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Abstract

Development of the pituitary gland in Catla catla is studied in eight successive stages. from the time of the
forrnauqn of the cctophysecal analage at 5.8-mm long hatchling to the regionation of the different neuro-
endrocrine components of the pituitary at 160-mm long immature. under-yearling fish.
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. Introduction

Tﬁough voluminous literature is available on the morphology and histocytology of the
pituitary gland of adult teleost fishes, the development of the teleost pituitary has been
':atudied only in a few cases (trout', Fundulus?, Salmo salar’, Abramis?). Some
information on the development of the pituitary gland in post-embryonal and young
Stages of Gasterosteus™, Cyprinus carpio®, herring’ and Chanos®” is available. However.
the only information on the development of the pituitary gland of Indian freshwater
teleosts is that on Ophicephalus (Channa punctatus)'’ and Clarias batrachus''. While
there is some information on the development and morphology of the pituitary gland of
cyclostomes and elasmobranchs'?, comparable details on that of teleost fishes are
lacking. Hence, during the present studies, an attempt has been made to describe the
development of the pituitary gland of Catla catla which is one of the commercially

'Mportant major carps of India.

2. Material and methods
S p— ing the
]mma.tllre adults and different developmental stages of C .‘caﬂu were nht.-.i?::dtt:;rl:;&’iand
F?Td'"g season from the Tungabhadra reservoir fisheries unit nf!_l:;:- fi.:tl: e fixed
ISher; ‘ ; : y - stages O ¢ S '
eries Rescarch Institute during July 1984. The younger VE 301
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and after post-fixation. dehydrated in alcohol and cleared iy
«vlene. before embedding them in paraffin wax. Their sections were cut at 3 i thickness,
In the case of advanced stages. the brain with pituitary was dissected, fixed in Bouin's

fluid and were processed for histological purpose. Sec§|ons were stained with haema-
toxvlin-eosine as well as Cleveland Wolfe Trichrome stains and were observed for histg.

logical details.

in Bouin's fluid in s

3. Results and discussion

Stage 1. The beginning of the formation of the pituitary analage was noticed in the
hatchling of 12 hours old. This stage also corresponds to the penod when pigmented eyes
are noticed and the body has a yellowish hue on the dorsal side above the yolk sac. The
pituitary analage at this stage comprises an ectodermal epithehal mass. lying in close
contact with the brain floor. in the region of the diencephalon (fig. 1). This region is
referred to as the *post-optic lamina’ (PL). The hypophysis of C. catla arises as a solid
ingrowth of cells from the ectodermal epithelium. This mode of origin resembles the one
that is observed in several other species of teleosts' -, The first appearance of this
thickened epithelium is noticed at the 5-6mm stage. but an ectophyseal analage is
noticed only at the 5.8 to 6.00 mm stage. There is a progressive development of this
analage and a distinct neuroendocrine structure is noticed only in later stages.

Stage 2. At twenty-four hours after hatching, the ectodermal epithelial mass in the
region of the post-optic lamina shows further thickening and hyperplasia. It also assumes
an ovoid shape. This ‘ectophyseal analage’ of the pituitary is still not completely
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Fii. 2. Mid-saggital section of the brain of a larvd

at stage 2 (5.8 mm TL: 24 hours after hatching). 1©

show the ectophyseal analage (x 50). EA: Ector

itui physcal analage: 1f: Infundibulum: SI: Saccws
[ - ‘ ex fl - . - .

Prultary analage (EA) in Infundibuli: TR: Trabeculae: YS: Yolk sac: PL:

Post-optic lamina.

,Fl";.' 'l. Mid-saggital section of the brain of a larvy
at stage | (S.6mm TL: 12 hours after hatching)
Note the formation of the i

the region of the post-optic lamina (PL) (x 1(X})
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s€ arated f_rom ke ectodermal epithelum of the pharyngeal roof. It cor
m{,rphologlcal appearance of black chromatophores along the edge of the f;gonds to a

€r margin

11 <ac. The pigmentation in the eyes al
of the yolk sac The p1g AL yes also becomes dens e
oral aperture Of the larva is discernible as a slit (fig. 2). nse and the position of the

Srage 3 By Sex-emy-twq hours .aft_er hatching. the formation of the saccus infundibul;
(S1) and the undifferentiated pituitary 1S noticed. Several structural ;':mdific;t'umihbuh
rake place viz. . the development of the mouth and its continuity with the fore o qlso
The ectophyseal analage increases in size and gets separated from the buccal ei?tthcj:ﬁ'

From the diencephalic floor, a diverticulum (saccus infundibuli) develops
1o the tip of the notochord. ps and extends up

Stage 4. BY the fifth day after hatching. the analage increases in size and it becomes a
prominent structure. The cells from the post-optic floor and saccus infundibuli
proliferate 10 meet the ectophyseal analage and spread along the dorsal side of the latter
(fig. 3). It shows the beginning of the formation of the neurohypophysis. thus forming
the definiive neuroendrocrine component. However. differentiation among the cell

types of the glandular part (adenohypophysis) does not appear 1o have taken place.
though the post-larva <hows characteristic pattern of coloration.

Stage 5. By the fifteenth day after hatching. the components of the pituitary become
evident. The pituitary is closely <ituated near the parasphenoid bone and the nervous
tissue encroaches the posterior and dorsal part of the adenohypophysis. However, the
pituitary stalk i1s not significantly noticed. The distinction between the parts of the
adenohypophysis cannot be clearly made out. All cells appear equal in size and show
chromophobic reaction (fig. 4). However, morphologically the post-larva assumes the
typical species-specific pattern of chromatophores.

Stage 6. As a fry. on twenty-fifth day after hatching, the pituitary gland becomes more
elongated antero-posteriorly. While the invasion of the neurohypophyseal processes into
the adenohypophysis is noticed, it 15 not extensive (fig. 3). Further. the histological

pitunary of a post-larva al
after hatching). Note the
component of the

Fi. 4. Section of the
stage I (fifteenth day
undif[crcntiutcd glundulur -
iidt.‘l'lﬂh}'pﬂph}"iiﬁ (AH) (x 1M ).

::“;13. Scctiup passing through the hrain of a larva

-ag-c 4 (filth day after hatching). Note the

du?::ﬂlng of the infundibulum (IF) and the glan-
tomponent (PC) (x 1050).
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Fic. 6. Section of the pituitary of a fingerling
(stage 7). Note the typical neurohypophyseal (NH)
and adenohypophyseal (AH) components of the
pituitary gland. The interdigitations of the neuro-
hypophyseal processes with all the components of
the adenohypophysis 1s evident (X 125).

~

FiG. 5. Section of the pituitary of a post-larva at
stage 6 (Fry: twenty-fifth day after hatching!. Note
the neurchypophyseal processes (NH) invading the
adenohypophysis (AH) (X 93).

elements of the adenohypophysis remain still indistinct. The fry exhibits distinct
morphological resemblance with the adult.

Stage 7. At the fingerling stage i.e., two to three months after hatching, the pituitary
gland exhibits the typical neuroendocrine features. The adenohypophysis can be easily
distinguishable as a glandular component. different from the neurohypophysis (fig. 6).
The neurohypophyseal processes intimately interdigitate with most of the adenohypo-
physis. The pituitary stalk becomes highly distinguishable. However, the different
regions of the adenohypophysis are still not discernible.

S._fﬂg_e 8. In an immature adult female of C. catla, the distinct features of the adult
piturtary are discernible. The hypophysis appears like a compact cylindrical structure,
situated ventral to the brain to which it is attached by a prominent pituitary stalk (fig. 7).

FIGT 7. H'tstomorpholugy of the
an immature adult female (stage 8) (x 145).

Pituitary gland of FiG. 8. Neurohypophyseal region of the pituitary

of an immature adult (x 1030).
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. 9. Prastary gland of an immature adult female
M - { ‘

in 1he region ol the TRPI). Note the arrangement ol Fie,. 10. P ; .

the prolactin-seereting cells in the form of promi e b ey Ed o

e & s T
¥ : o X - rl:mal » . iin ? ’mmﬂ!llfc
pent lollicles (F) (x 1030). thmli: in hth region of the proximal pars dij:::;;:
showing the gonadotrophs (X 5
~ 1050).

The latter continues 1 5 uiplis :
— which intitlllTal::;-\I'mit:][l[:lLi"fﬁnuh}p?ph}rm as a great trunk — the neurohy :
ncurohvpophysis s ‘cnmui. iﬁltdtg with the adenohypophyseal com On}POphy51s
L CC,“S- d‘r ) [q..;pt.}“i lm‘ loosely arranged fibres among whilzh e::m.l Th v
fie HL]_ : plets and arregular patches of colloid-like mhaterial z;re u;r::;eif

The rostral pars distalis R :
acidophilic (:CIIZ. some hzm(l:jh[:i) ;:;ddl-ht;‘ljtfl}i EREIGARIEE. GRL 6 1SSV DRTPRC it
arranged in follicles (fig. 9). whic a few chromophobes. The acidophilic cells are
prolactin-secreting ccl!x::ph " : hich are not PAS positive. The cells are identified as
refractory 1o stain umj .norL '.*“ffﬂll'!.lnphnhc CC“'{‘ of the rostal pars distalis are not always
neurohypophysts. These m"‘_";: ‘} ie in the region between the prolactin cells and the
pars distalis (PPD) ‘nt' (*{} L I'L‘ga_rdcd as thf:' AC’T H cells. A1 this stage. the proximal
adenohypophysis. 1t conta ] {ft\r!u IS also .dlSCCI"l]th as a distinct region of the
atter: rcgurdéd u.s e m:l'n:; _m.!l—dclmed :1c:d<>ph:l§. but f;iiimly stained basophils. The
smaller basaphils hroi, lr: uin.wlwth?. may also be dlfferen.m.ned into two cell types i.e.,
petipheral basophils whni;c u Llld \ cound or oval. containing granular cytoplasm and
2roups owards the mec h n'uc ei are large and roupd. The_cells are found singly or in
o well-defined ¢ rP | p BI‘_} of Ih?_proxlmal pars distalis (fig. 10). In addition to these

vpes of cyvanophilic cells. there are also smaller cells with contracted

Nuclej. P
. Probably i » : : :
recruited’? these cells are the resting cells from which larger and active cells are

h the apex directed anteriorly. This
bling those of the PPD (probably.
omophobes appear like naked
). These are the intermedial
~stimulating hormone'*. The
he and faintly basophilic
hobes which contain

The pars i .
region 5:?;;?[::!:‘:(313 (Pl) IS 4 L?one-like region, wit
the gonadotronic ?w falptly st:a.med basophils resem
uclei dye 10 F:r:") ""“d lying adjacent to the latter. The chr
celly responsibl ‘L;r scanty non-staining cytoplasm (fig. 11
Proximg| Diirﬂ Ld' (‘I' 'thc clghgration of the melanophore
g“nadmmphq‘ Tl:ﬁtdlls {:?Xhlblls the presence of thyrotrop
S. The pars intermedia shows the presence of chromop
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Fic. 11. Pituitary gland of an immature adult in the
region of the pars intermedia showing the inter-
medial cells {x 1050).

little cytoplasm and are regarded as the intermedial cells. That the pattern of the body
surface as well as the pigmentation of the eyes of the fish get established early in the
developmental period suggests that this is probably one of the first adenohypophyseal
regions to become functionally established.
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