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Notes on the Development of the Pituitary Gland in
Tilapia mossambica

Yuichi Sasavama* and Hiroya TaramASHT**

Abstract

The development of the pituitary gland in Tilapia mossambica, bred in labora-
tory conditions at about 20°C, was examined histologically during their juvenile
period from 2 to 148 days after hatching. The adenohypophysis observed 2 days after
hatching was a prominent, spindle-shaped body attached to the ventral floor of
the diencephalon, grossly comprising the cranial and caudal cell masses
which were still undifferentiated in glandular cell types. Neural tissues with
aldehyde fuchsin (AF)-positive materials had invaded into the caudal part of the
gland at that age. About 5 days after hatching, most of the constituent cells
of the cranial part began to be stainable with acidic dyes, thus suggesting an early
differentiation of pro-adenohypophysis (Pr). Simultaneously the caudal part
came to be furnished with a few basophilic, presumably thyrotropic cells in its
anterior border, denoting an initial development of meso-adenohypophysis (Me).
In the same part of the adenohypophysis, cells of another basophilic type made their
appearance along the periphery of the neurohypophysial tissue 10 days after
hatching, locating the region of meta-adenohypophysis (Mt). The occurrence of
presumed somatotropic cells in Me and that of adrenocorticotropic cells in Pr
became detectable by 20 and 25 days after hatching, respectively. Moreover,
two types of cells showing different staining affinities were distinguishable in Mt
by 15 days of age.

The appearance of new, distinctly AF-positive cells, which were presumed
to be gonadotropic cells, was noticed in the ventral side of Me and along the
border between Pr and Me 30 days after hatching. These cells increased in
number and spread their distribution through Me in subsequent days. They came
to show an activated feature with cytoplasmic vacuolization when the gonads
displayed a considerable development associated with the commencement of
spermatogenesis and vitellogenesis. It was thus ascertained that their involve-
ment in the pituitary control of gonadal development was established not later
than 100 days after hatching. There was a linear relationship between the
growth of the pituitary gland and that of the body in T. mossambica, at least
during the juvenile period as observed in this study.

* IR EERENEEE
(Department of Biology, Faculty of Literature and Secience, Toyama University)

* JUHEE AR B A Bk TR
(Laboratory of Fresh-Water Fish-Culture; Faculty of Fisheries, Hokkaido University)
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EEAEC S CTLRTEA—AMRAOBENEEI TSR IIhTW2D, LnLliasnb, &
AR 3\ TR Jifh & AR TERR & O P RIBEE 2 VR T BB IC S TOMRIZ X TS L v,
2B, FOMPOERE L HREOMT BEAORBERROMBLINBREL Fundulus? 1o ¥ O
BTHAMNK SR TWBIRTESP, bPc Belsare® 7% Ophicephalus punctatus i3\ ~THER
DNHCHsBIECIKT EBRORB LT, FRIRCARROES) L BT 5 EEao B o
BEENLRPR L OEOBMERL TWBDHTH 5,

LichisT, AWEBIWTIX, 74 57, Tilapia mossambica O5HLHE2H3HL Y 1485 E
ETORRICHESHT BEO—BWARELARFCHEL, SHWEMBAA € vEEEROEN
fboRsH X B Lo

FHRECADCET D, FPHRICBIL TRBEEGREE S 270 % b - FdbiEl A ki I A —
BESEC B MLl B 5,

mEEFE

HRELTRAW T 4 57, Tilapia mossambica ORERIYL, 1971 £7 B 19 B S8EL #250
IVEA 24 HESLL A0 D TH S, SEBFLAhbOfEYBAIVSEL, AR
KX&MHT, KRN 20°C 2R - - ERRABERIAE CHAT L. HELTHED > 1 HERER O
BRDDCIREER S 2T S 66 HH TR TORAYE—0KEcis\ 125, BEL
BT BD, TR 2 > KI5,

BEEXSHEE2ZHEXROMLLTSBELIIOB3SHEE TS5 A LicfFiol, Bz 45, 65,
95 BV 148 HHI L fTle o, 45 H B CRAER 10 BB L5, 65 B HEBIWER
EHEEOBEES L VBRI R FRNTRBYEE L. BECBL TREELEEYST
L, 25 BHECRHEAREGEY, 5 A B TR TER LML EERY, ¥4 65 HBLUBRLKESE
PR TERERT Y BEH X724 D% Bouin KIEH 5\ % Zenker-formol WTEFEL f20 =D 2
Bl T 5% bY 2 e — AR CIRK L0, <574 vEIFEIR X ) 6p OB & L,
Heidenhain @ Azan Zuf8 % 7213 Gomori-Halmi © aldehyde fuchsin (AF) %% HE L 8251 ¢
Lo .

¥, WTERORERELRT0, TRAERKEOHRESAORS L, G EAKFROR KM
EEEBBET CHEL . SORMTREBORE (ARE LOBELEBICRTRALLTERE
B 30 2 8T B0 RN T BES & SR T BER4 O WL EhFimEc >\ ClE I &
h %mﬂbf\:o

HE R R
SMEBRORTES

S 2 BB (PiHthR 5.9mm, PHHAE 5.4mg), A EHAADONBENTCREIATED,
ﬁﬁﬁbiﬁiméh%&orbfgw R EANC iR, RIR, DI, B LI UMbl TED, BN
BEROBR TR BRI R T 5B, WT Bk, By 1458, 408k 508 OFER LR L
WHBOER LR TEORMICD - THNMECHE L CEET 5. W TEED fi 2|l
FHRIEILBECLTARADR, WTEERIAE IR L BFRCTT bR 5, ENE LT
Bk L OBRCKH T EEO BTN AF BYT 2 HEI WD OEEIRD bR, BRI T B
MBS EVBEBIhTWB 2t 25T, Lnl, BETEEYERT28OR: - grRs s
L, & 5~6p THAZDOREA 0, MTBEERCHRE LOZIALAK V. & OBEHORM T
BRCIEBRNS  OMRSAEALZOH, T0Z LRERLESEREAERL WS (K 1),
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All figures are sagittal sections through the pituitary gland of Tilapia mossambica.

Fig. 1.

Fig. 2.

Fig. 3.

Fig. 4.

- i 71 7 TR TERORE

The gland of a fry 2 days after hatching. Arrows indicate neurohypophysial
tissue with AF-positive materials, AF stain. x 250.

The gland of a fry 5 days after hatching, revealing an initial development of
pro-adenohypophysial cells. Arrows demonstrate faintly ATF-positive, possible
thyrotropic cells occurring in presumptive meso-adenohypophysis. N&, neurohypo-
physis; Pr, pro-adenohypophysis. AF stain. X 620.

The gland of a fry 15 days after hatching, showing the differentiation of meta-
adenohypophysial cells along the periphery of neurohypophysis (Nk). AF stain.
% 620.

The gland of a fry 20 days after hatching, exhibiting the occurrence of acidophilic
cells (arrows), or somatotropic ones, in developing meso-adenohypophysis. Azan
stain. X 620.

Figs. 5 and 6. The glands of fry 25 days after hatching. In Fig. 6, the existence of a new

kind of glandular cells, probably adrenocorticotropic ones, in pro-adenohypophysis
bordering on the neurohypophysial tissue is demonstrated by arrows. Fig. 5, AF
stain, x220; Fig. 6, Azan stain, X 620.
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BMTEEAORFH B L OBHCINENE > TH BN T EBERNT~ORARZE Db, OB E
B3 RTad s8R BEI RS, FRARBIRMICE = e 1 FERET5/NEO B
RUER ST CIIETET 5,

R TEEREBOMIESE

St 5 HEH (FHEK 6.9mm, FSHKE 7.3 mg), HAIINELRIRLK HIERCEKT %,
BT EE TR 1786, 46 538 Lico> TRIKE L b RRRH L, Ml THREDORANEHIT
725 BT BEMNBROMIIIEBIR X CBARECRISABYELE T~8p, B 4~5pTH
Yy, FEBEIL Azan RIS L - T orange G KhIFmeHE s (K 2), 2Dz kik, BRETREER
TR O BN HMEART L0 LBbh, ¥ REOKTESLHIL T, OB A
#:F ik (pro-adenchypophysis) ~EFET 54D LHEEI D, BHETRERECBRAL TV 5
EE LB TR L IR E ORCIEFCENM AL TR D, Z OEREOEM T BAKITIK
ORI, MRS WM L BT 5B TV, FOMRERO KO BIRMIEI, AF IR
B b o THRED D7\ B (DT By ik L8 BT 5 (K 2), & oM HHEY %
2L, B 5~6p THHNLORTEG IG5,

HE#% 10 B H (PGSR 7.1 mm, PEEE 7.1 mg), BT EBEIEE 160 5, i 53 TH %,
T EAdE & LM T EGIERR TR EI Y BT Lk - TEREZEL, REKL D IHE
BT 5, BT EETROMITLES N orange G FHEL R T, —J7, MT EBHETRIC K
THE, B L OBEREEC IR B MEAEEL, FAOMRETBEEROBECI AT KRR
TAMENBEIRD L5 B, LipiaT, = ORHOEN T RBATZENC, KT tbs
BT B Qb2 T, BRI S W TIETE A 2 o0WE AR A Sh bW h, B
i By #ilax & h R F#EA (meso-adenohypophysis) 12, Xbic AF KiR§T 5L v
fo SR T BABEOKS HEEM T EA (meta-adenchypophysis) W HYT 5%3E & L TafbL
DoH5HE5Bbhs,

St 15 H B (P#kRE 8.2 mm, FHIEE 13.2mg), #HAERCEKL, TEERCERY
b ot B, BT BE LB 180p, EHI50p Lic b, KEHRA~DREINHN D, Azan & T
RIS TEAD ML L D orange G T ERL, TR TREEAED B MZETERLHL €,
aniline blue & L ¥HT %, BT EBEOKAMINL AF $(2Tit aldehyde fuchsin G L,
Azan Zuf5Cli3 aniline blue & azocarmine G =¥t THER A 2T 5, % 7o MM T BAERCE
BT A Mk aldehyde fuchsin i Yok 2—77, Azan 348 TiY orange G ¥ % (X 3),
FROIFER LR L BIAREETEBEOFALZAE, BE 7T~8, BIRBHROLHLLNDIR
ZRBEL, AR TRY 4 THH, FLBREETHEERCOTORA N ADI S,

SHE#% 20 HE (CPEGE 10.9mm, FHHEE 30 mg), BT EETEEHN 1936, EHi65e Lich
BT o in 2 C PR T Bh OO H 5 & DT orange G AR T2 (B 4. £h
B (1% T CHIRAE 5~Tp, B 4~5p TH 5,

St 25 B H (PR 14.7mm, PHEEE 86mg), MARIICENTREAERELYT T,
T B B 228p, 4l 85 Lc YV INE X Y RET S (X 5), Rt T BEOHBETHICS -
THBEMRMN T RBECET 5 5~6p, KE 4~5p OSATLOMIL, MITELLER L7 { AF
B Y > Th Azan BB L > THIREAERESE (K 6), LA T ORI E Tie, i
B FTEEAC S W TR FO RIS % Lid 5 orange G fFHEMIfE & /e & A AR TRV ARERET
BHREMARI VIR E D 28, SiEHET EHC S\ TiT orange G FM#iEE: B MlaL K
MExh, SSEERETEACKSVC TR 2BOMLHAL A RIS X 55,
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All figures are sagittal sections through the pituitary gland of Tilapia mossambica.

Fig. 7. The gland of a young 30 days after hatching, revealing newly appearing, distinctly
AT-positive cells (arrows), possibly gonadotropic ones, in meso-adenohypophysis
(Me). Pr, pro-adenohypophysis. AF stain. x 550.

Figs. 8 and 9. The glands of young 65 days after hatching. Fig. 9 demonstrates an
increased distribution of gonadotropic cells through meso-adenohypophysis. AF
stain. Fig. 8, x 110; Fig. 9, x 550.

Figs. 10 and 11. The glands of young 95 days after hatching. Arrows in Fig. 11 indicate
cytoplasmic vacuoles appearing in gonadotropic cells. Fig. 10, AT stain, x 110;
Fig. 11, Azan stain, X 550.

Fig. 12. The gland of a young 148 days after hatching. Azan stain. x60.

- R MERIEO HIE & E0EE(

S 30 HE CEEAR 17.8 mm, F¥kE 179 mg), MM FEET LM 275, ik 110p &
fe b, o R e R RO M L S RTRME T AL ORI AF i xhbn Tl B 2 M
B (LATF By fila &0F %) MSHET S (M 7). 24 bR TER & hiftt T EBAEOSIR I 77k

— DT
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THREN TEAEBROERE LB L, #EH*E2LREE 7~8k, BRI EN 5, HILER
DITOHE B hT AF IHED/NERI 2 BT S, HEEHEE TEOMBIOBREI Eidio, Lo
T = DRI gt T BAOEHE & BREHO 2 & FricifaAdlsiZebh, o B, Ml
VLR T BAEMRO B O R /NER KT 5,

St 35~45 H B (BEH 21,5~30, 2mm, {FE 0,35~0,86 g), M T EETFEEF 350~3654,
Eiih 150~200p 7%, BT BEESTOMBRRENC SV TREDO LT E—BTDH LIS,
Tichb, St 25 H BOoRM TR EZTOMBORKE L T, MEETERCK-TREZDOKR
o a b AR Azan RufBiZ X - T azocarmine G IZ 3 §v g v, AEMTFEMAIC VT, B
CHBELUE B, #ilal, AF E2 0 Tl Azan 3 L - T aniline blue ICHRHL, HEFZOK
BT, B TEEIE RS- TIEELE TS, MEET REERICET 2/ AF Rac
F\Th orange G Il Yeg b IFMEH &R T,

St 65 H B (FiofkE 40,7 mm, FHEE 2.7¢), MM FEASTREMEN 3750, Eih 245p TH
bo HIEMTEAILEVGEEINEEL T2 L L TREOKT BRI HEYELEDS (K
8), iRt T EBAEE O B, MIIHEN L D SATS D VCIBAGAEHEEL, RAEH Te ©
BL, MREGEAUELMRET S EAY 25, MRETC£2E0 AF BHBER ST h TH 5,
B, M2 A0SR & & &bt T BHEEEA~ & 00 M 2T 5 (K9, —JF, B #lgizo
Mt Eh i \BE LB R bR, filiEAUSHRE2 D5,

Sk 95 HEH CPHE%E 51.1mm, PHEE 4.7¢), KT RAIFEH 460, Ml 365 Lich,
AR By §BOSAREE~E V- £ 5050, SR EFEE TR T BEOLMmA 2 hD 5
iz d (€ 10), FR ST i T Azan i k- THIBREN 20 B D
Lhakswiks (B 1), BEETERITREOEH~LIDICEEL, M FEEROETMLATHE
T Bk & IR T EBERSRAD 5.

S 148 HH (PHEKE 67.8 mm, k& 10.0g), FHEEILER 540 p, ERAT 490 p K&
T5, HEIE 2 vk & L ThErnEbL, BREToRAMEY A, PRETES, ETKE
B WTEFOES LR BRI A E -7 B R ThHD bR, BRENC LHRBENC S TEES TR
ADFREEbLLTWE SIS (K 12),

MTEEOREL K

SEB2HH X D 148 H H ¥ TOMFRBAEPHTM ORI & 5 - AED RN L OEICIERY
KEBIEENA LR (R 13), B TEGRROEMYIET 5 &, HIRY T B & SR TRk
i, IISWATLUTHEAT B, PR TEATSLHE 65 HE, 4EN 2.65g ¥ T2 H B, £
OBAFCHERT HHEAEYHE B, —F, MRk T EEESEE 46 BHH, AEK 860 mg ¥ CTlEM
FTERELSME D LR VA 65 HAUBZOREIBE LIt ik, ThbOREFRIHELDH
FHEBNTHFABETH T, FTHELIHOERES IO TREATEYRE T L, K 13 Ck¥HT
Ebhxh T3, BBt 656 B ok T PighE, M 42.0cm, # 39.3mm, THEE, K
2.9g, l 2.4 g CWFRLBEO T AWEHICERCKED o T, M FEEEPHERCENTLZD
BT CULAT « b - BBRVE T B LR T BRORMRMEOH /AR A E <, SHiC 148 H HOMED
Pl T BAOER MY 9 LEBRCKE) 5T,

Z 3

Belsare® 1% Ophicephalus punctatus 3\~ C, BETEED 5 bo{kik 30 B HT, 1$kMEIRY:
TEEC I HWA RS B BB L, Rt T BAL MR T oM, MRFENCRS
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Fig. 13. Relationship between total and regional pituitary areas, measured in the mid-
sagittal sections of the pituitary glands, and body weight of T'ilapia mossambica.
All values are plotted on logarithmic scales. Me, meso-adenohypophysis; Mi,
meota-a denohypophysis; Nk, neurchypophysis; Pr, pro-adenohypophysis; Total,
whole pituitary.

(ke FH#fho “anterior region” I hAMbTHZ L& MML T\ 5, ¥ 7= Matthews? T L % &
Fundulus 7w\ CTIZREOBRHRT “pars intermedia” BRIXh D23 H D “pars anterior” D
B —ETH D, RS TESL L TOVHWPB transitional region (IREZH VT
KACERWEWS, —F, 74 57O TIRITRETEEOMEL TR LB BT Y, BRPIR
W T Bk le 5 R TEASRTROMBETRE L ETAHEL Y HET 52 LithhwsT,

Fild: T Btkic ST, FORBOOMENLSEE S HE X b Azan R T orange G KR )
12U, Bitis > T azocarmine G k_:i)ﬁﬁ]ﬁ?i\‘bﬁéﬁb‘«‘uﬁ@%‘gbtﬂ, 25 HH &M
EMT B BT A Y Azan HRefaicd AF R iR S5THRE T EGROR ) OMIE L 1R
755 LB M E T ofc, Dharmamba & Nishioka®® OEEEEHESTZ L, ZhbiXthE il
EBhF S s FvEEER, BENEIBREMNE R vEEMTHS S LEbI D,

RIS T EEC I\ THE, HEE5HE X WV NTECRTIROMRY TEALETIERCHET
AN TEAEROESE, AF KEb» THRGT sERERT2, oMtz &0TF
FEORELEL TH USRI BE S hiz, Poecilia reticulata®®, P.latipinna®, Oncorhynchus
nerka® ¥ Y U Carassius auratus® 7c KR\ TL, BURIRFIE K VAR (TSH M) i3
Azan BRI X W B FPE ), HELAHLSAHEELREIFRCHET 2, Thb ZE» D
fo < IR T BhD S EH 5\ XA T REOKEIARB L, MW U/IMNEEBKL THFET %,
dgt TRANEIC 2000 5 B4 AR T AR L BH/cBE % L D, Herichthys cyanogutta-
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tus TRVTIE, S 2 B HOFRAD T BMECIERCHE AF tRETAMBOHBE N EEIh T
WA, HIFERBEHEABOERND, Zhbit TSH#MRTHS LAEIA TV, LizsisT
T4 7€7D5H BOTERECHBT5FEREEMR (B, #ig) i3 TSH METh 5 TR A,

SAbtk 20 B HofER oIt FEMAICIE Azan ool X - T orange G o % 2HIHIAHEL,
LREORED® P M TEREOCHIKE HET 2L, FOMBRYEN, ¥, OB vHER
TR ER R T LD FRALIRERLE VEAMREEEIN S,

SIEEg 30 B i i hiRME T RAEE LAIRE TEA L OERICB - T AF 4 5 ipda it
Fa (B #ie) BT 2, thbEEO B, MM L BT 2R THRO S BOER L d
D, Whkd B MlAOEED» 5 OB RRERT 5, LU baTHOAELED TEL DA T
ATARAEO v € o AR (GTH fifR) » bR TR A8 L, aniline blue % aldehyde
fuchsin 7x &> MEMERC L<REh, KBCTAKLI VI ARREETS - L 20bh T
B0, LichoTF 4 5 7HAOK T BRI 2 h b, *ORBEOME, T, %
EHISIMTBEORECESHREL D GTH#MELELh 2, ULk, BEFackTs
GTH il & EFRORBICEL TORBT P L L bETRRYIC 3 & fovs, V¥ 4, Carassius
auratus ¥Z\CTik GTH Mgz st 80 HE, 4R 3cem, #E 2g oA TCRED SR,
FDROMEINI DNz H 29, 7, Y%, Oncorhynchus keta o3\ ~T, GTH oW
DHOR L DIEE 3~4g MTHRIBICHOINERIE,EET 1D, Belsare® it Ophice-
phalus punctatus B\ CTHERELL ToicbAs, SE#E2 5 8, 45 20 mm #chlad T Eik
CEHEEMR RS b h, BEH 80mm Tk, Ly ARSAFEENEEAHEL, 2Rt
B TREHT I LD SHEEN 2 ¥ B TRRBCETERC HBRYE T BEOXE S R L LT L
Ty %, Nakamura & Takahashi'® 12 X % & Tilapia mossambica DYEFLITSEHE 20 HEC
BT H, AEOBRET GTH MtAHET551L% 30 B Bicid, BRIEDICHOINELL 5, Sk
#® 65~95 HA R T 5 & GTH M Eiafb it - Tl FEBEETR L » FE~ L 2O L1ET,
FILL EORSAETROEBIBARIIC H -5, Tihobb, PRSIV TIIIBEIIO RENL LR,
BRIV TIEFRERED 5 DT Z 5 BRAETHRINLC ¥ b, 51k 100~150 B B osis
THINEER PGS h 51, GTH M0 22l it 0 WER OB A R A CREMBIEREL T 2
RELERIATEDMD, MR L VISR~ ORTES L O HRT T B 5k
RVEVORETFRHHZ MDY, 74 5 7RPBOTRTREE—ERB R0 S L LHBESEDH
ik S5 {EE 100 B TRITAL0LRbh %, LHLAND, FOERARIC STz A4
BN, HROBHIWETHES S,

ERE LT EHIEPEER & O BREBRSA LR, &35, Gadus morhua I\ Tik
HRELNTEFEROMCIERBGIEET SN, BHCX-T, $LEMicl-CL TEREER
BEEL, ZOERLL TREBTHRABNAER IR TW B, KFFRICE-TL, 65 HEOHAD
TERSIEFUTER & 148 A BOhRM T RATE IS L v BB Ak hots, S OBEEIZHL A
TRV, BRECESWTHESEY VBAEMCH S 2 L LEBRTIIWTHAH 5, 2bKk, B
TEREZBLILBL T2 L TRE S0 65 HE ¥ TF0 RERMO 2 i Bh, M
M T EEOREL 45 BHLUBEE LS, ZoZ LR EHHERCRSVCORETH B b M
EEREYTRTICEEE 50, THEORRZEORGLYEME TS 5 2 CHRHREWV L Bbh 3,

= #

F4SET Tilapiabmossambica DHEE2HE LY 1 HEE COMADKTEBEDRKE ¥
RMFEHCBREL 7, St 2 B HORTERIEMECHE L THEVL2EL, B Thicl-T
ATERIR & 50K & X S h, SR it AF BB OMES B L 5 BEEROBAN AL
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Too BRMETEE T, S50 Hic, WRROERIAFBRELELIILYD, BFRO S b
FURAR IS = L & v AR & Bbh 3 FEEMRAHEE L, S0 10 B Bicid iR o g
T BER I AF WMo AL 5E Y, B - & « HESE T BEOHESLINZITH L 5
Litots b8 20 B Bicihifh T Bk B~ vEE IR Bhh b RKN, ¥4 25 HH
CRETREE T BB RER L & v EAR L HE I SRRN AL OB L DO E E o &
B LEMATERIC i 5, ¥ hesfbig 16 B HUMBO BB T Ec i, RakoRi 2 2@ oMMk
DEENREDL I, HIL#k 30 B B ikhiate T 8Bk L iTRE T BEAOBRICR - T AF 3 < R
¥ oMl HBIL, TOME, Rfalt, ZOEROBESD L CTARMEME AL e vEEMRLFE &
hic, ZhOBAREES >N THEETERER~ LKL, HE4% 100 BB Cfillgo
Zefufb it - CEMILL oo Licdino TLORKE ClREMR~DO T RBEDTREN L T5 2 Litmm
Thi, FLMTHBEOEFMEEOMALAE - AROBMRKOMCIIERBIMMNARL R, FE
O—HHTHERES T EBREFHEROAE I W TENBCELBE,NH -7,
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