Morphological and Histological study of the pineal gland in  Aratinga
auricapillus (gold capped conure). ............... Shermean Abdulla Abd-ALrahman

Morphological and Histological study
of the pineal gland in Aratinga

auricapillus (gold capped conure).

Shermean Abdulla Abd-ALrahman
College of Education For Pure Science (Ibn AL-Haitham).

Abstract

The pineal gland of male gold capped conure was investigated to find out the
description of pineal parts design and cellular components at the light
microscopic level by using Haematoxyine — Eosin and periodic acid schift
reagent stain methods .The results of morphological aspects revealed that the
pineal body (distal part) was broad conical shaped with apex pointing anteriorly
and the pineal stalk (proximal part) was narrow long slender and middle
structure , which arises from the diencephalon . The result of microscopic
examinations indicated that the pineal parenchyma presented a tubule-follicular
structural organization. The rudimentary receptor pincalocytes formed a layer
of elongated cells with basal nuclei limiting the follicular lumen ,and had
sensory cilia projected into the lumen and granular vesicles .These cells were
designed as two forms A and B .Three distinct regions of regular stratified
organelles distribution was the characteristic feature of the rudimentary receptor
pincalocytes form A , while the cells form B were shorter and lacked that
polarity in their distribution of internal structures. The secretary pinealocytes
located in the external follicular layers were small , round and oval located in
the external follicular layers were small ., round and oval shaped cells, with
numerous dense core vesicles and with irregular shaped nuclei . There were a
populations of non pinealocytes , small vessels, capillaries and nerve fibers
found in the vascular surfaces.

Introduction

The pineal gland (also called the epiphysis cerebri , conarium and third eye)
1s a small and very important photoneuroendocrine organ located in the brain
[1,2.3]. The avian pineal gland represents a transitional type between a directly
photoreceptors  organ of non-mammalian species and prominent secretary
organ in mammals[4,5,6]. The pineal glands in birds reveals a varying degree
of morphological and structural organization [7,8,9,10, 11,12].The avian
pincal glands contain a circadian clock system [13,14.15], it acts like the
suprachiasmatic nucleus found in the hypothalamus of mammals [16]. The
rhythmic production of melatonin 1s under control of endogenous oscillators
located within the pineal itself [17.18].Melatonin 1s an indoleamine hormone
secretes during night,it 1s considered as chronological pacemaker hormone
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[19].The pineal gland regulates the activity of many physiological processes
including reproduction[20] , immune function [21,22], metabolism [19] and
facilitate migration[23].The present study 1s based on the pineal gland of male
Aratinga auricapillus (gold capped conure) which belong to the class Aves ,
Order Psittaciformes , Family Psittacidac and Subfamily Arinae. Gold capped
conures are zygodactyls having the four toes on each foot placed two at the
front and two back. While the curved beck shapes with the upper mandible
having slight mobility in the joint with the skull .The male have white areas
around the eyes[24].

Our aim 1s to identify the morphology , histology and cytoarchitectures of
different pineal cells distribution in male diurnal bird species . since the avian
pineal gland represent an excellent model for studying the bases and regulation
of circadian rhythms , 1s relatively autonomous in birds as stated by [25].

Material and Methods

Ten healthy adult male gold capped conures were used in this study,
obtained from the spinning market during winter season .The birds were
decapitated and the pineal glands were obtained by careful dissection. The
pineal glands were removed from the meninges and calvarium and then fixed in
10% buffered formalin, washed, dehydrated through deascending grades of
alcohol, cleared and embedded in paraffin wax .
Five —Six microns thick sections were cut by using rotary microtome . The
paraffin wax was removed by immersing the slides in xylene . The slides were
passed through descending grades of alcohol , distilled water and the sections
were stained with Haematoxyline — Eosin and special stain periodic acid shift
reagent stain methods , cleared with xylene and mounted with D.P.X. as per
usual methods [26].

Results
Morphological description of the pineal gland

The pineal gland in gold capped conure was intracranial midline in position ,
lodged 1n a narrow triangular space between the right , left cerebral hemisphere
and the cerebellum Fig.(2). It was a reddish gray organ surrounded by a capsule
which attached dorsally to the closely overlying meninges sheaths of the
calvartum by stout filaments Fig.(3). The pineal gland was composed of two
parts : 1- a broad conical shaped body (distal part) which found more dorsal
towards the roof of calvarium with apex pointing anteriorly , 2- a narrow long
slender middle stalk (proximal part) which arises from the diencephalon and
connected to the roof of the third ventricle.

Histological structure of the pineal gland

The pineal gland in gold capped conure was encapsulated by thin layers of
connective tissues that closely associated with the meningeal layers . The
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capsule formed  incompelete septa separated the pineal  parenchyma
components . The pineal parenchyma presented tubule- follicular structural
organization, and was formed by large oval follicles with wide lumen and small
spherical follicles with reduced lumen Fig.(4)

The nerve fibers formed a basket like structures around the pineal parenchyma .
The follicular wall was formed by layers of cells resembled the pseudostratified
epithelium , the follicular lumen was limited by a layer of two forms A and B of
the rudimentary receptor pinealocytes ,they appeared as a slim elongated cells
with nucleil located in their basal parts Fig.(5). The external layers of the
follicular wall were formed by layers of small round and oval secretory
pincalocytes . The rudimentary receptor pinealocytes form A were elongated
cells bordering the luminal sides of the follicles , extended through the whole
follicular wall and situated directly on the basement membrane reached to it
by the cytoplasmic processes . These cells were characterized by the regular
and stratified distribution of organelles located in the form of three distinct
regions, they were a basal region ., narrow neck region and outer segment
region .Aggregation of large

amount of granular vesicles positive to periodic acid schift reagent stain were
scen at the vestigial apical prolongation of the outer segment Fig.(6). The
cytoplasm of the narrow neck region connecting the basal cell region with the
outer segment that extended into the follicular border

A large amount of dense core vesicles located beside , underneath the basal
nucleus and i the basal cytoplasmic processes of the basal region. The
rudimentary receptor pinealocytes form B were shorter than the cells of form
A These cells were connected with the follicle border and showed polarity in
their internal structure, also they were lacked the regular and stratified
distribution of organelles Fig.(6) . The typical features of the apical parts of the
rudimentary receptor pinealocytes form A and B were the sensory cilia that
projected into the follicular lumen Fig.(5.6).

The secretary pinealocytes were characterized by the absence of the outer
segments , the cytoplasmic granules and the presence of numerous dense core
vesicles . The cell boundaries were indistinct , the nuclei had irregular shapes
which due to the inveginations of the nuclear membrane Fig.(6). The pineal
also contained non pinealocytes cells such as the interstitial supporting cells (
astrocyte glial cells) .

These cells had small elongated nuclei which stained more darker than that of
pinealocytes ,they were found in the external parts of the follicular wall Fig. (5)
.The interstitial spaces around the follicles ( 1.e. the vascular surfaces ) were
contained connective tissues , many small vessels , capillaries, nerve fibers and
pleomorphic neurons , the latter synapses with the pinealocytes that found
mside the follicles. Singly and small clusters of lymphocytes were found Fig.(7).
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The proximal parts of the pineal gland were characterized by the presence of
many non myelinated nerve fibers along the posterior wall of the stalk and a
number of nerve cells located in the form of a layer subjacent to the pinealocitic
lining around the basal portion of the stalk.

Discussion

The gold capped conure possessed a well developed pineal gland similar to
that described in other birds [6 ,9,12.27 |, and unlike to that of some owl species
[13] and some temperate owl species [20], they had degenerated pineal gland .
The morphological observation of this study revealed that the pineal body
(distal part) had conical shape, in comparison to that of other birds, It was
triangular in common gull [6] , enlarged club in tinamid birds [8] ., club top
shaped in turkey [10] and wide in domestic goose [11] . The pineal stalk
(proximal part) arises from the diencephalon and connected by a lumen to the
roof of the third ventricle , this finding was 1naccordanc
with the statement that found in common gull [6] and passeriform birds[7] . The
pineal parenchyma presented tubule- follicular structural organization . Similar
finding were found in tinamid birds [8] , Perdicula asiatica [10], turkey [10,12]
and domestic goose [11] . The tubule follicular type described as intermediate
state between the saccular type (1.e. a system of open tubes) that found in
passeriform birds , two species of crows[7] and the lobular type (i.e. masses of
parenchymal cells arranged in closed clusters ) that found in adult domestic
fowl[11] .

The pineal parenchyma in gold capped conure was formed by large oval
follicular with wide lumen and small spherical follicles with reduced lumen . In
Rhynchotus and Nothura there are a predominance of small follicles with a
reduced lumen , while in Tmmamus and Crypturellus . there are a
predominance of large follicles with wide lumen|[8].

The cytoarchitectural results indicated the two different types of
pinealocytes, the interstitial glial cells and the pleomorphic neurons , similar
observation reported in Corvus splendens [ 7], turkey [10,12] and domestic
goose [12] . The rudimentary receptor pinealocytes showed 1in two forms A
and B . This finding was reported only in domestic goose and not in other birds
as stated by [11] .The sensory cilia found in the apical part of the rudimentry
receptor pinealocytes , represented the photic input pathway to the oscillator as
stated by [14] in chicken pineal . The apical prolongations of the outer segments
were vestigial,it was due to the absence of the membrane multiplications that
found in the photoreceptor outer segments of non mammalian species [4]. The
granular vesicles found in this study possessed immunocytochemical serotonin
[27] and photo pigments pinopsin [28].
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The synapses between long and short processes of the rudimentary
receptor pinealocytes and pleomorphic neurons contained synaptic ribbons
which appeared small rod like during the day and large , slightly curved at
nights [4] , these synaptic ribbons contained neurohormonal endings [2.7] ,
photopigment  like rhodopsin , iodopsin [5.28] . melanopsin  and
cryptochromes which involved in regulation of clock function and melatonin
production [26].

The secretory pinealocytes were characterized by the absence of the outer
segments and by the presence of numerous dense core vesicles, these cells were
strongly similar to mammalian pinealocytes as stated by [16,23] .
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Fig. (1) Aratinga auricapillus (gold capped conure).

1. Cerebral hemisphere 2. Pineal gland 3.cerebellum
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Fig. (3) Pineal gland attached with the calvarium:
1. body (distal part) 2. Stalk (Proximal part)

Fig. (4) Longitudinal section in pineal gland illustrates: (PAS) (20 X)
1. capsule 2. Pineal parenchyma

884 Ol 22 ¢ 19 daall ¢ Lpesbuadlt Gy il 448 Alaa




Morphological and Histological study of the pineal gland in  Aratinga
auricapillus (gold capped conure). ............... Shermean Abdulla Abd-ALrahman

Fig (5) Longitudinal section in pineal parenchyma illustrates: (PAS) (40 X)

1. granular vesicles 2. sensory cilia 3. rudimentary receptor pinealocyte
Form A 4.follicular wall 5. glial cells 6. Lumen 7. secretory pinealocytes
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Fig. (6) Longitudinal section in pineal parenchyma i]lustrates.: (PAS) (40 X)

1. rudimentry receptor pinealocyte Form A 2. rudimentry receptor
pinealocyte Form B 3. Lumen 4. secretory pinealocytes 3. glial cells
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Fig. (7) Longitudinal section in pineal parenchyma illustrates the interstitial
spaces around the follicles (vascular spaces): (PAS) (40 X)
L.lymphocytes 2. Pleomorphic neurons 3. blood vessels 4. Nerve fibers
5. Septum
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