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Histological observation on early development of
pituitary in flounder Paralichthys olivaceus
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Ocean University of China, Qingdao 266003)

ABSTRACT The fish pituitary, as an important endocrine organ, plays vital roles in endo-
crine-related function including growth, development and reproduction. In the present study,
the histological development of pituitary was observed for flounder Paralichthys olivaceus, and
adenohypophysial cells were identified preliminarily. The results showed that a solid cell cluster
was located under the diencephalon in 1 day post hatching (DPH) fry, migrated towards under
the infundibulum at the posterior diencephalon, and coalesced with neuroendocrine cells and
nerve fibers from the infundibulum to form the pituitary preliminarily in 3 DPH fry. The cell
cluster formed the adenohypophysis, and others primarily formed the neurohypophysis. In 8
DPH fry, the adenohypophysis differentiated into two portions: the pars intermedia (PI) and
the pars distalis (PD), which was divided into the rostral pars distalis (RPD) and the proximal
pars distalis (PPD) in 14 DPH fry. The fore-and-aft pituitary changed to dorsal-ventral position
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during metamorphosis stages of juvenile to young fish. The highly acidophilic cells were found
to dominate in the PPD in the 14 DPH fry and posterior developmental stages, and cells close to
nerve fibers in the PI showed strong basophilia. In the 42 DPH young fish, a few cells around
nerve fibers in the RPD were basophilic, whereas cells in the lower part of RPD were acidophil-
ic. The types of these cells were speculated based on the staining characteristics of hormone-se-
creting cells in the adult P. olivaceus.
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MEEEIAREEEHA ST WS EZ —, 8B4 50 W R B R IR ¥ F (Thyroid-stimulating hormone,
TSH) &5 b B Bz 7 ¥ % (Corticotropin, ACTH) 4R #: 5 ¥ % (Gonadotropin, GTH) .4 K # & (Growth hor-
mone, GH) {3 & (Prolactin, PRL) F1 2 £, & 4 it 1| # & (Melanocyte stimulating hormone, MSH) % 6~9 #
BE EIXEHRMERFA SEFEIRTHAEEN S WS ETARER AENEESESMEMRES
GEE % 2008), H 20 42 30 4E/UK Woodman(193D B T AXMEANIELSERGE,, BN EEEX
30 BF A EREHM S WHMHAT T NE  EAFETINEEOHAMHER L EBNGE, X HEELE
WHE— BB, T AKBERE WEMP R URAEFHE P RERNARBREESE R BRI T AW
FEAEETFHHE RE VBB (Chapman et al.  2005;Einarsdoéttir ez al. 2006;fE 3% 2008),

F#F Paralichthys olivaceus REENX T IHEBWEERMEN A THRAT NG ZHE B EMNXRES
HFHEAHE, BEE GTH ARERRE, ERATZHE, DA AENRRRBRRXVDSEFEALE
S GRER 1999, REEFCODMBLEE T FHRAMEERWEHE LRI WHE, hEAL
WAL BT ARG T 4(H8 . Tanaka % (1995) 1 Estevez % (200 M@ AU M AR AMTEERE T F
BEAF AN E RN BF SRS WA, AR FEGT T NG E RN R, RAHAAETERET
TR EREE I AFREETHBNRERARERHAT TOLEE, AIRITRBELZESTHERURE
JiR K H R S I R 3t B A 4R

1 #HE57HE

1.1 ##

ANLHEEWT 7 MG aIREILAEEBHETEBKTERAAREEKR 17~18 C, PIBTAZE
WAL 4 dHEBRBRE IR B 4dES 2~3 dBAE 1 KB 14d 58 5~6 dBUEE 1 K, BIRBEREKXRT
5. MEEALEKTERHA 2.4~28. 2 mm,

1.2 Fi&

¥IBAFEEIRLE 14 d WP A H B A Bouin’s W F B &, B4k 14 d IS WAIF FEM S A BT T
Bouin’s W P EE,24 h FRET 00 ERE . FAAEEE, ELYHF & 6~7 pm), HE 4. Olympus
BH-2 B T WEHE.
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2.1 MEEBRK

IR AT 2 K1 2. 4 mm, 3580 8] PR 2 40 AR TE R (B AR R B R AR AR A1 . IRL)E 1 d i
£ 2.6 mm, BT WL AR T A — S50 4K ET, 5 R O R TR S R J2 b 52 40 AR 3% , (8L 55 [F] A7 4 42 40 J
S 5B 5B, 3 42 400 M 2 I T S (R T , HE S R K, A AR R 55 T R A R M (AR L -A) . BB LS 2 R
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AL 1 dAFE YT B AL 2 dAT AP T IOR IR R A W AR M R A L 3 A R BT B A R A BIAH
ek S RS B R R s D AL 6 A A NB SR IR (ARG A A E L 8 d AR D) FLBE AL 10 dAF B G B
b 14 dAFBEHYT H 8L 20 d AT PY), B o8 PLAYMZ S MR T AR 1T AU e e DR G G T 52 1k 42 d 7B B kR &
A% ;] 0946 35 d (R AT, R PT oS SRYE 40 M K. 9846 35 d AF R R PPD iE B TE 41 M s 1. S8 4L 42 d AP &4\ 07, B#F kR RPD
R 4 M, AT Sk R RPD M I M 40 i
AH— AR ; CC— g fu A : Dien— MK ; DT— 4638 ; Hy-—F B Inf—IF 3} {6 s N—F & ; NH—M L3 K ; PD—SMUE ; PI—
&) &R s PPD— o SN 38 s RPD— R AU #8 s YS— O 3% 48
A Longitudinal section of 1 day post hatching (DPH) fry; B: lLongitudinal section of 2 DPH fry, arrow showing nerve fibers of
neuroendocrine cells in the infundibulum; C: Longitudinal section of 3 DPH fry, arrow showing cells in the dorsal neurchypophysis
separated from the infundibulum; D: Longitudinal section of 6 DPH fry, arrow showing cells in the ventral-posterior adenohypoph-
ysis; E; Longitudinal section of 8 DPH fry; IF: Longitudinal section of 10 DPH fry; G: Longitudinal section of 14 DPH fry; H.
Longitudinal section of 20 DPH fry, arrow showing the neural part of the PI, insert showing the I and [[ type cells of the neurohy-
pophysis; 1; Longitudinal section of 42 DPH fry. arrow showing the pituitary stalk; J; Longitudinal section of 35 DPH fry showing
the basophilic cells in the PI; K: Longitudinal section of 35 DPH fry showing the acidophilic cells in the PPD; L Longitudinal sec-
tion of 42 DPH fry, black arrow showing the basophilic cells in the RPD, white arrow showing the acidophilic cells in RPD
AH— Adenohypophysis; CC—Cell cluster; Dien— Diencephalon; DT—Digestive tract; Hy— Hypothalamus; Inf—infundibulum; N—Noto-
chord; NH—Neurohypophysis; PD—Pars distalis; Pl—Intermedia ; PPD—Proximal pars distalis; RPD—Rostral pars distalis; YS— Yolk sca
30 R R = L E R R o1 oy

Plate | ILongitudinal section of fry post hatching
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¥ 2.8 mm) , %40 I FTIE 2 (8] B RS 7 B 0 SF 1K L R R 0 B ok B TR S TR 48 P 0 4 G 0 e 2 4 A e
AZHBHEREMAER I-B) . EERMLE 3 dCFH2K 3. 1 mm), AT L E 2 690K 3 7k b 4 0 5 30 40 o R 3 p
ged S LRI LSS R R ATE B T X M 2R AR EE(ER 1-O) . MERAEN T iNEEK
JETEER, B S A G B SR 1 2 P 4 00 400 T B L A 8 A A 5 A AR 3 R Pl S0 40 Y BT 40 A 1k TR T
B o X, R HES B, MR IRI T R 27 4

2.2 BEEKHSL

WL SE 6 d P A EH 2K 3.9 mm, WATAKRT G LA K, BEAHR T2 EF FRJARE, LG
JEEANA BRI (ER T-D), B)E 8 dIFATFH LK 4.4 mm, AT 4 M AT T F AR E
3, B EH A R M EE (Pars distalis, PD) 15 (8] & (Pars intermedia, PD , AR ZFHEER I -B).

LG 10 dCPI2K 5. 2 mm) , 22 27 4E fo] B i iR 28 AR AT 308 07 » 180 Ji5 A A 3B 4 U5 0 4 e iRl ()
R 1-F). s 14 dfF ALK 7.1 mm, 59 B2 34K 200 8K, BRI 40T X 4 3 JTAMUE8 (Ros-
tral pars distalis, RPD) , 4 Ml #B (Proximal pars distalis, PPD) 1 57 8] #f (Pars intermedia, P1)3 B4 (B R I -
G), RPD i F i EARATH, A UITH L2 =M, RPD i HE5 5% ; PPD U TR E A+ 3,5 PPD 4 A &,
PPD 4 HE S RS B , 2 B2 OB VEBR VL P AL TN A5 IE#K, 5 PPD i M & 44y, I A M 2 F e £ &,
T 4 40 M VB B B

2.3 EXPHESEREREFNRE

WS 20 dfFAFH 2K 10. 1 mm, ARIFE EF, 3 ABSB B, BRI (R SMIES | 7 M 2 4 4 Fn s
SEAMMMAIEIN, MEEEEFTRSATHREEREIT,DEMN T T FIREEES, T 38 4 40 fd 7T 55 BF ) w5 fp 2
A, ] B2 R, BB, BRI i (R 40 i T BUAR A% R ST BT , X S R R VR 4R, R 4R R IR 2=
i, BREAE PIEBHEMEBER T -H.

HEf B A B R (84S 27.31 d, B £ K 13.8.15. 6 mm) RAEXRSZHRIG W4 A LS 35.42 d, EH 4
1 20.4.28. 2 mm) 1, AR R #H— 2P K, AWK KT, & 505450 M “F 5 297 HEF FF 4 161 “ 5 fE AL HEF
Ay, MEEERMNTREESUSR.EAES TERZH B, AYAFICELEERS T LNHEE, IFIT
wrREEPHNBEERL-D, PI FREAGES. 205 BEER 2/5, 2Bt (B 1-1); PPD &
WK, BN EEPRAEEHRE PIER. A S RIEA 2/5, B BRE 4R E (B T -K); RPD i F ik #&
{RRTIERR, 205 IR AR 1/5, 5 M & 3R S87 1 /0 B 40 i 2 mE Rk, T L T 4 i ) 2 g Rk (AR T -1L)

3 itig

3.1 FEHEBESHRIE

9% 5 64T £ b R S0 2 B B T AR AR S 45 0 L LSS 1 dAFATFT AR T A B — L0 A . R TIBENR
e 77 3 Sl A4 E LM RN EA . X TFIXE OB MR, EH M Ctenopharyngodon idellus FiES
F 8% Silurus meridionalis fiHEAR I & A= v, J& b JRUAG 1 16 T B2 4 B 2 40 Bt 38 A 5 S T8 B0 » DA A B 3¢ A 3
TREEPER ZSNAT 13 hf1 15 h(&MKE  1996; BFE XL 2004), BB T, EVMFFE T
eI E B JE bR 11 s T 8% A1 VR J2 40 B 3% A 0 M B9 BR G, 4L S 1 d RP AT 022 2 40 fa 1 4o T i) AR JRS 3K #E DU 2 2F 8%
fREWL)S 1 d WERISE R T S IR 2 40 M3 A8 3¢ R BE I T r g 72

B IR SRSk ke i A B R IR R R R B RBIE M 2FK, BB 10 d M2 IR 1 4 W £ 4E s A
PR AR S SRR, FFI6 S SR ER PI M AW IB R, X 55 M B 7 8588 Silurus asorus T 14 40 Hl i 43
s AR E (B SRS 1996 HIZEX%  2004; FBEE  2004), S0 40 M PR 40 f 0 A0 40 T8 R T IR
# i) RPD.PPD ¥4 PI, it SE & 5 88 X FIBE S Danio rerio 55 1358 fili 3 1A it WU IR & 42 A8 4L
(BWPZE 1996; BIE X% 2004; HER% 2004; Chapman eral. 2005),
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3.2 FRBEANGHESL

REERELLAREA SR GERE TR S AL WEEEMRER. BALE 8 d REESH PD
Pl B#ksr. $4L/E 14 d IRE (& RPD.PPD #1 PI 3 S (b i, =& i al w5 HEF . R “RUE B "IN AR
REEEHRRESEREHGEGERLE 42 OP, WBENKEE . PPD i RBEATHEEEMZEPIE
B, M 2 2 A TF I o AR T A o AR 45 B 5 M N RS B HE ST O 1 IR BV HE S 2R L A A AU AR (2000)
XTERFARRAYNFTRYUMEAEF HANHTRIA NS RMOEN. FHRNEESTLS 0T E P
BERTEHBER Hippoglossus hippoglossus AU El TREEME R T HERTH8, iNEK R T

& W BEAE X J5 (Einarsdbéttir et al.  2006),

3.3 MRAHMAMESTH

WLEET 10 d T TS REAIT LMK R, B HE REREUNEZBRARN >, BLE
U dWFFHiradh MEREERSRE R SR AROREEERET L . PPD ARLERERE, BE
ERERE—-ERPPDWFEMM. RI\EFHRA GH fARERY:, B PPD I E4GNER(REBS
2007) W Z R AP FHRBAEH GH A, KEEBHEGCH AREREABREHTAPHEEIBARZ
—, 4 PD BB PRI BEH R, R EE S E 8 A PPD(Einarsdottir ezal. 2006), HAEBD
Hippocampus japonicus B GH fIMBTES ARA AR A IREER PPD T EMMGK & 1994). BH#R6
R & 5 bic4E GH 410,21 B R JLF G TIREMA PPD 2GR CE  2004), 0] RF 675 H A 308
o, AR GH I8 LR H L P23 51 PPD, X T8 5 HEAF EAHEENAE K BT HIHEE.

LS 14 d KT 8947 b MR GH B E . PIRIE M AT AN AR EREHE, R FEWALE 42
d,PI iR B VEWME, FHBRAPIKW MSH IR EHHEHECRESS 200, BEHENREABE LIRS
PIRAMEE N MSH il. IBIL/E 42 AW F L& RPD o, SHWARERT AN BRARBEEME TR T
HHRUEERYE, RIERA RPDEEIWARMEIHLECREES 2007, R ZHAHBE LN
ACTH #Hia#1 PRL 4805, H /v B 5L 55 Tanaka 2 (1995) fil Estevez & (2001)@ it ik Mg A T EE
FOF AT MED N XFRAMA D HR B . R, X T 7 0815 T 7R 380K 20 36 40 M 44k 56 5 11w 18]
JFE 5 ¥ 7 8 ok — 25 B S B AL S T R E .
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