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A glgalhd s
THE ANIMAL TISSUES

Lach organ in the animal body
is built up of certain number of
tissues. A tissue is defined as a
mass or a group of cells similar
in structure and performs the
same function. Between the
different components cells an
intercellular substance or matrix.
All these tissues are of regular
occurrence in the body of a
vertebrate, and many of them can
be recognized in the
invertebrates. The basic body
tissues are:

1- Epithelial tissues.
2- Connective tissues.
3- Muscular tissues.
4- Nervous tissues.
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EPITHELIAL TISSUES

Epithelial tissues, one of the
basic tissues of the body. It is,
derived from all germ layers,
composed of closely backed
contiguous cells with very little
intercellular matrix in the
extracellular spaces. Note that,
all of them are laying on a well-
developed basement membrane
except the squamous epithelium.
The blood vessels arc absent.
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Epithelia form membranes
can cover the body surface (like
epidermis) or line body cavities
are known as mesothelia while
those lining the heart chambers,
blood, lymph vessels and
gastrointestinal tract are referred
to endothelia.

Types of Epithelial Tissues

According to the number of
cell layers and the morphology
of cells in the surface layer it
classified under two categories

into  simple and stratified
epithelia.

According to their functions,
epithelial tissues are further
classified into protective,
sensory, secretory, and

germina.....etc.

I- Types of epithelial tissues
according to the shape and
arrangement of cells

A- Simple Epithelial tissues:

The cells of these tissues are
arranged side by side to form a
single layer, and combined
together by a very little amount

of intercellular  substance.
There are six types:
1- Squamous epithelium

(Pavement epithelium): In the
surface view the shape of the
cells have irregular polygons
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fitted closely together to form
continuous sheet. Thus acquiring
a mosaic shape. The basal
lamina is absent. Each cell has
centrally placed rounded or oval
nuclei. Their cell membranes
(plasma membranes) are
distinct. In the lateral view, the
colls are flattened  with
prominent oval or flatlened
nuclei. This type is covering
certain organs as stomach, ileum,
liver or lining the mouth cavity
and Bowman’s capsule, and
forming the peritoneal layer
lining the body cavity and also
endothelium of blood vessels.

2- Cuboidal epithelium: It

consists of single layer of
uniform cuboidal cells with
spherical, centrally  situated
nuclei with small amount of
cytoplasm.  This epithelium
tissue lines small convoluted

tubules of the kidney, thyroid
follicles and small ducts of
glands (e.g. salivary glands).

3-Columnar epithelium: It is
composed of a single layer of tall
columnar cells. They are with
oval nuclei, which are arranged
more or less at the same level in
the basal, central or apical aspect
of these cells. This epithelial
type lines stomach, intestine, gall
bladder, some ducts of salivary
glands, bile ducts of the liver,
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and interlobular ducts of the
pancreas. Few columnar cells are
modified into secretory units
called Goblet cells.

4- Ciliated columnar
epithelium: It resembles the
columnar epithelium but their
free  surface boarders are
provided with motile hair like
structures, the cilia. These
tissues are characterized by the
presence of goblet or mucous-
secretory cells. This type lines
the oesophagus, oviducts of the
toad, some bronchioles of the
lung, and the uterine tube of the
uterus.

5- Pseudostratified epithelium:
It consists of one layer of cells.
All the cells are attached to the
basement membrane but some of
them do not reach the surface.
Their nuclei are arranged in two
different levels giving a false
impression that the epithelium is
formed of two or more layers of
cells. This type lines the ducts of
the parotid gland, thc vas
deferens and the male urethra.

6-Ciliated pseudostratified
epithelium: This type, resembles
the above, but their free surfaces
are provided with cilia. Their
nuclei occupy about three-fourth
of the epithelial layer. Some cells
are modified to be mucous
secreting cells, goblet cells. This
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tissue is characteristic of all the
respiratory passages andlines nasal
air sinuses, larynx, trachea, and
bronchioles.

B- Stratified (Compound)
Epithelial tissues: The epithelial
tissue is formed of more than one
layer (stratum; pl: strata) of
cells. For all stratificd epithelia,
surface cells replaced by new
cells, which move up from the
basal layer where they are
produced. It is  classified
according to the outer layer of
cells into four types.

1- Stratified squamous
epithelium: This typc is
composed of several layers of
cells having a characteristic
structure and arrangement:

Malpighian layer formed of
columnar cells resting on the
basement membrane and
their cells divided
continuously giving rise to
outer new cells which push the
superficial cells out ward. A
fine basement membrane,
hardly visible, separates the
epithelium from the
underlying connective tissue.

Several layers of polygonal
cells (spongy layer) that
compressed and decreasing in
size towards the outer surface.
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2- Stratified

3- Stratified

Superficial layer of squamous
cells.  Stratified squamous
epithelium covers the entire
surface of the body and lining
of the oesophagus of
mammals, portions of larynx,
conjunctiva as well as portions
of the urethra..

cuboidal
epithelium: It is formed of
few layer of cells, the outer
most one is formed of
cuboidal cells and the
lowermost layer is built up
of cuboidal or columnar
cells. In between them are
two or more layers of small
polygonal cells, e.g. the
lining of the ducts of the
salivary , sweet glands and
the seminiferous tubules of
the testis.

columnar
epithelium: In this type both
the superficial and lower
most layers are formed of

columnar cells. the
intermediate cells are
polygonal shape, c.g. the

lining of male urethera and
conjunctiva of the eye.

4- Stratified columnar ciliated

epithelium: It resembles the
above  type, but the
superficial columnar cells
are provided with cilia. It
lines the buccopharyngeal
cavity of the toad.
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5- Transitional epithelium:
This type is present on the
inner surface of the renal
pelvis, the ureter, the urinary
bladder, and part of the
urethera. The epithelium of
contracted (empty) urinary
bladder appears to be about
four or six cells deep. In the

contracted condition, this
transitional  epithelium s
formed of:

a- Basal cell layer of high
cuboidal or columnar cells.

b- The intermediate cells are
polyhedral, (represented by 2 to
6 layers) some of which are
occasionally binucleated.

c- The superficial layer consists
of large cuboidal cells with a
convex free surface.

When the bladder distended
the thickness of the transitional
epithelium decreases and the
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II- Types of epithelial tissues
according to their functions

e Protective or covering
epithelia which were dealt with
in detail previously.

o The sensory or
neuroepithelia are cells of
epithelial origin with specialized
sensory functions. (e.g. cells of
taste buds).

e Cuticular  epithelia are
found in invertebrates which
secrete the cuticle

o Myoepthelial cells specialize
in contraction as in the sweet,
mammary, and sdlivary glands.
This type originates from
embryonic ectoderm and known
as basket cells.

e Germinal epithelia are
found in the gonads (testes and
ovaries) which give rise to
spermatozoa in males and ova
(eggs) in females.

e Glandular epithelial tissues

are those formed by cells
specialized in producing
different types of secretory

materials. These cells form the
various glands of the body,
which are divided into two main
categories:
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a- Endocrine glands (ductless)
are the glands which secrete
the hormones dircctly into
the blood stream as the
pituitary, thyroid and
adrenal glands and islets of
Langerhans of pancreas.
The parenchyma of
endocrine glands is formed
of follicles (thyroid
follicles), clumps (islets of
Langerhans), or arranged in
cords (adrenal cortex).

b- Exocrine glands that have
certain ducts which carry
their secretions to some parts
of the body. These glands
include  unicellular and
multicellular units.

Classification of Exocrine
Glands

a-Unicellular glands are present
between the epithelial cells of the
respiratory passages and in that
lines the gastrointestinal tract.
These secretory cells are known
as goblet cells. The basal part of
the cells contains a flattened
nuclei lying in a small amount of
cytoplasm.

b-Multicellular  glands  are
classified according to the shape
of the secretory units into:

I- Tubular glands subdivides
into:
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e Simple tubular glands as
crypts of Lieberkiihn in
mammalian ileum.

e Simple coiled tubular glands

as the sweet glands of
mammalian skin.
e Simple branched tubular

glands as the fundic glands of
mammalian stomach.

¢ Compound tubular glands as
lacrimal glands and the liver of
the toad.

II- Alveolar glands subdivides
into:

e Simple alveolar as the poison
and mucous glands in the skin of
the toad.

e Simple branched alveolar as
the  sebaceous glands in
mammalian skin.

e Compound alveolar as the
parotid and mammary glands.

III- Tubulo-alveolar glands
that include pancreas and
salivary glands. The nature of
their secretion may be serous or
mixed serous and mucous
secretion.

IV-Reticular glands as in the
mammalian liver.

tragisdhwl eV e
b Sl LigmgS o Dy
REAEPE | @_\Ld

g AdiTal) dday o) 4y gY) @
Lla a0 F ol o A L B
Lyl

LS 4o il Ay o 4 a1
Bale e g pdll o 3N a2 b
REAEPR A

22N 3 LS A KAl A ¥ @
Acadial 0 K amanll

A;JA’ X £ Y
I}
JAedihy wd U oaigae
s A hlaal g Al 2250
Ac il

Sl als 8 Aadl ook

Bl LS AL hdl g e
LAl aakll 5 daesal

i ;( A;JA_“ XY 2y
(SRR ST A Py SN,
58] Zaak s Adall s &
et & (Arad) e
‘;k\A.A}

2 S LS A Al e il ¢
il




¥ dag

Plate 2
[T ) PESEURRY IR I U]
Types of Exocrine Glands

4 Al

all A

N

N
g

CONNECTIVE TISSUES

Connective tissues comprise
the major constituents of the
body. Most connective tissues
are derived from mesoderm and
function in support, decfense,
transport, storage and repair. It,
unlike cpithelia, is composed
mainly of intercellular elements
with a limited number of
dispersed cells. So, the basement
membrane is absent. It classified
into two major categories -
namely embryonic and adult

connective tissues. Embryonic
connective tissues include
mesenchymal and  mucous

connective tissucs. While adult
connective tissues are further
classified according to their
inter-cellular ~ constituents into
connective tissue proper, and
specialized connective tissues
that include cartilage, bone as
supporting connective tissue,
and blood.
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I- Embryonic Connective
Tissues

Mesenchymal or fetal
connective tissue composed of
stellate or fusiform embryonic
cells with centrally situated
nuclei. These cells are embedded
in semi fluid ground substance
rich in reticular fibers. The
mucous connective tissue is
usually found in the umbilical
cord of mammalian fetus. It
composed of stellate fibroblasts
whose multiple processes are in

contact with those of
neighbouring cells. These
fibroblasts are derived from

mesenchymal cells. These cells
are embedded in soft jelly-like
ground substance which ' is
formed of mucous supported
with fine (thin) bundles of
collagen ~ fibers, e.g. the
umbilical cord in mammals.

II-Adult connective tissues

A-Connective tissues proper:

Connective  tissues proper
consists of different types of
cells and intercellular
components. The ground
substance has a  gel-like
consistence that is formed of
carbohydrate  polymers and
glycoproteins. Through which
elastic and collagen fibers and
sometimes-reticular  fibers are
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extended in this intercellular
matrix.  These  fibers  are
synthesized by fibroblasts that
embedded in the matrix. Five
types of connective tissue proper
arc known:

1- Areolar (Loose or irregularly
arranged) connective tissue: It
is formed of jelly-like ground
substance (matrix) containing
many types of cells and fibers:

a- Connective tissue cells:

There are 8 types of cells:

e Fibroblasts: They are large,
flat and branched cells, cach is
containing an oval nucleus.
These cells are responsible for
the formation and production of
the connective tissue fibers.

e Macrophages: They have no
fixed shape, they may be
rounded, oval or irregular due to
the presence of pseudopodia.
Each cell contains a small ovoid
nucleus. These cells act to engulf
or swallow any foreign materials
in these tissues.

¢ Pigment cells: These arc cells
have many branched processes
and their cytoplasm contains
black melanin granules. These
cells are found in the connective
tissue of the skin and in the iris
and choroids of the eye ball.

o Fat cells or adipocytes: They
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are round or oval cells containing
a large amount of fat droplets.
The cytoplasm is occupying a
narrow peripheral area enclosing
a small nucleus. These cells
appear empty or highly vaculated
due to the dissolution of fats in
paraffin sections.

e Mast cells are large rounded

or ovoid cells with central
rounded nuclei, their cytoplasm
contains large secretory

basophilic granules. They play
an important role in the immune
activities of these tissues.

e Plasma cells are small
rounded cells with homogenuous
basophilic cytoplasm and
rounded accentric nucleus. They
are also important in the
activities of the immune system
in the body.

o Eosinophil cells are one of the
granular white blood celis.
They have a bilobed nucleus and
large cosinophilic granules.

e Lymphocytes: These are
small rounded white blood cells.
Each cell has a large round
nucleus surrounded by small
cyloplasmic arca.

b- Connective tissue fibers:
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There are three types of

connective tissue fibers:

e Collagenous fibers (white
fibers) are found usually in thick
bundled (see tendons, and
fibrous C.T.) or delicate bundles
(see basal lamina of epithelia) or
covering some organs as the
periosteum of bone, and capsule
of parathyroid. They arc long,
striate or wavy bundles which
branch and interconnect with
each other.

o Elastic fibers (Yellow fibers)
can be stretched to about 150%
of their resting length without

breaking. It, composed of
amorphous protein known as
elastin, is wusually found in

regions of the body that requires
considerable flexibility such as

ligaments of the neck and joints.”

e Reticular fibers arc thin,
branching fibers, which form
delicate networks around smooth
muscle cells, adipocytes, nerve
fibers, and blood vessels. It also,
forms the outer structural
framework of liver and spleen.

2- Fibrous connective tissue
consists of parallel bundles of
white fibers and little amount of
loose connective tissue in which
the fibroblasts are arranged in
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parallel rows as in the tendons
of skeletal muscles.

3- Elastic connective tissue
consists of elastic fibers. They
are found mainly in the elastic
organs such as lungs and blood
vessels.

4-Reticular connective tissue is
formed of network of reticular
fibers and reticular cells, which
have long cytoplasmic
extensions. It is present in the
liver, bone marrow and lymphoid
organs.

5- Adipose connective tissue
(Fat) consists of numerous fat
cells surrounded by a network of
areolar connective tissue. It
contains fibroblasts and thin
bundles of collagen fibers. It is
found between the skin and
muscles and in several other fatty
parts of the body.
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This plate shows loose, mucous, and adipose connective tissue proper.
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Elastic, fibrous and reticular connective tissue proper are
represented in this plate
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B-Specialized connective
tissues

Supporting connective tissues
and blood are considered as
specialized connective tissues.
Supporting connective tissues of
the body consist of cartilage and
bone.

I- Skeletal connective tissues
A- Cartilage

Cartilage is a nonvascular,
strong structurc composcd of a
firm  matrix of  sulphated
glycosaminoglycans in which
fibrous and cellular components
are embedded. The fibrous
elements is either collagenous or
a combination of elastic and
collagenous depending upon the
cartilage type. The cellular
components of the growing
cartilage- include chondroblasts
and chondrocytes. The later
ones are housed in small spaces
called lacunae which are
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surrounded by capsules formed
of the matrix. The whole
cartilage (except fibrous
cartilage) is covered with thick
fibrous connective tissue known
as  perichondrium that is
composed of fibroblasts and
collagen fibrous.

According to the nature of the
matrix and the type of fibers
embedded in it, cartilage is
classified into:

1. Hyaline cartilage: The
matrix appears homogenuous
and contains few collagen or
white and elastic or yellow
fibers. Chondrocytes fill the
lacunae within the intercellular
matrix. It is found at the
articulating surfaces of most
bone, the C-rings of supporting
trachea, the laryngeal, costal
nasal cartilage and xiphoid
cartilage of the toad.

2. [Elastic cartilage: It
resembles the hyaline cartilage
except that elastic  fibers
embedded in its matrix, which
continue into the perichondrium..
This type supports the epiglottis,
external ear pinna, Eustachian
tube, fowl crest and forms some
laryngeal cartilages.
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3. Fibrous cartilage
(Fibrocartilage): The matrix
contains thick compact,

collagenous bundles parallel with
one another, chondrocytes in
lacunae are usually lying in rows
between  collagenous fibers.
Fibrocartilage is found only in a
few regions of the body such as
pubic symphysis, intervertebral
discs and certain areas bctween
ligament and bones.

4. Calcified cartilage: Tt is
rescmbles the hyaline cartilage
cxcept that calcium salts are
precipitated in the matrix giving
it a white solid structure as in the
xiphsternum of the toad.
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B- Bone (osseous tissue)

Bone is classified into two
types: compact bone present in
the shaft of long (densc bone)
bone, and spongy bone or
canacellous bone present in the
epiphysis of long bones, ribs,
vertebrae, flat bones of skull.

Bone has many functions such
as supporting, protection, being
a storehouse for minerals, and
hemopoiesis. Bone is a vascular
connective tissue consisting of
cells and calcified intercellular
matrix, which is produced from
specific osteogenic cells
(osteoprogeneic cells) known as
osteoblasts that elaborate
uncalcified bone matrix. These
cells become trapped in the
matrix. As the matrix calcifies
the trapped osteoblasts become
osteocytes which  fill  the
flattened spaces or lacunae
situated between or within the
lamellae. These cells possesses
long cytoplasmic  processes,
which are housed in canaliculi.
The calcified matrix is composed
of 50% minerals (mostly
calcium), and  50% organic
matter includes collagen and
associated glycosaminoglycans.
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Compact bone:

The bone, unlike -cartilage,
contains blood capillaries and
nerves in living state. It appears
in cross micrographic sections
regular circular structures very
close to one another -called
Haversian systems. The
canaliculi eventually open into
canals known as Haversian
canals housing blood vessels.

Haversian system:

Each Haversian canal and the
surrounding bone lamellae and
osteocytes with their canaliculi
radiating from them to this
Haversian duct known as osteon.
ANl Haversian canals (central
canals) Tun longitudinally
parallel to the long axis of the
bone shaft and they are
interconnected at intervals by
transversally directed perforating
canals known as Veolkmann’s
canals nutrient canals.

Bone is always covered and
lined with soft fibrous
connective tissue. The outer one,
called periosteum, consists of
fibroblasts and collagen fibers.
The inner one, that lines bone
marrow  cavity, known as
endosteum, which composed of
osteogenic cells, osteoblasts and
occasional osteoclasts.
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Non Haversian system:

It is found in between
neighbouring Haversian systems
and consist of irregular bone
lamellae including lacunae and
canaliculi, but without haversian
canals.
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Development of Bone

There are two types of bone
development, intramenbranous
and intracartilagenous.

1- Intramembranous bone

This type is formed under or
within a layer of connective
tissue as the flat bones of the
skull.

2-Intracartilagenous
(Endochondrial) Bone
Formation

Fetal skeleton is built up of
hyaline cartilage, which is
replaced gradually by bone.
Ossification of long bone occurs
through  endochondrial  (or
primary intracartilagenous)
and epiphyseal (or secondary)
ossification. Epiphyseal
ossification occurs inside the
heads of the long bones and
result in canacellous bone,
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leaving the outer cartilagenous
covering as articulating surface.

Both endochondrial and
epiphyseal ossification relies on
the presence of a hyaline

cartilage model, which is used as
a template upon and within
which bone is made. The
chondrocytes in the center
become hypertrophy and resorb
some of the matrix leaving newly
formed spaces, which are
invaded, by periosteal bud that
formed of Dblood vessels,
mesenchymal cells and
osteogenic  cells.  Osteogenic
cells differentiate into
osteoblasts that elaborate
organic uncalcified bone matrix.
Ossification  process  spreads
from primary ossification center
“and extends to replace the whole
cartilage template forming the
diaphysis of a long bone. The
growth in length is due to
the presence of epiphyseal
plates of cartilage (inter-
cartilaginous  discs)  located
between the epiphysis and
diaphysis.

Spongy Bone

Spongy bone shows the same
lamellar structure of the compact
bone but it is formed of a thin

irregular branching bone
trabeculae  enclosing  irreglar
bone marrow cavities with
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various sizes and in the presence  (pe Ll d5a 5 e sl ?tA'A’\
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A,B&C Diagrammatic drawings illustrate: Epiphyseal (B) (upper
rectangle) and Endochondrial (C) (lower rectangle) ossification of femur
of human fetus (A) on the right side of the plate. On the left, a diagram
display the adult human femur (D) covered with periosteum and a
magnified part (E) shows the structure of compact bone in transverse and
longitudinal planes.
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D,E&F: Different magnifications from C illustrate formation of ostoid
plates, osteogenic cells, blasts, and osteoclast
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G: Endochondrial ossification, t.s, and displays early formation of different
osteons, which is formed of early Haversian duct surrounded with osteoblasts

within their 1 Many hymal and osteogenic cells are distributed in
Haversian ducts. Periosteum can be seen in the upper left corner.
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II- Blood

The blood is a specialized type
of connective tissue; composed
of red blood cells, white blood
cells, blood platelets, and
plasma (intercellular fluid).

Plasma, the fluid element of the
blood, represents about 55% of
the total volume of the blood. It
contains salts, ions, albumins,
globulins, fibrinogen, amino
acids, lipids, vitamins, and
hormones.

Human Blood Film

In blood film appears
microscopically as following:

Red blood cells (RBC) or
Erythrocytes: They are the
most populous, nonnucleated,
biconcave, acidophilic and
disc shaped in mammalian
blood, and function within the
circulatory system in
transporting carbon dioxide
and oxygen to and from the
tissues of the body.

White blood cells (WBC) or
leukocytes: They are
performing  their functions
outside the circulatory system,
and use the blood stream to
transport everywhere in the
body. Granulocytes
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(Granular leukocytes) and
agranulocytes (nongranular
leukocytes) are two classes of
leukocytes:

1. Granulocytes have abundant
granules in their cytoplasm and a
single lobulated nucleus. There
are three types:

a- Neutrophils (polymorph
nuclear leukocytes) are named so
since they are stained with
neutral dyes. They constitute 60
to 70% of the total leukocytes.
The nuclei are formed of 3 to 5
lobes connected together by the
chromatin threads.

b- Eosinophils  (Acidophils)
constitute 1 to 3% of the total
leukocytes. The nuclei are
bilobed interconnected by a thin
chromatin thread, and acquiring
a horsc shoc-shaped appearance;
sometimes a third small lobe
may be present. The cytoplasm
contains many relatively large
acidophilic granules.

c- Basophils is a rare type and
comprises 0.5 to 1% of the
leukocytes. The nucleus is
irregular in shape or S-shaped
and the cytoplasm contains large
granules, which take a blue
colouration with basic dyes.

2. Non-granular leukocytes
(Agranulocytes) have a cytoplasm,
which appears homogeneous,
non-granulated, and a single non-
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lobulated nucleus. There are two
types:

a- Lymphocytes constitute 20
— 40% of the total leukocytes.
The small leukocytes has a large
spherical or bean-shaped nucleus
surrounded by a thin layer of
cytoplasm. The large
lymphocytes have an aboundant
light blue basophilic cytoplasm
surrounding the nucleus.

b-  Monocytes (Macrocytes or
large Mononuclear leukocytes)
constitute about 3-8% of the total
leukocytes. The nuclei are oval,
kidney shaped or horse-shoe
shaped and excentrically located.
The abundant cytoplasm is
lightly blue basophilic.

Blood platelets (thrombocytes
or thromboplastids), are
small, spheroid or oval
structures  derived  from
megakaryocytes of the bone
marrow. Blood platelets
possess central dense region,
the granulomere and a
peripheral light region, the
hyalomere. These structures
are function in hemostasis,
the clotting mechanism of
blood.
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Blood Film of the Toad

Microscopically, it consists
of the following items:

a- Red blood cells or
erythrocytes are oval,
biconcave and contain distinct
nuclei.
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These micrographs illustrate erythrocytes, leukocytes and blood platelets of
human and amphibian blood

Human red blood cells
Toad Erythrocytes
A small lymphocyte
Basophils

Blood platelets
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MUSCULAR TISSUES

Muscles help us to permit
various modes of movements
and other activities for our
survival. Some of these activities
depend on low  rhythmic
contraction; others need quick
contractions, while still others do
powerful rhythmic contractions
that repeated in rapid sequences.
To accommodate these varied
needs, our bodies have threc
types of muscles, smooth
(unstriated), skeletal (striated),
and cardiac muscles.

General characters of muscles:
1. They are  mesodermally
derived and are formed of
contractile muscle cells that are
longer than they are wide,
commonly referred to as muscle

fibers. A Dbasal lamina and
reticular ~ fibers known as
sarcolemma  surround cach

muscle fiber.

2. The cytoplasm of a muscle
cell is sarcoplasm, mitochondria
are sarcosomes, and endoplasmic
reticulum is sarcoplasmic
reticulum. These muscle fibers
are rich in mitochondria to give
them high-energy requirements.

3. All muscle fibers originate

padll o ¢ canll Gael 4
oAV A aY o i
Ao i) o3a (pmay (Liiliat A U
e @ o el Aalay Gl
G A S HAV (e
PR = MJ .c_ttu__"ﬂl
A0 Ll @l & cilalia
sladall 8 SOl Gagd sl
¢(Aakadl) Al<igl) ((Adadils 42
glal
sl el dalal) i Sty

Aplae dib Al Ll L
Ao iay Al aall ddy W Ll a3
ol i A il Al

Asaalll da il
o Almall L0 o D i Y

(R S ) Aaal L Py
A enll) e s L jai oS 6l
Al ASAIL A 30l paiyl 48030
e il il Mied s
A palt Lgtinlag Lol by i oS gally

sl e

laalt Gl 1Y @_A;LL\S -y



from mesenchymal cells that
differentiate  into  myoblasts.
Each smooth and cardiac muscle
fiber originates from one
myoblast, while skeletal muscle
fiber is formed by fusion of
several myoblasts togcther. This
muscle  fiber is  roughly
cylindrical in shape, possessing
numerous  elongated  nuclei,
located at the periphery of the
cell.

4. Both cardiac and skeletal
muscle fibers contain contractile

myofilaments, known as
myofibrils that formed of thin
actin and  thick myosin
myofilaments as  well as

additional contractile associated
proteins. These myofilaments are
arranged in a specific and
repeated sequence along their
length, hence, their name is
striated muscle fibers. Smooth
muscle cells contain haphazard
arrangement of thick and thin
myofilaments, whose
interdigitation during contraction
is harnessed by an intermediate
type of filaments, which attached
to the cytoplasmic aspect of the
sarcolemma.

5. The smooth muscles are
involuntary contracted, which
may be of multiunit type or
visceral smooth muscle. In the
former type, each muscle fiber
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possesses its own nerve supply,
however, in the second type, it
receives nerve impulse via gap
junction (nexus) from one
muscle cell to its neighbor.

Skeletal muscles are voluntary
contracted and usually of
multiunit type.

Cardiac muscle is a striated
involuntary contracted, which is
coordinated by Purkinje {ibers.

Types of Muscles
1- Smooth (unstriated ) muscles:

The smooth muscle fiber is
elongated with tapering ends and
has one centrally oval nucleus.
Their cytoplasm (sarcoplasm)
appears quite homogeneous and
acidophilic. Along the full length
of the cell very fine thread or
myofibrils can be seen. Each of
them contains thick myosine-like
filaments and thin actin-like
filaments. The myosin filament
is surrounded with 20 actin
filaments.

These muscle fibers are either
found as isolated fibers, as in the
small arteries, dispersed singly or
in a skinny (slender or delicate)
groups as in the wall of the
urinary bladder of the toad or
form muscle bundles or shcets
connected together by a loose
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conncctive tissue. In each sheet,
the muscle fibers are arranged in
the same direction e.g. the
intestine.

2- Skeletal (striated) muscles:

The skeletal muscle is
covered by a dense
collageneuous connective tissue,
known as epimysium, which
extends inside the muscle
dividing it into fascicles
surrounding them with a looser
connective tissue, the
perimysium. These fascicles arc
formed of a few striated muscle
fibers. Each muscle fiber is
enveloped by fine reticular fibers
called endomysium.

The skeletal muscle fiber is
unbranched, multinucleated, long
cylindrical structure. Inside it,
the contractile elements that
formed of myosin and actin
filaments are arranged
longitudinally in smaller
cylindrical subunits called
myofibrils. Alternating light,
isotropic and dark traverscs
each of which, anisotropic
bands. The latter is, called A-
band, bisected by a paler H-
zone that is marked centrally by
a dark M-disc. The light or I-
bands are bisected by thin dark
Z-disc. The regions, along the
myofibril extending from Z-dise¢
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to Z-disc, a sarcomere, are the
contractile units of the skeletal
muscle fiber. I-bands consist of
thin actin filaments while; the A-
bands are composed of both
thick myosin and thin actin
filaments, except its H, while M
components that are only contain
myosin filaments. Six actin
filaments surround each myosin
filament. During contraction the
two Z-dises move closer to each
other approaching the A-band.

In mammals, the skeletal muscle
fiber contains many elongated
nuclei that are located peripherally
under the cell membrane or
sarcolemma, thus striated muscle
forms a syncytium. In the toad,
these nuclei are scattered
throughout the sarcoplasm of the
skeletal muscle fiber.

3- Cardiac muscles:

The cardiac muscle fibers are,
somewhat cylindrically,
branched wusually have one,
rarely two, central nuclei. These
muscle fibers are short separate
units joined together by certain
junctions called intercalated
discs, and an anstomosing with
one another. The sarcoplasm is
abundant and accumulates
around the single or double oval
nuclei. The sarcolemma and
cross striations of the cardiac
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muscle fibers are less distinct (Ji dydall Aplizaad) CalyIY) 8
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A smooth muscle fiber cut transversally at a region near the nucleus.
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Isolated Fusiform Smooth Muscle Fiber with a centrally located nucleus.
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Longitudinal section illustrates four cylindrical skeletal muscle fibers.
Note that, each one contains several myofibrils and the contractile
myofilaments are arranged by alternating light and dark bands. The nuclei
are elongated and occupying the periphery margins under sarcolemma.

Number 4 refers these nuclei.
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A cardiac muscle, L.S, shows that all muscle fibers are branched with
clongated, centrally located nuclei. Intercalated discs interconnect them.
The dark and light bands are clearly evident.
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NERVOUS TISSUES

The  nervous tissue is
specialized in receiving sensory
information from the external
and internal environments. The
reception of external and internal
information is the function of the
peripheral and  autonomic
nervous systems respectively.
The  former controls  the
voluntary actions, while the latter
controls the involuntary
functions, such as the actions of
smooth muscles, cardiac muscles
and some glands. The process of
integrating analysis, and
response occur in the central
nervous system (CNS) by brain
and spinal cord.

Neurons and
supporting cells

The structural and functional
unit of the nervous tissue is the
neuron nerve cells). The
supporting cells are also found in
the nervous tissue. These cells
are preventing spontancous or
accidental depolarization of the
neuron’s cell membranc and
provide them a physical covering
over its entire surface. The
neurons possess dendrites and
only single axon that transport
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nerve impulses from the cell
body to a target cell by a
specific  junction known as
synapse. Synapses are usually
occurring between an axon and
the cell body (axo-somatic
synapse), between an axon and
dendrites (axo-dendritic
synapse), or between an axon
and muscle fiber (neuromascular
synapse). Dendrites are receiving
axons from interneurons, which
connectl sensory ones with motor
neurons as well as specific
centers along the central nervous
system such as memory and
learning centers.

The glial or supportive cells
are classified into two categories,
The former one found in the
central nervous system include:
astrocytes, oligodendrocytes,
microglia, and ependymal cells,
which line brain ventricle and
central canal of the spinal cord.
The second category is, found in
the peripheral nervous system,
called satellite and Schwann
cells. Both oligodendrocytes
and Schwann cells arc forming
myelin sheaths around axons in
the central and peripheral
nervous system respectively.
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T.S of the spinal cord in
the Rat

The spinal cord is a cylindrical
rod extends inside the vertebrae
and protected by three-layers of
connective tissues known as
meningese, namely dura mater,
the outer most fibrous layer, the
arachnoid, and the pia mater
containing small blood vessels.
The central canal is lined by
simple epithelium known as
ependymal cells. The substance
of the cord is differentiated into a
central H-shaped zone called the
gray matter, and a peripheral
zone termed as the white
matter. Both of them have
gained their names from their
colors in fresh condition.

The gray matter contains the
cell bodies of the neurons as well
as the neuroglial cells, initial and
terminal ends of their processes.
It is subdivided into two dorsal
horns, two ventral borns, and a
horizontal gray commissure
with central canal. At the
equatorial level of the central
canal, the gray matter is divided
into ventral and dorsal sides. The
processes of neurons leave and
enter the spinal cord known as
ventral and dorsal roots
respectively. The gray matter
contains also, a dorsal and
ventral band of nerve fibers

YA

St Jioll B e gL
Jian
Leae JS05 380y S o-al Joal
i il Ja)a b ee Al sl ud
i yah i T 05 L ena s
o s Al B2 YL Lo
Lokl JE , Adlal) oY) s Al
cigd gaCial) G ¢ A Al Aall
5 s5aTy (Risiadl ) pdad oY)
B phall Ay seall e Y (e
iy Ay 38 al) BN b
O all 53e Auaaal) Allay )
H dihie Y s S el
3alall) Antainudl abal) i
o il Aiai ey ¢(Rpta
w\ [EETUVIR Y ] .}La'dﬁh Balall
il s A Ll sl Al
e Andai ol Bl all (g sias
FURON U, WU PRINEY
el 51 A1) DA A ARVl
Loaa g ) clblgiscaluy
UL R . G R W
B R g
i gay a8 ety
o) siad Jah (5 ginaa (o8 A0S e
Balall o i (A > S i 3L
Tl LDAN 2855 A e
Sl Jals ) Al FREETEWN
Athyl jaiadly i el (S50
5t sl (e A Bl
iy Ao Load Aulaill 3ald



extending above and below the
central canal forming the dorsal
and ventral commissures.

The white matter consists only of
nerve fibers, most of which are
medullated or myelinated that
travel up to the brain or down the
cord. The white matter possesses a
dorsal and ventral septa  (or
fissures), which lie above and
below the central canal to form
dorsal and  ventral fissures,
respectively.

The peripheral nerves

T.S. of the sciatic nerve of cat:

Each peripheral nerve and
even the sciatic nerve consists of
bundles (fascicles) of nerve
fibers that are surrounded by its
own connective tissue,
perineurium. The whole
peripheral nerve is enveloped by
loose  connective tissue, the
epineurium. The perineurium
and epineurium. contain small
blood vessels and fat cells. The
perineurium of each fascicle
forms septa, which subdivides
the  fascicle into  several
compartments known as nerve
fibers or axons. The nerve fibers
in each bundle are held together
by a connective tissue sheath
called endoneurium. The axons
are in the center of myelin sheath
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and occasionally a crescent o guia g e Blal 5 bl
shaped nucleus of a Schwann Oﬁ’ 1Al (<) 4D 5l 6
cell is evident. N T
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Plate 1
Types of Epithelial Tissues




Plate 2
Types of Exocrine Glands

Simple tubular glands Simple alyeolar glands
Simple Coiled tubular | Branched Simple alveolar Branched
tubular gland tubular gland

CHIEFLELLS,

gland alveolar gland

Mucous gland Sebaceons gland

Amphibian liver

_Compound alveolar glands
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Mammary gland

Compound tubulo-alveolar gland

Retecular gland




Plate 3
Loose, Mucous and Adipose connective tissue proper




Plate 4
Elastic, Fibrous and Reticular Connective tissue proper




Plate 5
Types of Cartilage




Plate 6
L.S. & T.S. of Compact bone




Plate 7
al and Endochond

rial Ossification,
¢ Drawi
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Diagramm

A: A femur of human fetus
B: Epiphyseal ossification
C: Endochondrial ossification

D: Adult human femur

E: T.S.in the shaft of human femur




Plate 8
Epiphysial and Endochondrial Ossification




Plate 9
Human and Amphibian Blood Films




Plate 10
Types of Muscle Fibers




Plate 11
T.S. of the spinal Cord and Sciatic nerve of the Rabbit
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MICROSCOPIC ANATOMY
OF THE BODY ORGANS
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THE BLOOD VESSELS

Vascular circulatory system is
formed of heart and blood
vessels, which are transporting
blood through the body. The
heart acts as a pump forcing the
blood into large elastic and then
muscular arterics. Finally, the blood
reaches extremely thin-walled
vessels, capillaries, small venules
where exchange of materials
occurs.

Generally, blood  vessels,
including  all  arteries are
composed of three concentric
layers: tunica intima, tunica
media, and tunica adventitia.

The diameters of veins arc
larger than that of the
corresponding arteries. However,
they have thinner walled.

T.S. of a Small Artery

The artery wall has a relatively
thick wall and small lumen. The
wall is formed of three
constituent layers or tunicae.
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1-Tunica intima is the most
inner layer of the artery and it
consists of:

a-The inner endothelium is a
simple squamous epithelium.

b-The subendothelial layer is
formed from loose connective
tissue.

c-The internal elastic membrane
or lamina is a very thin layer of
fine elastic fibers.

2-Tunica media is the meddle
layer, formed of circular smooth
muscle fibers. Fine elastic fibers
are interspersed.

3-Tunica adventitia is the outer
most layer of the artery. This
layer is composed of a thin loose
connective  tissue, containing
some collagen and elastic fibers
in which lie small nerves.

T.S. of a vein

The cavity of the wvein is
wider than that of the artery, but
the wall is thinner. The wall has
also three coats or tunicae:

Tunica intima consists of a thin
endothelial lining of squamous
cells and the sub-endothelial
layer composed of a small
amount of loose connective
tissue containing a  certain
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tissuc  containing a certain V) aayg s sadll sl
amount of elastic fibers. LA el

Tunica media is a thinner than (Ao sl ADUN) Ao glal) Al
that of the artery. It is formed of Qi) 4 Laliia e S 81 a5
circular smooth muscle fibers a& ja elule dgliae il (e (5S35 5
with very few elastic fibers. R\ RETPEN: S PENEERE B 43,

AL 355 LN 30
Tunica adventitia is thicker :(irs il ADAY) dua il dakl

than that of the artery and ol b leilie oo (S0 T 5SH g
consists of loose connective faa & (g sad pliia s (4o (ST g

tissue very rich in collagen oY oS Gl
fibers.
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artery and corresponding vein. Observe that the wall of the artery is much
thicker than that of the vein and contains more muscle fibers.
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THE INTEGUMEN'I; (THE SKIN)

V.S. of the Skin of theToad

The epidermis: This is
formed of stratified squamous
epithelium; the basal single layer
of columnar cells (germinative
or Malpighian layer), scveral
layers of cells diminishing in size
gradually outwards, ending with
a surface layer of squamous
cells covered by horny layer.

The dermis: It is formed of
loose conneclive tissues, which
differentiated into two layers:

e An outer spongy layer
(stratum spongiosum), built up
of loose connective tissue

containing blood ‘vessels, nerve
fibers, and branched pigment
cells lying close to the epidermis
called melanophores, containing
blackish granules.

e An inner compact layer
(stratum compactum) built up
of compact bundles of fibrous
connective tissue. Some bundles
of them are arranged in dense
bands perpendicular to the
surface of the skin forming
vertical strands.
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The dermis in the toad
contains two types of glands
originating from Malpighian
layer:
The mucous glands, simple
alveolar glands, thcir wall
formed of simple cuboidal
epithelium.

The poisonous glands are large
and its wall is a syncytium.

Subcutaneous connective tissue
adherent to the dermis and rich
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V.S. of Mammalian Skin

The skin is formed of two
distinct  layers, an  outer
epidermis and an inner dermis.

The epidermis consists of
stratified squamous epithelium.
The single layer of low columnar
cells is the stratum basale;
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above this are a few rows of
polygonal cells; the stratum
spinosum, Stratum granulosum,
stratum lucidum and stratum
corneum. The  Malpighian
layer contains pigment granules.

The dermis is differentiated
into an outer papillary layer
(dermal papillae) under the
basal epidermis. The reticular
layer of heavy, dense, irregular
connective tissue comprises the
bulk of the dermis. The dermal
chromatophores are present. A
small portion of hypodermis is
known as subcutenous layer.

The mammalian skin contains

hair follicles, sebaccous and
sweet glands.
Hair
The hair consists of:
1-An outer hair shafts

projecting obliquely above the
surface of the skin, and is formed
of three regions.

a-The hair medulla forming the
central cone of the shaft. Tt
composed of tightly packed
keratinized and  vacuolated
cuboidal cells.

b-The hair cortex surrounding
the medulla being formed of
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several layers of hard type of
keratinized polygonal cells rich
in pigments.

c-Hair cuticle is the outer most
layers consisting a layer of flat
keratinous cells, which overlap
in a highly organized manner.

2-The root of the hair represents
the embedded part of the hair
shaft in the dermis. An internal
and external root  sheath
surrounds it.
3-The hair follicle, is an
epidermal origin, invagination
terminates by a  bulbous
expansion (the hair bulb). It has
concave lower surface containing
a specialized area of dermis
called hair papilla, which is
invested with connective tissue, a
blood capillary network and
nerve endings.

4-The erector muscle of the
hair is an oblique bundle of
smooth muscle fibers.

Sebaceous glands are simple
branched alveolar glands. The
gland merges into hair follicle.

Sweat glands are open on the
surface through a long secretory
duct.
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Plate 14
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V.S.in Mammahan Skin and its Diagrammatic drawing
Dermis A _.#.Y Epidermis [p—
Stratified squamous epithelium it A-A--u-\‘\-\-«ﬁ-h ¢  Horney layer *—u)A'L—A-\h v
Hair follicle [P P . Dermal papilla A safd—alae

Hair-cuticle
Hair-cortex

a2l e Ja A Adipose tissue 3 gr——mi-V
3l 3BV Hair-medulla 32— glL—ai.a

Hair papilla Pma—il i __Ia.VY  Hair-bulb B il Adiay -V Y
Erector muscle of hair 5243 {ualidlad) -V ¢ Hair-root Baall i anY
Hair-shaft 5 a—ill J——w-31  Sweet gland i Bad Ve

Duct of the sweet gland 4 )l 52 3L38-YA  Sebaceous gland Aiaddad Y

) gl
THE DIGESTIVE SYSTEM

The alimentary canal and its gl e S

associated glands constitute the RV P SEVRRICIA [ W 1y S
digestive system. It is composed augll Sleal) opsSay A ddala
histologically from four principal iy, 3hlia C—‘ e L sl s

layers, from inward to out side: sz oAl Y el (e
The mucosa, the submucosa, ipalsls coatll g (dudalalell 35kl
the muscularis and serosa. Aglaall Akl 5 cAgldaal)
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epithelial lining, a lamina propria diala Al el dagiia A SUal

and muscularis mucosa. Aahalads dliace
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the lumen of the alimentary canal 4 Aday ) Lpangll BLEN oy 52
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structures.
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b- The lamina propria, is a
layer of loose connective tissue,
rich in blood and lymph vessels
and smooth  muscle cells,
sometimes contains also mucous
glands and lymphoid tissue.

¢- Muscularis mucosa, is a thin
layer of outer longitudinal and
inner circular smooth muscle
fibers, which may be contained
in the mucosa.

2-The submucosa is composed
of loosc connective tissue with
much blood and lymph vessels,
and submucosal nerve plexus. It
may also contain glands and
lymphoid tissue.

3-  Muscularis (Musculosa)
contains the following elements:

a- Smooth muscle fibers
divided into an outer
longitudinal muscle layer and
the inner circular muscle layer.
The outer muscle fibers arranged

nearly parallel to the long axis of

the alimentary (ract. In the inner
one, the fibers oriented nearly at
right angles to the log axis of the
alimentary canal.

b- The myentric nerve plexus,
which lies between the two
muscle layers.

c- Blood and lymph vessels
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extend in the connective tissue
between the muscle layer.

4-The serosa is a simple
squamous  covering epithelium
covers the alimentary tract lined
with thin layer composed of
loose connective tissue, rich in
lymph and blood vessels, adipose
tissue and nerve fibers.

V.S. of the Tongue of the
Rabbit

The tongue of the rabbit is
built up of the following:

A- The mucosal membrane is a
layer of almost nonkeratinized
stratified  epithelium covering
both upper and lower surfaces of
the tongue. The upper surface
has three types of papillac:

1-The filiform papillae are
found mostly on the anterior part
of the upper surface of the
tonguc. These papillac are thread-
like structures covered by a
keratinized stratificd squamous
cpithelium and composed of
loose connective tissue core.

2- The foliate (Circumvallate)
papillae are found in the
posterior part of upper surface of
the tongue. The papillac have
broad tops with taste buds along
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its sides and covered with a
stratified squamous epithelium.

Fungiform papillae are
recorded in the anterior region of
the tongue. They have broad tops
and narrow bases covered by
stratified squamous epithelium
and have taste buds of their
upper surfaces.

B- The taste buds are neuro-
epithelial flask-shaped structures
composed of three types of cells;
basal cells, supporting cells
(sustentacular cells), and
sensory cells provided with short
fine hair-like processes
(hairlets).

C- The Muscularis and the
submucosa are composed
chiefly of bundles of striated
muscle fibers that interconnecct
with one another and disposed in
different planes. The muscles are
provided with connective tissue,
adipose tissue, blood vessels and
nerve fibers.
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Salivary Glands of Rabbit

They are four pairs of exocrine
glands found in the mucosal
membrane of the buccal cavity of
rabbit. These glands are the
parotoid, sublingual,
mandibular (submaxillary) and
infraorbital glands. All of them
classified as compound tubulo-

acinar mixed glands. They are
composed of:

1-  Connective tissue
elements or stroma, which

includes a thick connective tissue

capsule, connective tissue
trabeculae  containing  blood
vessels, lymph vessels and

interlobular and main ducts of
the gland.

2-  Secretory  portion or

parenchyma, which include
mucous and/or scrous acini and
myocpithelial around serous
cells.

« Serous acini (serous alveoli).
each serous acinus lined
by pyramidal or trapezoid cells.
The trapezoid cells have basal
basophilic and apical acidophilic
cytoplasm with many secrctory
granules. The nuclei are rounded
in shape near the base of the
cells. The serous ones have a
narrow lumen.

e The mucous acini (mucous
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alveoli) are larger than the serous
ones with wider lumen. Also,
they lined by trapezoid cells,
which are pale staining. The
apical cytoplasm is clcar due to
the presence of mucous secretory
granules. Their nuclei are
flattened in shape and located in
the base of the cells.

3-The duct system of the glands
includes:

a- The intrcalary (intercalated)

ductules: they arc very small
ducules extending from the
secretory acini and lined by

small cuboidal epitheloid cells.
These ductules are fused together
in the striated duct.

b-Striated (interlobular) secretory
ducts. They lined by stratified
cuboidal epithelium that formed
of two layers of cuboidal cells.
These ducts are, found in the
trabeculae and collected to form
large interlobar ducts.

c- Interlobar ducts: It lined by
thick  stratified cuboidal or
columnar epithelium. They are
collected to form main sccretory
salivary duct.

d- The main inter-lobular ducts
are lined by pseudostratified
epithelium.

e- The major duct is the terminal
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excretory duct of the gland. It is
lined with stratified columnar
epithelium gradually transformed
into stratified squamous
epithelium near its opening in the
mouth cavity.
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Sections in a Salivary Gland at different magnifications
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T.S of the Oesophagus
of the Toad

The wall of the oesophagus
has the following layers:

The Serosa is formed of simple
squamous epithelium.

The Muscularis is formed of
smooth muscle fibers which are
arranged in two an outer
longitudinal and an inner
circular layers. The inncr layer
is more thicker than the ouler
one.

The Submucosa consists of loose
connective tissue containing blood
vessels and nerve fibers.
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The Mucosa is thrown up into
folds which give off secondary
ones. They are lined by a simple
partially  ciliated  columnar
epithelium  containing  goblet
cells over a lamina propria. The
simple branched tubular
glands open in the lumen of the
oesophagus. Some of these gland
bodies appcars in cross-section
rounded or oval in shape lined

with simple columnar
epithelium.

The Muscularis mucosa
consists of small patches of

smooth muscle fibers scattered in
the mucosal connective tissue.

T.S of the Oesophagus
of the Rabbit

The wall of the oesophagus
has the following layers:

The fibrous coat (adventitia) is
formed of a thin layer of fibrous
connective  tissue binds the
ocsophagus  to the adjacent
structures.

The Muscularis is built up of
two layers, an outer long-
itudinally and inner circularly
disposed muscle fibers. The
Muscularis is variable in its
muscle fiber types along the
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length of oesophagus. The upper 4l ac g_ql_.!_“ Y—p QA
third has strlat.cd musgle fibers, Lals .L...uj},’\ KR IR
the middle mixed striated and " s o

smooth muscle fibers and lower ¢eludall 5 Adaladll S
third has only smooth muscle dplime alll 4y 16 2 cu By
fibers. Y slula

The Submucosa consists of loose (35535 dmmdalids cuadl) 4By dall
connective  tissue  containing (g gisg AKE Al aza i e
blood vessels and nerve fibers. Aac g_',LéjiJ 3 e Zeaji e
The Mucosa is thrown into little L lgie vt ad &y daldlel) dddal)
broad folds covered with a non- 3.8 3 A 4 DUay 5 taaks iy
keratinized stratified squamous (il ,SY) 43 )8 e dy )

epithelium over a lamina propria. Al dagn Jle 5 S5 S

The Muscularis mucosa is a 4ida & Lhlall d8.h) cdlac
thin layer of inner circular and G W) oy « 4808, 3, 90 3 1a0s

outer longitudinal smooth muscle A gh dan i o Al g Aliaall
layers. - o -
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T.S. of the Stomach
of the Toad

The wall of the stomach of the
toad is formed of the following
parts:

Serosa consists of an outer layer
of simple squamous epithelium
resting on a thin layer of
connective tissue (subserosa).

Muscularis is formed of single
thick layer of circular smooth
muscle fibers.

Submucosa consists of loose
connective  tissue  containing
blood vessels and nerve fibers.

Mucosa is thrown up into
conical folds lined by simple
columnar epithelium which gives
rise tubular glands of the simple
branched type resting on a basal
lamina. The bodies of branched
glands appear in the mucosal
connective tissue with rounded
or oval shapes.

The Muscularis mucosa
consists of two well developed
layers, an outer longitudinal and
inner circular smooth muscle
fibers.
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T.S. of the Stomach
of the Rabbit

The wall of the fundus and/or
the body of the stomach has the
following layers:

Serosa is formed of simple
squamous epithelium.

Muscularis is built up of two
layers, as outer longitudinal and
inner circular muscle layers of
smooth muscle fibers. The outer
layer is more thicker than the
inner one.

Submucosa consists of areolar
connective  tissue  containing
blood vessels and nerve fibers.

Mucosa is a thick coat composed
of surface epithelium, lamina
propria of connective tissue
which contains the gastric
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glands (the fundic glands), and
the Muscularis mucosa:

e The surface epithelium is
formed of simple columnar
epithclium, devoid of goblet
cells, that lincs the free surface
of the stomach and extends into
the gastric pits.

e The gastric glands are simple
branched tubular glands lying in
the lamina propria below the
gastric pits. Each gland consists
of four parts, isthmus, neck,
body, and fundus.

a- Isthmus composed of immature
and low columnar cells. the
former differentiates into surface
epithelium.

b-Mucous neck cells are simple
low columnar epithelium lining
in the necks of the gastric glands.

c-The chief cells (peptic cells)
are most abundant cells in the
gastric glands and predominate
in the lower portions of the
fundic glands. They are cuboidal
or columnar cells having a basal
basophilic cytoplasm.

d-Parietal cells (Oxyntic cells)
are large pyramidal or rounded
cells with central nuclei and
eosinopholic cytoplasm. They
are scattered singly or in small
groups, between the chief cells
and the mucous neck cells.
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e-Enteroendocrine cells are
small rounded cells present in the
bases of the gastric glands. They
do not stain with hacmatoxylin
and eosin, but they are silver
stained, so that they are called
argentaffin cells.

The Muscularis mucosa consists
of an outer longitudinal and inner
circular layers of smooth muscle
fibers.
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T.S. of the lleum
of the Toad

It is composed of the following
parts:

Serosa is formed of simple
squamous epithelium.

Muscularis consists of an outer
longitudinal and an inner
circular smooth muscle layers of
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smooth muscle fibers. The latter
layer is more thicker than the
outer one.

Submucosa is formed of loose
conneclive  tissue  containing
small blood vessels and rich in
lymph spaces.

Mucosa is thrown up into many
simple folds extending into the
lumen of the ileum called villi.
They have a lamina propria of
loose connective tissue containing
lymph spaces and lymphocytes
and is covered by absorbitive
simple columnar epithelium,
with goblet cells present among
them.

The Muscularis is
absent.

mucosa

T.S. of the Ileum
of the Rabbit
The wall of the ileum of the
rabbit has the following layers:

Serosa is formed of a
squamus epithelium.

simple

Muscularis is formed of an outer
longitudinal and inner circular
smooth muscle layers. The latter
layer is more thicker than the
former.

Submucosa is formed of a loose
connective  tissue  containing
blood vessels and nerve fibers.
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Mucosa coat is thrown up into
numerous villi. They are covered
by absorptive simple columnar
epithelium and abundant goblet
cells. the villi have a lamina
propria of loose connective
tissue containing small blood
vessels, lymphatic nodules called
“Peyers paches”. The lamina
propria of the mucosa splits the
Muscularis mucosa and extends
into submucosa. The simple
tubular  glands (Crypts of
Lieberkiihn) extend down from
the bases of the villi to the crypts
is continuous with that of the
villi. These villi have lymphatic
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The Digestive Glands
Section of the Liver e &L_kﬁ
of the Toad iciiall a8

The liver of the toad is a 3a_& sadca ally o €
compound  tubular  gland, ; L o o3 € e e ol
covered with a thin peritoneal N . .'3 ‘,', ,,)A ::9,\.\
coat of simple squamous quu" T o= "'3"}"—’)9_"""» . J’;
epithelium. The liver appears =S S oy vy &5 5a
microscopically the following -dudlll Sl il e G S g 5Saa
structures:

The hepatic acini arc 3a%% %4 i <Y s )

numerous rounded in shape lined
by triangular hepatic cells with
secretory granular cytoplasm and
rounded nuclei. Many of the
hepatic cells contain pigment
granules which are also
irregularly scattered in the liver
tissue. The acinus has a narrow
central cavity the bile
canaliculus.

The bile canaliculi collect to
form small bile ductules, that are
distributed among the hepatic
acini especially in the vicinity of
the large blood vessels. The bile
ductules are lined by cuboidal
epithelium and possesses a wide
cavity.

Between the hepatic acini,
there arc also large blood
vessels, blood capillaries and

blood sinusoids.
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Section in the Liver of the toad
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Mammalian Liver, s.

The microscopic anatomy of
mammalian liver illustrates that
it is built up of hepatic lobules
that are separated from each
other by a connective tissue
known as portal spaces. These

portal spaces contain several
triads surround each lobule,
which include three small

branches of the portal vein,
hepatic artery, and a bile
ductule. The later is lined by
simple columnar epithelium. In
the center of each hepatic lobule
is a central or interlobular vein.
Within the lobule, laminae or
plates of hepatic cells radiate
from the region of the central
vein. Between the laminae, there
is a thin layer of simple
squamous  epithelium surround
hepatic blood sinusoids. In some
sinusoids, erythrocytes as well
as a large phagocytic cell can be
seen with large dark nucleus,
known as kupfer cell. Bile
canaliculi are present between
the rows of the hepatic cells.

Ve

Clopdlll A (e pllad
u‘s_)_éé‘aﬂ@)—&ﬁ\
u_Au)AAA\_l\u_u.\&_nL\_m.\.“
G_l\_l‘)-\AGA—uueL‘AGJ_uu
J.x.\a.“u_‘c‘ful)aﬂ‘_g)_xa.a
5N ""r\]\cum“_}_a
é—iJJIlu_ab‘)a__a_;a&JH
[T Y “5.&&\ ul.u—mn ‘g—ll.l.“
(MJ‘MM))&‘EQJ‘)M
LEJ}—AC aHY\L)_Lu
ua:\—ASJ—t-)if@ﬁ;..-ha—fe
L,S)'S)-Aé-—’,ujéé.;agd—;ﬁ‘
‘;JJ.WJA'L:;_”,J\
}‘u‘)—«mu}ﬂ‘Ml
L "3,1.\,\4'1 NA u—‘c—,ﬂ B
Al el B35, by
S 58 A ) (s 05 5-S
A s (i i

GJL}AA&.:ML_\AQ
HQJJAA)JM‘,A-M&_I)—LA.“
M—AIJ.:\_\JAJA}:\_AS;L)_AA
w&@\dal‘,_:\_e_g‘):\_}s
il il a5 A

Al LAY Gigia o



YY iyl

Plate 22

Mammalian liver, S.
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Gall bladder, S.

The gall bladder is a pear-sac,
hollow organ, which function in
storing and concentrating bile. Its
wall consists of a mucosa, a
fibromuscular layer, peri-
muscular connective tissue and
serosa, or adventitia, on its free
surface.

Mucosa: In an empty gall
bladder the mucosa thrown into
numerous folds. These folds are,
varying in size and shape and
have irregular arrangement. The
lining epithelium is simple tail
ciliated columnar.

Submucosa is a loose connective
tissue, known as lamina propria
or submucosa lies deep to the

epithelium. Observe that
muscularis mucosa is absent,
and the smooth  muscle

surrounding lamina propria is
muscularis externa. This layer
interspersed by several layers of
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loose connective tissue rich in
elastic fibers, so, it’s named as
fibromuscular layer. The wall
of the gall bladder has a wide
layer of perimuscular loose
connective tissue, subserosa that
covered by serosa.
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Simple columnar epithelium
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Pancreas of Rabbit, s.

The pancreas is covered by a
thin peritoneal layer of squamous
epithelium, below which is a fine
connective tissue septa extending
to the interior part dividing it
into certain lobes containing
blood vessels and nerve fibers.
The mammalian pancreas have
an  exocrine and ductless
endocrine glands. The exocrine
portion comprises the bulk of the
organ as a compound tubulo-
acinar (tubulo-alveolar) gland.
The (ductless) endocrine portion
composed of separated patches
distributed between the
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pancreatic acini known as Islets
of Langerhans.

The exocrine portion is a
compound tubulacinar (alveolar)
gland, secreting a serous fluid.
The parenchyma of the exocrine

part consists of rounded
secretory  acini  (pancreatic
acini) and  excretory  or

pancreatic ducts. The pancreatic
acinus is formed of pancreatic
cells closing a narrow lumen
having small centroacinar cells
that form the smallest ducts of
the gland. These pancreatic cells
have pyramidal or trapezoid
shape. Their lower half contain
basophilic cytoplasm and
rounded nuclei, and their upper
half is close to the lumen and
contains fine acidophilic
(Zymogene) granules.

The pancreatic ducts are
lined by lightly stained simple
cuboidal epithelium. The
cytoplasm stains less intensely
than the cytoplasm of the acinous
cells.

The endocrine portion of the
pancreas is composed of small,
spherical clumps of cells, islets
of Langerhans, which are richly
endowed by capillaries. These
islets are scattered among the
scrous acini of the pancreas.
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Each islet consists of three
types of  polyhydral cells
arranged in cords separated by a
network of blood capillaries.
They exhibit paler staining than
the  surrounding  pancreatic
acinar cells. Four cells can be
distinguished by demonstrating

their granules using special
stains:
Alpha cells, are few in

number and contain acidophilic
granules exhibiting a red colour
with Mallory-azan stain. The
second variety, is known as beta
cells, much numerous and
contain  fine  orange-stained
granules. Clear cells or C cells,
are faintly stained and D cells
with blue-stained granules.
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THE URINARY ORGANS

In addition to formation

and releasc of creatin and
hormones, the urinary or
secretory system function in

formation or urine, regulation of
blood  pressure, acid/base
balance, and fluid volume of the
body.

T.S. of the Kidney
of the Toad

The kidney of the toad appears
in cross sections has the
following structures:

e Malpighian corpuscles
(Malpighian bodies) are
rounded bodies, consisting of an
outer thin double walled
structure formed of simple
squamous  cpithelium  called
Bowman's capsule and central
tuft of blood capillaries called
glomerulus.

e Urinoferous or convoluted
tubules, the wall of each tubule
is lined by granular simple
pyramidal epithelium and has a
narrow lumen.

o Collecting tubules are lined
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with simple cuboidal epithelium
and have a wide lumen.

¢ Wolffian duct is located on the
lateral border of the kidney
receiving the urine from the
collecting tubules. It is lined by
simple ciliated cuboidal
epithelium and covered by
connective tissue and smooth
muscle fibers. Wall of cisterna
magna is a peritoneal layer
attached to the ventral side of the
kidney.

e Renal portal vein is located
close to the wolffian duct and
contains blood cells.

¢ Renal artery and renal vein
are located in the wventral
concave side of the kidney. Also
there are network of blood
vessels and capillaries
distributed among the tubules.

e Peritoneal funnels arc conical
and have funnel-shaped openings
lined by ciliated epithelium.
They are located on the ventral
side of the kidney.
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T.S. of the Kidney
of the Rabbit

In cross sections, the kidney
of the rabbit consists of the
following structure:

e Fibrous capsule is formed of
dense connective tissue.

e Malpighian corpuscles arc
spherical bodies and present
mainly in the cortex; each one
consists of:

1- Bowman's capsule is a
double walled cup of simple
squamous epithelium separated
by a narrow space.

2- Glomerulus consists of tuft
of blood capillaries.

3- Proximal convoluted tubules
the tubule has a rounded shape
with narrow lumen and its wall is
lined by large cuboidal or conical
epithelial cells. These cells have
indistinct boundaries, acidophilic
cytoplasm rich in granules and
large spherical nuclei.

4- Distal convoluted tubules
The tubule has a spherical shape,
a slightly wider lumen than of the
proximal tubule and their thin
walls are lined by small cuboidal
epithelial cells. These cells have
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distinct boundaries, faint
acidophilic cytoplasm, less granular
and spherical nuclei.

5- Henle's loop is cxtending
radially in medulla. It is divided
into thick and thin tubules. They
form the descending and the
ascending limbs of this loop:

The thick descending portion
(descending limb) is closely
similar in structure to proximal
and distal convoluted tubules.
They are lined by simple
cuboidal epithelium.

The ascending thin portion
(ascending limb) is lined by
flattened  cells with nuclei
protruding into the wide lumina.

6- Collecting tubules The distal
tubules empty into collecting
tubules in the cortex which - in
turn — empty into a collecting
duct descent into the medullary
rays. The collecting ducts descent
into the medulla where a number
of them unite together to produce
large ducts at the tips of the
Mailpighian pyramids.

7- Branches of the renal
arteries and renal veins: are
present in the intermediate
region between the cortex and
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medulla. Numerous blood
capillaries are present in the
poore connective tissue which is
formed in between the kidney
tubules.
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Renal cortex
Glomerulus
Malpighian corpuscle
Distal conveluted tubules

Uriniferous tubules

T.S. of the Urinary
bladder of Rabbit

1t consists of the following
three layers:
Serosa is formed of a simple
squamous epithelium resting on
a thin layer of connective tissue.

Mauscularis is formed of three
layers of smooth muscle fibers
arranged in  bundles, with
abundant  connective  tissue
between them. They arc
distributed as an outer
longitudinal, middle circular
and inner longitudinal layers.

Mucosa is lined by transitional
epithelium consisting of several
layers of cells resting upon a
wide lamina propria formed of

Bowman's Capsule
Distal convoluted tubules 53 458 <
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loose connective tissue containing
blood vessels and lymphatics.

The empty bladder contains up
5-6 layers.

When the urinary bladder is
full with urine the epithelium has
2 or 3 layers due to the ability of
this epithelial cell layers to
stretch and become flatten.

The Ureter, T.S.

The ureter has longitudinal
mucosal folds. Its wall consists
of a mucosa, muscularis and
adventitia fibrosa.

The mucosa consists of
transitional epithelium and a
wide lamina propria. The
epithelium has several layers of
cells, the outer most layers are
large cuboidal or rounded and
sometimes  show a  light
acidophilic surface membrane.
The intermediat cells are pear-
shaped or irregularly polyhydral.
The cells of the basal surface of
the epithelium are smooth. The
lamina propria is fibroelastic
connective tissue under the
epithelium. Lymphatic tissue
may be present.
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The muscularis consists of an
inner longitudinal layer and an
outer circular layer of smooth
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THE RESPIRATORY ORGANS

The respiratory system
function in gas exchanging
carbon dioxide by oxygen, which
is the distributed to all the tissues
and organs. It consists of:

1-The conducting organs that
include nasal cavities, pharynx,

larynx, trachea, bronchi,
bronchioles and terminal
bronchioles.

2- The respiratory portion is
formed of branches extending
from the terminal bronchioles
known as respiratory bronchioles
that lead to alveolar ducts, which
end in an expanded region, the
alveolar sacs, each one is further
subdivided into several alveoli.
The respiratory  bronchioles
differ from the  terminal
bronchioles in that it possesses
outbocketing called the alveoli
whose thin walls permit gaseous
exchange. Two types of cells

lining the alveolar sac and
alveoli, namely type I
pneumocytes, and type II
pneumocytes. The former

represents much of the lining of
the alveolus and alveolar sacs,
the  second type,  which
manufacture surfactant, a
phospholipid that reduces surface
tension.
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T.S. of the Lung

of the Toad
The wall of the lung form a
large number of trabeculae

which divide the wide cavity of
the lung into small chambers or
alveoli.

The wall is composed of an
outer mesothelial layer and an
inner endothelial one consisting
of simple squamous epithelium.
In between these two layers,
there is a loose connective tissue
rich in elastic fibers, blood
vessels and blood capillaries.
This tissue extends into the core
of the trabeculae.

The trabeculae are lined by
simple squamous epithelium at
the junction with endothelium of
the outer wall of the lung. It
becomes simple cuboidal
epithelium, and then simple
columnar ciliated epithelium.

T.S. of the Lung
of the Mammals

The mammalian lung is
covered by a serous membrane,
(the visceral pleura). It is formed
of an outer simple squamous
epithelium and an  inner
connective  layer  containing
elastic fibers, blood capillaries
and lymphatics.

The lung parenchyma consists of
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sections of bronchus, bronchioles,
respiratory bronchioles, alveolar
ducts, alveolar sacs and alveoli.

1- The bronchus consists of:

a- The mucosa is lined by
pseudostratified ciliated epithelium
surrounded by the lamina propria
which is formed of a connective
tissue rich in elastic fibers and
lymphatics. A thin muscular
layer formed of circular smooth
muscle fibers.

b- The submucosa consists of
connective tissue containing
groups of sero-mucous glands
and several cartilage plates.

1- Bronchioles consisting of:

e The mucosal folds are
prominent and lined by simple
Tow columnar ciliated
epithelium, surrounded by a
lamina propria.

e The muscular layer is a
distinct circular smooth muscle
fibers.

e The submucosa (adventitia):
is formed of loose connective
tissue.

3- Respiratory bronchioles are
lined by a simple cuboidal or low
columnar epithelium, smooth
muscle fibers disposed in layer
close to the epithelium.
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4- The alveolar ducts (ductuli
alveolaris) are arising from the
respiratory bronchioles. They are
formed of a long branching thin-

walled tubules lined with a
simple squamous epithelium,
surrounded by a very thin

reticular connective tissue.

5- The alveolar sacs (air sacs or
sacculi  alveolares)  Alveolar
ducts pass or end by alveolar
sacs.

6- The pulmonary alveoli (air
cells) are small air spaces in
contact with blood capillarics,
open into an alveolar sacs,
alveolar ducts or respiratory
branchiole. The alveoli are lined
with simple squamous
cpithelium. In whose walls the
interchange of gases between air
and blood takes place.
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The Mammalian
Trachea

It has a rather convex side,
facing the external direction of
the throat and inner concave one
along which the oesophagus is
extended. The wall of the trachea

consists of a mucosa, sub-
mucosa, fibro-cartilaginous
layer, and outer adventitia
(fibrosa).

The mucosa consists of an
internal lining of pseudostratified
ciliated columnar cells with
goblet cells in between. The
epithelium rests on a connective
tissue layer (lamina propria)
containing elastic fibers.

The submucosa consists of
loose connective tissue, rich in
blood vessels, nerve endings and
mucous glands formed of low
columnar epithelium surrounding
a narrow lumen.

The plate of the hyaline
cartilage is surrounded by its
perichondrium of dense fibrous
connective tissue. Most muscle
fibers insert into the peri-
chondrium.

The outer coat consists of dense
fibrous connective tissue which
contains fat cells and blood
vessels.
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Genital Glands (Gonads)

The Testis

an oval structure, a
tubular gland,
enclosed in a  peritoneal
epithelium and outer serous
membrane formed of simple
squamous epithelium.

It is
compound

Tunica albuginea is fibro-
muscular  connective  tissue
capsule within the scrotum. This

capsule covered with an outer
serous membrane formed of
simple squamous epithelium

known as peritoneal endothelium,
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and from which septa extend into
to subdivide the testis into
several lobules surrounded by
intertubular connective tissue.
Each lobule contains one to four
seminiferous tubules.

Seminiferous tubules are
round, oval or elongated
compartments containing several
layers of cells. that lined with
seminiferous epithclium. The
epithelium has two kinds of
cells, the supporting cells of
Sertoli and the spermatogenic
cells. The later cells which
divides subsequently (mitotically)
to  produce male gametes
(spermatozoa), and that process
known as spermatogenesis. The
seminiferous tubules have the
following stages:

Spermatogonia forming the
outer most layer of cells. They
are small round cells with

spherical nuclei. Sertoli cells arc
slender or pyramidal cells, found
in between the spermatogonia.

These cells have small oval
nuclei.
Primary spermatocytes are

large cells with prominent nuclei

containing  distinct chromatin
threads. All primary
spermatocytes enter the first

meiotic division to form haploid
secondary spermatocytes.
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Secondary spermatocytes are
small lying near the lumen of the
seminiferous tubules. They enter
the second mciotic division to

give rise to round haploid
spermatids.
Spermatids another process

occurs known as spermiogenesis
has started, through which each
static spermatid transform into
mobile spermatozoon. Sertoli
cells support this process.

Spermatozoa are present in the
form of clusters lying in the
lumen of the tubules. Their heads
are mosily directed towards the
Sertoli cells.

The intertubular connective
tissue in addition to the neural
and vascular clements that are
found in the intertubular
connective tissue, there is a small
clumps of polygonal endocrine
cells called the interstitial cells
or Leydig cells.

Ductus Epididymis (Duct of
single
and its lining
epithclium is composed of two
types of cells: very narrow, tall
columnar or principal cells and
intermittent rounded or angular
Hence it is called
pseudostratified epithelium. The

the epididymis) is a
elongated duct,

basal cells.

columnar cells arc relatively
uniform in height and have
numerous long branching
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The Mammalian Ovary

Each one is a small almond-
shaped structure covered with
thin connective tissue capsule
known as tunica albuginea. The
ovary connected to the dorsal
body wall by mesentries. The
point of attachment of the ovary
to the mesentries is known as the
hilum. This capsule is covered
with a simple squamous or
cuboidal mesothelium called
germinal epithelium. The ovary
divides into an outer cortex and
highly vascular medulla (zona
vasculosa).

The cortex houses the female
germ cells, oogonia as well as
the ovarian follicles. The
remainder connective tissue of
the cortex is more cellular rich
in elastic fibers, nerves, blood
vessels and lymphatics and is
referred to as stroma.

The medulla of the ovary is
composed of a relatively loose
fibroelastic connective tissue
containing extensive vascular
supply, including spiral arterics
and convoluted veins. The
oogonia divides mitotically to
replicate themselves then they

forms the primary oocytes,
subsequently they form
primordial, primary and
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secondary ovarian follicles. The
later grow up into mature
(growing follicles or developing
follicles) or Graafian follicle,
which consists of primary oocyte
surrounded by follicular cells
and filled with follicular fluid.

Formation of
ovarian follicles

1. The primordial follicles
consists of a primary oocyte
surrounded by a single layer of
flattened follicular epithelium.

2. The primary ovarian
follicle: is formed when the
flattened follicular cells become
cuboidal in shape. It is also
known as primary unilaminar
follicle. The clear area, which
separates the primary oocyte
from the follicular cell layer is
called zona pellucida.

3.The secondary ovarian
follicle As maturating
progresses, several layers of

follicular cells are added around
the primary oocyte. Afier that
the follicular cells elaborate
follicular fluid in the intercellular
spaces. At this point the whole
structure known as secondary
ovarian follicle, which is covered
by theca interna and theca
externa that formed from the
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ovarian stroma. The former
displaying numerous cells and
capillaries, whereas the latter is
less cellular and more fiberous.

4. Graafian (Mature or
vesicular follicle) follicle is very
large body contains a single
space filled with follicular fluid
known as the antrum or
follicular cavity. The wall of the
antrum called the membrana
granulose or granulosa cells.
The inner cell mass termed as
cumulus oophorous that
contains the primary oocyte,
which surrounded immediately
by asingle layer of follicular cells.
known as coroma radiata
followed by several layer of
follicular cells. Both the theca
interna and theca exterena (of
theca folliculi)are well developed
than previous stage.

5. Corpus heomrrhagicum
this cell mass is formed
immediately after the rupture of
a Graafian follicle.

6. Corpus luteum (yellow
body) is drived from the corpus
heorrhagicum, developed to
produce estrogens and
progesterone until it degenerates
and transformed into fibrotic
corpus albicans.
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7.Corpus albicans is a
degenerated corpus lutcum that
containing fibroblasts.

8. Atretic follicle
found and is  characterized
in the later stages by the
presence of fibroblasts in
addition to degenerated oocyte.

is  usually

9. The ovarian hormones are
secreted by the growing follicles
and corpus luteum and also by
the mature follicle just prior to
ovulation.
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The Endocrine Glands

The endocrine system consists
of several ductless glands,
isolated groups of cells within

certain organs (e.g. Islets of
Langerhans) and individual
cells scattered among

parenchymal cells of the body
such as the interstitial cells of
Leydig, which are scattered in
the intertubular connective tissue
of  the testis and the
entroendocrine cells that are
distributed in the submucosa of
the gastrointestinal tract.

The main endocrine glands
include  pituitary, thyroid,
parathyroid, adrenal, thymus
glands as well as the pineal
body. All of them have extensive
vascular blood supply. They
produce one or more specific
substances known as hormones,
which have low molecular
weight molecules. The hormonal
secretion is transported
immediately via blood stream
into specific target organ(s).
Some hormones are protcin in
nature, which are not enter the
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plasmalemma of the target cells,
but attach with certain receptors
on the plasma membrane. Other
hormones are lipid soluble, so,
they activate the target cells
intracellularly. Still others are
working by controlling the
electrical potential difference
across the plasmalemma of their
target cells such as muscle cells
and neurons.

Pituitary Gland

The pituitary gland
(hypophysis) is situated inside a
small pit in the sphenoid bone
known as sell turcica. It is
developed from two separate
embryonic origins.

The pituitary gland is divisible
into two main parts:

A- The adenohypophysis that
includes:

I- Pars Anterior (pars distalis)
is, the largest subunit, formed of
a group of glandular epithelial
cells lying in reticular connective
tissue and  separated by
sinusoidal fenestrated capillaries.
These cells can be identified:

1- Chromophils with granules
in their cytoplasm and are
differentiated into:
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Acidophils (Alpha cells) are
small rounded or oval cclls with
vesicular nuclei, found in the
center of pars anterior. These
cells stain pink with hematoxylin
and eosin. They produce
somatotropin and prolactin.

Basophils (Beta cells) stain
darker than acidophils occupying
the periphery of pars anterior.
These cells are large round
granular cells. The cytoplasmic
granules stain darkly with basic
dyes such as methylene blue and
hematoxylin.

2- Chromophobes are smaller
cells with large nuclei and
agranular paler stain cytoplasm.
These cells are distributes as
clusters throughout the pars
anterior. It is belived that these
cells are acidophils or basophils
in the resting stage, which have
released their secretory granules.

II- Pars Intermedia, which lies
between pars anterior and pars
nervosa, being separated from
the former part by the pituitary
cleft. This part is rudimentary
in man. It is believed that the cell
population of this region may
have migrated into pars anterior
to produce melanocyte-
stimulating hormone and adreno-
corticotropin. Two types of cells
are present:
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Cuboidal epithelial cells that

form colloid-filled small
follicles.

Polygonal cells arranged in
cords, and with or without
basophilic granules in their
cytoplasm.

III- Pars Tuberalis is

represented as upward extension
from the pars anterior, whose
function is not known. These
cells are, small rounded,
cuboidal or polygonal arranged
in cords. They have a slightly
basophilic non granulated
cytoplasm. Some cells form
small colloid-filled follicles.

B-The Neurohypophysis, which
involves:

a- Infundibulur Stalk is
connect pars nervosa with the

diencephalons, and contains
axons that come from the
hypothalamus.

b- Pars Nervosa is the largest
bulk of the posterior lobe and
appears paler in colour than the
other parts of the pituitary. It is
composed of neuroglial cells
known as pituicytes, which
support the numerous
unmyelinated nerve fibers of the
pars nervosa. They contain
neurosecretory hormones.
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The Thyroid gland G5 jall il

The thyroid gland is located in
the cervical region in front of the
larynx, and consists of right and
left lobes interconnected by a
narrow isthmus. It is enveloped
by a connective tissue capsulc
that sends different septa extend
between the parenchyma of the
gland. The interfollicular tissue
formed of reticular connective
tissue with many blood vessels,
lymphatics, and nerves. The
parenchymal cells are of two
types, thc follicular and
parafollicular cells.

1- Follicular cells (thyroid
follicles) lining a central colloid-
filled lumen. These cells are
arranged into numerous follicles,
of varied size, composed of
simple cuboidal epithelium. The
follicular cells range from
squamous to low columnar cells.
The nuclei are rounded in shape.
The colloid 1is, acidophilic,
secreted by the follicular cells.
This colloid reabsorbed again by
the follicular cells by
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pinocytosis then transformed it
into thyroid hormone..

2- Parafollicular cells (clear
cells) are located on the
periphery of the follicles and
they have no contact with the
colloid material or distributed in
the interfollicular connective
tissue between the thyroid
follicles. These cells are large
and possess centrally placed
round nuclei and their cytoplasm
appears paler than the former
type. The parafollicular cells
produce the hormone calcitonin
that control concentration of
calcium in the blood by
activation the osteoblasts and
inhibit osteoclasts.
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The Parathyroid Glands

In human, the parathyroid
glands, wusually four (cell
masses) in number, are situated
behind the thyroid gland. They
embedded in the fascial sheath of
the posterior aspect of the
thyroid gland. These four cell
masses are distributed one at
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each end of the upper and lower
poles of thyroid lobes. Each
gland possess slender connective
tissue capsule, from which septa
are derived to penetrate the
gland. These septa convey a
vascular supply to the interior.
The parenchyma of the glands
has two types of cells: numerous
chief cells and a smaller number
of large acidophilic cells, the
oxyphils. In older individuals,
fatty infiltration of the gland is
commonly found between the
two cell types.

The chief cells (principle cells)

are the most numerous,
polygonal, with a vesicular
nuclei and pale-staining, slightly
acidophilic  cytoplasm.  Chief
cells produce parathyroid
hormone. This hormone activates
osteoclasts and inhibit
osteoblasts to raise calcium

concentration in the blood.

The acidophilic cells (oxyphils)

are polygonal in shape, larger
than the chief cells, and their
cytoplasm contains many

acidophilic granules. The nuclei
are small and deeply stained. The
function of the oxyphils are not
known.
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The Adrenal Gland

In mammals, the suprarenal
glands (or adrenal glands in
some animals) are paired organs.
The gland lies generally anterior
to the corresponding kidney.

This gland is invested by a
collagenous connective tissue
capsule and its parenchyma

consists of two concentric layers,
the adrenal cortex and the
adrenal medulla. These two
layers are derived from two
different embryonic origins. The
cortex is differentiated from the
mesodermal epithelium, while
the medulla is developed from
the neuroectoderm. The
connective tissue capsule sends
thin septa to the interior of the
gland as trabeculae. The rich
vascular supply of the gland is
conveyed to the interior in these
trabeculae.

The adrenal cortex (internal
tissue) is subdivided into three
concentric zones:
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a- Zona glomerulosa
(glomerular zone) lics just
beneath the capsule, in which
the columnar or pyramidal cells
are arranged in closely packed,
round, or arched clusters
surrounded by capillaries. The
cells have a large spherical
nucleus, a well-developed
nucleolus and an acidophilic
cytoplasm containing basophilic
granules and lipid droplets.

b- Zona fasciculata (fascicular
zone): It is thc most cxtensive
region. Its parenchymal cells are
arranged in straight cords, one or
two cells thick, that run at right
angle to the surface of the organ
and have capillaries between
them. These cells are, usually
known as spongiocytes,
polyhedral, with a central
nucleus, and their cytoplasm is
slightly basophilic. The
cytoplasm has a great number of
lipid droplets.  This  zona
fasciculata produces some
hormones.

c- Zona reticulata (reticular
zone or reticularis) is the
innermost region of the cortex.
Their cells are, smaller than
other two layers, arranged in
anastomosing cords of cells with
rich intervening capillary
network.. Its polygonal cells
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Zona Reticulata

have  eosinophilic  cytoplasm
containing yellow pigments.

The adrenal medulla
(Chromoffin tissues) the cells of
the adrenal medulia are disposed
in irregular short cords, forming
a compact network surrounded
by capillaries and venules and a
few sympathetic ganglion cells.
They contain, large nuclei and
numerous fine granules which
stain intensely when the freshly

cut tissue is exposed to
chromium salts. This
phenomenon known as
chromaffin reaction, so, these

cells are called chromaffin cells.
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Plate 34
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Rabbit Adrenal Gland, T.S.
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COLOUR PLATES OF THE
MICROSCOPIC ANATOMY OF THE BODY ORGANS



Plate 12
Blood Vessels




Plate 13
Amphibian Skin, V.S.




Plate 14
Mammalian Skin




Plate 15
Mammalian Tongue




Plate 16
Salivary Gland




Plate 17
Oesophagus of the Frog and Rabbit




Plate 18
T.S. of the Stomach of the Toad




Plate 19
T.S. of the Stomach of the Rabbit




Plate 20
T.S. of the Ileum of the Toad and Rabbit




Plate 21
Section of the Liver of the Toad




Plate 22
Section of the Liver of the Rabbit




Plate 23
Section of mammalian Gall Bladder




Plate 24
Section of the Pancreas of the Rabbit




Plate 25
T.S. of the Kidney of the Toad and Rabbit

Kidney, Rah



Plate 26
T.S. of the Ureter of the Rabbit




Plate 27
T.S. of the Lung of the Toad and Rabbit




Plate 28
T.S. of the Trachea and Thyroid of the Rabbit




Plate 29
T.S. of the Testis of the Rat and Lizard
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Plate 30
T.S. of the Ovary of the Cat




Plate 31
T.S. of the Pitutary Gland of the Rabbit




Plate 32
T.S. of the Thyroid Gland of the Rabbit




Plate 33
T.S. of the Parathyroid Gland of the Rabbit




Plate 34
T.S. of the Adrenal Gland of the Rabbit
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