Oogenesis

It occurs in the ovary of female animals. It is comparable to spermatogenesis so far as nuclear
changes are concerned. But the cytoplasmic specialization in oogenesis is different from
spermatogenesis.

It is divisible into following three phases:

1. Multiplication Phase:

The primary germinal cells of the ovary with diploid number of chromosomes (2n) divide several
times mitotically so as to form a large number of daughter cells known as oogonia.
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2. Growth Phase:

The oogonium does not divide but increases in size enormously to form a primary oocyte. The
growth is associated with both nuclear and cytoplasmic growth. The nuclear growth is due to
accumulation of large amount of nuclear sap and is termed as germinal vesicle. The cytoplasmic
growth is associated with increase in number of mitochondria, endoplasmic reticulum and Golgi
complex and accumulation of reserve food material called yolk or vitellin.

3. Maturation phase:

The primary oocyte undergoes two successive divisions by meiosis. The first division is meiosis-
| and two unequal daughter cells are produced. The large cell is called secondary oocyte
containing haploid (n) set of chromosomes (due to reductional or disjunctional division) and
entire amount of cytoplasm. The smaller cell is called first polar body or polocyte containing ‘n’
number of chromosomes and practically no cytoplasm.

The secondary oocyte and first polar body then undergo second maturation division by meiosis-
I which is an equational division. As a result of this division one large ovum is formed
containing entire amount of cytoplasm and ‘n’ number of chromosomes and a second polar body
like the first polar body.

Simultaneously, the first polar body may divide into two polar bodies or may not divide at all.
Thus only one functional ovum is formed and the two or three polar bodies soon degenerate. In
vertebrates the first polar body is formed after the primary oocyte is released from ovary and has
entered into the oviduct. The second polar body is formed only when the sperm enters into ovum
during fertilization.

(C) Ripening of Egg:

Oogenesis is followed by the formation of protective coverings called egg membranes. Primary
membrane is formed surrounding the plasma membrane of ovum and is secreted by the ovum
itself. It is called vitelline membrane in frog and zona pellucida in rabbit. The secondary
membrane called chorion is formed from ovarian follicle cells. The tertiary membranes are
secreted in oviduct when the ovum passes from ovary to outside. The egg white (albumin),
calcareous shell etc. come under this category.
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The ripe ovum is spherical or oval and non-motile. Depending upon the amount of yolk, it may
be as small as 0.15 mm as in mammals (microlecithal); it may be 2 mm as in frog (mesolecithal)
or it may be as large as 30 mm as in hen (megalecithal).

In a ripe ovum, the polarity is fixed. The top-most point is animal pole and the bottom point is
vegetal pole. The density of yolky cytoplasm increases from the animal pole towards the vegetal
pole. In frog, the animal hemisphere is highly pigmented and appears black while the vegetal
hemisphere is highly pigmented and appears white.

Significance:
1. The process leads to formation of germ cells or gametes.

2. The normal body cells known as somatic cells are diploid (2n) where as the germ cells are
haploid (n).

3. During fertilization one halpoid sperm unites with one haploid ovum to form a normal diploid
somatic cell thus keeping the chromosome number constant generation after generation.

4. During first maturation division, the reshuffling of paternal and maternal genes take place
resulting in variation.



