysis. x 400.

Fig. 11. Portion of the meta-adenohypophysis. Mitosis (arrow) are often observed.
NH, neurchypophysis. Azan. x400.

Fig. 12. Photomicrograph of 1 4 section showing relationship among neurohypophy-
sis (NH), glandular cells (GC) and blood (B) of a sexually mature chum salmon pituitary.
Millonig. Azur IT-methylene blue. x560.



PLATE III

Fig. 13. Prolactin-producing ocells in the pro-adenohypophysis of a sexually mature
chum salmon. Many secretory granules are seen throughout the cytoplasm. &, Golgi
_apparatus; M, mitochondrion. x9,200." . ‘ )

Fig. 14. . Prolactin-producing oells in the pro-adenohypophysis of an immature two-
year-old chum salmon cultured in fresh water. Notice the well-developed rough endo-
plasmic reticulum (ER). x13,800. . : :
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PLATE IV

Fig. 15. Corticotrophs fixed with Weber solution in the pro-adenohypophysis of a
sexually mature chum salmon. The limiting membranes of the secretory granules are often
widely separated from their contents. ER, endoplasmio retioulum; M, mitochondrion.
% 13,800.

Fig. 16. Corticotrophs fixed with osmium alone in the pro-adenohypophysis of a
mature chum salmon. The secretory granules are mostly vesicular and they are with or
without cores. ER, endoplasmio retioulum. x20,000.



PLATE  V

Fig. 17. Somatotroph “in - the' meso-adenohypophysis ' of "a matire chuin salmon.
Dilated rough endoplasmic reticula (ER) are fourid among a number of secretory granules:
M, ‘mitochondrion: x 18,000. ’ ’ C
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PLATE VI

-+ Fig. 18. Basophils of the first type (Thyrotroph) in the meso-adenchypophysia of a
mature chum salmon. Notice the small granules which are usually observed - in the.
extended cisternae of the rough endoplasmic reticulum (ER). M, mitochondrion, x 18,000..



PLATE VII

" Fig. 19. Basophils of the second type (Gonadotroph) in the meso-adenohypophysis
of a mature chum salmon. Notice the large, low electron-dense granules (LG) and the
small high electron-dense granules (SG) in the cytoplasm. G, Golgi apparatus; ER,
endoplasmic reticulum; M, mitochondrion. x18,000.
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PLATE VIII

Fig. 20. Glandular cells of the first type in the meta-adenohypophysis of ‘a mature
chum salmon. The seoretory granules are small in size. M, mitochondrion; ER, endoplas-
mio retioulum. x13,000. ‘

Fig. 21. Glandular cells of the second type in the meta-adenohypophysis of & mature
chum salmon. The secretory granules are relatively large in size. G, Golgi apparatus;
L, lysosome; M, mitochondrion. x23,000. - ‘



PLATE IX.

-~ JFig. 22. Filamentous structure (F) observed in the meta.adenchypophysial cells of
a sexually mature chum salmon. G, Golgi apparatus; M, mitochondrion. x24,000. '
Fig. 23. Relationship between the neurohypophysis (NH) and the glandular oells
(GC) in the meta-adenohypophysis of a mature chum salmon. They are sepa.rated by
basement membranes (BM) and fibroblastic oells (FC). x12,000.
Fig. 24. Collagen fiber (CF) in the pericapillary space of a chum salmon pituitary.:
FC, fibroblastic oell; BM, basement membrane. x 12,000.
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PLATE X

Fig. 25. Relationship of a capillary, fibroblastic cells (FC) and & glandular cell (GC).
Fibroblastic cells (FC) are observed between the pericapillary space and a glandular ocell.
E, endothelial cell; ¥, filament. x18,000.



PLATE XI

Fig. 26. Perioapillary cell (PC) found in the pericapillary space (PS). BM, base-
ment membrane; E, endothelial oell; G, Golgi apparatus; L, lysosome. x18,000.



PLATE XI
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PLATE XII

Fig. 27. Relationship between two oell columns in the meso-adenohypophysis.
Glandular cells (GC) are enclosed by fibroblastic cells (FC) and basement membranes (BM).
F, filament; CT, connective tissue. x18,000.
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