Do

@O REDMINOTES -
QO Al QUAD CAMERA




| NOTE 8
UAD CAMERA




at the right U me. According 10 the place and nutt.xre of fluid mediy
following two kinds of fertilization have been reported .
) Extemal fertilization
) Mllﬂﬂm |
nal fertilization. This type of fertilization Occurs in liquig
gium . the bodies of parent animals. Among fresh water animalg
hes, '1- ' bmns and fresh water invertebrates the timing of ‘spawning
M mmue and shedding of sperms by male parent are very
poceic: As their spermatozoa remain active usually for a few minutes, the
Sperm . are delivered directly to the eggs of an mdwidua! m
‘ , after egg laying. But marine forms shed eggs and
mume:mewalbawwnm’e%“
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”u-mmmmwm“"‘““wmed' .
eution of sperm into the egg envelope, i.c. ol lopmental ""lt
T wivaing the e for furber developmental
ermatoros Of many animals themselves get activated like the
tozoa of Saccoglossus. In them sperm activation includes rupturing
e and formation of acrosomal filament or acrosomal tubule
wever the number and size of acrosomal tubules may vary from species
gpecies, as some annclids (e.g., Hydroides hexagonus) have severs
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Fig. 4-5. Spreading of cortical change (black) in a sea urchin egg after fertilization. The figure
algﬂt ’!.cﬁ represents the moment when the spermatozoon contacts the €gg surface,

remains exterior to the vitelline membrane: in Neries only sperm head and
proximal centriole enter the egg cytoplasm. In most animals, however, (e
sperm nucleus and mid piece make their entry into the egg as a rule.

2. Cortical reactions and formation of fertilization membrane. Even
before the fertilization cone is formed and the spermatozoon penetrates
into the interior of egg, a chain of physico-chemical reactions is set in the
€gg cortex. All these reactions are Collectively called cortical reactions.
These reactions may differ from one group of animals to another, but ip

Electron micrographs of sea urchin’s unfertilized ©88s show that the
©EE cortex is bounded by two membranes (i) an oyeer 30 A° thick, vitelline
membrane, and (ii) an inner, 60 A® thick plasma membrane _
brane occurs layer

o 3
fcrtil_izatiOn membrane is formed i the following mg:)fhcal §ranules. A
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the assochation of egg and sperm Crosor
mmmﬂmummmmmmm
otunplnnnnum'ﬂldmndmﬂm.p -

w mirovilli, C-fusion
D'F-mldnmtnﬂ-mmddn sperm by the fertilizat

lization membrane. It contains mucopolysaccharides and

2 Loeilizstion membrane, which is much
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Fertilization
[ 85

In urodele amphibians and some mammals, which lack cortical

f::::;:zn ::(l:tul‘:l‘ any cortical reaction nor fertilization membrane A
3 Met.abohc ac.tivntion. After the sperm penetrates the unfertilized
egg 2 .senes of diverse cytoplasmic reactions are initiated. Following
metabolic changes occur in the egg during fertilization. |
(a) Cha.nges in plasma membrane. The permeability of plasma
membrane increases for the molecules of water and certain other
chemicals like ethylene glycol, phosphate, K* etc. At fertilization, the
electrical  potential of plasma membrane becomes more positive and it
gradually becomes more negative. The change in the potentiality of the
membrane is governed by the unequal distribution of chloride ions. *
Besides this, a plasma membrane enzyme adenyl cyclase becomes
activated at the time of fertilization and it starts the formation of a
chemical molecule 3” — 5° cyclic AMP, which is supposed to activate
most of the metabolic reactions in a fertilized egg. \

(b) Ionic changes. Certain intracellular changes occur in the |
concentration of cations, especially those of sodium, potassium and ‘
calcium. The change in calcium ion concentration in a fertilized egg has
great significance in the metabolic activation of the egg.

(c) Changes in the rate of respiration. In a fertilized egg, the rate of
respiration  either increases (e.g. sea urchins) or decreases (e.g.
Chaetopterus and Molluscs, Cumingia) or remains static (e.g. Bufo and
Fundulus). There appears to be a relation between the post-fertilization
oxygen consumption and the stage of maturation of the egg at fertilization.

Because at the time of fertilization the sea urchin egg has completed

maturation, the egg of Bufo is at second maturation division stage and the

egg of Chaetopterus is at the first maturation division stage.
" The increased oxygen consumption is related with the oxidation of

glycogen and other food stuffs of the egg an
- molecules,

~ (d) Co-enzyme changes. The primary action of the
- Consists of the release or activation of the oxidative enzymes of the cgg

" and that the ensuing increase in oxidation provides the energy necessity

' for the performance of other changes in the egg and for the development
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d synthesis of numerous ATP
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oplasm con
ature egg 1§ covered by a layer of cozct:r]s "'Yt:'ep =% mtnmmﬂ:
v e o SPGHM‘OZOO“I into violent commotlon.
M gf:“ the yellow cortical cytoplasm falls Ty of A
X S
vegeiepoellow cytoplasm begins to stream down alaoniap s
X tal pole, and accumulated as 5
g toward vegetal POIC. and moves tOWard female

& toplasm
into the cytop .
Pm“udc“s i decpe:o;lasm reverses its movements and streams

pronuc the yellow cy
k. y on ythe side where the spermatozoon entered the egg. Just

first cleavage, the yellow cytoplasm forms a cresennc area
| crescent) just below the equator of the egg. Sxmultaneous]y,
f light gray cytoplasm (notochordal cmoﬁent)
‘ thcopposlte Sldc oftheegg Thus, in a fertiliz
inds are now presenTL-f
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