Gametogenesis

1 Mark Questions

1.When do the oogenesis and the spermatogenesis initiate in human females and males,
respectively?[Delhi 2012]

Ans.Oogenesis initiates in foetal or embryonic

stage of females, whereas spermatogenesis, in males starts at puberty.

2.Mention the differences between spermiogenesis and spermiation.[Delhi 2012]
Ans.Difference between spermiogenesis and spermiation is:

Spermiogenesis Spermiation
it is the process of Sperms get attached to
transforming Sertoli cells to draw
spermatids into nourishment and finally
mature released from
spermatozoa or seminiferous tubules by
sperms. the process called

spermiation.

3.Where is acrosome present in humans? Write its function.[All India 2012]
Ans.In humans, the acrosome is present in the anterior portion of head of the human sperm.
Function Enzymes present in acrosome help in contact and penetration into egg, during

fertilisation of the ovum

4 List the changes the primary oocyte undergoes in the tertiary follicular stage in human

embryo.[Foreign 2011]
Ans.In human embryo, the primary oocyte grows in size, completes meiosis-l and forms a
larger cell, the secondary oocyte and a smaller cell, the first polar body.

Get More Learning Materials Here : & m @&\ www.studentbro.in



2 Marks Questions

5.Write the effect of high concentrations of LH on a mature Graafian follicle. [All India 2014]
Ans. The high concentration of LH induces the rupture of Graafian follicle which results in
release of secondary oocyte and thus causing ovulation in females.

6.Differentiate between
(i)Vas deferens and vasa efferentia
(il)Spermatogenesis andspermiogenesis. [Delhi 2014]
Ans.
(i) Differences between vas deferens and
vasa efferentia are:

Vas deferens Vasa efferentia
It is a tube-like structure It connects the rete
which conducts the testis to
spermatozoa from the epididymis. (1)
epididymis to penis.

(ii) Differences between spermatogenesis
and sperimiogenesis are:

Spermatogenesis Sperimiogenesis

It is a process of it is a process of
formation of sperms  transformation of a
from immature germ  circular spermatid to a

cells motile spermatozoa. (1/2)
Number of cells No change in number of
increased as each cells as only one
spermatogonium spermatid develops into
produces four a spermatozoa. (1/2)
spermatids.
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7.Draw and label the parts of the head region only of a human sperm.[Delhi 2014 C]

Ans.Diagram showing head of human sperm is The acrosome is filled with enzymes that help

in fertilisation of the ovum.

Tail

Plasma membrane
Acrosome

Nucleus containing
chromosomal material

Neck

41— Middle piece

Mitochondria
(energy source for swimming)

Structure of a sperm

(i)Neck contains two centrioles, a proximal centriole which is necessary for first cleavage

division of zygote and a distal

centriole, that gives rise to axial filament of tail

(iyMiddle piece possesses many mitochondria to produce energy for the movement of tail to

facilitate sperm motility.

(iii)Tail of the sperm consists of an axial filament. Its role is to help movement inside the

female reproductive tract towards the ovum for fertilisation.

8.Differentiate between menarche and menopause. [All India 2010]

Ans.Differences between menarche and menopause are:

Menarche

Menopause

It refers to the beginning
of menstrual cycle in
human female at

puberty.

It indicates the start of
reproductive phase.

It refers to the stoppage
of menstrual cycle at the
age of about 45-50 in

human female.

It indicates the end of
reproductive phase.

9.Differentiate between major structural changes in the human ovary during the follicular and

luteal phase of the menstrual cycle.[All India 2010]

Ans. Differences between follicular and luteal phase are:

[t wmraen

Follicular phase

Luteal phase

Primary follicles in the ovary
grow to become a mature
follicle (Graafian follicle).

It extends for about
10-12 days in a 28 day
cycle.

 Changes in follicular phase

are due to high level of FSH,

The ruptured Graafian
follicle transforms into
corpus luteum.

It extends for about

13-14 days after

ovulation in a 28 day
Gycle. .

It secretes large
amount of
progesterone.

LH and oestrogen.

10.Mention the fate of corpus luteum and its effect on the uterus in the absence of

fertilisation of the ovum in human female.
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Ans.The corpus luteum degenerates in the absence of fertilisation. The endometrium layer of
uterus disintegrates along with blood and unfertilised ovum leading to menstrual flow.

11.Study the sectional view of human testis showing seminiferous tubules given below.

(i)ldentify A, B and C.

(ii)Write the function of A and D.[Foreign 2010]

Ans (i) A-Spermatogonia, 8-Interstitial cells C-Spermatozoa.

(i) A-Spermatogonia produce the .. spermatozoa (sperms) D-Sertoli cells provide nutrition to
the germ cells.

12.How and at what stage of menstrual cycle is corpus luteum formed in human females?
When does it regress? [Delhi 2010c]

Ans After ovulatory phase (ovulation), the luteal phase starts. The remaining parts of ruptured
Graafian follicle transform as corpus luteum in this phase. The corpus luteum secretes large
amount of progesterone which is essential for the maintenance of endometrium.In the
absence of fertilisation, the corpus luteum degenerates causing disintegration of endometrium
leading to menstruation

13.Explain the role of Sertoli cells in the development of sperms. [Delhi 2010 c]
Ans Sertoli cells provide nourishment to developing sperms. After spermiogenesis, sperm
heads become embedded in the Sertoli cells to draw nutrition for further development.

14.Mention the role of gonadotropins in menstrual cycle. On what day of the menstrual cycle
do the gonadotropins reach a peak?[All India 2009]

Ans.Gonadotropins, i.e. LH and FSH levels increases gradually during the follicular phase and
secretory phase respectively FSH stimulate follicular development and secretion of
oestrogens by the growing follicles, while LH stimulates the corpus luteum to secrete
progesterone.Both LH and FSH attain a peak level in the middle of cycle, i.e. about 14th day of
menstrual cycle.

15.Draw a labelled diagram of a human sperm. [All India 2008 C]

Ans.Diagram showing head of human sperm is The acrosome is filled with enzymes that help
in fertilisation of the ovum.
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Plasma membrane
Acrosome

Nucleus containing
chromosomal material

Meck

—— Middle piece
——== Mitochondria
(energy source for swimming)

Tait

Structure of a sperm

(i)Neck contains two centrioles, a proximal centriole which is necessary for first cleavage
division of zygote and a distal centriole, that gives rise to axial filament of tail

(ihMiddle piece possesses many mitochondria to produce energy for the movement of tail to
facilitate sperm motility.

(iii) Tail of the sperm consists of an axial filament. Its role is to help movement inside the
female reproductive tract towards the ovum for fertilisation.

16.Mention the sites of action of the ‘hormone GnRH and FSH during spermatogenesis in
human males.Give one, function of each of the hormones [All India 2008 C]

Ans.GnRH or gonadotropin releasing hormone is a hypothalamic hormone. Spermatogenesis
starts at puberty due to its significant increase.Its increased levels acts on anterior pituitary
gland and stimulates the secretion of LH and FSH. LH acts on the Leydig cells and stimulates
synthesis and secretion of androgens. FSH acts on Sertoli cells, which stimulates the
secretion of some factors that help in spermiogenesis.

3 Marks Questions

17.Draw a labelled diagram of the sectional view of a human seminiferous tubule (six parts
to be labelled).[Delhi 2014,2010]

Ans Spermatogenesis is production of sperms in males.

(i) In testis, the immature male germ cells (spermatogonia) produce sperms by
spermatogenesis that begins at puberty.

(i'Spermatogonia (sing, spermatogonium) present on the inside wall of seminiferous tubules
multiply by mitotic division and increase in numbers.

(iii) Each spermatogonium is diploid and contains 46 chromosomes. Some of the
spermatogonia called primary spermatocytes periodically undergo meiosis.

(iv)A primary spermatocyte undergo first meiotic division leading to two equal, haploid cells
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called secondary spermatocytes, which contains only 23 chromosomes each.

(v)The secondary spermatocytes undergo the second meiotic division to produce four equal,
haploid spermatids.

(vi) The spermatids are transformed into spermatozoa (sperms) by the process called
spermiogenesis.

(vii) Sperm heads are embedded in the Sertoli cells and are finally released from the
seminiferous tubules by the process called spermiation.

Chromosome Spermatogonia
number per cell (46) Mitosis differentiation

Primary spermatocytes
Ist meiotic division

(23) Secondary spermatocytes
2nd meiotic division

(23) Spermatids

Differentiation

Spermatozoa

Spermatogenesis in human male

18.Explain the hormonal control of spermatogenesis in humans.[Foreign 2014]

Ans.GnRH or gonadotropin releasing hormone is a hypothalamic hormone. Spermatogenesis
starts at puberty due to its significant increase.lts increased levels acts on anterior pituitary
gland and stimulates the secretion of LH and FSH. LH acts on the Leydig cells and stimulates
synthesis and secretion of androgens. FSH acts on Sertoli cells, which stimulates the
secretion of some factors that help in spermiogenesis

19.Draw a diagram of human sperm. Label only those parts along with their functions, that
assist the sperm to reach and gain entry into the female gamete. [Foreign 2014]

Ans.The parts of a human sperm, along with their functions that assist sperm to reach and
gain entry into ovum are labelled as:

Diagram showing head of human sperm is The acrosome is filled with enzymes that help in
fertilisation of the ovum.

Plasma membrane
Acrosome

Nucleus containing

Head _ chromosomal material

Neck

——— Middle piece

Mitochondria
(energy source for swimming)

Tail

Structure of a sperm

(i)Neck contains two centrioles, a proximal centriole which is necessary for first cleavage
division of zygote and a distal centriole, that gives rise to axial filament of tail
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(ihMiddle piece possesses many mitochondria to produce energy for the movement of tail to
facilitate sperm motility.

(iii) Tail of the sperm consists of an axial filament. Its role is to help movement inside the
female reproductive tract towards the ovum for fertilisation.

20.Draw a labelled diagram of the microscopic structure of a human sperm. [Foreign 2011]
Ans.Diagram showing head of human sperm is The acrosome is filled with enzymes that help
in fertilisation of the ovum.

Plasma membrane
Acrosome

Nucleus containing
chromosomal material

Neck

S Middle piece

Mitochondria
(energy source for swimming)

Tail

Structure of a sperm

(i)Neck contains two centrioles, a proximal centriole which is necessary for first cleavage
division of zygote and a distal centriole, that gives rise to axial filament of tail

(i)Middle piece possesses many mitochondria to produce energy for the movement of tail to
facilitate sperm motility.

(iii) Tail of the sperm consists of an axial filament. Its role is to help movement inside the
female reproductive tract towards the ovum for fertilisation.

21.Describe how the changing levels of FSH, LH and progesterone during menstrual cycle
induce changes in the ovary and the uterus in human female? [Foreign 2011]
Ans.Menstrual cycle in human female is under hormonal control in the following ways:

(i) Follicular or proliferative phase is under the influence of FSH from the anterior pituitary.
(i) The follicular cells of mature follicle secrete oestrogens, which control the growth and
maintenance of the secondary sex organs like uterus, Fallopian tube, etc.

(iii) FSH and LH reach their peak level around the mid-cycle (14th day). The peak level of LH
surge causes the rupture of Graafian follicle and release of ovum (ovulation).

(iv) LH influences the remaining parts of Graafian follicle to transform into corpus luteum.
(v)Corpus luteum secretes large quantity of progesterone in the luteal phase. Progesterone is
required for the growth and maintenance of endometrium of uterus for implantation.

(vi)In the absence of fertilisation, the high levels of progesterone exert negative feed back on
the pituitary. This stops the secretion of LH and corpus luteum degenerates leading to
menstruation

22.Spermatogenesis in human males is a hormone regulated process. Justify. [Foreign
2010]

Ans.Hormonal control of spermatogenesis in human males:

(i) Gonadotropin Releasing Hormone (GnRH) is released significantly from the hypothalamus
during puberty.

(i) GnRH stimulate anterior pituitary to secrete gonadotropins, i.e. LH and FSH or Interstitial
Cell Stimulating Hormone (ICSH).

(iii)Leuteinising Hormone (LH) acts on Leydig cells to stimulate synthesis and secretion of
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androgens. Androgens stimulates the process of spermatogenesis.
(iv) Follicle Stimulating Hormone (FSH) acts on Sertoli cells and stimulates them to secrete
certain factors which are necessary for the process of spermiogenesis.

23.Mention the target cells of luteinising hormone in human males and females. Explain the
effect and the changes which the hormone induces in each case.[Delhi 2009]

Ans.(i)Target cells of Luteinising Hormone in Males are Leydig cells.Females are mature
follicles.

(ii) LH stimulates the Leydig cells in male to secrete testosterone, which controls
spermatogenesis. In females, LH stimulates ovulation, formation of corpus luteum and
secretion of progesterone by corpus luteum.

24.Name the source of gonadotropins in human females. Explain the changes brought about
in the ovary by these hormones during menstrual cycle.  [Foreign 2009]

Ans.The source of gonadotropins is anterior pituitary.

Menstrual cycle is a rhythmic change in the reproductive organs of the female

primates (monkey, apes and humans).

(i) The first menstruation begins at puberty and is called menarche.

(iAverage interval of menstruation in human female is about 28-29 days.

(iii)The cyclic events starting from one menstruation till the next one constitute menstrual
cycle.

(iv)The four phases of menstrual cycle are:

Menstrual Phase

(a)Cycle starts with this phase and the menstrual flow occurs for 3-5 days.

(b)It occurs due to breakdown of endometrial lining of the uterus. The blood vessels form
liquid which along with unfertilised ovum comes out through the vagina.

(c)Menstruation occurs only if fertilisation does not takes place.

(d)Lack of menstruation generally indicates pregnancy but may also be due to stress, poor
health, diseases, etc.

Follicular or Proliferative Phase

(a)Menstrual phase is followed by the follicular phase.

(b)The primary follicle in the ovary grow to become a fully mature Graafian follicle and
simultaneously the endometrium of uterus regenerates through proliferation.

(c)Pituitary and ovarian hormones induce the changes in ovary and uterus.

(d)LH and FSH levels increase gradually during this phase and stimulates follicular
development.

(e)The growing follicles secrete oestrogens.

(fBoth LH and FSH attain highest level during mid-cycle (about 14™ day).

Ovulatory Phase

(a) Rapid secretion of LH leading to its maximum level during the mid-cycle is called LH surge.
(b) The LH surge induces rupture of Graafian follicle, releasing the ovum called ovulation
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Diagrammatic representation of various events during a menstrual cycle

Luteal Phase/Secretory Phase

(a)Ovulatory phase is followed by the luteal phase.

(b)The remaining parts of the ruptured Graafian follicle changes into corpus luteum.
(c)Corpus luteum secretes large amounts of progesterone, which is required for the
maintenance of endometrium.

(d)The thickened endometrium is necessary for the implantation of fertilised ovum and
maintenance of pregnancy.

(e)During pregnancy, all the events of menstrual cycle stop and menstruation does not occur.
(f)In case of no fertilisation, the corpus luteum degenerates. This causes rupture of
endometrium leading to menstruation — initiation of a new cycle.

(g)In human females, menstrual cycle stops around the age of 50 years called as menopause
(v)Menstrual cycle is absent temporarily during pregnancy and lactation periods

and permanently after menopause

(vi)Menstruation is also called ‘Weeping of uterus for the lost ovum’ or ‘Funeral of unfertilised

eggs’.

25.(i) Draw a sectional view of human ovary. Label the following parts

(a)Primary follicle

(b)Ovum

(c)Graafian follicle

(d)Corpus luteum

(i) Name the hormones influencing

(a)Ovulation

(b)Development of corpus luteum. [Delhi 2009C]

or

Draw a labelled diagram of a sectional view of human ovary showing various stages of
follicles growing in it. [Delhi 2008]

Ans.(l)Oogenesis is the process of formation of a female gamete or ova in the ovary.
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(i)It starts during embryonic stage in a female.

(i)About a million oogonia are formed in the ovary of the female foetus (of 25 weeks). No new
oogonia are formed after birth.

(i) The oogonial cells start meiotic division, enter into prophase-l, get temporarily arrested at
that stage and are called as primary oocytes.

(iv)Each primary oocyte then gets surrounded by a layer of granulosa cells called primary
follicle.

(V)A large number of primary follicles degenerate during the phase from birth to puberty. As a
result, about 60,000-80,000 primary follicles are left in each ovary at puberty.

; Tertiary follicle
F;ga?[ﬁ;y showing antrum

Graafian follicle

Corpus Iuteum

Sectional view of a ovary - -1 *

Theca externa
(surrounded by a layer of granulosa cells)  (more granuiosa cells and a theca layer)  (contains)
Primary Oocyte Primary Follicle Secondary Follicle Theca interna
Antrum
Polar Body «— (Contains) Matures
Liquor folliculi

+——— Graafian Follicle = Tertiary Follicle
Secondary Oocyte (Meiosis-l completed)

(metaphase of meiosis-l completed) Zona pellucida (ruptures)
Remains Covered by

Ovulation
Corona radiata
Stage of maturation of ova

(vi)The primary follicles get surrounded by more layers of granulosa cells and a new theca and
are called secondary follicles.

(vii)The thecal layer in secondary follicles become organised into an outer theca externa and
an inner theca interna. This stage is called tertiary follicle.

(viii)Tertiary follicle is characterised by a fluid-filled cavity called antrum.

(ix)At this stage, the primary oocyte within the tertiary follicle grows in size and completes its
first meiotic division.

(X)The first meiotic division which is unequal results in the formation of haploid secondary
oocyte and tiny first polar body.

(xi)Secondary oocyte retains bulk of the nutrient rich cytoplasm of the primary oocyte.
(xii)The tertiary follicle develops into a mature follicle or Graafian follicle.

(xiii)The secondary oocyte forms a new membrane called zona pellucida surrounding it.
(xiv)The Graafian follicle ruptures to release the secondary oocyte (ovum) from the ovary by
the process called ovulation.
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Oogonia

Chromosomes number
I Mitosis differentiation per cell
Foetal life (46)
Primary cocyte
] Ist meiotic
division
(conjipl?ted
Bith =+==--====== prior to
Childhood ovulation)
Puberty «--:-s.--
l i Secondary oocyte (23)
Irs
Adult polar body
raprol‘i'.!fgcthfe
} Second Owum (23)

polar body

Oogenasis in human female showing formation of ovum

Differences between spermatogenesis and oogenesis

Spermatogenesis

Oogenesis

Produces male gametes (sperm)

 occurs in the seminiferous tubules (in testes)
o involves meiosis, occurs throughout life after

Produces female gametes (oocytes)

« occurs in the ovaries
« involves meiosis, occurs after puberty until

puberty menopause
« may produce 400,000,000 per day. o humans normally produce one oocyte during each
~ovarian cycle.

P.r'rr;l;r;;ﬁ-ermatocyte divide equall}-i;:; formtwu o

Primary oocyte divide unequally to form one large

_ similar secondary spermatocytes. secondary oocyte and a small polar body.
An oogonium produces one functional ovum and two

One spermatogonium produces four functional
: non-functional polar bodies.

spermatozoa.

(I1)(a) Ovulation Luteinising Hormone (LH) and FSH
(b)Development of corpus luteum is influenced by LH but corpus luteum secretes
progesterone.

26.Explain the development of an ovum from an oogonium in a human female. [All India
2009 C]

Ans Development of ovum from an oogonium in a human female.

(i) Oogonium which enters meiosis-l is the primary oocyte. Division remains suspended in
prophase-l.

(iyPrimary oocyte becomes surrounded by a layer of granulosa cells and is called the primary
follicle.

(iii) Primary follicle gets surrounded by more granulosa cells and a thecal layer. This stage is
called secondary follicle.

(iv) A cavity develops in the secondary follicle around the primary oocyte called antrum.
(v)Thecal layer becomes organised into an outer theca externa and an inner theca interna. This
stage is called tertiary follicle.

(vi)Primary oocyte completes its meiosis-l and forms a large cell-the secondary oocyte and a
tiny cell-the first polar body.

(vii)Tertiary follicle transforms into a mature follicle called Graafian follicle (mature ovum).

27.Study the figure given below
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(i)Pick out and name the cells that undergo spermiogenesis.

(ii)Name A and B What is the difference between them with reference to the number of
chromosomes?

(iii)Pick out and name the motile cells.

(iv)What is F cell? Mention its function.

(v)Name the structure of which the diagram is a part. [Foreign 2008]

Ans.(i)The cells that undergo spermiogenesis are:C-Spermatids, D-Secondary spermatocyte
(i) A-Spermatogonium B-Primary spermatocyte They both are diploid and have 46
chromosomes in each.

(iii)E-Spermatozoa are motile cells.

(iv) E-Sertoli cells. It provides nourishment to the germ cells.

(v) The above diagram is a section of seminiferous tubule.

5 Marks Questions

28.(i) How is ‘oogenesis’ markedly different from ‘spermatogenesis’ with respect to the
growth till puberty in the humans?

(ii)Draw a sectional view of human ovary and label the different follicular stages, ovum and
corpus luteum. [Delhi 2014]

Ans (i) Oogenesis is markedly different from spermatogenesis in the following aspects.

Spermatogenesis Oogenesis
It occurs in males from puberty till the complete life It starts before birth during embryonic development
cycle. and occurs till menopause.
A single spermatogonium after second meiotic division A single oogonium, after second meiotic division,
form four haploid spermatids, that mature to form produces one ovum and two non-functional polar
spermatozoa. bodies.
The process of spermatogenesis, i.e. second meiotic The second meiotic division of cogenesis completes in
division completes in testes and releases mature Fallopian tube when sperm enters the secondary
sperms. _ oocyte.

(ih0ogenesis is the process of formation of a female gamete or ova in the ovary.

(It starts during embryonic stage in a female.

(iYAbout a million oogonia are formed in the ovary of the female foetus (of 25 weeks). No new
oogonia are formed after birth.

(i) The oogonial cells start meiotic division, enter into prophase-l, get temporarily arrested at
that stage and are called as primary oocytes.

(iv)Each primary oocyte then gets surrounded by a layer of granulosa cells called primary
follicle.

(V)A large number of primary follicles degenerate during the phase from birth to puberty. As a
result, about 60,000-80,000 primary follicles are left in each ovary at puberty.

; Tertiary follicle
PAma  showing antrum

Graafian follicle

Corpus luteum

Sectional view of a ovary - -1t
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Theca externa

(surrounded by a layer of granulosa cells) (more granuiosa cells and a theca layer)  (contains}

Primary Oocyte Primary Follicle Secondary Follicle Theca interna
Antrum
Polar Body (Contains) Matures
Liquor folliculi

+——— Graafian Follicle —— Tertiary Follicle

Secondary Oocyte (Meiosis-1 completed)

(metaphase of meiosis- completed) Zona pellucida (ruptures)

Remains Covered by

Owulation
Corona radiata
Stage of maturation of ova

(vi)The primary follicles get surrounded by more layers of granulosa cells and a new theca and
are called secondary follicles.

(vii)The thecal layer in secondary follicles become organised into an outer theca externa and
an inner theca interna. This stage is called tertiary follicle.

(viii)Tertiary follicle is characterised by a fluid-filled cavity called antrum.

(ix)At this stage, the primary oocyte within the tertiary follicle grows in size and completes its
first meiotic division.

(x)The first meiotic division which is unequal results in the formation of haploid secondary
oocyte and tiny first polar body.

(xi)Secondary oocyte retains bulk of the nutrient rich cytoplasm of the primary oocyte.

(xii) The tertiary follicle develops into a mature follicle or Graafian follicle.

(xiii)The secondary oocyte forms a new membrane called zona pellucida surrounding it.
(xiv)The Graafian follicle ruptures to release the secondary oocyte (ovum) from the ovary by
the process called ovulation.

Oogenia

Chromosomes number
| Mitosis differentiation per cell
Foetal life (46)
Primary oocyte
] Ist meiotic
division
(conjipletzted
Bith =+----- prior to
Childhood ovulation)
Puberty .-«css---
| F Secondary cocyte (23)
Irs
Adult
raprol-ri:ifgcthre
} Second Owum (@3)
polar body

Oogenesis in human female showing formation of ovum

Differences between spermatogenesis and oogenesis

Spermatogenesis Oogenesis

Produces male gametes (sperm) Produces female gametes (oocytes)

« occurs in the seminiferous tubules (in testes)

« involves meiosis, occurs throughout life after
puberty
= may produce 400,000,000 per day.

Primary spermatocyte divide equall}-f;:; formtwo

similar secondary spermatocytes.

One spermatogonium produces four functional

spermatozoa.

& occurs in the ovaries
« involves meiosis, occurs after puberty until
menopause

« humans normally produce one oocyte during each
ovarian cycle.

Primary oocyte divide unequally to form one large
secondary oocyte and a small polar body.

An oogonium produces one functional ovum and two
non-functional polar bodies.

29.Explain the ovarian and uterine events that occur during a menstrual cycle in a human
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female under the influence of pituitary and ovarian hormones, respectively. [Delhi 2014]
Ans.The cycle of events starting from one menstruation till next in female primates is called
menstrual cycle. It comprises of four phases which is regulated by both pituitary and ovarian

hormones that affects ovaries and uterus, respectively.

The events occurring in a menstrual cycle are:

. Menstrual phase
(from 3-5 days in

Initiated by reduced secretion of LH (pituitary hormaone) and progesterone and oestrogen
(ovarian hormone). The endometrium breaks down and blood along with unfertilised ovum

a 28 day cycle) constitute menstrual flow. :
Follicular phase  The FSH (Follicle Stimulating Hormone) secreted by anterior pituitary stimulates ovarian
. {from 6-13thday follicle to secrete oestrogens (ov2arian hormone).

ina 28 day cycle) - These oestrogens stimulate proliferation of uterine walls as a result of which endometrium
gets thickened (due to rapid cell division and increase in uterine glands and blood vessels).

Ovulatory phase  Pituitary hormones LH and FSH reach the highest level in middle of the cycle. Rapid

(14th day in 28 secretion of LH causes ovulation, thus inducing rupture of Graafian follicle and release of

day cycle) ovum and secondary oocyte.

Luteal or The pituitary hormone LH stimulates the remaining cells of ovarian follicles to develop

secretory phase  corpus luteum.

(from 15-28 days  This corpus luteum secretes large amount of progesterone (ovarian hormone) necessary for

in 228 day cycle) - maintenance of endometrium (thickening) as such endometrium is required for implantation

of fertilised ovum and pregnancy.

In the absence of fertilisation, the hormone levels are reduced (LH and progesterone) and
endometrium disintegrates leading to onset of another menstrual cycle.

30.Schematically represent and explain the events of spermatogenesis in humans.[Delhi
2014 C]

Ans.(i) Spermatogenesis in human male.

Spermatogenesis is production of sperms in males.

(i) In testis, the immature male germ cells (spermatogonia) produce sperms by
spermatogenesis that begins at puberty.

(i'Spermatogonia (sing, spermatogonium) present on the inside wall of seminiferous tubules
multiply by mitotic division and increase in numbers.

(iii) Each spermatogonium is diploid and contains 46 chromosomes. Some of the
spermatogonia called primary spermatocytes periodically undergo meiosis.

(iv)A primary spermatocyte undergo first meiotic division leading to two equal, haploid cells
called secondary spermatocytes, which contains only 23 chromosomes each.

(v)The secondary spermatocytes undergo the second meiotic division to produce four equal,
haploid spermatids.

(vi) The spermatids are transformed into spermatozoa (sperms) by the process called
spermiogenesis.

(vii) Sperm heads are embedded in the Sertoli cells and are finally released from the
seminiferous tubules by the process called spermiation.
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Chromosome
number per cell

Spermatogonia

(46) Mitosis differentiation

Primary spermatocytes

Ist meiotic division

(23) Secondary spermatocytes
2nd meiotic division

(23) Spermatids

Differentiation

Spermatozoa

Spermatogenesis in human male

(iSpermatogenesis in humans.

(a)The process of formation of spermatozoa in the seminiferous tubules of testes is called
spermatogenesis.

(b)The spermatogonia are present in the inner lining of seminiferous tubules. They multiply by
mitotic division arid increase in number.

(c)Some of them undergo meiosis and become the primary spermatocytes.

(d)The primary spermatocytes undergo meiosis-1 and forms two haploid secondary
spermatocytes.

(e)The secondary spermatocytes undergo meiosis-ll and form four equal sized haploid
spermatids.

(f)Spermatids transform into the spermatozoa by spermiogenesis

(g)After spermiogenesis, the sperm heads are embedded inthe Sertoli cells and releasedfrom
the seminiferous tubules.

31.Explain the different phases of menstrual cycle and correlate the phases with the different
levels of pituitary hormones in a human female. [Delhi 2014c]

Ans.The cycle of events starting from one menstruation till next in female primates is called
menstrual cycle. It comprises of four phases which is regulated by both pituitary and ovarian
hormones that affects ovaries and uterus, respectively.

The events occurring in a menstrual cycle are:

. Menstrual phase
(from 3-5 days in

Initiated by reduced secretion of LH (pituitary hormaone) and progesterone and oestrogen
(ovarian hormone). The endometrium breaks down and blood along with unfertilised ovum

a 28 day cycle) constitute menstrual flow. . :
Follicular phase  The FSH (Follicle Stimulating Hormone) secreted by anterior pituitary stimulates ovarian
. (from 6-13thday follicle to secrete oestrogens (ov2arian hormone).

ina 28 day cycle)  These oestrogens stimulate proliferation of uterine walls as a result of which endometrium
gets thickened (due to rapid cell division and increase in uterine glands and blood vessels).

Ovulatory phase  Pituitary hormones LH and FSH reach the highest level in middle of the cycle. Rapid

(14th day in 28 secretion of LH causes ovulation, thus inducing rupture of Graafian follicle and release of

day cycle) ovum and secondary oocyte.

Luteal or The pituitary hormone LH stimulates the remaining cells of ovarian follicles to develop

secretory phase  corpus luteum.

(from 15-28days  this corpus luteum secretes large amount of progesterone (ovarian hormone) necessary for

in a28 day cycle) - maintenance of endometrium (thickening) as such endometrium is required for implantation

of fertilised ovum and pregnancy.

In the absence of fertilisation, the hormone levels are reduced (LH and progesterone) and
endometrium disintegrates leading to onset of another menstrual cycle.

32.(i) Draw a transverse section of a human ovary showing the sequential development of
different follicles up to the corpus luteum.
(i) Comment on the corresponding ovarian and pituitary hormone levels during these events.
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[Delhi 2014 C]

Ans.(a)Oogenesis is the process of formation of a female gamete or ova in the ovary.

(It starts during embryonic stage in a female.

(iAbout a million oogonia are formed in the ovary of the female foetus (of 25 weeks). No new
oogonia are formed after birth.

(i) The oogonial cells start meiotic division, enter into prophase-l, get temporarily arrested at
that stage and are called as primary oocytes.

(iv)Each primary oocyte then gets surrounded by a layer of granulosa cells called primary
follicle.

(V)A large number of primary follicles degenerate during the phase from birth to puberty. As a
result, about 60,000-80,000 primary follicles are left in each ovary at puberty.

- Tertiary follicle
F;g:;?j;y showing antrum

Blood
vessels

Graafian follicle

Corpus Iuteum

Sectional view of a ovary - -1 ¢

Theca externa
(surrounded by a layer of granulosa cells)  (more granuiosa cells and a theca layer)  (contains)
Primary Qocyte Primary Follicle Secondary Follicle Theca interna
Antrum
Polar Body (Contains) Matures
Liquor folliculi

+—— Graafian Follicle ~—— Tertiary Follicle
Secondary Oocyte (Meiosis-l completed)

{metaphase of meiosis-| completed) Zona pellucida (ruptures)
Remains Covered by

Ovulation
Corona radiata
Stage of maturation of ova

(vi)The primary follicles get surrounded by more layers of granulosa cells and a new theca and
are called secondary follicles.

(vii)The thecal layer in secondary follicles become organised into an outer theca externa and
an inner theca interna. This stage is called tertiary follicle.

(viii)Tertiary follicle is characterised by a fluid-filled cavity called antrum.

(ix)At this stage, the primary oocyte within the tertiary follicle grows in size and completes its
first meiotic division.

(X)The first meiotic division which is unequal results in the formation of haploid secondary
oocyte and tiny first polar body.

(xi)Secondary oocyte retains bulk of the nutrient rich cytoplasm of the primary oocyte.
(xii)The tertiary follicle develops into a mature follicle or Graafian follicle.

(xiii)The secondary oocyte forms a new membrane called zona pellucida surrounding it.
(xiv)The Graafian follicle ruptures to release the secondary oocyte (ovum) from the ovary by
the process called ovulation.
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Oogonia

Chromosomes number
I Mitosis differentiation per cell
Foetal life (46)
Primary oocyte
] Ist meiotic
division
» (conjipl?ted
Bith =+==--====== . prior to
Childhood Ovulation)
Puberty «--.--.--
l . Secondary oocyte (23)
Adult
raprol‘i'.!fgcme
l Second Owum (23)

polar body

Oogenasis in human female showing formation of ovum

Differences between spermatogenesis and oogenesis

Spermatogenesis

Oogenesis

Produces male gametes (sperm)

« occurs in the seminiferous tubules (in testes)

o involves meiosis, occurs throughout life after
puberty
« may produce 400,000,000 per day.

Primary spermatocyte divide equall}-i;:; formtwu a

similar secondary spermatocytes.

One spermatogonium produces four functional

spermatozoa.

Produces female gametes (oocytes)

« occurs in the ovaries

« involves meiosis, occurs after puberty until
menopause

o humans normally produce one oocyte during each

~ ovarian cycle.
Primary oocyte divide unequally to form one large
__secondary oocyte and a small polar body.

An oogonium produces one functional ovum and two
non-functional polar bodies.

(b) The level of correspondingovarian and pituitary hormones during the above described
events in menstrual cycle can be explained with the help of given graph.

Uterus Cervix
Urinary bladder Rectum
Pubic sympiysis )
Urethra Vagina

Clitoris
Labium minora
Labium maijora Anus
Vaginal orifice
(a)
Owvaries

Ampulla ]Fallopian tube
Infundibulum
Follicles

Corpus luteumn
Uterine wall
Endometrium

Vagina

(b)

Female reproductive system [al Lateral view (b) Sectional view

(a) The part of oviduct closer to the ovary is funnel-shaped infundibulum.

(b) The edges of infundibulum possess finger-like projectiors called fimbriae, which
help in collection of the ovum after ovulation.

The pituitary hormones FSH and LH gradually increases during development of follicle
(follicular phase) and reaches its peak level which induces ovulation. The ovarian hormones
Oestrogen increases gradually till ovulation but decreases with increase in progesterone
secretions by corpus luteum (after ovulation). These hormone secretions are reduced if ovum
is not fertilised and corpus luteum degenerates, leading to menstrual flow.
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33.(i) Draw a diagrammatic sectional view of a human seminiferous tubule and label Sertoli
cells, primary spermatocyte, spermatogonium and spermatozoa in it.
(ii)Explain the hormonal regulation of the process of spermatogenesis.[All India 2013]
Ans.(i)
(i) Differences between vas deferens and
vasa efferentia are:

Vas deferens Vasa efferentia
It is a tube-like structure It connects the rete
which conducts the testis to
spermatozoa from the epididymis. (1)

epididymis to penis.

(i) Differences between spermatogenesis
and sperimiogenesis are:

Spermatogenesis Sperimiogenesis

It is a process of it is a process of
formation of sperms  transformation of a
from immature germ  circular spermatid to a

cells. motile spermatozoa. (1/2)
Number of cells No change in number of
increased as each cells as only one
spermatogonium spermatid develops into
produces four a spermatozoa. (1/2)
spermatids.

(iiyHormonal control of spermatogenesis in human males:

(a) Gonadotropin Releasing Hormone (GnRH) is released significantly from the hypothalamus
during puberty.

(b) GnRH stimulate anterior pituitary to secrete gonadotropins, i.e. LH and FSH or Interstitial
Cell Stimulating Hormone (ICSH).

(c)Leuteinising Hormone (LH) acts on Leydig cells to stimulate synthesis and secretion of
androgens. Androgens stimulates the process of spermatogenesis.

(d) Follicle Stimulating Hormone (FSH) acts on Sertoli cells and stimulates them to secrete
certain factors which are necessary for the process of spermiogenesis.

34.The following is the illustration of the sequence of ovarian events (A-l) in a humans
female.

@

F G H /
(i)Identify the figures that illustrates ovulation and mention the stage of oogenesis it
represents.
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(ii)Name the ovarian hormone and the pituitary hormone that have caused the above
mentioned event.

(iii)Explain the changes that occur in the uterus simultaneously in anticipation.

(iv)Write the differences between C and H

(v)Draw a labelled sketch of the structure of a human ovum prior to fertilisation.[Delhi 2012]
Ans.(i)Figure'Fillustratesovulation Itrepresents the ovulatory stage of oogenesis.
(iProgesterone is the ovarian hormone released during ovulation. Follicle Stimulating
Hormone (FSH) and Luteinising Hormone (LH) are the pituitary hormones released during
ovulation.

(iii)In anticipation of receiving the fertilised egg, the endometrium of the uterus gets thickened
and also the blood supply to the endometrium increases.

(iv) The figure C stage represents the secondary follicle and the H stage represents the
degenerating corpus luteum.

Secondary follicle  Corpus luteum

It is surrounded by Layers of
layers of granulosa granulosa cells
cells. absent.

The presence of theca  Theca layer is
layer. absent. (1)

(v)Structure of a human ovum

Cell of corona
radiata

Zona pellucida
Perivitelline
space

Vitelline
membrane

Nucleus
Cytoplasm

35.The following is the illustration of the sequence of ovarian events A to | in a human
female

(i)ldentify the figures that illustrates corpus luteum and name the pituitary hormone that
influences its formation.

(ii)Specify the endocrine function of corpus luteum. How does it influence the uterus? Why is
it essential?

(iii)What is the difference between D and E?

(iv)Draw a neat labelled sketch of Graafian follicle. [Delhi 2012]

Ans (i) C is corpus luteum. LH secreted by pituitary influences its formation.

(i) The endocrine function of corpus luteum is that it secretes progesterone.Progesterone is
essential for the maintenance of endometrium layer of uterus.Such a thickened endometrium
is necessary for implantation of the fertilised ovum and other events of pregnancy.

(iii)D is a developing secondary follicle, whereas E is a mature tertiary follicle.

(iv)Structure of a Graafian follicle is
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Theca externa

Theca interna
Basement membrane
- Membrana granulosa
(follicular cells)

Corona radiata
{made of
granulosa cells)

Fallicular antrum
(follicular cavity)

Cumulus oophorus
Zona pellucida

Nucleus or Secondary oocyte

germinal vesicle

36(i) Describe the stages of oogenesis in human females.

(i) Draw a labelled diagram of a human ovum released after ovulation. [Delhi 2012]
Ans.(i)Development of ovum from an oogonium in a human female.

(a) Oogonium which enters meiosis-| is the primary oocyte. Division remains suspended in
prophase-l.

(b)Primary oocyte becomes surrounded by a layer of granulosa cells and is called the primary
follicle.

(c) Primary follicle gets surrounded by more granulosa cells and a thecal layer. This stage is
called secondary follicle.

(d) A cavity develops in the secondary follicle around the primary oocyte called antrum.
(e)Thecal layer becomes organised into an outer theca externa and an inner theca interna. This
stage is called tertiary follicle.

(f)Primary oocyte completes its meiosis-l and forms a large cell-the secondary oocyte and a
tiny cell-the first polar body.

(h)Tertiary follicle transforms into a mature follicle called Graafian follicle (mature ovum).
(ii)Structure of a human ovum

Cell of corona
radiata

Zona pellucida
Perivitelline
space

Vitelline
membrane

Nucleus
Cytoplasm

37.(i) When and where does spermatogenesis occur in human male?

(ii)Draw a diagram of a mature human male gamete. Label the following parts acrosome,
nucleus, middle piece and tail.

(iii)Mention the function of acrosome and middle piece. [Delhi 2011]

Ans. (i) Spermatogenesis begins during puberty and continues throughout the reproductive
period in human males. Site of spermatogenesis is seminiferous tubule of the testis.

(i) Structure of human male gamete (sperm).

Diagram showing head of human sperm is The acrosome is filled with enzymes that help in
fertilisation of the ovum.
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Plasma membrane
Acrosome

Nucleus containing
chromosomal material

Meck

—— Middle piece
Mitochondria
(energy source for swimming)

Tait

Structure of a sperm

(i)Neck contains two centrioles, a proximal centriole which is necessary for first cleavage
division of zygote and a distal centriole, that gives rise to axial filament of tail

(ihMiddle piece possesses many mitochondria to produce energy for the movement of tail to
facilitate sperm motility.

(iii) Tail of the sperm consists of an axial filament. Its role is to help movement inside the
female reproductive tract towards the ovum for fertilisation.

(iii) Acrosome It contains enzymes required to dissolve the ovum membranes to facilitate
contact and penetrate ovum for fertilisation.

Middle piece It contains plenty of mitochondria to produce energy for the movement of sperm.

38.When and where are primary oocytes formed in a human female? Trace the development
of these oocytes till ovulation (in menstrual cycle). How do gonadotropins influence this
developmental process? [Delhi 2010]

or

Explain the different stages of oogenesis in humans starting from foetal life till its
completion. When and where in the body is oogenesis completed? [Delhi 2009]

Ans.(i)In human females, primary oocytes are formed during the embryonic developmental
stages in the foetal ovaries.

(i) (@) Primary oocytes start dividing and enter prophase-l of meiosis to remain suspended at
this stage.

(b) Each primary oocyte is surrounded by a layer of granulosa cells and become the primary
follicle.

(c) The primary follicle when surrounded by more layers of granulosa cells, is called a
secondary follicle.

(d)Secondary follicle transforms into a tertiary follicle, with the developmentof a fluid-filled
cavity (antrum) around the primary oocyte.

(e)Granulosa cells become organised into an outer theca externa and an inner theca interna.
(f) Now, primary oocyte completes meiosis-l and forms a larger haploid secondary oocyte and
a tiny first polar body.

(g)Tertiary follicle grows and becomes a mature follicle called Graafian follicle.

(h)Secondary oocyte secretes a new membrane called zona pellucida around it.

(At this stage, follicle ruptures to release the secondary oocyte, which moves into the
cytoplasm

(j)Secondary oocyte completes meiosis-I | only when a sperm enters its cytoplasm. It forms a
larger cell, the ootid and a small cell, the second polar body.

(iii) Influence of Gonadotropins on oogenesis

e Gonadotropins, i.e. LH and FSH stimulate follicular development and secretion of
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oestrogens by the growing follicles.

e Both LH and FSH attain a peak level in the middle of the cycle (14th day).

e Rapid release of LH during mid-cycle causes ovulation.

e [ Halso stimulates the formation of corpus luteum from the ruptured follicle and
secretion of progesterone from corpus luteum.

39.(i) Give a schematic representation showing the events of spermatogenesis in human
male,

(ii) Describe the structure of a human sperm. [All India 2010]

Ans.(i)A primary spermatocyte undergo first meiotic division leading to two equal, haploid cells
called secondary spermatocytes, which contains only 23 chromosomes each.

(a)The secondary spermatocytes undergo the second meiotic division to produce four equal,
haploid spermatids.

(b) The spermatids are transformed into spermatozoa (sperms) by the process called
spermiogenesis.

(c) Sperm heads are embedded in the Sertoli cells and are finally released from the
seminiferous tubules by the process called spermiation.

Chromosome Spermatogonia
number per cell 46) Mitosis differentiation

Primary spermatocytes
Ist meiotic division

(23) Secondary spermatocytes
2nd meiotic division

(23) Spermatids

Differentiation

Spermatozoa

Spermatogenesis in human male

(i) Human sperm contains four main parts, i.e. Head It contains an elongated, compact,
haploid nucleus, i.e. concentrated DNA. The anterior end is covered by a cap-like structure
called acrosome. The acrosome contains enzymes that help in dissolving membranes of the
ovum for fertilisation.

Neck It contains two centrioles, a proximal centriole, which is necessary for the first cleavage
division of zygote and a distal centriole that is connected to the tail filament.

Middle piece It contains a number of mitochondria to provide energy for the motility of
sperms.

Tail It consists of an axial filament surrounded by the plasma membrane. Tail helps the sperm
to move in the female reproductive tract towards the female gamete for fertilisation.

40.(i) Draw a diagrammatic labelled sectional view of a seminiferous tubule of a human.

(i) Describe in sequence the process of spermatogenesis in humans.[All India 2010]

Ans (i) Sectional view of a seminiferous tubule.

Spermatogenesis is production of sperms in males.

(i) In testis, the immature male germ cells (spermatogonia) produce sperms by
spermatogenesis that begins at puberty.

(iSpermatogonia (sing, spermatogonium) present on the inside wall of seminiferous tubules
multiply by mitotic division and increase in numbers.

(iii) Each spermatogonium is diploid and contains 46 chromosomes. Some of the
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spermatogonia called primary spermatocytes periodically undergo meiosis.

(iDiagram showing head of human sperm is The acrosome is filled with enzymes that help in
fertilisation of the ovum.

Plasma membrane
Acrosome

Nucleus containing

Head - chromosomal material

Neck

—— Middle piece
——== Mitochondria
(energy source for swimming)

Tail

Structure of a sperm

(i)Neck contains two centrioles, a proximal centriole which is necessary for first cleavage
division of zygote and a distal centriole, that gives rise to axial filament of tail

(ihMiddle piece possesses many mitochondria to produce energy for the movement of tail to
facilitate sperm motility.

(i) Tail of the sperm consists of an axial filament. Its role is to help movement inside the
female reproductive tract towards the ovum for fertilisation.

(iii) Acrosome It contains enzymes required to dissolve the ovum membranes to facilitate
contact and penetrate ovum for fertilisation.

Middle piece It contains plenty of mitochondria to produce energy for the movement of sperm.

41.Study the following flow chart. Name the hormones involved at each stage. Explain their
functions.

Hypotlla]amus
Pituitary
1
Testes

Ans Hypothalamus It secretes Gonadotropin Releasing Hormones (GnRH).

Pituitary GnRH stimulates the anterior pituitary gland to secrete FSH and LH.

Testes LH stimulates Leydig cells of testes to secrete androgens (like testosterone), which
control spermatogenesis. FSH acts on Sertoli cells of testes which in response secrete certain
factors necessary for spermiogenesis. The sperm heads become embedded in the Sertoli cells
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42 (i) Draw a schematic diagram of a human sperm and label the cellular components. Give
the functions of any three parts.

(i) Where are the sperm heads found embedded to survive after spermatogenesis? [Delhi
2009]

Ans (i) Human sperm

Diagram showing head of human sperm is The acrosome is filled with enzymes that help in
fertilisation of the ovum.

Plasma membrane
Acrosome

Nucleus containing

Head - chromosomal material

Neck

— Middle piece

B—— Mitochondria
L (energy source for swimming)

Tail

Structure of a sperm

(i)Neck contains two centrioles, a proximal centriole which is necessary for first cleavage
division of zygote and a distal centriole, that gives rise to axial filament of tail

(ihMiddle piece possesses many mitochondria to produce energy for the movement of tail to
facilitate sperm motility.

(i) Tail of the sperm consists of an axial filament. Its role is to help movement inside the
female reproductive tract towards the ovum for fertilisation.

(iii) Acrosome It contains enzymes required to dissolve the ovum membranes to facilitate
contact and penetrate ovum for fertilisation.

Middle piece It contains plenty of mitochondria to produce energy for the movement of sperm.

Functions

(a)Head contains acrosome that have enzymes, which help in dissolving ovum membrane for
fertilisation.

(b)Middle piece contains many mitochondria, which provide energy for the motility of sperm.
(c)Tail helps in movement of sperm required to reach the ovum.

(i) The sperm heads become embedded in the Sertoli cells, to derive nutrition, so as to survive
after spermatogenesis

43.(i) Given below is the TS of human ovary. Identify the following in the diagram Corpus
luteum, Secondary oocyte Antrum, Primary follicle and Primary oocyte.

(ii)Explain the changes the primary oocyte undergoes, while in different follicular stages
before ovulation.[Foreign 2009]
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Ans.The parts identified in given TS of ovary are
A-Graafian follicle

B-Antrum

C-Ovum

D-Corpus luteum

E-Primary follicle

(i) Changes in primary oocyte before ovulation

e Primary oocyte is surrounded by a layer of granulosa cells and is called primary follicle.

e Many primary follicles degenerate from birth to puberty.

e Primary follicle becomes surrounded by more layers of granulosa cells and becomes the
secondary follicle.

e Primary oocyte grows on a stalk and fluid-filled cavity called antrum develops in the
follicle, at this stage, it is called the tertiary follicle.

e Primary oocyte undergoes meiosis-l, forming a large secondary oocyte and a tiny first
polar body.

e Secondary oocyte forms a new membrane, called zona pellucida around it.

44 Give a schematic representation of oogenesis in humans. Mention the number of
chromosomes at each stage. Correlate the life phases of the individual with the stages of the
process. [Delhi 2008; Foreign 2008]

Ans.Schematic representation of oogenesis

Oogonia

Chromosomes number
| Mitosis differentiation per cell
Foetal life (46)
Primary oocyte
] Ist meiotic
division
£) (con_'ipl?ted
Bith +cc<=====:%==s . prior 1o
Childhood ovulation)
Puberty .-«css---
| F ° Secondary oocyte (23)
Irs
Adult polar body
raprol-ri:ifgcthre
} Second Owum (23)
polar body

Oogenesis in human female showing formation of ovum

Oogenesis in different phases of life are as follow:

Embryonic stage Oogenesis starts during the embryonic development stage. At this stage
some million oogonia are formed within each foetal ovary. Oogonia start division, enter
prophase-l of meiosis, get temporarily arrested at this stage and called as primary

oocytes. (N

Between birth and puberty A large number of primary oocytes degenerate during the period
between birth and puberty. About 60000-80000 primary follicles are left in each ovary. (1)
Reproductive period Primary follicles mature once at a time to transform into secondary
follicles and then into tertiary follicles.

(i) The primary oocyte completes meiosis-l to form a large haploid secondary cocyte and a tiny
first polar body.

(ii) Secondary oocyte starts undergoing meiosis-Il but is suspended at metaphase-Il.

(i) Mature follicle of the ovary ruptures to release the secondary oocyte, by the process called
ovulation (occurs in mid-cycle).

(iv) Secondary oocyte enters the Fallopian tube and completes meiosis-Il when a sperm enters
it. It forms a large cell ovum and a second polar body
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45 (i) Give a schematic representation of spermatogenesis in humans.

(ii)At which stage of life does gametogenesis begin in human male and female, respectively?
(iii)Name the organs where gametogenesis gets completed in human male and female,
respectively.  [Delhi 2008]

Ans.(i)A primary spermatocyte undergo first meiotic division leading to two equal, haploid cells
called secondary spermatocytes, which contains only 23 chromosomes each.

(a)The secondary spermatocytes undergo the second meiotic division to produce four equal,
haploid spermatids.

(b) The spermatids are transformed into spermatozoa (sperms) by the process called
spermiogenesis.

(c) Sperm heads are embedded in the Sertoli cells and are finally released from the
seminiferous tubules by the process called spermiation.

Chromosome Spermatogonia
number per cell (45} Mitosis differentiation

Primary spermatocytes
Ist meiotic division

(23) Secondary spermatocytes
2nd meiotic division

(23) Spermatids

Differentiation

Spermatozoa

Spermatogenesis in human male

(d) Human sperm contains four main parts, i.e. Head It contains an elongated, compact,
haploid nucleus, i.e. concentrated DNA. The anterior end is covered by a cap-like structure
called acrosome. The acrosome contains enzymes that help in dissolving membranes of the
ovum for fertilisation.

Neck It contains two centrioles, a proximal centriole, which is necessary for the first cleavage
division of zygote and a distal centriole that is connected to the tail filament.

Middle piece It contains a number of mitochondria to provide energy for the motility of
sperms.

Tail It consists of an axial filament surrounded by the plasma membrane. Tail helps the sperm
to move in the female reproductive tract towards the female gamete for fertilisation.

(ii) Spermatogenesis in human males start at puberty. Oogenesis in human females begins
during the embryonic development stage.

(i) In human males, gametogenesis completes in testes and in females, it completes in
Fallopian tube.

46.(i) Draw a labelled diagram of a sectional view of human seminiferous tubule.

(ii) Differentiate between gametogenesis in human males and females on the basis of
(a)Time of initiation of the process.

(b)Products formed at the end of the process.[All India 2008]

Ans.(i))Spermatogenesis is production of sperms in males.

(a) In testis, the immature male germ cells (spermatogonia) produce sperms by
spermatogenesis that begins at puberty.

(b)Spermatogonia (sing, spermatogonium) present on the inside wall of seminiferous tubules
multiply by mitotic division and increase in numbers.

(c) Each spermatogonium is diploid and contains 46 chromosomes. Some of the
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spermatogonia called primary spermatocytes periodically undergo meiosis.

Spermatozoa

Spermatid

Secondary spermatocyte
Primary spermatocyte
Sertoli cell

Spermatogonium

Sectional view of a seminiferous tubule (enlarged)

(i) Differences in gametogenesis in human males and females are:

Male Female

Time of initiation is from Initiates at embryonic
the age of puberty. development stage.

Products formed atthe  Products formed are
end of process are four  one primary oocyte,
spermatozoa from one one functional ovum
primary spermatocyte. and two polar bodies.

47.Draw a labelled sectional view of a human ovary. Explain the events of oogenesis. [Delhi
2008C]

Ans.Oogenesis is the process of formation of a female gamete or ova in the ovary.

(i)It starts during embryonic stage in a female.

(i)About a million oogonia are formed in the ovary of the female foetus (of 25 weeks). No new
oogonia are formed after birth.

(i) The oogonial cells start meiotic division, enter into prophase-l, get temporarily arrested at
that stage and are called as primary oocytes.

(iv)Each primary oocyte then gets surrounded by a layer of granulosa cells called primary
follicle.

(V)A large number of primary follicles degenerate during the phase from birth to puberty. As a
result, about 60,000-80,000 primary follicles are left in each ovary at puberty.

; Tertiary follicle
F;ga?j;y showing antrum

Blood
vessels

Graafian follicle

Corpus luteum

Sectional view of a ovary = - -

Development of ovum from an oogonium in a human female.

(i) Oogonium which enters meiosis-l is the primary oocyte. Division remains suspended in
prophase-l.

(iPrimary oocyte becomes surrounded by a layer of granulosa cells and is called the primary
follicle.

(iii) Primary follicle gets surrounded by more granulosa cells and a thecal layer. This stage is

Get More Learning Materials Here : & m @&\ www.studentbro.in



called secondary follicle.

(iv) A cavity develops in the secondary follicle around the primary oocyte called antrum.
(v)Thecal layer becomes organised into an outer theca externa and an inner theca interna. This
stage is called tertiary follicle.

(vi)Primary oocyte completes its meiosis-l and forms a large cell-the secondary oocyte and a
tiny cell-the first polar body.

(vii)Tertiary follicle transforms into a mature follicle called Graafian follicle (mature ovum).

48.Study the graph given below and answer the questions that follow
Y
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hormone levels

(i)Name the hormones X and Y.

(i) Identify the ovarian phases during a menstrual cycle.

(a)5th to 12th day of the cycle

(b)14th day of the cycle

(c)16th to 25th day of the cycle

(iii)Explain the ovarian events (a), (b) and(c)under the influence of hormones X and Y. [All
India 2008C]

Ans.(i)X-Leuteinising Hormone (LH)’

Y—Follicle Stimulating Hormone (FSH)

(i) (@) 5th to 12th day of the menstrual cycle is called follicular phase. The primary follicles
grow and become fully mature Graafian follicle.

(b) 14th day of the cycle is called ovulatory phase and marks ovulation.

(c)16th to 25th day is luteal phase. The corpus luteum secretes large amount of progesterone
which is essential for the maintenance of the endometrium.

(i)Secretion of gonadotropins increases gradually during the follicular phase and stimulates
follicular development as well as secretion of oestrogens by the growing follicles.Both LH and
FSH attain a peak level in the middle of cycle. Rapid secretion of LH leads to LH surge, which
induces rupture of follicle and release of ovum,i.e.ovulation.In the secretory phase LH
stimulates the remains of Graafian on follicle to develop corpus luteum which secretes large
amount of progesterone essential for maintenance of endometrium

Get More Learning Materials Here : & @ @&\ www.studentbro.in



	Important Questions for CBSE Class 12 Biology Gametogenesis
	Human Reproduction Important Questions for CBSE Class 12 Biology Gametogenesis
	Previous Year Examination Questions
	1 Mark Questions
	2 Marks Questions
	3 Marks Questions
	5 Marks Questions
	Share this:
	RECENT POSTS
	RD SHARMA SOLUTIONS
	NCERT SOLUTIONS
	SOCIAL PROFILES




