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THE METHOD
OF STUDY

Dissection is a fine process
which requires certain ins-
truments :

1. Scalpels: two or three,

sharp and of different sizes. -

2. Scissors : two, a fine
pointed pair for dissecting

delicate tissues, and ancther
strong pair for cutting bones.

If bones are cut with the
fine « scissors, they would
destroy them.

3. Two forceps: one pair
pointed,and the other blunt.

4. A dissecting needle,
mounted in a handle.

5. Probes : cne or more,
similar to the knitting
needle. .

6. Anatomical blowpipe.

4. Pins, small nails,
thread, sponge and a duster.

You may keep the dis-
secting instruments in a spe-
cial case. You ought to wipe
them clean after every dis-

. section. Traces of water will
make them rusty, thus
spoiling them. Bad instru-
ments are no good for making
Jme dissection.

8. The student is advised
to have a dissecting dish.
He can make it from any

" dish of suitable dimensions,
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and put in it a mixture of
melted wax and charcoal.

9. A dissecting board, of
wood, for dissecting larger
animals such as the rabbit.
It is a rectangular board of

wood of suitable dimensions.’

General Rules of Dis-
section.

With every practical les-
son, some instructions about

dissection are given. Care- .

fully follow them, and it
would be preferable to read
the whole lesson before you
start dissecting. You will
find that organs, blood ves-
sels and nerves are con-
nected with each other by
delicate tissues. These should

beremoved away with great -
care in order to expose the . -

. required structures. Dissect

along and not across the -

blood vessels and nerves.

Always keep the water
clean in the dissecting dish
during dissection by chang-
ing it whenever stained
with blood, so that visibility
remains good.

Drawing.

The idea of the practical
study is to enable you to see
everything by yourself, and

be original. Have a suitable
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drawifig¢ book, of white
paper of good quality. Draw
on one page and register
your observations on the
opposite page. Use a pencil
in your drawings, and do
not draw anything which you

have not seen. Keep the
proportions in your draw-
.ings. Do not use colours or
shading unless necessary.

One can easily obtain a
toad either from gardens,
fields or from the animal
dealer. In order to dissect a
toad, one has to kill it,either
by knocking, pithing or
anaesthetizing it. Kno-
cking a toad is by holding it
by its hind-limbs and
striking it fairly violently
against a table’s edge.
Pithing is accomplished by
introducing a dissecting
needle into the brain
through the joint between
the back of the skull and
_the  vertebral column.
Anaesthesia is carried out

by putting the animal in a -

small tight tin with a piece
of cotton wool rinsed in
chloroform or ether, or by
pouring about 5-10 c.c. of
commercial alcohol into the
- tin. An overdose kills the
toad.

So often, during dissect-
ion, a blood vessel is cut or
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injured, and a haemorrhage
follows. To stop this, one
has to press gently on the
injured vessel with the blunt

forceps, till the blood flow
_ ceases.

Flag-Labelling.
Frequently, the student is

asked to dissect the blood

vessels and flag-label them.
Small pieces of paper (2.5 X
o.7cm) are prepared, and
. apin is passed through each
close to the periphery. The

names of the vessels are -

written (in pencil) on these

flags, then each is inserted

mn the dissecting dish close

to the vessel bearing the
name on the flag.

Preliminary Examina-

tion of the Skeleton.

Frequent reference to cer- .

tain parts of the skeleton will
be made in the instructions
for the dissection of many
systems. Since the student is
not familiar with these parts

he would find it difficult to .

follow these instructions. So,
" before dissecting the toad or
any other vertebrate
animal, he should acquaint
- himself with its skeleton and
‘the names of its various
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Phylum

BRY 3

SECTION 1

ANATOMY o );;H

THE MACULATED TOAD .u,_;)j\ sl

Systematic position ,_s:J'J:” C"J“

: Chordata

Sub-phylum : Vertebrata

Class
Order

Family

Genus
Species

: Amphibia

: Anura LW -
: Bufonidae

: Bufo

. Bufo regularis oy by







L. THE EXTERNAL
FEATURES

A. Note in the living toad:
— General body colour
(adaptive colouration).

— Absence of neck(inherit-
ed character from fish-like
ancestors). 5

— Absence of tail.(the toad

belongs to the tail-less
Amphibia — the Anura).

— Longer hind- than fore-
limbs (the toad hops and
leaps).

— Eyes are bulging (so can
“cover” a bigger area of the
surroundings).

—Up and down move-
ments of the floor of the
buccal cavity (a respiratory
movement). '

— Distinguish the sexes by
the colour of the subgular
area; being black in the
male, whitish in the female

(secondary sexual character).

— Make a drawing of the
lateral aspect of the toad.

B. Examine the specimen
provided and note :

— The body surface,
which is roughened by the
prescnce of small protu-
berances or warts, especial-
ly on the back. The skin
also sticks due to the pre-
sence on it of a mucous
secretion which keeps the
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body moist (to preserve the
skin from desiccation). No
scales or any dermal pro-
tection is present.

—The head, which is
triangular but blunt, is
dorso-ventrally compressed
and terminates in a wide
and edentulous mouth.

— The external nares or
nostrils, which are two
small openings lying near
the anterior tip of the head.
—The eyes, which are
guarded each by two eye-
lid s, an immovable upper,
and a semi-transparent
movable lower eyelid, for-

med of a2 lower eyelid pro-

per below,and a nictitating
membrane above. Note
the colour of the iris
(golden yellow)in the centre
of which the eye-pupil is
found. Note also the sclero-
tic or “white of the eye”.
The front of the eyeball is
covered by a transparent
cornea and this by another
transparent delicate mem-
brane, the conjunctiva,
which fastens the eyeball
to the eyelids.

—The tympanic mem-
brane or ear-drum, which
is a more or less circular
area found posterior to each
eye. It is the external
boundary of the middle
ear; an external ear as is

<20
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IV. THE GENERAL
VISCERA

Instructions for dissection:

* After you have examined the
muscles, proceed to open the
abdominal cavity. Pinch the right
rectus abdominis muscle at (a), a
little to the left-hand side of the
linea alba, through which you can
sec the anterior abdeminal
vein (see fig. 8). Cut through the
abdominal wall in the direction of
the arrow (1) till you reach the
xiphoid cartilage and the pect-
oral girdle. Cut through them
till you reach (b), but be careful
not to injure the heart.

* Turn the dissecting dish 180°
so that the toad’s head comes to
lie opposite to you. Cut the right
portion of the abdominal wall in
the direction of the arrow (2) and
remove it away. Then cut the left
portion of that wall in the direct-
ion of -thearrow (3), but note that
the anterior abdominal vein is
attached to the abdominal wall
“below’’ the linea alba by a thin
membrane. Separate the vein
carefully by cutting through this
membrane (see fig. g).

* Ligature the anterior abdo-
minal vein near to the thighs, and
at its entrance into the liver, then
cut it between the two ties.
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_Fig. g - How to cut the
abdominal wall and to
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* Expose the cloaca, first by
feeling the position of the pubic
symphysis, cut its pointed edge,
then insert the scalpel on it, and
press it vertically so as to separate
the two halves of the pelvic girdle
(see fig. 17). Thus you have
exposed the cloaca. Pull out the
hind-limbs, and sever the muscles

of the pelvis so as to free the

cloaca.

Examine the general vi-
scera and note that they
are connected with each
other by thin membranes —
the mesenteries. Make a
preliminary identification
of : the lungs, heart
(probably still pulsating),
liver, gall-bladder, sto-
mach, intestine, spleen,
kidneys, fat — bodies,
testes in the male, or
ovaries and oviducts
in the female, i

urinary
bladder.

~— Make a labelled drawing
of the general viscera,

How “are the organs
arranged and fixed to each
other and to the body wall
in the general body cav1ty

(Look at fig. 23).
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V. THE DIGESTIVE
SYSTEM

The inlet of this system is
the mouth opening, and
its outlet is the cloacal
aperture. Follow . the sys-
tem between the two open-
ings and note :

— The mouth opening
leads to the buccal cavity
which is edentulous, and
indistinct from the phary-
ngeal cavity; both forming
a single buccopharyngeal
cavity which you have
already examined.

— The buccopharyngeal
cavity leads to the oesopha-
gus. This is cylindrical,
" short({becausc of the absence
of the neck region) and
opens into the stomach.

Lift the left lung and the
liver forwards in order to
exposc the oesophagus.

-— The stomach,is a
muscular curved sac which
lics in the left side of the
abdominal cavity. It has
two ecnds : a cardiac, into
which the oesophagus opens,
and a pyloric end, which
leads into the intestine.

- The intestine, is long
and differentiated into the
‘small intestine and large

<33
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See that the
- small intestine consists of
the duod enum, (forms with
the stomach a U-shaped
loop embracing the

intestine.

creas) and the ileum
(thrown up into several
loops bound by mesenteries).
The large intestine is short,
straight and consists of only
the rectum. This is wider
than the ileum and extends
backwards to open into the
cloaca.

Identify the following ac-
cessory glands connected
with the digestive system :

— The liver, is large,
dark red in colour, and
consists of two lobes con-
nected by an isthmus; the
left lobe is cleft and larger
than the right one. The
gall-bladder lies between
the two lobes, posterior to
the isthmus,
hepatic and cystic ducts
as they collect from the

“liver and gall-bladder to
form the common bile

duct. This pierces the pan--

- creas, and accompanies the

q.ncreatxc duct to open -

with it into the ducdenum;

by & very short common -

hepato-pancreatic, duct
near to the pyloric end of
“the stomach.
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— Thc pancreas, lies

between the stomach and
the duodenum. It is much
smaller than the liver, pale
yellowish cream in colour.
Its posterior part is divided
into two lobes, a dorsal
lobe to the left and a
ventral Iobe to the right
side, each of which in turn
is cleft.

Make a preliminary iden-
tification of the blood vessels
connected with the digestive
system. 7

Unravel the ileum by
cutting with your scissors
the mesenteries holding its

loops. Keep in position the

U-shaped loop formed by
the stomach and the duo-
denum, so as not to damage
the pancreas.

— Turn the liver and the
heart forwards, and make a
labelled drawing of your dis-
- section” showing the dzgestwe
System.

Cut off the alimentary .

canal from the oesophagus
to the cloaca. Slit open it
. longitudinally and wash

away its contents with water. -

Measure the intestine and
find out its length in propor-

* tion to that of the body

Examine the mucous mem-
brane lining the different
regions of the canal.
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VI THE URINO-
GENITAL SYSTEM

Instructions for dissection:

* Open the toad in the usual way,
as you did in the previous lessons.
Separate the anterior abdominal
vein, tie it at both ends and cut it
in between.

* Try to separate the alimentary
canal from the
organs by cutting the mesenteries
which connect them with one
another, then tie the rectum near
to its connection with the ileum
and remove the rest of the
alimentary canal up to the
oesophagus. ’

* Cut with the help of the scalpel

through the pubic symphysis, be-
tween the two thighs, in order to

expose the cloaca, as you did in

the previous lesson.

A—THE URINARY .
(RENAL) SYSTEM

Identify the kidneys and

note their position in relat-

ion to the body cav1ty
Also note that a thin mem-
brane separates them ‘off
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from the secondary body
cavity (or coelom). This
membrane is the ventral
wall of an internal lymph
sac — the cisterna magna.

Note that each kidney is
elongated and dark red in
colour. Its median edge is
lobulated, while its lateral
edge is straight or gently
curved to the inside.Identify
a broad irregular yellow
patch on the ventral surface
of each kidney. This is the
adrenal gland. It is a
gland of internal secretion,

or ductless gland.

Identify the Wolffian
duct. Note that it extends
backwards from the lateral
edge of the kidney, then
swells up either largely or
gently according to the sex
of your specimen, and final-
ly opens on the dorsal side
of the cloaca, near to its
fellow of the other side.

Identify the wur
bladder and note that it is
a thin-walled bilobed sac;
each lobe is connected by a
dorsal mesentery to the
dorsal body wall. Cut off
this mesentery to loosen the
lobes of the bladder. This

* enables you to follow its

opening into the cloaca

<38

A P S bl Cay g
Dl ga slaalh s (c*.,ﬂ
ol s gl S Gl
. S
n‘,qa- TRV :\:lg‘ O“ )
B daeie ¢ QU ST

o B Zaitan ¢ L)

s o el sl ) Lo
Ji:.ﬂ Lobazia pé L2y £ dad) 292y

Al s gl e e

i ol ¢ S a el ¢ 5 jaual
Al ol s a ¢ UK Sl

el B J=s
o s Gy
¢ Caldl ) LIS L) G
o il 1 TS i, &

3

PP I ICE W9 R

¢ &gl LWl G & iy
AV A e s a L 5

Oy ¢ Ayl UL Je Oy

Jan O 93 ) oS
kML & Uit bagia S
= Uplell oda i L (gl
oty SUI jamd elde oy
N ] Wiy Gl g

YA



later on. This opening lies
posterior to the openings of
the two Wolffian ducts, but
on the ventral side of the
cloaca (no direct connection
extsts between the bladder and
the Wolffian ducts).

Try to make a -preli-
minary identification of the
blood vessels connected with
the kidneys, both from the
median and lateral sides.

B - THE MALE GENITAL
SYSTEM

. Identify the two testes,
as two clongated bodies,
yellowish white in colour.
Each testis is connected to
the median edge of the op-
posite kidney by a thin
membrane called the mes-
orchium. Try to hold one
of the testes with your
fingers, but do not use the forceps,
Jor these split up the testis. On
pulling it towards you,
then you would see a num-
ber of fine tubes leading
~ from the testis to the kidney.
These are the wvasa
efferentia.

Follow the Wolffian duct-

and note that it is largely
swollen to form the vesi~
cula seminalis. Thus this
duct acts as a urinary and
at the same time as a genital
duct. Try to cut the mesen-
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teries which attach the two
Wolffian ducts together and

connect them with the
rectum. This would faci-
litate the examination of
their openings into the
cloaca.

Note that each of the two
testes is connected anterior-
ly to a fat-body. In be-
tween the two lies a small
pale brown body — the
Bidder’s organ.

How do the spermatozoa
reach the outside ? Try to
find out the answer to this
question.

— Make a drawing of the
urinogenital system of the male
toad from your own dissection.
Identify the different parts.

The proportions here are of

paramount importance.

C - THE FEMALE GENITAL
SYSTEM

Note that this system con-
sists of two ovaries and two
oviducts, and that the
ovary is a large organ which
occupies a considerable space
in the coelom, particularly
durmg the breedmg season.
It isblackish in colour,gra-
nulated and lobulated, and
contains a multitude of ova
at different stages of ma-
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turity.  Note - that it is
connccted to the opposite
kidney by a thin membrane
called the mesovarium.

An oviduct is a long tube,
opcning into the body cavity
by an internal opcning near
to the base of the lung cf its
side. Follow it, to sec that
it continues backwards as a
convoluted tube where it
swells up, opposite to the
posterior third of the kid-
ney, to form the ovisac.
This sac extends blindly
forwards, and backwards to
unite with its fellow of the
opposite side.
united ovisacs open to-
gether by a common open-
ing into the dorsal side of
the cloaca, a little in front
of the opcnings of the two
Wolffian ducts.

Note that the Wolffian
ducts extend backwards
dorsal to the ovisacs, each
of them swells up but gently,
not to the extent found in
the male. Carefully cut
through -the mesenteries
which connect the ovisacs

with the rectum and sepa-

rate the Wolffian ducts
from the ovisacs, so as to
examine more easily these
organs and their openings
into the cloaca.
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Note the presence of the
‘two fat-bodies and the
two Bidder’s organs, cach
* "having the same relations
with the ovary as with the
testis,

~How do the eggs reach
~ the outside from the
ovaries ? Undoubtedly you
have noticed here that the
Wolffian duct is entirely
urinary, and that the ovi-
duct serves to transfer the
ova, but how ?

Re-examine the oviduct,
feel it with your fingers and
note that it is thick-walled
and narrow, while the
ovisac is, on the contrary,
thin-walled and capacious.
The reason for this is that
the oviduct contains nume-
rous glands in its walls
. which secrete a gelatinous
+ substance around the eggs
as they pass down, while
the thin wall of the ovisac
enables it to be distended

when congested with eggs.

— Make a labelled drawing
of the urinogenital organs of the

- Jemale toad from your own

dissection. Draw the parts in
the correct proportions.
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D - THE CLOACA

Try to identify the right
positions of the openings of
the urinary and genital

ducts, the rectum and the’

urinary bladder into the
cloaca, as well as their inter-
relations in both of the
male and the female. Cut
open the cloaca and pass a

bristle from the horse’s tail -

into the Wolffian duct, the
common opening of the
ovisacs and the opening of
the urinary bladder.

You can detach the
cloaca from the skin by
cutting it close to the
cloacal sphincter, then
lift it up towards you to
see the positions of the ducts
from the dorsal side.

— Make .a series of draw-
- ings of the cloaca as seen
- from different aspects.
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X. THE SKELETAL
SYSTEM
(THE SKELETON)

To understand the ske-

leton, you ought to study its
parts, one by one, with the
help of individual bones, as
well as with a whole mount-

. ed skeleton. You can easily

prepare the skeleton of the
toad 'by putting a dead
animal in boiling water for
a few minutes, then take it
out, let it cool down and
then remove away the soft
parts till only the bones are
left. Ouverboiling disintegrates
the skull into its constituent

 parts.

The skeleton consists of :
— The axial skeleton,
comprises those parts which
lie along the median axis
of the body. These are the
skull, vertebral column
- and sternum.

—The  appendicular
skeleton, comprises those
parts which lie on both sides
of that aixs. These are : the
two girdles, the pectoral
and the pelvie, and the
skeleton of the anterior or
fore-limbs connected to
the pectoral girdle, and that
of the posterior or hind-
limbs conntected to the
pelvic girdle.
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Practical Cytology&Histology-Dr/Seham Aly 2022-2023

Microscopes
Types of microscopes
1- Light microscope
I- Iluminating system (source of light):
» Day light.
» Electric light.
I1- Optical system:
» Condenser lens: collect and focus light on the specimen.
» Objective lenses: provide initial magnification (x4, x10, x40, x100).
> An ocular lens (eyepiece): magnifies the primary
Image a second time (x5, x10, x15).
I11- Focus adjustment knobs: focus the image by

moving the stage up and down.

Eyepieces
Trinocular (Ocular)
(camera) Port

Objective
Lens

Specimen Goes here

Stage

-«— Condenser

Fine

Focusing Light

Bulb

Coarse Focusing ~

Total magnification= Magnifying power of the objective lens x magnifying
power of ocular lens
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2- Phase contrast microscope

» Use: for unstained living histological specimen.
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3- Polarizing microscope
» Use:
» Regularly oriented structures (bone).

» Structures with linear symmetry (collagen, muscle, microtubules, cilia&
flagella).
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4- Fluorescence microscope
» Light source: ultraviolet light source.
 Stain: fluorescent stain.

 ldea: the specimen absorbs the UV light and emits light of a longer
wavelength.

« Use: immunohistochemistry.
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5- Electron microscope
* Illuminating system: electron beam.
» Types:
1- Transmission EM:
> It gives details about the cellular and intercellular structures.
» An electron gun at the top of a TEM emits electrons.
» An electromagnetic lens focuses the electrons into a very fine
beam.
» This beam then passes through a very thin specimen.
» Another electromagnetic lenses form and magnify the image.
» The final image is viewed on a fluorescent screen.
2- Scanning EM:

» Gets 3-D image of the surface of the specimen.
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electron gun

anode
condenser lens
specimen

objective

aperture lens \

intermediate lens

\

projector lens

fluorescent
screen

SEM

5 um LungTrachea 5kX2 2/22/ 0 REMF 5000X
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c ““

1- Source of light Day or electriclight. Beam of electrons.

2- Lenses Glass lenses. Magnetic fields.

3- Magnification Up to 1500. Up to 1000.000.

4- Embedding Paraffin, Plastic.

5- Sectioning knife Rotatorymicrotome: steelknife. Ultra microtome: glass or diamond knife.
6- Staining Anystain. Lead citrate&osmium tetroxide.

7- Thickness of section 59 microns. 50-90 nm.

8- Microphotographs  Coloredaccording to stain. Black& white.

15
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Cytology

Different Types of Cells

Definition of a cell Smallest functional unit within a living organism that can function
independently
Components Plasma membrane, cytoplasm, nucleus, membranous organelles, non-

membranous organelles

Membranous organelles  Nucleus, Endoplasmic reticulum, Golgi apparatus, mitochondria,
peroxisomes, lysosomes, transport vesicles

Non-membranous Ribosomes, microtubules, cytoskeleton (actin filaments, intermediate
organelles filaments, centrioles)

Two Fundamentally Different Types of Cells

A prokaryotic cell

A eukaryotic cell
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Animal and Plant Cells Have More Similarities Than Differences

nucleus

smooth and rough
endoplasmic
reticulum
ribosomes
cytoskeleton
cytosol

mitochondria :

plasma
membrane

Animal cell
Plant cell

Draw animal cell

' Animal Cell Structure

Cell (Plasma) Membrane

Chromatin

Mitochondria
Nucleolus

Peroxisome
Nucleus

Rough Endoplasmic
Reticulum

Ribosomes

Vacuole

Smooth Endoplasmic
Reticulum

Centrosome

Golgi Apparatus

Microtubules

Golgi Vesicle

Cytoplasm

Lysosome

Figure: Animal Cell Structure, Image Copyright @ Sagar Aryal, www.microbenotes.com
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Cell organelles

1- Cell membrane

Structure

Function

Molecular structure of the Cell
membrane
3 components:
1-Lipid molecules:
a- phospholipids
b- cholesterol
2- Protein molecules: 50% of the
membrane mass.
3- Carbohydrate molecules

Its function is to protect the integrity of the
interior of the cell by allowing certain
substances into the cell while keeping other
substances out. It also serves as a base of
attachment for the cytoskeleton in  some
organisms and the cell wall in others. Thus,
the cell membrane also serves to help
support the cell and help maintain its shape.

LM

EM

It can not be seen by light microscope
because it is too thin to be seen but

) the condensation of the stain on the
c
< outer surface of the cell membrane
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GE) ' rid T ™ "' "‘ [} "‘ ! .',',‘ 'd
- v ... ‘.‘ | 4 J ™ ..:v. "
E . " LIS y -‘r' v w 4 \/ | |
—_ A VN € ARG sy A "\ v
[<F) S!St ) % "
N 1 & s d
QO R " ' v \.. W3 ) B
) |" \ ) ‘4",' 4 { “‘ ' k
) I.' A ) .D ' 1 1 h‘. ‘
o ANl Ny . ‘A’q o
B 9 s . 6 ‘\;\ '-5’ t
o - 5 \ } ! . él/'\_ | r.'
2 N7 RO RN
| A, » A f &' k (3
:;,_‘ ‘f A\ ’ ’ T
<0 . .. 4 \
'y k } % )
| ¢ \ .
s ! "y' .
; ) "’.. : .Q o
ﬁ. ¥ \\”‘V“ p ¢ ).
el L 12

1- At low magnification: thin dense line 8 -
10 nm in thickness.

2- With higher magnification: a trilaminar
structure, with an outer (= extracellular
leaflet) and an inner (= cytoplasmic leaflet)
electron dense lines and a middle electron
lucent zone in between.
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https://www.thoughtco.com/cytoskeleton-anatomy-373358
https://www.thoughtco.com/cell-wall-373613

Practical Cytology&Histology-Dr/Seham Aly

2022-2023

Draw

phospholipid

peripheral
protein

|

channel
protein

l

carrier
protein

}
i
e

) cholesterol

Liallil
-

integral proteins

phosphate head —> {
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2- Mitochondria

Mitochondria

Structure

Function

The mitochondrion is composed
of compartments that carry out
specialized functions. These
compartments or regions include
the outer membrane :

1. The outer mitochondrial
membrane.

2. The intermembrane space
(the space between the
outer and inner
membranes).

3. The inner mitochondrial
membrane .

4. The cristae space (formed by
infoldings of the inner
membrane) .

5. The matrix (space within the
inner membrane), which is a
fluid.

They house the chains of enzymes that
catalyze reactions that provide the cells with
most of its ATP (adenosine triphosphate).

On demands, the ATP yields its high-energy
phosphate bond to another molecule and
become transformed into ADP.

Within the mitochondrial matrix, ADP is
transformed again into ATP. These processes
take place within the mitochondrial matrix
and inner mitochondrial membranes.

The matrix contains enzymes of Krebs cycle
and fatty acid oxidation. The inner membrane
contains the cytochromes and the enzymes
involved in ATP production.

Due to their role in energy production, the
mitochondria are likened to powerhouses of
the cells.

Participate in regulation of calcium level
within the cytosol.

LM

EM

they appear as granules, rod-like
or thread-like. Their size rage
from 5-10 mm length and 0.5-1
mm in diameter. The number is
highly variable according to the
energy requirements of the cells.
Liver cells (active cells) contain
as many as 1000 mitochondria.
Small lymphocytes (inactive
cells) contain very few.

They are motile organelles and
localize at intracellular sites of
high-energy requirements such as
basal regions of ion-transporting
cells

they appear as ovoid or elongated structures
bounded by two membranes. The outer
membrane is smooth. The inner membrane is
thrown into folds called cristae projecting into
the inner cavity that is filled with an amorphous
substance called matrix. The number of the
cristae seen in mitochondria is directly related
to the er]er%y\requiyrg‘ment of cell .

1 »
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Draw
Outer membrane
Innéer
mémbrané
Intermembrane
Matrix
DNA
Granules
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3- Endoplasmic reticulum

Endoplasmic reticulum

Structure Function
The rough endoplasmic reticulum | rER
(rER) is a membranous organelle
concerned principally with synthesis v Synthesis of proteins for extracellular

and secretion of proteins. It is called
rough due to the presence of large
number of ribosomes attached to its
limiting membrane.

The smooth endoplasmic reticulum
(sER)

is a membranous organelle consists
primarily of a network of branching and
anastomosing tubules and vesicles.

It differs from the rER in that its
limiting membrane is smooth and
devoid of ribosomes.

use (secretory proteins, lysosomal proteins
and membrane proteins).

v Glycosylation of proteins to form
glycoproteins.

SER

v" Steroid hormone synthesis in the testicular
interstitial cells, the cells of the corpus
luteum and adrenal cortex cells.

v Drug detoxification in liver cells.

v' Lipid synthesis in the intestinal absorptive
cells.

v" Release and storage of Ca++ions in
striated muscle cells.

v Production of HCL in gastric parietal
cells.

LM

EM

rer

it appears as basophilic cytoplasmic
areas that are referred to as the
ergastoplasm or chromidial substances.

SER

it does not appear. The cytoplasm of the
cells contained abundant sER usually
appears acidophilic.

rER; Much of the surface of the rER is
studded with ribosomes giving the
reticulum a rough or granular appearance.

SER; it appears as irregular network of
membranous tubules and vesicles devoid of
ribosomes in contrast to the flattened
ribosome-studded cisternae of rER. The SER
tubules may be continuous with those of rER
and Golgi apparatus.

Smooth
endoplasmic reticulum

Rough
endoplasmic reticulum
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Draw

[Endoplasmic Reticulum (ER)J

Cisternae

/7 Ribosomes

Cisternal Space

Rough Endoplasmic Reticulum

w& Smooth Endoplasmic Reticulum

Figure: Endoplasmic Reticulum (ER), Image Copyright @ Sagar Aryal, www.microbenotes.com
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4- Ribosomes

Structure

Function

v They are rounded ribonucleoprotein
particles, 20-30 nm in diameter that
provide the intracellular sites where
amino acids are linked together to
form polypeptide chains (proteins).
Each ribosome composed of a large
and a small subunit that are made of
rRNA and different types of
proteins.

v' Free ribosomes are responsible for
synthesis of proteins for internal use
(cytoplasmic proteins and enzymes).

v’ Attached ribosomes are responsible for
synthesis of proteins for external use
(secretory or lysosomal enzymes).

LM

EM

they are too small to be seen. However,
cell containing abundant ribosomes
usually has basophilic cytoplasm. Such

¢ | cytoplasmic basophilia is largely due to
g the strong affinity of rRNA for
&8 | hematoxylin.
= .
o Diagram

Ribosome

Amino acid

Ribosome
large subunit

MRNA | ]

Ribosome
small subunit

ribosomes are seen free in the cytoplasm

either as separate entities or attached to
messenger RNA molecules in  small
aggregation  called polyribosomes or
polysomes. Polyribosomes may also be
attached to the surface of rER.
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5- Golgi apparatus

Golgi apparatus

packaging and release of the
secretory products.

e  The Golgi saccules are arranged in
Golgi stacks that contain from 3-
10 saccules. Most cell types
possess several stacks of Golgi
saccules forming an elaborate
ramifying network termed the
Golgi complex.

e Each stack of saccules has 1) a
forming face or Cis face that is
convex in shape. 2) a maturing
face or trance face that is concave.
The Cis face is usually associated
with a number of small transfer
vesicles. The trance  face
characterized by being associated
with  much larger secretory
granules.

Structure Function
e a membranous organelle | e Packaging and  concentration  of
concerned principally  with secretions.
synthesis, concentration, | e Modification of the secretory products

such as glycosylation and sulfation of
proteins to for glycoproteins and sulfated

glycoproteins (mucus).
e Production of primary lysosomes.

LM

EM

it can be selectively stained with silver
salts or osmium where it appears as a
black network located near the nucleus.
In H&E sections, it may be visible as a
lighter-stained region called negative
Golgi image. It is seen to great
advantage in secretory cells such as
osteoblasts.

the main structure unit of the Golgi
apparatus is a flattened membranous vesicle
called Golgi saccule.
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Draw

[Golgi apparatus (Golgi bodies/Golgi complex)j

Incoming Transport Cis Face
Vesicle
Ov f ’ ) Cisternae

Lumen

O Secretory Vesicle

Trans Face

2D 3D

Figure: Golgi apparatus (Golgi bodies/Golgi complex), Image Copyright @ Sagar Aryal, www.microbenotes.com
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6- Lysosomes

Lysosomes

Structure

They are membrane-bounded vesicles
(0.2-0.4um) containing a number (more
than 40) of hydrolytic enzymes that are
active at acid pH (acid hydrolases)
maintained within their interior. This
group of enzymes is capable of
destroying all the major
macromolecules (e.g., proteins and
lipids) of the cells.

Function
v' Degradation of any  exogenous
macromolecules  (phagocytosis  and

pinocytosis).

v' Disposition of any organelles or cell
constituents that are no longer useful to
the cell (autophagy).

LM

EM

provides no direct evidence for the
existence of lysosomes. The lysosomes
are resolved at the LM level when their

enzyme contents (e.g., acid
phosphatase) are  stained by
histochemical methods.
Diagram
Lysosomes
Membrane
Enzymes / Proteins
) Kl

The lysosomes appear as spherical

membrane-bounded vacuoles with there
contents showing varying degree of electron
density.
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7- Nucleus
Structure Function
It is the largest membranous organelle | v* The nucleus is the archive of the cell that
of the cell. carries the genetic information necessary
The interphase (not engaged in cell to regulate the different cell functions. It

division) nucleus consists of nuclear consists primarily of DNA (20% of its
envelope, chromatin, nucleolus, and mass), DNA-binding proteins, and some
nuclear sap (karyolymph). RNA.

1. Nuclear envelope v' The DNA-binding proteins are of two
major type histones and non-histones. The
] histones are involved in the folding of
two types of chromatins are| pDNA strands and regulation of DNA

2. Chromatin

distinguished: heterochromatin and eu- | activity. The non-histones are involved in
chromatin. the regulation of gene activity.
3. Nucleolus v The nuclear RNA represents newly

a conspicuous, spherical, basophilic synthesized transfer and ribosomal RNA
structure that is primary concerned with |  that has not yet passed into the cytoplasm.
synthesis of ribosomal RNA.

4. Nuclear sap (karyolymph)

Nucleus

The nuclear sap is a colloidal solution
in which chromatins are suspended. It
helps in the movement of RNA (rRNA,
tRNA, and mRNA) toward the nuclear

pores.

LM EM

appears as lightly-stained basophilic | appears as dlspersed fllaments or granules
areas. f.“‘“' N .as" :

oy A

nucleus
et wes::‘S
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Draw

( Nucleus )

JEROIN

Nuclear pore

Chromatin

Nucleolus

Nucleoplasm

il

Nuclear Envelope

o

Figure: Nucleus, Image Copyright @ Sagar Aryal, www.microbenotes.com
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8- DNA and chromosomes

Inside the nucleus of a cell, there are thread-like structures called chromosomes. Each
chromosome is made out of a long, coiled up strand of DNA (genetic material), which
means that each chromosome contains many genes.

Normally, there are 46 chromosomes inside the nucleus of each human body cell.

Chromosomes are usually found in pairs.

Chromosome structure

Nucleus

Somatic
Cell

Chromosome structure

[
[+
-
o~ J
o \-/}

oy )
" DNA structure W/ K

DNA|

Gene structure

A diploid cell contains two complete sets of chromosomes in its nucleus, one from each parent.
In humans, all body cells are diploid cells. Human diploid cells have 23 pairs of chromosomes
(46 in total). The diploid number is often represented as 2n, with n being the number of
chromosomes. In humans, 2n = 46.

The word haploid means half. It describes a cell that contains a single set of chromosomes.
The symbol n is often used to show the haploid number. In humans, n = 23. Human sex cells
(egg and sperm cells) contain a single set of chromosomes, so they are haploid cells.

o Sex cells are also called gametes
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Histology

Tissue Preparation for Light Microscopy

Stabilize cellular structures by chemical fixation.

Dehydrate and infiltrate tissues with paraffin or plastic.

Embed fixed tissues in paraffin or plastic blocks.

Cut into thin slices of 3-10 micrometer thick; collect sections on slides.
Re-hydrate and stain with Hematoxylin (a basic dye): Stains basophilic
structures (e.g. nucleic acids) blue/purple.

Counterstain with Eosin (an acidic dye):  Stains acidophilic or
“eosinophilic” structures (e.g. proteins, membranes) red/pink.

“H & E” staining is routine, but other dyes and staining techniques may be

used to visualize other structures.

Types of tissues

(A group of cells that all perform the same specific function)

=

N

Epithelial Tissue — covers body surfaces and organs, lines body cavities
Connective Tissue — binds and supports body parts
Muscular Tissue — contracts producing movement

Nervous Tissue — responds to stimuli and transmits nerve impulses
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1. Epithelial Tissue

Simple epithelium
It consists of single layer of epithelial cells resting on basement membrane.

I. Simple squamous epithelium

Simple squamous
epithelivurm

1. Simple cuboidal epithelium

© ol clo o

Cruboidal epithaelium

iii. Simple columnar epithelium

Colummnar epithaeliurm

Iv. Pseudostratified columnar epithelium
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Draw
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Stratified epithelium

« It consists of two or more than two layers of cells.
1. Stratified squamous epithelium
2. Stratified cuboidal epithelium

3. Stratified columnar epithelium

EPITHELIUM
4 N 7 L B
S 2 N b N 7
Stratified squamous epithelium Stratified cuboidal epithelium Stratified columnar epithelium
shutterstock.com + 2023044998

4. Transitional epithelium

Stratified Epithelium Transitional Epithelium
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Draw

Epithelial Tissues
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Glandular epithelium
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The Glands

pal oF Y o s
Endocrine or ductless glands
(350 el gl ol ik £ )
- (Pass their secretion directly into the blood or lymph)

ASH Je
e.g. Adrenal gland
Multicellular L e
Compound S »
TR TR ila i ol
Reticular  Tubulo-alveolar  Alveolar Tubular

el o wd Ll s Ll Sl
Liver of mammals Pancreas and Parotid salivary Lacrymal gland
mammary glands gland
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2. Connective Tissue

Types of Connective tissue

A-Loose (ordinary or areolar) connective tissue
1. Dense irregular connective tissue
2. Dense regular connective tissue

3. Dense regular elastic (Elastic ligaments)

4. Reticular connective tissue

5. Adipose tissue

Loose connective tissue Dense irregular oonnectlve tlssue Dense regular connective tissue

Collagen fiber
Elastic fiber

Collagen fibers << el Collagen fibers <=

Fibroblast nucleus

Fibroblast Fibroblast

Elastic connective tissue Adipose tissue

Mnbrane\ L

Cytoplasm \ )
Nucleus\i f Reticular fibers -—-d

Fat droplet = Blood cells <’ 4

FIGURE  Types of typical connective tissues.
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FIG. 39 - CONNECTIVE TISSUES PROPER
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B- Skeletal Connective tissue (Cartilage& Bone)
1- Cartilage

v Hyaline cartilage

v’ Elastic cartilage

v Fibrocarlilage

Hyaline cartilage Fibrocartilage
o® ~
&f,’
@® ® ([
0D 2 e
@) (o) / ’a‘

&Y - # 4 o2
» @ y . =
Y \ M
@® L \\

\
Clearer looking Densely layered  More flattened and
ground substance collagen fibers  organized cell rows

Visible elastic fibers in matrix

2- Bone
v" Compact bone

v" Cancellous or spongy bone

Osteoblast
M Blood vessel, Y Ya
e lymphatic vessel \ Matrix ( @9 )

and nerve T
<——Osteocyte synthesize bone

&Osteoclast

Osteoblast

Osteocyte

are formed
from osteoblasts
i
Collagen

Osteoclast

<® ?"@J}

R

Osteon

breaks down
bone tissue

Bone
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C-Vascular connective tissue (Blood& Lymph)
Blood

red blood cells

white blood cell

© 2014 Encyclopeedia Britannica, Inc. platelets

The blood cells are grouped into three main categories: red blood cells

(erythrocytes), white blood cells (leukocytes) and blood platelets (thrombocytes).

Blood Cells

e o
(,-) e‘\"%:;o O‘Q) o
= . o
do: S
(V/D :Q::‘Eog“ Q)oo %O
AT oo
Monocyte Lymphocyte Neutrophil Eosinophil Basophil

® =

Macrophage Erythrocyte Platelets
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Film of blood of man Film of blood of the toad
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3- Muscular tissue

It is one of the four basic types of tissues primarily responsible for locomotion

and movement of the various body parts.

v' Skeletal muscle (Striated and voluntary myofibers)
v’ Cardiac muscle (Striated and involuntary)

v Smooth muscle (Visceral muscle)

3 types of muscle tissue and cell

ITTT TR RN TN
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IIEMM MM NN AR AT
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R R TR R

AT e BT

L L e e T A e A AT

Skeletal muscle

Smooth musele
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Draw

dabe 5 s
Unstriated muscles

(In wall of urinary bladder)

ot
;TL# Jw Intarcalated disc
muscle fibrex

e

bt e o bl i)
L. S. of striated muscle ™™™ L. S. of cardiac muscle
ol 81 1 G
FIG. 42 - MUSCULAR TISSUES
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4- Nervous tissue

It is one of the four primary basic tissues.
It consists of two types of cells:

v" Neurons (nerve cells)

v" Neuroglia (supporting cells).

Nervous tissue

Neurons and neuroglia

dendrite

/,ﬁ\\
astrocyte axon S 7
Z

neuron

dendrite

axon terminal
node of

Ranvier

Schwann cell

myelin sheath
nucleus
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The Organs

Write the types of tissues in the following organs?

Blood vessels

Rilie 3 g3 iey| o A ellad

Ol 2 e om pe gl oo w5 Aoy S oo g Pl e e
Sector of the wall of an Artery Sector of the wall ?f a Vein
Lyedl e W - e I

FIG. 44 - BLOOD VESSELS
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Skin
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FIG. 45 - V.S. OF THE SKIN OF THE TOAD
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Digestive tract

PRI | oS P c‘u-otﬁ‘-
FIG. 52 - T7.5. OF THE OESOPHAGUS OF THE TOAD
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FIG. 53 - 7.5. OF THE OESOPHAGUS OF THE RABBIT
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Liver

of the Toad's Liver
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Testis and Ovary
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FIG. 67 - T.5. OF THE TESTIS OF THE RAT o ma_a o@m
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FIG. 71 - T.5. OF THE OVARY OF THE CAT

48



ey,
#
us®

%

43 81 cUal ("AaY) ¢ 32" Z00 101- Zoology | ¢lsall ale) 5 sha

Baalna cilelus A ol sl 2 slad) A o glad) A0Sy A 4Y)

Js¥) a sl - 2023/2022 (ol ) plall

(el g il

Olgad) ale andy (el -d jlaa Ao alge /2




Practical Embryology-Dr/Seham Aly 2022-2023

Embryology

== Embryology is a branch of science that is related to the fertilization, formation,
growth, and development of embryo. In mammals, it deals with the prenatal
stage of development beginning from formation of gametes, fertilization,
formation of zygote, development of embryo and fetus to the birth of a new

individual.

%=  ABrief History of Embryology

== The theory of preformationism

== The theory of epigenesis
== The theory of recaptiulation

== The Cell Theory
L Reproduction

Reproduction may be defined as the biological process by which organisms

= Basic Concepts of embryonic development include:

Gametogenesis
Fertilization
Cleavage
Blastulation

Gastrulation

SAE A S

Organization (Organogenesis)


https://en.wikipedia.org/wiki/Preformationism
https://en.wikipedia.org/wiki/Preformationism
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- Gametogenesis

Gametogenesis for the formation of sperms is termed spermatogenesis, while
that of ova is called oogenesis.

+ Both spermatogenesis and oogenesis comprise similar phases of

sequential changes as: multiplication phase, growth and

maturation phases.
L Spermatogenesis:

== The testes structure
The testicles (testes) are part of a man’s reproductive system. A man has 2

testicles.
v’ Spermatogenesis: includes the following phases:

Multiplication Phase

Maturation Phase

Growth Phase

.
Spermatogenesis orde (B
gorm ool v
Spermatocytogenesis ] testis D
4 Sertoli cell = | ‘f"
epididymis
. ."—‘ spermatogonium (\’:;

[ Spermatidogenesis ]
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seminiferous .\
mitotic division
¢ 0\ N
Y/
g primary )

&
spermatocyte\ i
A ® ,\ \{f;
) meiotic division | /\

a
4‘
a sperm / secondary
r ‘ spermatocyte = ( ;/
1 “ \ spermatid - = =
{ cytoplasm | meiotic A AN
acrosome division Il A
spermaﬁds/ ¢’ * ‘*
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Shogaes O | mature sperm
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Formation of Sperms from Spermatids (Spermiogenesis):

Mitochondria

'\—Cytoplasm:,c droplet

| icr
q ' ’- L Flagellum
Nucleus Centrioles
Spermatid
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Spermatozoon (Sperm):
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== Different shape and size of sperm

@ - Crustacean Cladoceran

Bull l..'f’

-B % _
Rabhit //_j/
o

Horse Fish Ascaris Flatworm

Fig.: Sperm of different animal species.

= Oogenesis

Ovum structure:

The ovum is one of the largest cells that measures approximately 120 pum in
diameter. The ovum has a large, centrally located nucleus which is covered by
cytoplasm. This oocyte nucleus and nucleolus are termed germinal
vesicle and germinal disc respectively. Likewise, the cytoplasm (yolk) of an
ovum is termed ooplasm. It has less amount of yolk (in humans) and hence it is
alecithal. This ooplasm is enclosed by a peripheral layer called the cortex which
has many microvilli. These microvilli are tubular projections of the
plasmalemma that aids in the transportation of substances in and out of the

cytoplasm.
The human ovum is typically covered by 3 layers:
1. Inner thin vitelline membrane

2. Middle zona pellucida

3. Outer corona radiata
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Fig.: Qogenesis in rat ovary.
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. (follicular cells)
First polar

< body Zona pellucida

(jelly coat)
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L Types of Eqgg:

According to the proportion of the yolk to the cytoplasm of the ovum there

are three types of egg:

[T Microlecithal egg
v' The eggs of Amphioxus and mammals are of this type.
v" The mammalian eggs contain so little yolk that they are sometimes
called alecithal (without yolk) eggs.
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Mammal

[11] Mesolecithal eggs

The eggs of sharks, fishes and many amphibians are of this type.

Xenopus

[I11] Macrolecithal or polylecithal eggs
The eggs of teleost fishes, reptiles, birds and monotremates (egg laying

mammals) are of this type.

Germinal disc  Vitelline membrane
Eggshell \ i
o ¢ !

N = —

Yolk
Y S Y,

\ {
A\ / X\
\ /

N i/ Chalazy
o 74 y
/’/ "‘;
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According to distribution of yolk granules or platelets in the cytoplasm of

the ova or egg, the eggs are classified as follows:

1. Homolecithal/lsolecithal

Examples are of Amphioxus, many invertebrates and mammals including
man.

Urchin

2. Centrolecithal

As in insects and many other arthropodes.

Centrolecithal

3. Teleolecithal

Examples are of fishes, amphibians, and reptiles, birds and monotremes
eggs.

oo
N
SR

Zebrafish

7
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= Oo0genesis: consists of three phases: multiplication, growth and

maturation.

Oogenesis / Ovulation / Ovarian cycle

primary ovum , _——> primary follicle —— developing follicles
Follicular phase ] secondar\
blood
A vessels i dial mature
Ovulation phase ] il = (Graafian)
follicle

Luteal Phase ]

ruptured
follicle

o =
liberated
early corpus ovum
luteum

© 2012 Encyclopzedia Britannica, Inc.

== The ovarian cycle
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Draw
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* * * * Differentiation * |2n§ ’ Polar bodies
polar body

\\ \\ \\ \ Sperm Ovum
\

Spermatogenesis Oogenesis
Process

Location Occurs entirely in testes Occurs mostly in ovaries

Meiotic divisions Equal division of cells Unequal division of cytoplasm

Germ line epithelium | Is involved in gamete production . Is not involved in gamete production
Gametes | |
Number produced Four One (plus 2 — 3 polar bodies)

Size of gametes Sperm smaller than spermatocytes ‘ Ova larger than oocytes

Timing ‘
Duration Uninterrupted process In arrested stages

Onset Begins at puberty | Begins in foetus (pre-natal)

Release Continuous ‘ Monthly from puberty (menstrual cycle)
End Lifelong (but reduces with age) ‘ Terminates with menopause
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= Fertilization

Fertilization, the process by which male and female gametes nuclei fuses
together to produce diploid zygote.
Types of Fertilization:
1. External:
Eggs are librated in water.

 Occurs outside the female genital system.

» Female laid a large number of eggs, them the male pour its sperms in the same
region in water

* e.g. in fish and amphibian.

2. Internal:

« Land-dwellers

« Specialized structures for housing gametes.

« Embryo more protected during development.

 Occurs in animals that have a well-developed reproductive system, animals
may be:

a) Oviparous: zygote develops in a shell e.g. birds.

b)Viviparous: zygote develops inside uterus e.g. mammals.

The intrauterine life is about 21 days in the rat, 70 days in the in the Guinea pig
while it's about 280 days in human.

) Ovoviviparous:- e.g. dog fish

It has 4 major steps:

Contact and recognition between sperm and egg. (same species)
Regulation of sperm entry into the egg. (only one and inhibiting the others)
Fusion of the genetic material of sperm and egg.

Activation of egg metabolism to start development.

o

11



Practical Embryology-Dr/Seham Aly 2022-2023

=  (Cleavage and Blastula Formation

== Planes of Cleavage:

A: Holoblastic or total cleavage:

When the cleavage furrows divide the entire egg.
It may be:
Equal:

When the cleavage furrow cuts the egg into two equal cells. It may be radially

symmetrical, bilaterally symmetrical, spirally symmetrical or irregular.

Animal pole

\ Morula
' A 4 D A “ :‘\
)

Vegetal pole

Unequal:

When the resultant blastomeres become unequal in size.

Morula
o /

 Daslomeres

96

THIRD CLEAVAGE CLEAVAGE (LEAVAGE
FERTILGED EGG FIRST CLEAVAGE SECOND CLEAVAGE
ORVGOTE BELS §06LLS §CELLS f6CELLS ROEUS

12
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B. Meroblastic cleavage:

When segmentation takes place only in a small portion of the egg resulting in
the formation of blastoderm, it is called meroblastic cleavage. Usually the
blastoderm is present in the animal pole and the vegetal pole becomes laden
with yolk which remains in an uncleaved state, i.e., the plane of division does
not reach the periphery of blastoderm or blastodisc.

Two major types of meroblastic cleavage are discoidal and superficial:

1- Discoidal

In discoidal cleavage, the cleavage furrows do not penetrate the yolk. The
embryo forms a disc of cells, called a blastodisc, on top of the yolk. Discoidal
cleavage is commonly found in monotremes, birds, reptiles, and fish that have

telolecithal egg cells (egg cells with the yolk concentrated at one end).

2-Superficial

In superficial cleavage, mitosis occurs but not cytokonesis, resulting in a
polynuclear cell. With the yolk positioned in the center of the egg cell, the
nuclei migrate to the periphery of the egg, and the plasma membrane grows
inward, partitioning the cytoplasm into individual cells. Superficial cleavage

occurs in arthropods that have centrolecithal eggs.

-
p—

= o

Supeaerficial. Example: most insects, Drosoophiila

d
e

Li
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= Gastrulation

INVAGINATING
BLASTULA GASTRUILA GASTRULA
ECTODERM ECTODERM ARCHENTERON
/.‘ \\\ ~N T ,..v./
: ENDODERM e;;;ooeam
BLASTODERM BLASTOCOEL REMNANT OF BLASTOPORE
BLASTOCOEL
shutterstock.com + 1685315311
®¥ Organogenesis
Germ layers
Embryonic
Germ Layer Vertebrate Adult Structures
Ectoderm Epidermis of skin; epithelial lining of oral

(outer layer) | cavity and rectum; nervous system

Mesoderm Skeleton; muscular system; dermis of skin;
(middle layer)| cardiovascular system; excretory system;
reproductive system—including most
epithelial linings; outer layers of respiratory

R and digestive systems

Endoderm | Epithelial lining of digestive tract and

(inner layer) |respiratory tract; associated glands of these
systems; epithelial lining of urinary bladder
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Early embryonic development of Amphioxus

'_m.——

uum-l,‘lll".l ,‘"{”,W 7, 1~n-l'lww.aum.l "“"“" l“'l i m 1 l'l'm'm >
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notochord dorsal fin rays dorsal fin myotomes caudal fin

anus

nucleus middle

piece
yolky : tail or
Cy{ggle;sm % \ flagellum

clear
peripheral vegetal
cytoplasm pole

v/ Sexes are separate

oral cirri oral hood gonads ventral fin rays
v'rtegine anir{\al i acrosome
membrane pole \
\(«\WA head
germinal
vesicle or neck of

v The gonads which are in the form of hollow sacs enclosed in coelomic

pouches- twenty six in number on each side

- genital ducts are lacking

v" On maturity of gonads the sperms and ova are liberated into the atrium

and from where they are discharged outside through the atriopore in

breeding season

v The spermatozoa contain spherical head, very short mid-piece and tail

v" The ovum of is 0.10 mm to 0.12 mm in diameter

v Type of Egg: According to amount of yolk oligolecithal or microlecithal

According to distribution of yolk isolecithal

15
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v" Fertilization : External
v Type of cleavage: holoblastic cleavage

Draw
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1. Early embryonic development of Frog

animal
ole
4 female Ves'i'gga' d:jl;jseal
Sperm pronucleus
entry\
cortical grey
inner rotation crescent

cytoplasm

o\

outer
cytoplasm

vegetal
pole

Xenopus fertilisation

2 cells 4 cells 8 cells

Xenopus cleavage: the first 3 cell divisions.

v Fertilization: External.

v Type of Egg: According to amount of yolk mesolecithal. According to
distribution of yolk telolecithal.
Spawning:
The mesolecithal eggs of frog enclosed in a protective gelatinous albumen are
laid in water. The cluster or masses of eggs which remain stick together is called
spawn. A spawn of Rana tigrina may have 3000 to 4000 ova. The spawn is laid

during pseudocopulation or amplexus.
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v’ Type of cleavage: Unequal holoblastic cleavage.
v/ Adult toads live on land most of the time and rely on water for hydration,

breeding, and temperature regulation, Mating.
v’ Cleavage and blastulation the period of cleavage and blastula formation

completed within 24 hours.
v The cleavage furrow elongates at a rate of about 1mm/minute in the animal

hemisphere but slows to 0.03mm/minute in the vegtal pole.
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Early embryonic development of Birds

Egg and fertilization
Testes

The male bird or rooster, possess a pair of testes, each testis is an oval body,
cream white in colour and. From its inner border, a vas deferens emerges to run
backwards, lateral to the ureter to open into the cloaca. Just before its opening, it

dilates forming a small vesicular seminalis.
Ovaries

In the adult of most flying birds only one ovary of the left side, the right one

degenerates.
The structure of ovum:

The oocyte grows due to the accumulation of yolk in it, the cytoplasm localized

at the animal pole in which the nucleus embedded.

The mature oocyte migrates towards the periphery and finally buldged out from
the ovary, connected with the ovary only by means of stalk. The fully formed
egg contains a large amount of yolk. The cytoplasm is very little and is in the

form of a small disc (the blastodisc or germinal disc).

After fertilization the ovum is surround by various envelopes added to the

delicate vitelline membrane.

The cleavage starts immediately in the germinal disc. The fully formed and laid
egg is surrounded on the outer side by a calcareous shell. The shell consisting

chiefly of calcium carbonate.

21
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Fertilisation of the egg occurs in the oviduct, before the albumen and shell are
added to it. The egg is laid about 24 hours after fertilisation, by which time the

development has reached the blastula stage.
Cleavage and blastula

Consistent with having a large yolk, cleavage is meroblastic and is restricted to
the germinal disc, and cell divisions do not extend into the yolk at all. The first
division passes near the centre of the germinal disc and the next few divisions
are at right angles to the preceding one, but then divisions becomes more

irregular and asymmetric.
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Embryonic development of mammals (humans)

Embryo
4 cell stage Embryo
Embryo 8 cell stage
2 cell stage Morula
P 853 — 080 16 cell
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