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THE ANIMAL TISSUES

The animal body is generally formed of a
large number of organs e.g. stomach, ileum,
liver, kidney .... etc. Each organ is - in turn -
built up of a certain number of tissues. A tissue
is defined as a mass or a group of cells similar
in structure and perform the same function. Be-
sides they contain an intercellular substance or
matrix between the different component cells.
These tissues include the following categories
which are commonly known as the principal or

basic body tissues :
1- EPITHELIAL TISSUES
2. CONNECTIVE TISSUES
3 - MUSCULAR TISSUES
4 - NERVOUS TISSUES

EPITHELIAL TISSUES

These tissues are found covering certain

outer surfaces, thus forming the proper epithe-
lium or lining internal cavities (endotheliuvm)
and also lining the whole body cavity in which
case it is known as mesothelivm. These tissues
are also characlerised by the presence of a thin
basal layer, the basement membrane on

which the cells are arranged.

Types of epithelial tissues :

These tissues are either classified accord-
ing to the shape and mode of arrangement of
the constituent cells or the functional activitics
of these cells.

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

B - Stratified { compound ) epithelial tissues.
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A - SIMPLE EPITHELIAL TISSUES

These tissues are formed of a single layer
of cells arranged side by side, and combined
together by a very little amount of intercelluiar
substance. They are classified into six types
according to the shape of their constituent

cells.
1 - Squamous epithelium

In the surface view the squamous cells
have a polygonal shape with an even or imegu-
lar outline fitted closely together to form a
continuous sheet, thus acquiring a mosaic
shape. Each cell contains a centrally
placed rounded or oval nucleus. In the lateral
view, the cells are flattened with prominent
oval or flattened nuclei. This type is covering
certain organs (stomach, ileum, liver) or lining
the mouth cavity and Bowman's capsule in the
kidney, and also forming the peritoneal Jayer

lining the body cavity.

2 - Cuboidal epithelium

1t is formed of a single layer of cubical
cells which appear square-shaped in cross sec-
tion. Each cell possesses a central spherical nu-
cleus. This epithelial type lines small convolut-
ed tubules of the kidney, thyroid follicles,
small ducts of salivary glands and pancreas.

3 - Columnar epithelium

It is composed of a single layer of tall co-
lumnar cells . Their. oval nuclei are located in
the basal parts of the cells arranged at the same
level. This epithelial type lines stomach and in-

testine.
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4 - Ciliated columnar epithelium

It resembles in structure the above type,
but their free borders are provided with motile
hair-like structures, the cilia. These cilia move
in one direction to drive food materials or a
current of fluid or air, These tissues are charac-
terised by the presence of goblet or mucous-
secreting cells. This mucous cells produce a
mucoid substance which serves to lubricate the
movement of the cilia. This type lines the oe-
sophagus and oviduct of the toad, some bron-
chioles of the lung, many cells of the uterine

tube and utcrus.
5 - Pseudo-stratified epithelium

It is a simple type epithelium consists of
two types of conical shaped cells . All the cells
reach the basement membrane but some of
them do not reach the surface. Their nuclei are
arranged in two differnet levels giving a false
impression that the epithelium is formed of
two or more layers of cells. This epitﬁelial type
lines the ducts of the parotid gland, the vas de-
ferens and the male urethra.

6 -Ciliated psendo-stratified epithelinm
It resembles in structure the above type,
but their free borders are provided with cilia.
These tissues also contain goblet or mucous
secreting cells. This type is characteristic of all
the respiratory passages. It lines nasal air sin-

nuses, larynx, trachea and bronchioles .

" B-STRATIFIED EPITHELIUM

This type is formed of more than one layer
(stratum ; pl : strata) of cells. It is classified ac-
cording to the outermost layer of cells into four

types :
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1 - Stratified squamous epithelium

It consists of several layers of cells : the
basal layer namely Malpighian layer formed
of columnar cells resting on the basement
membrane. The cells of the intermediate layer
are polygonal in shape whereas the cells of the su-
perficial layers become gradually compressed
and flattened as they approach the surface.

There are two types of this epithelium .

a - Keratinized stratified epithelium :

1n this type of epithelium the superficial
squamous cells exposed to air and dry . They
lost their nuclei an.® their cytoplasm become
dead and changed into a keratinized ( horny )
material which is continuously shed off from
the underlying cells,e.g. epidermis of the skin.

b- Non-keratinized stratified epithelium;
This type lined the most cavities of the body . It
appears identical to the keratinized squamous
epithelium , except that their superficial squa-
mous cells have a viable nucleated elements
and non keratinized,e.g.ocsophagus of mam-

mals.
2 - Stratified cuboidal epithelium

1t is formed of few layers of cells, the vat-
ermost one is formed of c'uboida] cells and the
lowermost layer is formed of cuboidal or co-
lumnar cells. 1n between there are two or more
layers of smaijl polygonal cells, e. g. the lining
of the ducts of the sweat glands.

3 - Stratified columnar epithelium

In this type both the superficial and lower
most layers are formed of columnar cells, The
intermediate layers are polygonal in shape, e.g.
the lining of male urethra and conjunctiva of

the eye.
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4 - Stratified columnar ciliated epitheli-
um

It resembles in structure the above type,
but the superficial columnar cells are provided

with cilia. It lines the buccopharyngeal cavity
of the toad.

5 - Transitional epithelium

The structure of this epithelium differs ac-
cording to the physiological state of the organ
in which they are found, such as the urinary
bladder. In the contracted condition ( when the
bladder is empty) the basal cell layer is formed
of high cuboidal or low columnar cells, the in-
termediate cells are polyhedral ( represented by
4 to 5 layers) while the superficial layer con-
sists of large cuboidal cells with a convex free
In the
stretched condition { when the bladder is full of

surface and may contain 2 nuclei .

urine) usually only 2 or 3 layers can be distin-

guished.

II - Types of epithelial ussues according
to their functions :

- Covering or protective epithelia which

were dealt with in detail previously.

- Germinal epithelia, found in the testis
and ovaries and which give rise to spermatoc-
ytes and spermatozoa in males and oocytes

(ova) in females.

- Neuro-epithelial tissues, these are spe-
cialized type of epithelium differentiated to act
as nerve receptors ( generally known as neuro-
epithelial cells) .
e. g. taste buds.

It is prescnt in sense organs,

- Glandular epithelium , these are original-
ly epithelial cells which became modified in a

certain way to produce different types of sec-
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retory materials. These cells form the various
glands of the body, which are divided into two
main categories

Endocrine (ductless) glands and exocrine

glands.

1 - Endocrine glands : These are the
glands which secrete the hormones directly
into the blood e.g. pituitary, thyroid, adrenal

and islets of Langerhans of pancreas.

2 - Exocrine glands : that have certain
ducts which carry their secretions to some
parts of the body. These glands are classified
according to the number of cells into unicellu-

lar or multicellular glands.

{A) Unicellular glands : such as the gob-
let (mucous secreting) cells which are conical
in shape, filled with mucous. The basal part of
the cells contains a flattened nucleus lying in a
small amount of cytoplasm . They are present
between the epithelial cells of the ‘respsiratory
passages and intestinal tract.

(B) Multicellular glands : each gland is
built up of numerous cells. These glands are
classified according to the shape of the gland.

I - Tubular glands :
These include the following types :

1 - Simple tubular glands : The secretory
part of the gland is tubular in shape e.g. crypts

of Lieberkiihn in mammalian ileum.

2 - Simple coiled tubular glands : The
secretory part of the gland is tubular and coiled
e.g. the sweat glands of the mammalian skin.

3 - Simple branched tubular glands :
It consists of more than one secretory tubular
portions and one non-branched duct, e. g. the
fundic glands of the mammalian stomach.
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4 - Compound tubular glands : such
glands are formed of several tubular structures
with a common branched duct , e. g. lacrimal
glands.

II - Alveolar glands :

1 - Simple alveolar : These are flask-
shaped glands such as the poison and mucous

glands in the skin of the frog.

2 - Simple branched alveolar : It is
formed of more than one rounded secretory
porticn and non-branched duct, e.g. sebaceous

glands in mammalian skin.

3 - Compound alveolar : It consists of
several alveolar-or rounded portions with a
common branched duct, e. g. the parotid gland
and mammary glands.

II-Compound tubular-alveolar glands:

It consists of several roundéd and tubular
secretory portions with a common branched
duct, e.g.the salivary glands and the exocrine
portion of the pancreas .

IV- Reticular glands :

These glands are formed of several ribbons
intervening with each other thus acquiring a

net-like appearance, e.g. the mammalian liver.
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CONNECTIVE TISSUES

These tissucs serve to connect and bind
different parts of the body together and also
provide a special support for some organs.
These connective tissues (C.T.) consist of cells
and fibres embcdded in an abundant intercellu-

lar substance or matrix.

According to the nature of the matrix, con-
nective tissues are divided into three main
groups :

I. Connective tissues proper.

0. Skcletal tissues.

II1. Vascular tissues.

I. Connective Tissues Proper

These tissues are mainly prevailing be-
tween the skin and muscles and in or inbet-
ween the different body organs. Six types of

connective tissue proper are knowrn,
1. Areolar (Loose) connective tissue :

It is formed of jelly-like ground substance
(matrix) containing many types of cells and fi-
bres :

Connective tissue cells :

There are eight types of connective tissue
cells :

a - Fibroblasts : It is the most common
cells in these tissues. Fibroblasts are large flat
and branched cells, each is containing an oval
nucleus. These cells are responsible for the
formation of the connective tissue fibres .
When the cells become old and less active it
named fibrocytes .

b - Macrophages : They have no fixed

shape, they may be rounded, oval or iregular
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due to the presence of psendopodia. Each cell
contains a small ovoid nucleus. These cells act
to engulf or swallow any foriegn materials in

these tissues.

¢ - Pigment cells : They are small cells
with many branched processes and their cyto-
plasm contains black melanin granules. These
cells are found in the connective tissue of the

skin and in the iris and choroid of the eye ball.

d - Fat cells or adipocytes : These are
round or oval cells contianing a large amount
of fat droplets. The cytoplasm is occupying a
narrow peripheral area enclosing a small nucle-
us. These cells appear empty or highly vacuo-
lated due to the dissolution of fats in paraffin
sections.

€ - Mast cells : They are large round or
ovoid cells with central rounded nuclei, their
cytoplasm contains large secretory basophilic
granules. They play an important mlc. in- the

immune activities of these tissues.

f - Plasma cells : They are small rounded
cells with homogeneous basophilic cytoplasm
and rounded eccenteric nucleus. They are also
important in the activities of the immune sys-
temn in the body.

g - Eosinophil cells : These are one of the
white blood cells. They have a bilobed nucleus

and large eosinophilic granules.

h - Lymphocytes : These are small round-
ed white blood cells. Each cell has a large

round nucleus surrounded by eytoplasmic area.

Connective tissue fibres :

There are two types of connective tissue
fibres.
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a - Collagen or white fibres : They are
predominant fibres of arcolar connective tis-
sues, built up mainly of a special type of pro-
tein namely collagen. They are long, staight or
wavy bundles which branch and interconnect
with each other, but the individual fibres do
not branch. Collagen fibres course in various
directions.

b - Elastic ( yellow ) fibres : These are
long, single fine straight or slightly wavy fibres
formed mainly of the protein material elastin.
They are normally found as branching and
anastomosing fibres.

Notice : In non living tissue, the matrix de-
cays leaving certain white areas in these tis-
sues, namely loose or areolar.

2 - Fibrous connective tissue : This type
of connective tissue (C. T.) consists of parallel
bundles of white fibres and a little amount of
Joose C.T. in which the fibroblasts are ar-
ranged in parallel row with its oval or elongat-
ed nuclei. e. g. tendons of muscles.

3 - Elastic connective tissue : This type
of C. T. consists of elastic fibres and fibro-
blasts It is found mainly in the elastic organs
such as lungs and blood vessels.

4 - Reticular connective tissue : This
type of C.T. is formed of network of reticular
fibres and reticular cells, have a long cytoplas-
mic extensions. This tissue type is present in
the liver, bone marrow and lymphoid organs.

§ - Adipose connectinve tissue : This type
of C. T. consists of numerous fat cells sur-
rounded by a network of loose C.T. It is found
between the skin, muscles and several other
fatty parts of the body.

6 - Mucous connective tissue : This type
of C.T. have stellate fibroblasts whose multiple
processes are in contact with those of neigh-
bouring cells. These cells are embedded in a
soft jelly-like intercellular substance contain-
ing thin collagen fibres. e. g. the umbilical cord
of mammals.
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11 - Skeletal Connective Tissues

It is classified into two types, cartilage and

bone.

Cartilage :
It is a special type of connective tissue. It
is formed of intercelluiar substance (Matrix) ,

cells and fibres.

The matrix consists of a substance called
chondrin.

Two types of cartilage cells are found; the
chondroblasts which are oval or spindle in
shape located in the surface layer of cartilage
under the perichondrium, and the chondrocy-
tes are usually sphé;'ical. The latter cells lie in
spaces called lacunae which are surrounded by
capsules formed of the matrix. Each lacuna in-

cludes one, two, four or eight chondrocytes.

The cartilage is covered by a thin'layer of
fibrous C.T. called perichondrium.

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

1 - Hyaline cartilageThe matrix ap-
pears homogenous and contains few collage-
nous or white and elastic or yellow fibres. Con-
drocytes fill the lacunae within the matrix. This
type of cartilage occurs in the respiratory pas-
sages (nose , larynx, trachae) , in the joint sur-

faees and xiphoid eartilage of the toad.

2 - Fibro-cartilage : The matrix con-
tains thick compact, collagenous bundles paral-
lel with one another, condrocytes in lacunae

arc usually lying in rows between eollagen fi-
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bres. This type of cartilage occurs in the inter-
vertebral discs. The perichondrium is lacking.

3 - Elastic cartilage : It resembles the
hyaline cartilage except that its matrix contains
an abundant amount of networks of elalstic fi-
bres, which continue into the perichondrium.
This type of cartilage is found in the external

ear (ear pinna) and the epiglottis.

Bone :

Bone is a hard and rigid specialized type
connective tissue, It consits of intercellular cal-
cified matrix (ossein) containing fibres and

bone cells or osteoblasts.

Bone is classified into two types : dense or
compact bone present in the shafts of Jong
bone, and spongy bone or cancellous bone
present in the epiphysis of Tong bones, ribs,

vertebrae, flat bone and skulil. ) T

Dense (Compact) bone : It appears in
cross microscopic sections to be built up of
regular circular structures disposed very close
to one another called Haversian systems , each
one is composed of :

a - Haversian canal, a central canal
runing parallei to the long axis of the bone and
contains blood capillaries and nerves in living
bone.

b - Bone lamellae, a calcified matrix ar-
ranged in a concentric layers arround the Ha-

versian canals. The number of lamellae in one
Haversian system varies from 4 - 20,

c - Lacunae, small narrow cavities ar-
ranged in concentric layers between the Haver-

siari Jamellae. The osteocyte is present inside

each lacuna in the living condition.
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d - Canaliculi, radiating fine canals ex-
tending from the lacunae and anastomosing in
the matrix. These canalicul: also connecl the

lacunae with the Haversian canal.

e - Volkman's canals, appear in longitu-
dinal sections transverse or oblique canals connect-

ing the Haversian canals with one another.

Non Haversian systems, found in belween
neighbouring Haversian systems and consist of ir-
regular bone lamellae ineluding laeunae and canali-

culi, but without Haversian canals.

Spongy bone : 1t is formed of a thin ir-
regularly branching bone trabeculae enclosing
irregular bone marrow cavities with various

sizes.

III - The Vascular Tissues

It is a special type of C.T. whosé intercel-
lular substance (Matrix) is a fluid material.
They include Blood and Lymph.

BLOOD
It consists of blood plasma (fluid intercei-
lular substance), two kinds of blood cells (red
and white) and blood platelets.
a- Blood Film of Man

This blood film appears microscopically
formed of the following structures :

Red blood cells (corpuscles) or
erythrocytes : They are rounded, non-
nucleated biconcave acidophilic disc-shaped.

White blood cells or leucocytes :
They are two main groups, granulocytes (or
granular leucocytes) and agranulocytes ( or
non granular leucocytes) .

A - Granulocytes : They have abundant

granules in their cytoplasm and a single lobu-
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fated nucleus. This group includes the follow-
ing types :

1 - Neutrophils (polymorph nuclear leu-
cocytes). They are named so since they are
stained with neutral dyes. They are the most
numerous leucocytes constituting 60 to 75 %
of the total leucocytes. The nucleus is formed
of 2 to 5 lobes connected together by fine

chromatin threads.

2 - Eosinophils (Acidophils) : They
constitute 1 to 3% of the total leucocytes. Their
nuclei are bilobed ( has two oval lobes con-
nected together by a thin chromatin thread) and
acquiring a horse shoc-shaped appearance;
sometimes a third- small lobe may be present.
The cytoplasm contains many relatively large

acidophil granules.

3 - Basophils : It is a rare type and com-
prises 0.5 - 1 % of the leucocyles. The nucleus
is irregular in shape or S-shaped and their cyto-
plasm contains large granules which take a

blue colouration with basic dyes.

B- Non-granular leucocytes : They have a
cytoplasm which appears homogenous, non-
granulated, and a single non-lobulated nucleus.

They include the following types :

1 - Lymphocytes : They constitute 20 -
40% of the total leucocytes. The small leuco-
cyte has a large spherical or bean-shaped nu-
cleus surrounded by a thin layer of cytoplasm.
The large lymphocytes have an abundant light

basophilic cytoplasm surrounding the nucleus.

AR g b e ey

e e Gl b WA ) Aslacll WA -
UL Slally s WY iV gy Uy <€ o
oda 3yl 0y Wl ada f pams e TVE -
& i s o pad lenas ] i e WA
ind) Bty S byt Aty Lguinmy

YR u'a-o.H -’L_..’u,l A,'.,,.aﬁm UMl - v
e o e S 0,50 i Bl Jo gpa2
e ..\J—ti_, [3 &-‘j_) ‘J_.TLJJ;L_.;._; \egman, & LIJUH-Zng
r)-x,;__s\u’.;,-.:ll Sl s WG e O LS
et Slacally cL!u.p)U s LG

Aagiy QJ.FU." J‘ diLﬂ‘ﬂ 1-:’!.‘ \359'" - Y
C)A_,élo;'l V=0 lgind Sk Al staey,
O S e Ll ks sl et W IS
bead gl 387 Sl o 2 el 5y - (S)
A0 Sy ¢ el clanally L al) Baly 1L A
. OJU‘ ;\iﬁ
T e e B e g
Waly Sl Wt Y o oz G p3dhege o
s ) t\_,i\ﬂ S Je @ped) ida Jattsy Lawais &

= Ve e S oay: dglaadll PSS -
QMIG‘,.;?-,,LA_.,!WMMJ;CHJJH'
G S e g0 5 48 S iy e e paalt
iplia i bl . i, oMy Wi Ly 2 Jyalh
U)oty iyl g 50 3kl 25 Ll S
- iaelall wlanall )50



2 - Monocytes (Macrocytes) : They
constitute. 3 - 8 % of the total leucocytes.
Their nuclei are oval, kidney-shaped or horse-
shoe shaped and excentrically located. The
abundant cytoplasm is lightly basophilic.

Blood platelets (thrembocytes) :
They are small oval or rounded non-nucleated
cell borders in the form of small spindles.

b - Blood Film of the Toad

Microscopically, it consists of the follow-
ing structures :

- Red blood cells or Erythrocytes :
They are oval, biconvex and containing dis-
tinct nuclei.

- White blood cells or leucocytes :

They are more or less similar to those which
were described above in the blood film of man.
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MUSCULAR TISSUES

Muscular tissues are composed of elongat-
ed muscle cells called muscle fibres.

There are three types of muscular tissues ac-
cording to their structure and function , smooth
or unstraited, striated and cardiac muscles.

1-Smooth(unstriated)Muscle Fibres :

Smooth muscle fibres are elongated
spindle-shaped, tapered from both ends. Their
oval or flattened single nuclei are centrally lo-
cated. Their cytoplasm or sarcoplasm appears
quite homogenous and acidephilic. Very fine
threads or myofibrils appear running along the
full length of the cell can be seen after macera-
tion in nitric acid or trichloroacetic acid.
Smooth muscles are cither found as isolated fi-
bres, as in the small arterioles, dispersed singly
or in small groups as in the wall of the urinary
bladder of the toad or form muscle bundles or
sheath connected together by a loose C.T. In
each sheet, the muscle fibres are arranged in
the same direction, e.g. the intestine.

2 - Striated or Skeletal Muscle Fibres

Microscopically, striated muscle fibres are
dispersed in the form of elongated cylindrical
bundles, rather independent from each other,
constituting the striated muscles.

In mammels, many elongated nuclei are
located peripherally under the cell membrane
or sarcolemma of the muscle fibre. Thus striat-
ed muscle forms a syncitium. In the toad, these
nuclei are scattered throughout the sarco-
plasm of the muscle fibre, These fibres show a
cross striated appearance due to the presence
of alternating dark and light bands on each
myofibril.

3 - Cardiac Muscfe Fibres

Cardiac muscle fibres are short separate
cellular units joined together by certain junc-
tions called intercalated discs. These fibres are
branched and anastomosing with one another.
The sarcoplasm is abundant and accumulates
around the single or double oval nuclei which
are located in the middle parts of the fibres.
The sarcolemma and the cross striations of the
cardiac muscle fibres are less distinct than
those of the striated muscle fibres.
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NERVOUS TISSUES

The nervous system consists of the brain
and the spinal cord (central nervous system)
and of the nerves (peripheral nervous system),
including the cranial and spinal nerves.

The nervous tissues are comprised of the
nerve cells or neurons and neuroglia cells
which represent a specialised type of branched
connective tissue cells.

The nerve cell { neuron ) consists of a cell
body or cyton which is produced into a number
of branched processes (dendrites) , and the
axon or nerve fibre.

The cyton is oval, rounded or irregular in
shape having a spherical nucleus and a cyto-
plasm which is characlerised by the presence of
neuro fibrils and darkly stained Nissl granules.

The axon or nerve fiber is a long cylindri-
cal process . It is surrounded by a medullary or
myelin sheath interrupted at intervals by the
nodes of Ranvier. The myelin sheath is cov-
ered by elongated Schwann's cells.

T.S. OF THE SPINAL
CORD OF THE RABBIT

Examine a T.S. of the spinal cord of the
rabbit and note that it is surrounded by a thin
connective tissue layer called the pia mater
containing small blood vessels. This is covered
externally by another thick connective tissue
layer, the dura mater. In the center there is
found a cavity lined by simple ciliated colum-
nar epithelial cells . This is the central ca-
nal. The substance of the cord is differentiated
into a central H-shaped zone called the grey
matter which surrounds the central canal, and a
peripheral zone known as the white matter.
The two have gained their names from their co-
lours in the fresh condition,
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- Notice that the grey matter is produced
into two dorsal horns with tapering ends and
two ventral horns, with broad basal ends. It
consists of cytons and dendrites with neuroglia
cells in between. The grey matter contains
also, a dorsal and a ventral band of fibres ex-
tending above and below the central canal
forming the dorsal and ventral commissures
respectively.

- The white matter is entirely composed
of myelinated nerve fibres supported by the cy-
toplasmic processes of néuroglia cells project-
ing from the grey mattcr.

Notice that the white matter possesses a
dorsal and a ventral septa which lie above and
below the central canal to form dorsal and ven-
tral fissures, respectively.

T.S. OF THE SCIATIC NFRVE
OF CAT

Examine a T.S. of the sciatic nerve of the
cat and note the following :

- It consists of a large numbers of nerve fi-
bres. Each fiber consists of an axon surround-
ing by a myline ( medullary ) sheath which
coverd by the neurolemma from the outside .

- The nerve fibres in each bundle are
held together by a connective tissue sheath
known as endoneurium. The nerve bundles
are enclosed in a dense connective tissue
sheath called perineurium

- The outer connctive tissue layer sur-
rounding the whole nerve is known as the epi-
neurinm,

- The perineurium and epineurium contain
small blood vessels and fat cells.
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THE HISTOLOGY OF BODY ORGANS

1- THE BLOOD VESSELS

The blood vessels include the arteries, car-
rying blood to the tissues, viens collecting
blood from these tissues and their small
branches, the arterioles and venules respective-
ly as well as the blood capillaries. Arteries are
distinguished anatomically from veins by

thicker walls and fainter colours.
T.S. of an Artery

The wall of the artery has three coats or tu-

nicae :

A - Tunica intima : It is the inner most
layer of the artery. It consists of :

- Endothelium, a simple squamous epi-
thelium forming the inner of luminal layer of
the artery.

- Subendothelium, formed of loosé con-
nective tissue. Interanal elastic membrane or
lamina, formed of a very thin layer of fine elas-
tic fibres.

B - Tunica media : It is the middle
layer predominantly composed of circularly ar-
ranged smooth muscle fibres. Fine elastic fi-
bres are interspersed.

C - Tunica adventitia : It is the outer
most layer of artery. It is composed of a thin
layer of loose C.T. containing blood capillaries

and elastic fibres.

T.S. of Vein

The cavity of the vein is larger than that of
the artery, but the wall is thinner, consists also
of three coats or tunicae that differ in thickness

and composition from the artery It consists of :
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A - Tunica intima, consists of a thin
endothelial lining forming of a simple squa-
mous epithelium and sub-endothelial layer
composed of a small amount of loose C.T. con-

taining a certain amount of elastic fibers.

B - Tunica media, it is thinner than that
of the artery. It is formed of circular smooth
muscle fibres with very few elastic fibres. This

coat is thinner than that of the artery.

C - Tunica adventitia, it is thicker
than that of the artery and consists of loose

C.T. very rich in collagen fibres.

Arterioles
These vessels are fine and have a narrow

lumen, They also consist of :

A - Tunica intima formed of an inner
endothelial lining, with no subendothelial fayer
and generally lack the elastic fibres.

B - Tunica media, consists chiefly of a
few circularly arranged smooth muscle fibres.

C - Tunica adventitia, is thin layer of
loose C.T.

Venules

These vessels have a thin wall and a wide
lumen compared with that of the arterioles. Tt

consists of :

A - Tunica intima, consists only of an

inner endothelial lining.

B - Tunica media is thin in the large

venules and absent in the small ones,

C - Tunica adventitia is composed of

a thin layer of loose C.T.
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2 - THE SKIN
- V.S. of the skin of the toad
The skin of toad appears under the micro-
scope to be formed of two principle layers; an
outer epithelial compartment ; the epidermis
and an inner connective tissue compartment;
the dermis.

- The epidermis : This is formed of strati-

- fied squamous epithelium, which is - in tarn -
built up of a basal layer of columnar cells
(germinative or Malpighian layer), and sever-
al layers of cells diminishing in size gradually
outwards, ending with a surface layer of squa-
mous cclls covered by a dead material, the
horny layer.

- The dermis : It is formed of loose C.T.
which differentiated into two laycrs.

- An outer spongy layer (stratum spongio-
sum) built up of a loose C.T. containing blood
vessels, nerve fibers and branched pigment
cells lying close to the epidermis called melan-
ophores, containing small blackish granules.

- An inner compact layer (stratum com-
pactum) built up of compact bundles of fibrous
C.T. Some bundles of them are arranged in
dense bands perpendicular to the surface of the
skin forming vertical strands.

- The dermis contains two types of glands
originating from the Malpighian layer :

- The tmucous glands, simple alveolar
glands, their wall formed of simple cuboidal
epithelium.

- The poisonous glands, large simple alve-
olar glands, containing dark poison granules,
their wall being formed of syncytium.

N.B. the parotoid gland which located near
the car drum is built up of aggregations of
some poisonous glands.
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V.S. Of Mammalian Skin
The skin 1s formed of two distinct layers,
an outer epidermis and an inner dermis.

- The epidermis consists of stratified
squamous epithelium covered by horny layer.
The basal layer of the epidermis, the Malpighi-
an layer contains pigment granules.

- The dermis is differentiated into an outer
papillary layer under the concavities of the
basement membrane of the epidermis. 1t con-
sists of loose C.T., blood vessels and nerve fi-
bres.

A reticular layer, consisting of dense ir-
regular C.T. rich in collagen and reticular fi-
bres and comprising the bulk of the dermis.

Under the dermis is found a subcutaneous
layer rich in fat cells called hypodermis.

- The mammalian skin contains the hair,
sebaceous and sweat glands.

Hair

It consists of ;

I - An outer hair shaft, projecting oblique-
Iy above the surface of the skin, and is formed
of 3 regions :

a - The hair medulla, forming the central
core of the shaft. It is composed of some layers
of tightly packed comnified cuboidal cells sep-
arated by many air vacuoles.

b - The hair cortex, surrounding the me-
dulla being formed of several layers of hard
type of keratinized polygonal cells rich in pig-
ments.

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

2 - The root of the hair, represents the em-
beded part of the hair shaft in the dermis. It is
lodged in hair follicle. It appears surrounded
by the internal and exlernal root sheath.

3 - The hair follicle, it is an epidermal in-
vagination, terminates by a bulbous expansion
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(the hair bulb). It has concave lower surface
containing a specialized arca of dermis called
hair papilla which is invested with C.T., a ca-
pillary network and nerve endings.

- To the hair follicle is attached an oblique
bundle of smooth muscle fibres known as the
erector muscle of the hair. Their contraction
causes erection of the hair shaft into more ver-
tical position.

Sebaceous glands :

They are simple branched alveolar glands.
The secretory portion of the gland projects into
the dermis and the duct of the gland merges
into hair follicle. The sebaceous glands are
lined by a simple layer of cuboidal or flat cells
and filled completely with abundant fat materi-
al and small nucleus.

Sweat glands :

They are simple coiled tubular glands situ-

ated deep in the dermis. They are open on the

surface though a long duct which is smaller in
diameter, lined with a stratified cuboidal epi-
thelium. The secretory portion of the gland is
lined by two types of cells which are dark and
light cells.
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3 - THE DIGESTIVE SYSTEM

The alimentary canal and its associated
glands constitute the digestive system,

A - THE ALIMENTARY CANAL

(THE DIGESTIVE TRACT)

It 1s formed of a long tube extending from
the mouth to the anus. It is composed histolog-
ically of four main layers or eoats, serosa
{adventitia), museularis, submucosa and muco-
sa.

1 - The serosa : The wall of the digestive
tract has a simple squamous epithelium. The
mammalian oesophagus does not have this epi-
thelium covering, it is covered by a fibrosa or
adventitia which consists of loose C.T., blood
vessels, lymph vessels and nerve fibres,

2 - Muscularis (Musculosa) : It is usvally
consisting of two smooth muscle layers.

a - An outer longitudinal muscle layer
nearly parallcl to the long axis of the alimen-
tary canal.

b - The inner circular muscle layer : their
muscle fibres running nearly at right.anlges to
the long axis of the alimentary canal.

3 - The sub-mucosa : 1t consists of areolar
C.T. containing blood and lymphatic vessels.

4 - The mucosa : It is built up of three con-
centric layers; lining epithelium , lamina pro-
pria and muscularis mucosa.

a - The epithelial lining : lines the lumen
of the alimentary canal.

b - The lJamina propria, is a layer of loose
C.T. contains blood vesselé, lymphatic nodules
and mucous glands.

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

N.B. This layer may be absent in some or-
gans of the alimentery canal of some animals .
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T.S. OF THE LINING OF THE

BUCCAL CAVITY OF THE TOAD

The buccal cavity of the toad is lined by a
mucous membrane ( mucosa ) and a submuco-
sa. The mucous membrane is built up of three
parts :

1 - The stratified columnar ciliated epi-
thelium thrown into prominent folds and con-
tains a few taste buds and extremely numerous
goblet cells.

2 - Tunica propria, consists of areolar
C.T. rich in blood vessels projecting into the
folds of the epithelium.

3 - The stratum compactum; it is formed
of a thick compact fibrous C.T, layer contain-
ing blood vessels.

The submucosa; it consists of loose C.T.

rich in blood vessels and nerves.

0

T.S. OF THE REGION OF THE
PHARYNGEAL CAVITY OF THE TOAD
The wall of the pharyngeal cavity has the
same basic structures of the buccal cavity of
the toad except that :
- The mucosal folds of the mucous mem-
brane are more higher.
- The stratum compactum is more thick-
er.
- The submucosa is composed of adipose
tissue.
- The presence of a layer of striated muscle
fibres in contact with the submucosa and cov-

ered by a thin layer of loose C.T.
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V.S. OF THE TONGUE OF THE TOAD
The tongue of the toad is covered on both
surfaces by a mucosal layer (or membrane)
packed with striated muscle fibres, arranged in
certain bundles. These bundles course through
the organ of various planes and contain loose
C.T. elements.
1 - The mucosa {or mucosal membrane) :

The upper surface of the tongue is covered by

a layer of simple columnar epithelium thrown

into several folds and contains two types of
papillae.

a - Filiform papillae are long, slender and
have blunt tops.

b - Fungiform papillae are short, broad
and contain taste buds.

2 - Multiceliular mucous - secreting
glands : They are simple or branehed tubular
glands formed from the simple columnar epi-
thelia! layer and open on the upper surface of
the tongue.

The lower surface of the tongue is covered
by a stratified ciliated columnar epithelium
containing goblet cells.

3 - The tunica propria in a connective tis-
sue which is very rich in blood vessels , capil-
laries and nerves.

4 - The submucosa : It consists of loose
C.T. and is less prominent on the upper surface
than the lower one.

5 - The muscularis : It is built up of
bundles of striated muscle fibres held together
by C.T. extending from that of the submucosa .
These bundles are disposed in various direc-
tions, some are transverse, others longitudinal.

Some others are vertical or oblique.
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V.S. OF THE TONGUE OF THE RABBIT

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

The mucosal membrane : This is a layer
of almost nonkeratinized stratified epithelium
covering both upper and lower surfaces of the
tongue. The upper surface is thrown into sever-
al folds into which project three types of papil-
lae.

a - The filiform papillae. They are found
mostly on the anterior part of the vpper sur-
face of the tongue.. These papillae are thread-
like structures covered by a keratinized strati-
fied squamous epithelium and composed of
loose C.T. core.

b - The foliate papillae. They are found in
the posterior part of the upper surface of the
tongue. The papillac have broad tops with taste
buds along its sides and covercd with a strati-
fied squamous epithelium.

Ducts of multicellular glands (or Von Em-
ber's glands) are opening in the depths of cir-
cular furrow.

¢ - Fungiform papillae : They are found in
the anterior region of the tongue. They have
broad tops and narrow bases covered by strati-
fied squamnous epithelium and have taste buds
on their upper surface.

- Taste buds :

They are neuroepithelial flask-shaped
structures composed of three types of cells :
basal cells, supporting cells and sensory cells

provided with short hairs (hairlets).
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The muscularis and the submucosa : The
tongue is composed chiefly of bundles of stri-
ated muscle fibres that interconnect with one
another and disposed in different planes. Be-
tween the muscle bundles, there is an areolar
T, containing adipose tissue, blood vessels
and nerve fibres.

SALIVARY GLANDS OF RABBIT

They are three pairs of exocrine glands
found in the mucosal membrane of the buccal
cavity of rabbit, these are : the parotid , sub-
mandibuler (submaxillary) and sublingual
glands. The salivary glands are compound {u-
bulo-acinar (tubuloalveolar) glands.

They are composed of :

1 - Connective tissue elements or stroma
which includes : a thick loose C.T. capsule,
C.T. trabeculae containing blopd vessels.
lymph vessels and different ducts of the gland .

2 - Secretory portion or parenchyma
which include mucous and/or serous acini and
myoepithelial cells present around serous
cells.

Serous acini {or serous alveoli).Each ser-
ous acinus is lined by pyramidal cells. Their
basal cytoplasm is basophilic and the apical
portion have a small acidophilic secretory gra-
nules. The nuclei are rounded in shape and
central in position. The serous acini have a nar-

row lumen,
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Mucous acini {(or mucous alveoli) , Mu-
cous acinus is lined by pyrimidal cells which
are pale. Staining with abundant clear cyto-
plasm. The nuclei are flattened in shape and lo-
cated at the bases of the cells. The mucous aci-
nus is more larger in size and more wider in
lumen than that of the serous acinus.

3 - The ducts of the glands which include

a - The intercalated (interealary) ducts :
They are very small ducts extending from the
sceretory acini. They are lined by simple cu-
boidal epithelial cells. These ducts fuse togeth-
er to from the striated duct.

b - The striated or interlobular ducts :
They arc lined with a low simple columnar epi-
thelium and a characteristic fine striated pat-
tern of basal cytoplasm. These duclt are collect-
ed to form large inter-lobular duct. .-

¢ - The interlobular ducts : They are lined
by pseudostratified epithelivin, These ducts are
fused together to form a single major duct.

d - The major duct : It is the terminal ex-
cretory duct of the salivary gland. It is lined
with stratified columnar epithelium gradually
transformed into stratified squamous epitheli-

um near its opening in the mouth cavity.
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THE PAROTID GLAND
The parotid glands are located below and
in front of the pinna on either side of the face.
These glands are composed entirely of serous

acini, ducts and C.T. stroma.

THE SUBMANDIBULAR
(SUBMAXILLARY) GLANDS
The submandibular glands are situated on
cither side of the neck just below the mandible.
These glands are composed of both mucous
and serous acini , ducts and areolar C.T. stro-
ma . Some mucous acini are capped by serous

coat .

THE SUBLINGUAL GLANDS
The sublingual glands are situated in the
‘floor of the mouth, These glands are formed,
predominantly of mucous acini, small ducts

and C.T. stroma .
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T.S. OF THE OESOPHAGUS
OF THE TOAD

The oesophagus of the toad is formed of
the following parts .

The Serosa : It is formed of simple squa-
mous epithelium .

The muscularis : It is formed of smooth
muscle fibres which are arranged into an outer
longitudinal and an inner circular layers . The
inner layer is more thicker than the outer one .

The submucosa : It consists of loose C.T.
containing blood vessels and nerve fibres .

The mucosa : It is thrown up into folds
which give off secondary ones which are lined
by a simple partially ciliated columnar epilheli-
um containing goblet cells , over a lamina pro-
pria. The mucosa coantains also simple
sranched tubular glands which open.in the lu-
men of the oesophagus . Some of these gland
bodies appear in cross - section rounded or
oval in shape lined with simple columnar epi-
thelium . These glands opened in the lumen of
the oesophagus .

Muscularis mucosa : It consists of patches
of smooth muscle fibres scattered in rh-  uco-

sal connective tissue .
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T.S. OF THE OESOPHAGUS
OF THE RABBIT

The wall of the oesophagus of rabbit is

formed of the following :

The fibrous coat (adventitia) : It is
formed of a thin layer of fibrous C.T. that
binds the oesophagus to the adjacent struc-

tures.

The muscularis : It is built up of three
layers, an outer and inner longitudinally and
inner circularly disposed muscle fibres. How-
ever, the muscularis is variable in its muscle fi-
bre types along the length of oesophagus. The
upper third has striated muscle fibres, the mid-
dle mixed striated and smooth muscle fibrcs

and lower third has only smooth muscle fibres.

The submucosa : 1t consists of loose C.T.

containing blood vesscls and nerve fibres.

The mucosa : It is thrown into hittle broad
folds covered.with a non-keratinized stratified

squamous epithelium over a lamina propria.

The muscularis mucosa : It is a thin layer
of inner circular and outer longitudinal smooth

muscle fibers .
T.S. OF THE STOMACH OF THE TOAD

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

Serosa : It consists of an outer layer of
simple squamous epithelium resting on a thin

layer of loose C.T. (sub-serosa).

Muscularis : It is formed of a single thick

layer of circular stnooth muscle fibres.
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Submucosa : It consists of loose C.T. con-

taining blood vessels and nerve fibres.

Mucosa : It 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. Also,
notice - in the mucosal C.T. the presence of
several cross sections of its branched bodies
with rounded or oval shapes. Goblet cells are

not present.

The muscularis mucosa : It consists of
two well devcloped layers, an outer longitudi-

nal and inner circular smooth muscle fibres.

T.S. OF THE FUNDUS OF THE
STOMACH OF RABBIT

Examine a transverse section of either the
fundus and / or body of the stomach of rabbit
and notice that it is composed of the follow-
ing : ‘

Serosa : It is formed of simple squamous

epithelium.

Muscularis : It is built up of two layers, an
outer longitudinal and inner circular muscle
layers of smooth muscle fibres. The inner layer

is more thicker than the outer one.

Mucosa : The mucosa is a thick coat com-
posed of surface columnar epithelium, lamina
propria of C.T. which contains the gastric
glands (the fundic glands), and the muscularis
mucosa, Notice clearly that the surface epithe-
lium is formed of simple columnar epithelium,
devoid of goblet cells, that cover the free sur-
face of the stomach and extends into the gastric
pits.
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The gastric glands

They arc simple branched tubular glands
lying in the lamina propria below the gastric
pits.

Each gland consists of three parts, neck,
body and fundus.

1 - Mucous neck cells : They are simple
low columnar epithelium lining the necks of

the gastric glands.

2 - The chiefl cells (peptic cells) : They are

most abundant cells in the gastric glands and

predominate in the lower portions of the fundic
glands . They are cuboidal or low columnar
cells having a basal basophilic cytoplasm.

3 - Parietal cells (oxyntlc cells) : They are
large pyramidal or rounded cells with central
nuclei and eosinophilic cytoplasm. They are
scattered singly in small groups, between the

chief cells and the mucous neck cells.

4 - Entero-endocrine cells : They are a
small rounded cells present in the bases of the
gastric glands. They do not stain with hacma-
toxyline and Eosin, but they are silver stained,
so that they are called argentaffin cells.

The muscularis mucosa : consists of an
outer longitudinal and an inner circular layers

of smooth muscle fibres.

T.S. OF THE ILEUM OF THE TOAD
It is composed of the following parts :

Serosa : It is formed of simple squamous

epithelium.
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Serosa ijhadll Lyt Simple squamous epithelium
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Muscularis : It consists of an outer longi-
tudinal and an inner circular smooth muscle
layers of smooth muscle fibres. The latter layer
is more thicker than the former one.

Submucosa : It is formed of loose C. T.

containing small blood vessels.

Mucosa : it is thrown up into many simple
folds extending into the lumen of the ileum
called “ villi " .They have a lamina propria of
loose C.T. contanirig lymph spaces and lym-
phocytes and is covered by absorvative simple
columnar epikhelium, with goblet cells present

among them.

The muscularis mucosa is absent.

T.S. OF THE ILEUM OF THE RABBIT
It consists of the following parts :
Serosa : It is formed of a simple squamous
epithelium. ol
Muscularis : It is formed of an outer lon-
gitudinal and an inner circular smooth muscle

layers. The latter layer is more thicker than the

former one.

Submucesa : It is formed of a loose C.T.

containing blood vessels and nerve fibres.

Mucosa : This coat is thrown up into nu-

merous folds called villi. They are covered by

absorvative simple columnar epithelium and

abundant goblet cells, The villi have a lamina
propria of loose C.T. containing small blood
vessels, lymphatics (lacteals), and lymphocy-
tes. The lamina propria of the mucosa splits the
muscularis mucosa and extends into the sub-

mucosa,
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In addition, simple tubular glands or
crypts of Lieberkithn extend down from the
sases of the villi to the muscularis mucosa.
The epithelium lining of the crypts is continu-
ous with that of the villi.

The muscularis mucosa is formed of an
outer longitudinal and inner circular smooth

muscle thin layers.

T.S. OF THE RECTUM OF THE TOAD

It is formed of the following :

Serosa : It consists of simple squamous ep-

ithelium.

Muscularis ! It is formed of an outer lon-
gitudinal and an inner circular smooth muscle
layers. The latter layer is more thicker than the

formner one.

Submucosa : It consists of a wide layer of
loose C.T. containing blood vessels and lymph

spaces.

Mucosa : It is thrown up into 2 few short
folds covered by a simple columnar epithelium
contzining numerous goblet cells. These folds
are much shorter than those of the ileum, and

thus its lumen appears much wider.
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THE DIGESTIVE GLANDS
Section of the Liver of Toad

The liver of toad is a compound tubular
gland, covered by a thin peritoneal coat of
simple squamous epithelium. It consists micro-
scopically of the following structures :

1 - The hepatic acini : They are numerous
rounded in shape bodies lined by triangular he-
patic cells. They have a secretory granular cy-
toplasm and rounded nuclei.

Many of the hepatic cells contain pigment
granules which are also irregularly scattered in
the liver tissues.

The acinus has a narrow central cavity, the
bile canalicule.

2 - Bile ductules : The bile canaliculi col-
iect to form small ducts called bile ductules.
‘hey are distributed among the hepatic acini
especially in the vicinity of the large blood
vessels. The bile ductules are lined by a simple
cuboidal epithelium and possesses a wide cavi-
ty.

The liver of the toad has also large blood
vessels, blood capillaries and blood sinusoids
found in between the hepatic acini.

Section of Mammalian Liver

The best specimen is that obtained from
the pig. However, the mammalian liver is cov-
ered by a capsule formed of a thin peritoneal
layer of simple squamous epithelium, below
which is a thin loose C.T. layer. This liver is a
reticular gland.

In sections, the liver appears to be consist-
ing of the following structures :

The hepatic lobules : They are polygonal
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in shape. In humans and most mammals,
the outline of the tubules are indistinct, except
in the liver of pig in which, the lobulation is
quite distinct, because they are surrounded by
loose C.T. septa.

The hepatic lobule is made up of branched
ribbons of polygonal epithelial cells or hepa-
tocytes arranged in hepatic plates or cords ra-
diating from a central intra lobular vein to the
periphery of the lobules.

Between these liver cords are found blood
capillaries or sinusoids.

Bile canaliculi are present between the
rows of the hepatic cells.

Portal areas or portal tracts : At the cor-
ners of the lobules, there are small branches of
the portal vein, hepatic artery, bile duct lined
by cuboidal epithelium and Iymphatic vessels,
all are supported by loose C.T,

Section of Rabbit Pancrea;

The mammalian pancreas is'also consist-
ing of an exocrine and endocrine parts. The
exocrine part is a compound tubulo-acinous
(alveolar) gland. The endocrine portion is
known as islets of Langerhans.

The pancreas is covered by a thin perito-
neal layer of squamous epithelium, below
which is a fine capsule of loose C.T. from
which narrow irregular C.T. septa extending to
the interior part dividing it into certain lobules
and contain blood vessels and nerve fibres.

The parenchyma of exocrine part consists
of rounded secretory acini (panacreatic acini)
and excretory or pancreatic ducts, The pan-
creatic acinus is formed of pancreatic cells en-
closing a narrow lumen having small centro-
acinar cells.
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The pancreatic cells are pyramidal in
shape. Their lower halfs contain basophilic
cytoplasm and rounded nuclei, and their upper
half is closc to the lumen and contains fine
acidophilic (zymogen) granules.

The pancreatic duets are lined by simple
cuboidal epithelium. Their cytoplasm stains
less intensely than the cytoplasm of the aci-
nous cells.

The islets of Langerhans are scattered
through the exocrine portion of the pancreas.
They appear as small masses of polyhedral
cells arranged in cords separated by a network
of blood capillaries. They exhibit paler staining
than the surrounding pancreatic acinar cells,

These islets mainly include two types of
cells which can be distinguished by demon-
strating their granules using special stains :

Alpha cells, few in number and contain
acidophilic granules exhibiting a ted colour
with Mallory-Azan stain. The second variety,
is known as Beta cells, much numerous and

contain fine orange-stained granules
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4 - EXCRETORY ORGANS
T.S. of the Kidney of the Toad

The kidney of the toad is a small elongated
structure consisting of numerous nephric units
(tubules) lined together by loose C.T. contain-
ing blood vessels and blood capillaries.

Notice the presence of yellowish patches
{the adrenal gland) on the ventral side of the
kidney. The kidney is limited by a thin mem-
brane, the cisterna magna which attaches the
kidney to the dorsal body wall.

The kidney of the toad appears is cross
sections consisting of the following structures :

WollTian duct : It is located on the lateral
border of the kidney receiving the urine from
the collecting wbules. It is lined by simple cili-
ated cuboidal epithelium and covered by C.T.

and smooth muscle fibres.

Renal portal vein : It is located close to
the Wolffian duct and contains blood cells.

Renal artery and renal vein : They are
located in the ventral concave side of the kid-
ney.

Peritoneal funnels : These are conical or
funnel-shaped openings lined by ciliated epi-
*alium. They are located on the ventral side

“\he kidney.

Wall of cisterna magna : It is a peritoneal
layer attached to the ventral side of the kidney.
The nephric tubules : each nephic tubule

consists of the following :

- Malpighian corpuscle : It is a rounded
body, consisting of an outer thin double walled
structure formed of simple squamous epitheli-
um called Bowman's capsule and central tuft

of blood capillaries called Glomerulus. Both
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structures form a Malpighian corpuscle.

- Uriniferous or convoluted tubules : The
wall of each tubule is lined by granular simple
pyramidal epithelium and has a narrow lumen.

- Collecting tubules : They are lined with
simple cuboidal epithelium and have a wide lu-

men.
The Mammalian Kidney

It is a reddish bean structure. In a longitu-
dinal hand section of the kidney of rabbit, the
following structures are seen from the convex
border to the concave one; hilum (or renal si-

nus) :
A - Fibrous capsule.

B - Cortex : It has a reddish brown color
and a small red dots or granules are visible,

these are renal Malpighian corpuscles.

C- Medulla : It is radially striated and con-
tains conical pale structures. These are the me-
dullary pyramids. The bases of the pyramids

e near the border of the cortex and their apic-
es project into the renal pelvis (the upper end

of the ureter).
N.B. The cortex and medulla are not total-

ly separated from each other, but the cortical
tissue projects through the medulla toward the

pelvis.
T.S. of the Kidney of Rabbit

Examine a transverse section of the kidney
of rabbit and notice that it consists of the fol-

lowing structures :

1 - Fibrous capsule : It is formed of dense
fibrous C.T.

2 - Malpighian corpuscles : They are
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spherieal bodies present mainly in the cortex;

each one consists of :

a - Bowman's capsule : It is a double
walled cup of simple squamous epithelium,

separated by a narrow space.

b - Glomerulus : It consists of tuft of
blood capillaries.
3 - Proximal convoluted tubules ;

In cross section, the proximal tubule has a
rounded shape with narrow lumen and their
wall is lined by large cuboidal or conical sim-
ple epithelial cells. These cells have indistinct
boundaries have a brush border, acidophilic
cytoplasm rich in granules and large spherical

nuclei.
4 - Distal convoluted tubules :

In cross section, the distal tubule has a
spherical shape, a slightly wider lumen than
that of the proximal tubule and their thin walls
are lined by small simple cuboidal epithelial
cells. These cells have distinct -boundaries,
faint acidophilic cytoplasm less granular and

spherical nuclei.
5 - Henle's loops :

Henle's loops are extending radialiy in the

medulla, It is divided into thick and thin parts.

Thick descending portions of Henle's
loop : They are closely similar in structure to
proximal and distal convoluted tubules . They

are lined by simple cuboidal epithelium.

Thin ascending limbs of Henle's loop :
They are lined by squamous flattened cells

with nuclei protruding into the wide lumina.
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6 - Collecting tubules :

The distal tubules empty into collecting tu-
bules in the cortex which - in turn - empty into
a collecting duct lying within the medullary
rays. The collecting ducts descent into the me-
dullary rays. The collecting ducts descend into
the medulla where a number of them unite to-
gether to produce large ducts at the tips of the
Malpighian pyramids.

The small collecting tubules are lined by
simple cuboidal epithelium, while those tu-
bules, which penctrate deeper into the medulla,
are lined by columnar epithelium. These cells
have distinct borders and pale acidophilic cyto-
plasm around the nucleus.

- Notice also the presence of branches of
the renal artery and renal vein in the intermedi-
ate region between the cortex and medulla, nu-
merous blood vessels and blood capillaries are
present in the poor connective tlissue which is

found in between the kidney wbules. |
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5 - RESPIRATORY ORGANS
T.S. of the Lung of the Toad

The lung of the toad has a wall extending
internally into a large number of trabeculae
which devide the wide cavity of the lung into
small chambers or alveoli.

The wall of the lung is composed of an
outer mesothelial layer and an inner endothe-
lial one consisting of simple squamous ¢pithe-
lium. In between these two layers, there is a
loose C.T. rich in elastic fibres and containing
blood vessels and blood capillaries. This tissue
extends into the core of the trabeculae.

The trabeculae are lined by simple squa-
mots epithelium at the junction with endotheli-
um of the outer wall of the lung, It becomes
simple cuboldal epithelium, and then simple
columnar ciliated epithelium. The core of the
trabecula consists of loose C.T. containing
bundles of smooth muscle fibres, blood vessels
and capillaries.

T.S. of the Lung of Mammals

The mammalian lung is covered by a ser-
ous membrane, the pleura.

The lung parenchyma : consists of sec-
tions of the bronchus, bronchioles, respiratory
bronchioles, alveolar ducts , alveolar sacs and
alveoli

The serous membrane or the pleura :

It is formed of an outer simple squamous
epithelium and an inner areolar connective tis-
sue layer containing elastic fibres, blood capil-
laries and lymphatics.
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1 - The bronchus : 1t is formed of the fol-

lowing parts :

The mucosa, is lined by pseudostratified
ciliated epithelium surrounded by the lamina
propria which is formed of a loose C.T. rich in
elastic fibres and lymphocytes. 1n addition to a
thin muscular layer, formed of circular smooth

muscle fibres.

The submucosa , consists of loose C.T.
containing groups of sero-mucous glands and

several cartilage plates.
2 - Bronchioles : consisting of

The mucosa , the mucosal folds are promi-
nent and lined by simple low columnar ciliated

epithelium, surrourided by a lamina propria.

The muscular layer, is a distinct circular

smooth muscle fibres.

Submucosa (adventitia) , is formed of

loose connective tissue,
g 2

3 - Respiratory bronchioles : It is lined
by a simple cuboidal or low columnar epitheli-
um, smooth muscle fibres disposed in a layer

close to the epithelium.

4 - The alveolar ducts : They are arising
from the respiratory bronchioles. They are

formed of a long branching thin-walled tubules

lined with a simple squamous epithelium, sur-
rounded by a very thin reticular C.T. contain-

ing smooth muscle fibres .

S - Alveolar sacs : Alveolar ducts pass or
cnd by rounded spaces (alveolar sacs) in which

the alveoli open.
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6 - Alveoli : They are small air spaces in
contact with blood capillaries, open into an al-
veolar sacs, alveolar ducts or respiratory bron-
chiole. The alveoli are lined with simple squa-

mous epithelium,

The Mammalian Trachea

Examine a transverse section of the tra-
chea with a low power, and notice that it has a
rather convex side, facing the outer side of the
throat and an inner concave one along which

the oesophagus is extended.

Then examine this section with the high
power and notice that its wall consists of the
following parts :

Mucosa : It consists of an internal lining
of pseudostratified ciliated cells with goblet
cells in between . This epithelium rests on a
C.T. layer containing elastic fibres (lamina
propria).

Submucosa : It consists of loose C.T.
containing bloed vessels, nerve fibres and mu-
cous glands formed of low columnar epitheli-

um surrounding a narrow Jumen.

Cartilaginous ring : It is formed of fi-
brous tissue in which the C-shaped cartilagi-
nous rings are completed dorsally by smooth
muscle fibres which allow the distension of the
oesophagus during the passage of food in it.
This ring is formed of hyaline cartilage.

Fibrous coat or adventitia : it is formed
of loose C.T. covering and protecting the tra-
chea from outside.
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6 - GENITAL ORGANS
T.S. of the testis of the toad

The testis of the toad is a compound tubu-
lar gland, the tubules of which are the seminif-
erous tubules that produce the spermatozoa.
The testis is formed of the following structures

- Peritoneal epithelium, a thin outer en-

velope of simple squamous epithelium.

- Tunica albuginea, a fibrous connective

tissue capsule containing blood vessels.

- Seminiferous tubules, round or oval
structures, and being surrounded by a thin con-
nective tissue capsule and containing cells at
different stages of spermatogenesis enclosed is

separate cysts. These include :

Spermatogonia, small round cells with

spherical nuclei.

Primary spermatocytes, large cells conta-

ing distinct chromatin bodies in the nuclei.

Secondary spermatocytes, with large nu-

clei, most of which show mitotic figures.

Spermatids, small round cells with darkly

stained nuclei.

Metamorphosing spermatids, oval or cl-
ongated cells undergoing morphological
changes (spermiogenesis) .

Spermatozoa, in groups or clusters filling
some cysts, and connected to special large cells
which reach the periphery of the tubule. These
are the cells of Sertoli.

The inter tubular tissue, which s formed
of connective tissue holding the tubules with
each other and contains blood vessels. It also
contains cells of endocrine secretion, the inter-
stitial cells.
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T.S. of the Mammalian testis
The testis of mammals consists of :

- Peritoneal epithelium: An outer serous
membrane formed of simple squamous epithe-

lium,

- Tunica albuginea: A dense eonneetivé

tissue capsule containing blood vessels.

- Seminiferous tubules, round, oval or el-
ongated compartments containing several
layers of cells, representing the following stag-

es of spermatogenesis :

- Spermatogonia, forming the outermost
layer of cells. They are small round cells with
spherical nuclei. Slender or pyramidal cells,
the Sertoli cells, are found in between the sper-
matogonia. These cells have small oval nuclei.

- Primary spermatocytes : Large cells
with prominent nuclei that contain distinct

chromatin threads.

4

- Secondary spermatocytes : Smaller

cells lying nearer to the lumen.

- Spermaiozoa, in the form of clusters ly-
ing in the lumina of the tubules. They are

mostly directed towards the Sertoli cells.

- The intertubular connective tissue,
which is formed of connective tissue holding
the twbules and contains blood vessels. It also
contains darkly stained group of small polygo-
nal cells, the interstitial cells, which represent
the endocrine portion of the testis.
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- T.S. of the ovary of the toad

The ovary of the toad consists of a large
number of lobules containing oocytes (ova) at
various stages of oogenesis. Each lobule has a
central cavity or ovarian sac. In section the

ovary consists of the following :

Theca externa, consisting of simple squa-

mous epithelivm.

Theca interna, a thin connective tissue
layer, below the theca externa, containing
blood vessels and lined by simple squamous
epithelium. It extends around the ovarian lo-

bules.

Oogonia, single or groups of small round
or oval cells attached to the ovarian wall. They
have a basophilic granular cytoplasm and small

spherical nuclei.

Developing oocytes, large round or oval
cells with vesicular nuclei containing feathery
chromosomes and granular cytop]ésfh contain-
ing yolk granules, The cocytes are surrounded
by a follicular epithelium formed of simple

squamous cells.

T.S. of the oviduct of the toad

The oviduct of the toad is formed of an an-
terior straight portion , followed by much con-
voluted galndular middte portion and a posteri-
or thin-walled portion. The middle portion

consists of

- Serous coat (serosa), formed of simple

squamous epithelium.

- Muscular ¢oat (muscularis) , formed of
a thin layer of circularly-disposed smooth mus-

cle fibres.
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- Submucous coat (submucosa), consist-
ing of loose connective tissue, containing

blood vessels and nerves.
Mucous coat {mucosa) , formed of :

- Epithelial layer, lining the lumen of the
oviduct and consisting of simple columnar cili-
ated epithelium containing goblet cells.

- Mucous glands, simple tubular glands
lined by angular mucus-secreting cells, con-
taining secretory granules and separated by
thin connective tissue septa, the lamina pro-

pria.

T.S. of the Mammalian Ovary

The ovary of mammals is a small gland
connected to the dorsal body wall by mesenter-
ies. The point of attachement of the ovary to
the mesenteries is known as the hilum .

In section the ovary consists of ;

- Germinal epithelium, a peritdnéal epi-
thelium covering the ovary and formed of sim-
ple squamous to simple cubical cells.

- Medulla, a central portion consisting of
loose connective tissue containing blood ves-
sels,

- Cortex, consisting of stroma of connec-
tive tissue and unstriated muscle fibres, the lat-
ter is thicker near the hilum. The cortex con-
tains the following structures:

Oogonia : groups of small round cells ly-
ing near the periphery. They have small central
nuclei.

Primary follicles : Each follicle consists
of a primary oocyte with vesicular nucleus,
surrounded by a single layer of small round

follicular cells.
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- Developing follicles : lying deeper in the
cortex and including advanced stages of ovari-
an follicles. Each follicle consists of a central
oocyte surrounded by a distinct membrane, the
zona pellucida and several layers of follicle
cells. Some follicles have fluid containing vac-
uoles between the follicular cells.

Mature Graafian follicle ; Large follicles,
each consisting of an eccentric oocyte {ovum),
surrounded by a clear zona pelluclda and sev-
eral layers of follicular cells forming the curnu-
lus oophorus (discus proligerus). A large cavi-
ty containing a fluid called the liquor folliculi,
is found at one side of the follicle. A thick out-
er layer of smallcells, the membrana granulo-
s&, forms the outer part of the follicle and is
covered externally by a connective tissue layer,
the theca folliculi . The theca folliculi consists

of theca interna and theca externa.

Corpus luteum, representing the remains
of the mature Graafian follicle a.ft'er?hc release
of the ovum. It consists of radially arranged fu-
siform cells separated by fibrous connective

tissue.

Inter follicular cells, consisting of spiﬁdle-
shaped stromal cells that secrete the female sex
hormones.
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7 - THE ENDOCRINE (DUCTLESS)
GLANDS

As their name indicates, these organs are
secretory ones serving to produce different va-
rieties of hormones. But they differ from the
previously described glands (see the glandular
epithelia) in the fact that they have no ducts
for the passage of their secretions. Hence, they
are termed, endocrine ( internal secretion ) or
ductless (i.e. with no ducts) . This is to distin-
guish them from the previous exocrine glands,
or glands with special ducts (such as the mu-
cous and poison glands of the toad or salivary
glands in rabbit) . Endocrine glands include :
the pituitary, adrenal, thyreid and other
glands. ’

The Mammalian Pituitary Gland
(hypophysis)

This gland is a small spherical structure,
attached to the posterior part of the infundibu-
lum on the Jower side of the brain.

Examine a transverse section of the
gland and notice the following :

The pituitary gland is covered by a cap-

sule consisting of fibrous C.T.
It is divided anatomically into two lobes :

- The anterior lobe or the adenohypoph-
ysis, consisting of the pars distalis , pars in-
termedia, pars tuberalis.

- The posterior lobe consisting of pars

nervosa and infundibulum.

- Pars distalis is the largest division of
the pituitary gland. It is formed of a group of
glandular epithelial cells lying in reticular

C.T. and separated by sinusoidal capillaries.
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These epithelial cells are usually classified
into :

1 - Chromophil cells with granules in their
cytoplasm and differentiated into :

a - Acidophil (Alpha) cells. They are
small rounded or oval cells with vesicular nu-
clei. Their granules are large and stain by nu-

merous dyes such as eosin and orange G.

b - Basophil or Beta cells are large round-
ed or granular cells with vesicular nuclei. This
granules are small and stain with basic dyes

such as Haematoxylin and methylene blue.

2- Chromophdbe cells are very small
cells with large nuclei and non-granular pale

stained cytoplasm. -

** Pars tuberalis, an upward extension
from the pars distalis. Their small rounded or
polygonal cells have a slightly basophilic non-
granulated cytoplam. Some cells form follicle
like structure. e

** Pars intermedia, which lies between
pars distalis and pars nervosa, being separated

from the former part by the pituitary cleft.
Their epithelial celis are distinguished into:

- Cuboidal epithelial cells lining small fol-
licles, the lumens of which are filled with col-
loidal material.

- Polygonal cells arranged in cords and

with or without basophilic granules in their cy- .

toplasm.
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*» Pars nervosa, the greatest bulk of the
posterior lobe and appears lighter in colour
than any other ‘pan of the pitwitary. It consists
of unmyelinated nerve fibres and irregularly

branching cells (pituicytes) .

The Thyroid Gland

Anatomically the thyroid gland is formed
of two small lobes, one lobe lying on either
side of the larynx and trachea, being connected
together by a transverse isthmus. Examine a
vertical section (VS) of the gland and notice
that it consists of :

- A thin capsule of fibrous C.T. containing
blood vessels.

- The thyroid fellicles which vary in
shape and size. They are lined with simple cu-
boidal or small columnar epithelivm having
large rcounded nuclei and encloses a Jumen

filled with acidophilic colloidal secretion.

- Interfollicular tissue, formed of reticu-
lar C.T. with many blood vessels, lymphatics
and nerves. It also contains groups of epithelial
cells called interfollicular cells and parafol-

licular cells.
The Parathyroid Glands

The parathyroid glands are small oval bod-
ies embedded in the capsule of the thyroid
gland. Microscopically :

- Each parathyroid gland is covered with a
thin capsule of reticular connective tissue
which separates it from the thyroid gland.
These capsules send delicate septa, also of re-
ticular C.T. to the inside of the gland,

- The parenchyma of the gland consists
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of two types of cells, comprising :

- The chief cells {principle cells) , poly-
gonal in shape with a vesicular nuclei and

slightly acidophilic cytoplasm.

- The oxyphil cells, they are larger than
the principle cells and their cytoplasm contains
many acidophilic granules and their nuclei are

small and deeply stained.

- These two types of cells are arranged in
elongated or rounded groups being separated

from one another by small blood sinusoids.

The Mammalian Adrenal
(Supra-renal) Gland

The position of this gland in the body was
already described in the urinogenital system of
rabbit. Now, examine T.S. of the gland to no-

tice the following :

- The adrenal gland is covered hy a cap-
sule and consists of two concenteric layers, an

outer cortex and an inner medulla.

- The capsule is formed of thick fibrous
C.T. containing blood vessels and unmyelinat-
ed nerves. It sends septa to the substance ( the

cortex and medulla} of the gland as trabeculae,

The cortex, consisting of three zones,

which are not sharply defined.These zones are:

The zona glomerulosa , the outer zone,
formed of epithelial columnar cells which are
arranged in closely-packed ovoid clusters sep-
arated by reticular fibres containing blood ca-
pillaries and sinusoids , These cells have dark-
ly stained nuclei and basophilic cytoplasm
containing few lipid droplets which appear as
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vacuoles in routine histological preparations.

- The zona Fasciculata , is the intermedi-
ate zone. Its epithelial cells are polyhedral with
round vesicular nuclei and the basophilic cyto-
plasm contains numerous lipid droplets and
often appears vacuolated in routine histological
sections. These cells are arranged in a straight
cords, usually two cell thick seperated by retic-
ular fibres containing blood capillaries and sin-

usoids and lymphatic vessels.

- The zona reticularis, is the inner zone.
Its epithelial polygonal cells have eosinophilic
cytoplasm containing yellow pigments. The
cells are arranged in an anastomosing network
of clumps and columns with a capillary net-

work.

The Medulla : It is located in the middle
of the adrenal gland. The epithelial cells of the
adrenal medulla are polygonal in sliai:e, ar-
ranged in clumps, cords or columns anasto-
mosing together and separated from one anoth-
er by reticular fibres and a wide-blood
sinusoids. These cells have a large nuclei and
finely granular cytoplasm ( chromaffin cells) .
Sympathetic ganglion cells are found singley
or in groups in the adrenal medulla. A large
central vein appears in the centre of the

medulla.
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3 - The digestive system

* The alimentary canal

- T.S. of the lining of the buccal cavity of the toad

- T.S. of the region of the pharyngeal cavity of the t0ad e

- V.5. of the tongue of the toad

- V.5. of the tongue of the rabbit
- Salivary glands of rabbit

- T.S. of the oesophagus of the toad
- T.S. of the oesophagus of the rabbit

- T.S. of the stomach of the toad

- T.S. of the fundus of the stomach of rabbit

-T.S. of the ileum of the toad

- T.S. of the ileum of the rabbit

- T.S. of the rectum of the toad

* The digestive glands

- Section of the liver of toad

- Section of mammalian liver

- Section of rabbit pancreas

4 - Excretory organs

- T.S. of the kidney of the toad

- T.S. of the kidney of rabbit

5 - Respiratory organs
- T.S. of the lung of the toad

- T.S. of the lung of mammals
- The mammalian trachea

6 - Genital organs

- T.S. of the testis of the toad

- T.S. of the mammalian testis

- T.S. of the ovary of the toad

- T.S. of the oviduct of the toad

- T.S. of the mammalian ovary
7 - The endocrine ( ductless ) glands

- The mammalian pituitary gland ( hypophysis )
- The thyroid gland

- The parathyroid gland

- The mammalian adrenal ( Supra-renal ) gland ... .
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