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Abstract:

Two species of lizards are used in the present work Eumeces schneiderii as a
hibernating reptile and Laudakia stellio brachydactyla as a non-hibernating one.

Macroscopically, the thyroid of Eumeces schneiderii is formed of separate paired
structures lying on both sides of the bifurcation of left and right carotid arteries. The
thyroid of Laudakia, is formed of two well defined lobes each lying on either side of the
trachea with a narrow connecting isthmus.

Microscopically, the thyroid gland in both animals is composed of a big number of
follicles which are held together by a loose connective tissue. The Interfollicular spaces
are filled with blood sinusoids. Each follicle is composed of one layer of epithelial cells,
which vary in their heights from winter to summer.

In Laudakia, the gland never become completely inactive during winter. In Eumeces
schneiderii , it is completely inactive during hibernation.

Intracellular colloid droplets are rarely found in the thyroid of Laudakia, while they are

very frequent In Eumeces schneiderii. This colloid shows regular seasonal changes in
both animals depending on the degree of activity of acini.

Introduction:

Although reptiles Eumeces schneiderii and Viguier(1909a) described the
Laudakia stellio brachydactyla have been presence of lymphoid tissue in variable
recorded in Egypt from long time places of the thyroid gland of the gecko
(Anderson, 1898), there are little Tarentola mauretaniea. He stated that this
informations about the histological and tissue is similar to the thymus of young
histochemical structures of the endocrine lizard. Group of lymphocytes was also
glands of these species. described by Eggert (1934) in the tropical
Several early anatomists reported gecko, Gymnodactylus marmoratus on the
about the presence of the thyroid tissue in sides of the thyroid gland.
few reptiles. Detailed description of the Eggert (1935) described the presence
gross morphology of the thyroid is available of aggregations of lymphocytes in the
for only a small number of reptiles; thyroid glands of Lacerta agilis;
Naccarati (1922) on Emys evropaea |, Lacertavivipara and Lacertamuralis in the
Pischinger (1937) on Chalcides, and interfollicular spaces next to the rest cells.
Adams (1939) on Sphenodon and Lacerta Bragdon (1952) in grater snake
made a comparative presentation of the Thamnophis sirtalis indicated that, the
anatomical features of the endocrine gland gland is avoid or globular in shape located
in the neck region of reptiles and other at the level of the twenty first to twenty
vertebrates. fourth ventral scutum.The resultes of the
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comprehensive work carried out by Lynn
and Walsh (1957) in Lacertilia, Gans and
Lynn (1965) and Lynn (1970) indicated
that, the most common thyroid form in
lizards with exception of Amphisloaenia is
like that of mammals.

Viguier (1909a,b & 1911) in

Tarentola mauretaniea and Uromastyx
acanthinurus gave brief description of
normal thyroid histology in several lizards.
Barchiesi (1928) discussed the effects of
prolonged starvation up on the turtle thyroid
and pointed out the enormous variability in
the thyroid histology of the normal turtle.
Bussi  (1929) ,described the reticular
network around the thyroid follicles in
several reptiles as well as in birds and
amphibians.
The effects of diverse stress on thyroid
activity in soft — shelled turtles, Lissemys
punctata punctata were studied by Ray et
al.(2008),their ~ findings revealed that
starvation, dehydration or exposure to
electric shock caused a significant decrease
in the body weight, relative weight,
peripheral and central epithelail hights of
the follicles and peroxidase activity of the
thyroid gland of turtles.

Hewitt et al. (2002) studied the
morphology of the thyroid gland in
American alligator epithelial cell height,
width and area percent colloid and follicle
area these variables were compared among
study sites and between genders. No
difference was detected in epithelial cell
height, epithelial cell area, or follicle area
among the sites, whereas significant
differences were detected in epithelial cell
width and percent colloid. Gender did not
have a significant interaction with sites for
any variable measured.

Seasonal changes in the activity of
the reptilian thyroid have been described by
Weigmann (1932) who found significant
variations in the epithelial height in the
thyroid of Lacerta vivipara which indicated
much greater functional activity in summer
than in winter. The same observation was
made by Eggert (1936 a and b) for three
different species of Lacerta, agilis, vivipara
and muralis. However this author found no
evidence of changes in histology corrected

with the breeding seasons in these
lacertilian species.
Kohel et al. (2001) studied the

seasonal changes in thyroid function in a
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terrestrial  reptile  Gopherus  agassizii.
Thyroid hormones were measured over a
period of 2 years. Thyroxine T4 exhibited
distinct cycles in both sexes, being lowest
during hibernation and rising toward the
time of emergence. Females exhibiting only
one peak inT4, during the early spring. In
males, T4 levels peaked in early spring and
again in late summer. The desert tortoise
has distinct activity patterns that include
increasing feeding, mating and locomotor
activity in the early spring and increasing
mating and combat in the late summer. The
temperature has a direct action on the
thyroid hormones of the Pseudenys scripta
turtle (Licht et al., 1989 and 1990). In non
hibernating lizards, thyroid histology
indicated high secretion activity even
during the coldest months and the lowest
epithelial heights were found during spring
and early summer .These observations were
noticed by Evans and Hegre(1938) in

Anolis carolinesis; Miller (1955) in
viviparous lizard Xantusia vigilis and
Hammouda et al. (1983) in Varanus

griseus and Agama stellio.
Bennett and Dawson (1976);
Sinha and Choubey(1981) in Indian spiny
tailed sand lizard Uromastyx hardwcki; and
Akhmetove and Absamatove (1986)
reported that activity of thyroid hormones
cause an increase in cellular metabolism. At
high environmental temperature the thyroid
gland in reptiles appeared to be most active,
while it was inactive at low environmental
temperature. Thyroid [triiodothyronine (T3)
and thyroxine (T4)] hormones was
determined by Brasfield et al. (2008)in
Captive western fence lizards (Sceloporus
occidentalis ) and they noticed that thyroid
hormones showed little cyclical activity
throughout the breeding period , with the
exception of small increases of T3 at weeks
8 and 16, possibly implying an active role
of this hormone with owvulation in females.
Lynn (1970) stated that thyroid
hormones appear to have the same function
in the maintenance and simulation of
metabolic rate in reptiles as in mammals.
Thyroid stimulating hormone(TSH)secreted
by the anterior lobe of the pituitary
gland,induces the production and release of
thyroxin and triiodotyronin of the thyroid
gland. As the serum concentration of these
hormones increases, the secretion of TSH is
inhibited.  Conversely, when thyroid
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hormones levels decrease, the pituitary
increases its output of TSH and
consequently the thyroid gland increases
the production and release of its hormones
(Tietz, 1976; Tietz, 1995; Abdel-Rehem,
2002 and Virgilio et al., 2003).

Materials and Methods:

The two species of lizards used in the
present investigation Hardune  Sina,
Henhish, Laudakia stellio brachydactyla
(Fig.1) and Gold skink, Orange tailed skink,
Ummel-Hayiat, Eumeces  sheneiderii
(Fig.2) lie under the same order Squamata
and suborder Lacertilia.The first belongs to
the family Agamidae and Genus Laudakia,
while the second belongs to the family
Scincidae and Genus Eumeces.The animals
were collected monthly from Sina,
Meaditerranean costal desert of Egypt.
During the hibernation period of Eumeces
(October-February) animals obtained by
digging the desert localities where animals
frequently live.

These specimens were trapped alive
from the previous mentioned areas. In the
laboratory the total body weight was

measured for each specimen. The
specimens  were  anesthetized  with
chloroform after which they carefully
dissected.

The ventral part of the neck region of
some of these animals was removed
together with the head, pharynx and the
vena jugularis on both sides. These parts
were fixed in 40% formalin for 24 hours
then stained by hematoxyline and cleared in
glycerin, careful dissection is carried out
under binocular microscope to find the
exact position of the thyroid gland
following the related blood vessels and
nerves.

The thyroid gland was removed out
immediately, fixed in Bouin’s fluid, neutral
formalin and Zenker's fluid.

Tissues were removed from the
fixative, washed in 50% alcohol,
dehydrated in series of ascending grades of
alcohol, then cleared in xylene.

Embedding was done in hard grades
of paraffin (melting points range from 60-
62C). The embedding time was up two
hours in three changes to allow a good
penetration and the avoidance the harding
of the tissue. Using a rotary microtome,
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transverse sections were cut at 6 micron
then mounted on clear glass slides.

The following staining methods were
used to illustrate the different histological
and histochemical features of the thyroid
gland.

and eosin to
general histological
to Bancroft and

Hematoxylin
demonstrate  the
structure according
gamble (2002).

Periodic acid Schiff's coupled with
alcian blue (AI/PAS) to demonstrate both
acidic and neutral mucopolysaccharides
according to Lillie (1951).Mallory’s triple
stain to demonstrate connective tissues
(pearse,1977)

Mercury bromophenol blue stain to
demonstrate protein content according to
Mazia et al. (1953).

Result:

The thyroid gland in Ummel-Haiyat
Eumeces schneiderii is transversely found
ventral to the trachea. It extends between
the two carotid arches and dorso-anteriorly
to the heart (Fig. 3). It is covered with
variable layer of fatty tissue dependent on
the season of the year and food condition.
After removing the fatty tissue, the thyroid
gland appeared as a faintly red transverse
ventral to the trachea. The thyroid consists
of two lateral thick lobes united together by
a narrow isthmus. The isthmus is dorso-
ventrally compressed and it is found
directly ventral to the trachea.

In a Hardune Sina, Laudakia stellio
brachydactyla, the thyroid gland consists of
clear bilobed structures on either side of the
trachea with a narrow connecting isthmus,
usually the gland is surrounded by a
cervical lymphsinus, so separates the gland
from the trachea and pharynx dorsally from
the neck muscles ventrally (Fig.4).

The blood supply of the thyroid
gland is differentiation into arterial and
venous blood vessels .The arterial blood
vessels consists of two groups. Each group
consists of three arches, the carotid, the
systemic, and the pulmonary arches. The
two aortic arches arise separately, the left
one ventrally from the right side of the
ventricle and goes to the left side of the
animal. The right one arises more dorsal to
the left arch and gives at its beginning the
innominate artery which is very short and
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soon divides giving the right and left
carotid arches. Each one of the carotid
arches runs outwards and forwards till it
reaches the side of the neck. Posterior and
parallel to it runs also the aortic arch.
Generally both arches on each side run very
close to each other but sometimes they are
little separated. The aortic arch turns
dorsally before it reaches the level of the
anterior part of the carotid arch, it receives
the ducts caroticus from the common
carotid artery, then it curves backwards and
inwards round the oesophagus thus
becoming dorsal. The two aortic arches of
both sides unite behind the level of the heart
forming the dorsal aorta. The pulmonary
arch takes its origin from the ventral right
side but to the left of the left aortic arch,
then it is twisted and becomes dorsal to the
carotid and aortic arches. It divides giving a
pulmonary artery to each of the lungs.

Interiorly, the venous blood is
collected by three main venae cavae, a right
anterior, a left anterior and a posterior vena
cava, empty into the sinus venosus. The
right anterior vena cava starts by the union
of the right internal and external jugular
veins, but the left anterior vena cava starts
by internal jugular wvein only. The
mentioned blood supply represents the
general plan of the normal individuals.
Different individuals differ however in
respect of the number of the blood vessels
connected with the thyroid gland and in the
presence of the left branch of the vena
trachealis or external jugular vein. The
number of the blood vessels connected with
the thyroid gland increases with the
increased size of the gland.

Histological investigation of the
thyroid gland of Laudakia stellio
brachydactyld and Eumeces schneiderii

revealed that the gland is surrounded by a
lymph space which, separates the thyroid
from the oesophagus and trachea dorsally,
and from the muscles of the neck ventrally
all around the thyroid tissue there is a
connective tissue is continuous with the
inter- follicular connective tissue. In both
animals, this gland is composed of a great
numbers of various shaped follicles which
vary in diameter from 26 to 55 p in
Laudakia stellio brachydactyla (Fig.5) and
from 15 to 57 p in Eumeces schneiderii
(Fig.6). The follicles are held together by a
loose connective tissue that wvaries in
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amount according to the activity of the
gland. However, in case of inactivity of the
gland the follicles are wide.

There are frequently groups of
lymphocytes mostly found separated where
the inter-follicular spaces are filled with
blood sinusoids both the anterior and
posterior limits of the thyroid gland. The
lymphocytes may be numerous or few and
in many cases, they are found in the middle
of the thyroid tissue between the acini.
When the lymphocytes are found, they are
either in the form of small cells aggregated
close to each other or big and small
lymphocytes are found together with few
reticular connective tissue fibers. The
lymphocytes mostly surround by small
blood capillaries.

Each thyroid follicle is composed of
one layer of epithelial cells surrounding the
colloid. The simple epithelium lining the
follicles varies in height from flat to
columnar depending upon the functional
state of the follicles and the amount of
colloid present in its lumen. The colloid is
the secretion given by the epithelial cells of
the thyroid gland and it contains the
hormone or group of  hormones
characteristic to the thyroid. Hormones of
the thyroid are given to the body through
the blood sinusoids found between the
follicles.

The colloid of active gland is
characterized by the presence of apparently
empty vacuoles at its periphery. The
number and size of the peripheral vacuoles
depend on the degree of the activity of the
thyroid gland. They increase with the
increased activity of the gland. In highly
active glands, the colloid is foamy due to
the big number of peripheral vacuoles. The
central vacuoles are another kind of
vacuoles found in the middle of the colloid
mass in the form of the empty spaces. In
partially active glands, few acini have
central vacuoles in their colloid, but in
active glands their number increases
greatly. In some of the very active glands
they are practically present in every acinus.
These vacuoles contain mostly stainable
clots and in some glands the vacuoles
contain colloid droplets.

In cases of hyperactivity of the gland,
there is an increased release of thyroxin, the
colloid is depleted and the cells become tall
columnar, the nuclei become bigger less
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darkly stained and the cytoplasm is granular
(Fig.5) while in the inactive gland, little
thyroxin is released and more colloid is
stored. The cells become flattened, the
nuclei are small elongated and darkly
stained and the cytoplasm is clear (fig.6).

In the thyroid gland of both animals, it
was noticed that the acini of the same gland
are in different states of activity. Usually
the central acini are more active than the
peripheral ones .The acini of the inactive
part of the section are close to each other,
while those of the active part are separated
by big turgid blood sinusoid.

The thyroid gland of adult Laudakia
stellio brachydactyla undergoes certain
changes in the different seasons of the year.

During  winter, (November to
January), the thyroid gland is sometimes
still active, but mostly it shows inactive. It
is poorly vascular and the acini are big
polygonal or rounded close to each other.
Epithelial cells are mostly flattened but they
may be cubical, separating walls are mostly
clear, nuclei are oval found at the base of
the cell. Colloid is filling the Ilumen.
Lymphocytes may be very much
concentrated, especially at the periphery
(fig. 7).

During spring, (February to April) the
thyroid gland begins to resume its activity
after being partially active during the
winter. It becomes more vascular, rounded
acini, cells are more or less cubical
epithelial cell with oval, rounded or even
elongated nuclei which nearly fill all the
cells. In most acini there are few peripheral
vacuoles. The cytoplasm is clear. The
colloid is separated from the epithelial cells
and has few peripheral vacuoles. From this
it can be deduced that the thyroid is
partially active and some acini are
completely inactive. At the end of this
period the thyroid gland increases greatly
its activity. Epithelium is columnar with
very clear cytoplasm, and very clear
separating walls, nuclei are mostly rounded.
Colloid is not filling all the lumen (fig. 8).

During summer, (May to July) the
thyroid gland is also very active, acini are
small with small lumen. Epithelial cells are
very high with distinct separating walls.
Cytoplasm is granular, nuclei are big
rounded or oval with the long axis parallel
to the separating walls. Colloid is very thin
and does not fill the narrow lumen (fig. 9).
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During autumn, (August to October)
the activity of the thyroid gland begins to be
reduced. The acini are big and separated by
big turgid blood sinusoids, the epithelium is
cubical or low columnar. Nuclei are
rounded or oval found at the base of the
cells. The separating walls are very clear;
colloid is thin with many small peripheral
vacuoles and few small central vacuoles.

From these observations it is noticed
that the activity of the thyroid gland of
Laudakia stellio brachydactyla begins to
increase gradually in February and reaches
its maximum in June and July then it begins
to decrease once more and reaches a
minimum in December and January. The
thyroid is never completely inactive in the
winter because the animal is non-
hibernation and is active the whole year
around.

In Eumeces schneiderii, the thyroid
gland is completely inactive in winter. It is
poorly vascular. Acini are big rounded
found close to each other and completely
filled by colloid. The epithelial cells are
completely flattened, the cell membranes
accepted faint appearance (fig. 10).

In spring, there are some glands
which are still mostly inactive with only
few acini showing an active production of
colloid. The active part of the thyroid is
moderately vascular with rounded acini.
The epithelium is more or less cubical but
sometimes it is higher .Nuclei are big
rounded found more or less in the middle of
the cell. Colloid is mostly nearly filling all
the lumen with few peripheral vacuoles. In
some glands big central vacuoles in the
colloid are frequent; some of these vacuoles
are filled with minute colloid droplets
(fig.11).

In summer, most of the acini become
activated, it is moderately vascular. Acini
are rounded. Epithelial cells are low
columnar. Nuclei are at the base of the
cells. Colloid is nearly filling all the lumen
with very few vacuoles (fig.12). The
thyroid gland of Eumeces schneiderii is
reduced in activity. The gland is poorly
vascular and acini are big and oval. The
colloid is nearly filling the acinus with few
vacuole, nuclei are oval or rounded found at
the base of the cells.

The thyroid gland of Eumeces
schneiderii shows complete inactive during
the hibernation period (October to
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February), then it begins to show slowly
and gradually an increase in its activity
(March to April), till it reaches a maximum
in the summer (June and July), then once
more gradually it becomes less active
(August to September).

In Eumeces neutral mucopolysaccharides
are found at the colloid mass (fig.13) in
hibernation period and in the summer
(fig.14&Table 1),but in Laudakia the
mucopoly-saccharides appear in the colloid
mass, basement membrane of the follicle

and in the connective tissue between the
follicles (fig.15) in winter and in the spring
(fig.16&Table 1).

The protein appear in the colloid mass
inside the follicle of the thyroid gland of
Laudakia and Eumeces so, the amount of
protein depended on the presence of
thyroxin  (fig.17) in Laudakia, and
Eumecees (Fig. 18) in hibernation period or
released it (fig.19) in Laudakia and

Eumeces in  summer (fig.20&Table 1).
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Fig. (5): Photomicrograph of a section in thyroid gland of Laudakia stellio brachydactyla,
showing different sizes and active acini (Mallory’s triple stain x 400). Fig. (6) Photomicrograph
of a section in thyroid gland of Eumeces schneiderii, showing different sizes and inactive acini
(Hx & E stain x 400) Fig. (7): Photomicrograph of a section in thyroid gland of Laudakia
stellio brachydactyla, during winter (Mallory’s triple stain x 100). Fig. (8): Photomicrograph of
a section in thyroid gland of Laudakia stellio brachydactyla, during summer (Mallory’s triple
stain x 100).
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Fig. (9): Photomicrograph of a section in thyroid gland of Laudakia stellio brachydactyla,
during the autumn (Hx & E stain x 100). Fig. (10): Photomicrograph of a section in thyroid
gland of Eumeces schneiderii, during the winter. (Hx & E stain x 100). Fig. (11):
Photomicrograph of a section in thyroid gland of Eumeces schneiderii, during the spring.
(Mallory’s triple stain x 100). Fig. (12): Photomicrograph of a section in thyroid gland of
Eumeces schneiderii, during the summer. (Hx & E stain x 400).
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Fig. (13): Photomicrograph of a section in thyroid gland of Eumeces schneiderii, illustrated
mucpolysacharides in hibernation (Alcian PAS stain  x 100); Fig. (14): Photomicrograph of a
section in thyroid gland of Eumeces schneiderii, illustrated mucpolysacharides in summer
(Alcian PAS stain  x 400); Fig. (15): Photomicrograph of a section in thyroid gland of
Laudakia stellio brachydactyla illustrated mucpolysacharides in winter (Alcian PAS stain X
400); Fig. (16): Photomicrograph of a section in thyroid gland of Laudakia stellio
brachydactyla, illustrated mucpolysacharides during the spring (Alcian PAS stain x 400)
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Fig. (17): Photomicrograph of a section in thyroid gland of Laudakia stellio brachydactyla,
illustrated the protein during the winter (Bromophenol blue stain  x 100); Fig. (18):
Photomicrograph of a section in thyroid gland of Eumeces schneiderii illustrated the protein
during the hibernation (Bromophenol blue stain  x 100); Fig. (19): Photomicrograph of a
section in thyroid gland of Laudakia stellio brachydactyla, illustrated the protein during the
summer (Bromophenol blue stain  x 100); Fig. (20): Photomicrograph of a section in thyroid
gland of Eumeces schneiderii illustrated the protein during the summer (Bromophenol blue stain
x 200);
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Table (1): Statistical analysis of the quantitative measurements (Pixel) of carbohydrates (PAS stain), protein (Bromophenol blue stain) of
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thyroid gland of Eumeces and Laudakia in different seasons.

Eumeces Laudakia

Winter| Spring |Summer|Autumn|Winter| Spring |Summer| Autumn

Average | 152.2 | 1709 | 1785 | 162.8 | 177.2 | 198.8 | 213.1 183.8

- S.D. 12.273| 21.784 | 14.961 | 16.963 |14.838| 16.890 | 11.939 | 23.752
E t-test 2.95E-02/4.33E-04{1.27E-01 7.07E-03|1.22E-05| 4.66E-01
Probability Sgn. | H.Sig. |Non Sig. H.Sig. | H.Sig. | Non Sig.

% 0.123 | 0.173 | 0.070 0.122 | 0.203 0.037

| Average | 116.2 | 153.6 | 1545 | 1326 | 134 | 156.8 | 167.8 142.3
2 S.D. 24.055| 34.818 | 30.938 | 13.818 |32.159| 29.873 | 29.645 | 8.327
S| ttest 1.20E-02|6.31E-03|7.79E-02 1.18E-01|2.51E-02| 4.40E-01
S Probability Sgn. | H.Sig. |Non Sig. Non Sig.| Sig. | Non Sig.
[oa) % 0.322 | 0.330 | 0.141 0.170 | 0.252 0.062
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Eumeceshyroid gland (PAS)
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Figure (21): The quantitative analysis of polysaccharides in the thyroid gland of Eumeces
and Laudakia in different seasons.
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Eumeceshyroid gland bromophynol blue
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Figure (22): The quantitative analysis of total protein materials in the thyroid gland of
Eumeces and Laudakia in different seasons.

Abbreviations list:

C.Ca.: Connective tissue capsule. A.c.t.: Areolar connective tissue.
Fo. : Follicle. Com.: Colloidal mass.

S.e.: Simple epithelium. A.A.: Active acini.

V.: Vacuoles. E.C.: Empty cell
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Discussion:

The bilobed thyroid gland of Laudakia
stellio brachydactyla is formed of two lobes
each lobe is lying on either side of the
trachea with a narrow isthmus. This finding
was described by Lynn et al. (1966) in the
family Agamidae based on 151 specimens
representing 53 species belonging to 26
genera. From this group, these authors
found only 16 that possess bilobed thyroid
gland. Hammouda et al. (1983) gave the
same description of the thyroid gland in
Agama stellio.

The groups of lymphocytes found on
both animals in the anterior and posterior
limits of the thyroid gland is in agreement
with that described by Sidkey (1955) in
Chalcides ocellatus and Hammouda et al.
(1983) in Agama stellio. Viguier (1909 a)
investigated the thyroid gland of the gecko
Tarentola mauretanies and described the
presence of lymphoid tissue in variable
places of the thyroid, but Eggert (1934)
described the presence of lymphoid tissue
on the side of the thyroid in Gymnodactylus
marmoratus. Eggert (1935) described the
presence of aggregations of lymphocytes in
the thyroid glands of Lacerta agilis; L
vivipara and L muralis in the inter follicular
spaces and mentioned that the lymphocytes
are never found in the young individuals.
Seasonal changes in the histological
appearance of the thyroid in lizards were
reported by Weigmann (1932) in Lacerta
indicated a higher functional activity in
summer than in winter. Eggert(1936a)
studied three different species of Lacerta
and stated that the seasonal changes seen in
animals collected in the field are mainly
dependent upon environmental temperature
.Miller (1955) in viviparous lizard noticed
the lowest activity during the cold season.
Wilhoft (1963-1964) stated that in the
tropical Awustralian lizard there are also
variations in the thyroid activity in both
males and females that are related to the
reproductive cycle .In Agama agama
savattieri a marked increase in the thyroid
activity is found in March and April as
compared with January and February
(Charnier and Dutarte,1956).
Hammouda et al. (1983) in Agama stellio
and Varanus griseus gave a description of
epithelium of thyroid over a period of
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several successive seasons and found that
the thyroid exhibits signs of maximal
activity during June and July manifested in
the increase of the epithelium heights and
the stored colloid. These findings are in
accordance with the same results obtained
here in Laudakia stellio brachydactyla and
Eumeces schneiderii.

Reproductive processes are profoundly
affected by abnormal thyroid function,
suggesting that thyroid hormones may in
part control neurosecretory cells in the
hypothalamus, which in turn affect the
release of gonadotrophic hormones by the
anterior lobe of the pituitary gland
(Weichert, 1970).

The cyclic changes of the thyroid gland
in reptiles in a good relation with their
reproductive cycle, these observation are in
agreement with those of Eggert (1935) in
Lacerta vivipara. He noticed a slight
activation in the thyroid gland of pregnant
females, in the same species it was
postulated that the effect of the thyroid in
the gonads may be indirect partly due to a
decrease in general metabolism and partly
to some inferences with anterior pituitary
function (Eggert, 1937). In Anolis
carolinensis there is an increase in thyroid
epithelial height in ovulating females
(Evans and Hegre, 1938). In Chemmys
leprosa increased activity of the thyroid
during sexual activity in both males and
females was noticed by Combescot (1956).
In 2009, Sciarrillo et al., studied the
localization and role of galanin in thyroid
gland of Podarcis Sicula lizard and found
that prolonged galanin (GAL)
administration increased T4 and T3 release,
but decreased the plasma concentration of
TSH . these findings suggest that systemic
administration of GAL was able to
stimulate the thyroid gland of the lizard
both morphological and physiological level.
in Leiolopisma rhomboidalis high thyroid
activity in females during yolk deposition
and in males during spring and fall period
of spermatogenesis and increased
reproductive activity were recorded by
Wilhoft (1963 and 1964). In case of
hyperactivity of the two species in the
present study increased release of thyroxine
and the colloid is depleted, these results
agree with those of Bennett and Dawson
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(1976); Sinha and Choubey(1981). In
Uromastyx. Akhmetov and
Absamatov(1986) reported that during the
activity of reptiles the thyroid hormones
appeared to be most active, while during the
hibernation, the thyroid hormones were
almost inactive. On the other hand Abdel-
Fattah et al. (1991); Lea et al. (1992) and
Totzke et al. (1999) reported that the
decline in thyroid hormones could be
attributed to the reduction of the metabolic
rate which results in spring of energy
reserves. The distribution of carbohydrates
and protein in Eumeces and Laudakia was
increased during the summer and decreased
during the winter, similar to Viera aspis
(Naulleau et al., 1986) and Virgilio et al.
(2004) in Podarcis sicula.

References:

Abdel-Fattah, K.; Bobek,S. and Secman, S.
(1991): 'serum pattern of thyroxine T3 and T4
in fed and fasted cocks following TSH
stimulation' J. Vet. Med,.38: 401-408.
Abdel-Reheem, A.A. (2002): Effect of
hibernation on some physiological parameters in
uromastyxa egyptius, Al-Azhar Bull. Sci., 13
(1): 205-216.

Adams, W.E. (1939): The cervical region of the
Lacertilian. J. Anat., 74:57-71.

Akhmetov, I. Z. and Absamatov, R.(1986):
The ecological and physiological features of the
thyroid gland functions in reptiles Zhural. Obs.
Bid., 47(2): 252-258.

Anderson, J. (1898): Zoology of Egyptian:
Reptilia. Hugh Press, London,U.K.

Bancroft, J. D. and Gamble, M. (2002):
Theory and Practice of Histological Techniques
65" ed. Churchill living stone, London.
Barchiesi, A. (1928): Ricerche istologiche sulla
tiroide di Emys or bicularis L. tenute a diquino
fino a wventisei mesi. Boll. Soc. Ital. Biol.
Spermi., 3: 1204-1206.

Bennett, A. F. and Dawson, W.
R.(1976):Metabolism in Gans. Biology of the
Reptilian, (7): 127-223.

Bragdon, D. E. (1952): Corpus luteum
formation and follicular atresia in the common
grater snake, Thamnophis sirtalis. J. Morph., 91:
413-445,

Brasfield, S.M., Talent, L.G., and Janz, D.M.
(2008): Reproductive and thyroid hormone
profiles in captive western fence lizards
(Sceloporus Occidentalis) after a period of
brumation. Zool. Biol., 27(1): 36-48.

Bussi, E. (1929): Il Connecttivo della tiroide
dei tetrapodi inferior (S.R.E.e connecttivo
reticolare). Monitore. Zool. Ital., 40: 172-178.

756

Charnier, M. and Dutarte, J. P. (1956):
Variations histo-physiologiques de- la thyroide
du lizard de-la region de Dakar pendant. Le
periode de prehivrrnage C.r. seamc. Soc.
Biol.,150: 1387-1388.

Combescot, C. (1956): Sur les variations
thyroidiennes chez la tortue d eau algerienne. C.
r. Seanc. Soc. Biol., 147: 2169-2171.

Eggert, B. (1934): Zur Uberwinterung der
Larven von Molge alpestrie laur. Unter
besonderen Berucksichtigung des verhaltens der
Schilddruse. Z. Wiss. Zool., 145:262-268.
Eggert, B. (1935): Zur morphologie und
physiologie der Nidechscen-schilddruse I- Das
jehresseitieshe verhelten der schilddruse von
Lacerta agilis L., Li., vivipare.Jace. und L.
murelie leur. Bende, 147:270-279

Eggert, B. (1936a): Zur Morphologie und
physiologie der Eidechsen-Schilddrse. I11. Uber
die nach Entfermung der Schilddruse
auftretenden allgemeinen Ausfallser-
scheinungen und uber die Bedeutung der
Schilddruse fur die Hautung und fur die
kaltstarre Z. Wiss. Zool., 142: 221-260.

Eggert, B. (1936b): Zur Morphologie und
physiologie des ultimobranchialen Korpers der
Edechsen. Zool. Anz., 114: 119-128.

Eggert, B. (1937): Zur Morphologic und
physiologic der Eidechscen-schilddruse. V.
Uber den Einfluess der Schilddrusenextirpation
auf die eimdrusen Z. Wiss. Zool., 149: 280-322.
Evans, L. T. and Hegre, E. (1938): The effects
of ovarian hormones and seasons on Anolis
carolinesis. I. The thyroid. Anat. Rec., 72: 1-9.
Gans, C. and Lynn, W. G. (1965): Comments
on the thyroid structure of some a cordont
amphisbaenide, with remarks on their
systematic states. Herpetologica, 21: 23-26.
Hammouda, E. M.; Gammal Madkour and
Zaki, T.Z. (1983): Macroscopical and
microscopical studies of the thyroid gland of
some reptiles of the Egyptian desert. Egypt. J.
Histol., 6(1): 65-72.

Hewitt, EA. ; Crain, DA.; Gunderson, MP.
and Guillette, LJ.((2002): Thyroid status in
juvenile alligators (Alligator mississippiensis)
from contaminated and reference sites on lake
Okeechobee. Chemosphere, 47(10): 29- 35.
Kohel, KA. ; Mackenzie, DS.; Rostal, DC.;
Grumbles, JS. and Lance, VA. ( 2001):
Seasonality in plasma thyroxine in the desert
tortoise, Gopherus agassizi. Gen Comp
Endocrinol., 121(2): 14-22.

Lea, R. W.; Klandor, F. H.; Harvey, S. and
Hall, T. R.(1992): Thyroid and adrenal function
in the ring during food deprivation and breeding
cycle. Gen. Comp.Endocrinol., 86: 138-146.
Licht,P.; Denver, RJ. and Pavgi, S. (1989):
Temperature dependence of in vitro pituitary,
testis and thyroid secretion in a turtle,



Boshra El-Salkh... et al

Pseudemys scripta. Gen .Comp. Endocrinol.,
76(2): 74-85.

Licht, P.; Pavgi, S. and Denver, R. J. (1990):
The role of hormone binding in the cold
suppression of hormone stimulation of the
pituitary, thyroid, and testis of the turtle Gen
Comp Endocrinol., 80(3):81-92.

Lillie, R.D. (1951): Studied on selective
staining of collagen with acid aniline dyes. J.
Technical  Methods and  Bulletin  of
International. ~ Association ~ of  Medical
Museums,1-25.

Lynn, W. G. (1970): "The thyroid gland.In the
Biology of the Reptilia" volum 3, Edited by Carl
Gans, Academic Press, London and New
York.Pp: 201-234.

Lynn, W. G. and Walsh, G. A. (1957): The
morphology of the thyroid gland in the
Lacertilia. Herpetoiogica. 13: 157-172.

Lynn, W. G.; O'Brien, Sr. M. C. and
Herhenreader, Rev. P. (1966): Thyroid
morphology in lizards of the families Iguanidae
and Agamidea. Herpetologica, 22: 90-93.
Mazia, D.; Brewer, P. and Alfert, M. (1953):
The cytochemical staining and measurements of
protein with mercuric bromophenol blue.
Biol.Bull., 104: 57-67.

Miller, M. R. (1955): Cyclic changes in the
thyroid and interregnal gland of the viviparous
lizard, Xantusia vigilis. Anat. Rec., 123: 19-31.
Naccarati, S. (1922): Contribution to the
morphologica study of the thyroid gland in
Emys evropaea. J. Morph., 36: 279-297.
Naulleau, G.; Fleury, F. and Boissin, J.
(1986): Annual cycles in plasma testosterone
and thyroxine in the male viper aspis L.,
(Reptilia, Viperidae), in Relation to the sexual
cycle and hypernation. Comp. Biochem.
Physiol. A., 84 : 345-351.

Pearse, A.G. (2977): Histochemistry
Theoretical and Applied,2™.3rd ed. London,
Churchill. Livingstone.

Pischinger, A. (1937): Kiemenaniagen und thre

schiksahe bei Amnioten. Schilddruse und
epitheliale organe der pharynxwand bei
Tetrapoden Handbuch der vergleichenden.

Anatomic der Wirbeltiere bd.3:140-145

Ray, P.P.. Sengupta, A. Chaudhuri-
Sengupta, S. and Maiti, B.R. (2008): Thyroid
inhibition following diverse stress in soft-
shelled turtle. Lissemys punctata punctata
bonnoterre. Acta. Biol. Hung., 59(4): 403-412.
Rivera, S. and Lock, B. (2008): The reptilian
thyroid and parathyroid glands. Vet. Clin. North
Am. Exot. Anim. Pract., 11(1): 163-175.
Sciarrillo, R. Capaldo, A., Valiante, S,
Laforgia, V., and De Falco, M. (2009):
Localization and role of galanin in the thyroid
gland of podarcis sciula lizard (reptilian,

757

lacertide). J. Exp. Zool. Ecol.
Genet.physiol.,311 (3): 199-206.

Sidky, Y. A (1955): A histological study of the
carotid sinus, carotid paraganglia and thyroid
gland with an anatomical survey of the ventral
neck region in Egyptian lizards. M. Sc. Thesis,
Dept. Zool. Fac.Sci. Cairo University.

Sinha, A. K. and Choubey, B.
J.(1981):Seasonal changes in the thyroid gland
of Indian Sping Tailed sand lizard Uromastyx
handwick Z.Milk. Resk., 95(1): 72-80.

Tietz, N.W. (1976): Thyroid-Stimulating
Hormone, TSH, Measurement of TSH in Serum
Fundamentals of Clinical Chemistry. W.B.
Saunders, Co.Philladelphia, Pp 791-844.

Tietz, N. W.(1995): Clinical Guide to
Laboratory Tests 3™ ed, W.B. Saunders,
Philladelphia, Pp 612.

Totzek, U.; Fenske, M.; Huppon, O.; Roabe,
H. and Schach, N.(1999):" The influence of
fasting on blood and plasma composition of
herring Gulls. Physiol. And Biochem. Zool.,
74(4): 426-437.

Viguier, G. (1909a): Recherches sur le dorps
thyroide de gecko, Tarentola mauritanica lin.
Bibliphie. Anat., 19: 92-97.

Viguier, G. (1909b): La structure du corps
thyroide du gecko, Tarentola mauritanica L.,
C.r. Seans. Soc. Biol., 66: 1064-1065.

Viguier, G. (1911): Modifications des para
thyroides apres thyroidectomie chez un lizard,
Uromastyx acanthimurus, Bell. Séance Soc.
Biol., 70: 186-189.

Virgilio, F., Sciarrillo, R., Laforgia, V. and
Varano, L. (2003): Response of the thyroid
gland of the lizard Podarcis sicula to
endothelin-1. J. Exp. Zool., 296(2): 137-142.
Virgilio, F. Sciarrillo, R., Defalco, M.,
Comitato, R., Laforgia, V., Varano, L. and
Cardone, A. (2004): Temporal expression of
thyroid hormone receptor alpha in the liver of
the lizard podarcis sicula. J. Exp. Zoology, 3:
207-212.

Weichert, C. K. (1970): Anatomy of the
Chordates. 4™ ed. McGraw-hill International
book Company. London.

Weigmann, R. (1932): Jahrescykiische
veranderungen im  funktionszustand  der
Schilddruse und im Stoffumsatz von Lacerta
vivipara Jacg. Z. Wiss. Zool., 142: 491-509.
Wilhoft, D. C. (1963): Gonadal histology and
seasonal changes in the tropical Australian
lizard, Leiolopisma rhomboidalis . J. Morph.,
113: 185-204.

Wilhoft, D. C. (1964): Seasonal changes in the
thyroid and interregnal glands of the tropical
Australian skink, Leiolopisma rhomboidalis
Gen. Comp. Endocrinol., 4: 42-52.



Anatomical and Histochemical .....

-~

&y yaall cial g5 cpa Y A8 Al 50N At AniliasS g dag i3 il a

— pl ) Aen ashl gl — (3 (B3 S3 - geladl Gl a5 s
- e a*al.u

Ol 9 i) £ 8 — 2 ) dxala — aslal) 408 — ) gaal) ale and

e el Claill o(ladf o)) 9o g gih Sl A AV 5 (liw Judn) s 5ih Gl
Al Baall s ol glgll 5 a0 S il

ALl gl ) Al Al Cuald a8 g

A sed) Al il o Gl L Ao 438 all Bard) () Jas gl Ay il Al Hall (1

A sl sagd) Al jall Ll (50 5ad) (8 Lgie ladl o) (8 i) ) )81 LagiST g & 5 Laga
Cbay sall (o S 30 (0 S 5T 820U (e il IS (4 S 4lii d a5 ey a8

plan g Al g1 (ar Lgaiany C3liay sl 338 T i 45 0 Balay Al alaa¥) dalial)

Gl W) bl o) 8 Ls gale pe 60 A Hall sasll LL& ) aa g 8 5 Ay peal) o ally i
6580 Sl g 5 pad Al (5 5ay 5 (S LS Al (G el (99 a (8 (0555 Lai (5 534

Ol saall 1agd

758



