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UNIT —V HUMAN REPRODUTIVE SYSTEM

VA-HUMAN REPRODUCTIVE SYSTEM
Very Short Answer Questions

1. Where are the testes located in man? Name theqgtective coverings of each testis.
A. Testes are the male primary sex organs aratddcooutside the abdominal ¢ in & pouch

named as ‘scrotum’. Q
Each testis is enclosed in a fibrous espelknown as ‘tunica albudﬁ d outer ‘tunica
vaginalis’.

Q.

2. Name the canals that connect the cavities of stal sae bdominal cavity. Name

®
the structures that keep the testes in position?

A. The cavity of scrotal sac is connected to t 1 My through the ‘inguinal canal'.
Testes are held in position in the sarohy
a) ‘Gubernaculun’, a fibrous cord th n@(estis with the bottom of scrotum.
geﬁm

b) ‘Spermatic cord’ formed by ves, blood vessels and other tissues.
The Male Testis

Rete Testis

Ductus Deferens

T e

0 ) e T L. .
M s Epididymis
ey 3‘;; \ A A Head, body, and tail

.
>

Tunica Yaginalis
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What are the functions of Sertoli cells of theesniniferous tubules and the Leydig cells

in man?
1) Sertoli cells : Also known as ‘nourishing cells’ helps in the nebment of spermatozoa

and produce a hormone ‘inhibin’, which inhibits texretion of FSH.

Spermolocyte  spemmafids

Cell of Serloll

Spermatogonia

O

eharacters and

Spermalozog Sl T W T R
LR e Y L8

i) Leydig cells: Produce testosterone that controls the secon@

spermatogenesis. Qo

4. Name the copulatory structure of man. What arefle,th olumns of tissues in it?

The penis is the copulatory structure in man. &
It is made up of the three columns cfues T e: Two upper ‘Corpotavernosaon

the dorsal side and on€drpus Spongiosugon the ventral side.

ion?
aploid spermatids into speoma& or sperms.

ch sperm head becomes embeddbkd Eertoli cells and

5. Define Spermiogenesis and Sp

A. Spermiogenesis Transfgrm@
[

Spermiation: The proces&

finally released frarl"n e Seminiferous tubules.
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Q'
8. What is implantation with reference to embryo? . Q

A.
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What are the four extra embryonic membranes?
The four extra embryonic membranes are
a) Chorionic Membrane b) Amniotic Membrane

c) Allantoic Membrane d) Yolk sac

Define gestation period. What is the duration ofjestation period in the human Reings?

Pregnancy is the intra uterine development & éimbryo or foetus. It is cdlled as
gestation period. Q
In humans the gestation period is 266 d@gsweeks) from the fe@ of egg or 40

weeks from the start of last menstrual cycle.

The trophoblast of blastocyst invades the endao us and get implanted into the

uterine mucosa till the whole of it comes to li thickness of the endometrium. It

is called as interstitial implantation. It begs

proteolytic enzymes formed by the %

Distinguish between hypoblast iblast.

day after fertilization. It is aided by

Hypoblast Epiblast
It is formed by ;:e mination of cellg\fter delamination, the remaining part of the

from the lowe The cell layer on thembryonic disc of blastocyst is call
inner embryo sc epiblast

It future extra embryonijc

D
o

en er
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10. Write two major functions each of testis and cary?
A. Functions of Testis:
a) Testis produces sperms.
b) Leydig cells of testes produce a male sex hoarzalled ‘Testosterone’ which controls
the development of secondary sexual charactersgarinatogenesis.
Functions of Ovaries:
a) Ovaries are primary female sex organs, produaimovum during each menstrual cycle.

b) They produce female hormones, Estrogen andeBtepne.

11. Draw a labelled diagram of a sperm? C)O

Plasma
membrane
L 4

Acrosome

Nucleus containing - ‘ \

chromosomal material

Neck
Nuciaus—.___&i§ Heaad

Middle piece Connecling pieco J;_

Mitochondria Proximal ceniriole ~— I-Nack

(energy source for swimming) Coarse outer fiber — S8

Quter doublet hd
microtubules [
Tail Cantral pairod H 1
microtubLles Il e
-'-- A
Anmulus-—"
b !

Circurnierential fibars
—Tail

12. What ar% jor components of the seminaldid?
A. Seminal f is an alkaline, viscous fluid thabntains fructose, proteins, citric acid,

inorganie’ phosphorus, potassium and prostaglandins. produced by seminal vesicles

present posteroinferior to the urinary bladdeihia pelvis.

13. What is menstrual cycle? Which hormones regulatmenstrual cycle?
A. The reproductive cycle in the female primaté® Imonkeys, apes and humans is called

‘menstrual cycle’. The cycle is regulated by mdjofour hormones. They are:

www.sakshieducation.com



www.sakshieducation.com

a) Luteinising hormone (LH),
b) Follicular stimulating hormone (FSH)
c) Estrogen &

d) Progesterone.

Gonadotrapin secretion

Owarian cycle

Ovarian Cycle

FSH

ewsloping follicle Mature follicle |
Er:. Iré"z::-' ’I‘. a ': 'li?;x : .l‘. :. I- .'r-' '-'-'. a! E - 1-_‘_"‘ _ ..";:I'\-'l\-.-' '-_ gt
A = % ,": AR ._J' e -_'-:~_-,-.-‘1 feders
Follicular phase |:|.,,,.|1,“ii,.,-.I Leeal phase

Lo ;:émluh i L

Regressing cofpus lafeem

Thickness of endometrium  Ovarian hormone secretisn

ays | 7 14 F1] 28 x.
Progesterone I

MEnsRyation Pralfesative phase Secrelory phase Heastivation

14. What is parturition” ormones are involvel in inducing parturition?

A.

15.

The process of, deliwering of the foetus, stgrtirom labour (a series of strong, rhythmic

uterine contragii that push the foetus the pkaceutside the body) is called parturition.
Oxytocigi hormone responsible for the contractiontefus during parturition.

How Wiany eggs do you think were released by tlwary of a female dog which gave

birth to six puppies?

The dog has produced single ovary but it mighfdrtilized by six different sperms.

After fertilization, the synkaryon or zygotnucleus undergoes divisions and forms six
equal or unequal zygotes, those give birth to sppies.
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17.

18.

19.
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What is Neurulation?
Neurulation is the process of formation of nétmae from neural plate in embryo as part of

organogenesis.

What is Capacitation of sperms?
Capacitation of sperm refers to the physiologatenges that the spermatozoon undergoes

to be able to penetrate and fertilize an egg.

What is compaction in human development?
The process in which morula becomes embryo bycmg unequal Qe smaller and

larger blastomeres and forming a superficial fiet @yer trophobla d inner cell mass

embryo proper. Q.

)
Distinguish between involution and ingressiomith\eJ& development.

Involution Ingression

It is the process by which future mesade s the process in which future endodermal

cells converge through the priniti rgoveells from the epiblast, replaces and forms
and reach epiblast and endode the endoderm hypoblast of the embryo
@

\Q‘,\
&
>
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Ductuli efferentes
testis

Tubuli seminiferi
contorti
(Lobuli testis)
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Short Answer Questions

Describe microscopic structure of testis of man?
The testes or testicles are a pair of oval @inknale primary sex organs suspended outside

the abdominal cavity within a pouch called ‘scrotuiithe low temperatureéz— 2.5°C) IS

maintained in the scrotum to promote spermatogsnesi

Each testis is enclosed in a fibrous envelopenidal Albuginea’. The envelo xtends

inward to form septa that partition the testis ifdbules. There are nearl
lobules in each testis. Each lobule contains 1 tog8ly coiled ‘seminif
pouch of serous membrane called ‘tunica vaginabsers the testis.(\ ; '

sticular
bules’. A
Each seminiferous tubule is lined by ‘germinal tegium’ Ich consists of
undifferentiated male germ cells called ‘spermatoglomotheg cells’ and nourishing cells
called ‘Sertoli cells’. These cells provide nutriititogpe oa and also produce inhibin
that inhibits the secretion of FSH. The regionyl seminiferous tubules contains
Leydig cells. These cells produce androg% t nmaportant is ‘Testosterone’. It
a

controls the development of second | chlemacand spermatogenesis. The

seminiferous tubules open into va entlh‘rough ‘rete testis’. Rete testis is a
network of tubules in the testis spermaaaoirom seminiferous tubules to vasa
efferentia.

Ductus defer ens

AL ductus deferentis

Tunica vaginalis testis

Tunica albuginea

Mediastinum
testis

epididymidis
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Cytoplasm Spermatozoon

Spermatogonium  ©f Sertoli cell Tails of spermatozoa

Lumen of Varying stages of Leydig cell
seminiferous tubule sperm development ’

Describe the microscopic structure of ovary »

Ovaries are the primary female sex org thediyce the ‘female gametes’ or ‘ova’ and
several steroid hormones (ovarian h @). Agfanvaries is located one on each side
of the lower abdomen. The double T& fold eftpeeum connecting the ovary with the
wall of abdominal cavity is kno % he ‘mesovariu

The ovaries are cov€rediyon ghe outside byer laf simple cuboidal epithelium called

‘germinal’ (ovarian),epi &n. This is actuallyet visceral peritoneum that envelopes the
ovaries. Under thjs.la here is a dense conreetissue capsule, the ‘tunica albuginea’.
The ovari o%s distinctly divided into antevucortex and an inner medulla. The
cortex is den nd granular due to the presenoeirakrous ovarian follicles in various
st 0 elopment. The medulla in a loose ativeetissue with abundant blood

vesSels, Jymphatic vessels and nerve fibers.
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B, corpus
luteum

7. corpus
luteum

I primary
follicle

2. growing

fallicle follicular Auid

egg cell i 3. mature
follicular follicle
TIME O
Germinal epithelium O
Tong pellucida
growing Periloneum @
Follicle cells .~ Owum avorian

follicles

Corical
stromao

Mesovarum O
)

General epllheullumv
Medullary strama ]

Membrana
granulosa

Corono
radiata Corpus alblcans
i Corpus luleum
SEUS
proligerous Lutein cells
Blogd clat

Follicular Fibrous
cavity  conneciive Ruplured follicle
Hesue with clotted blood
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PRIMARY
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SECONDARY
FOLLICLE
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EARLY
TERTIARY
FOLLICLE

40 Opm

www.sakshieducation.com

BASEMENT LAMINAE

DICTYATE QOCYTE

GRANULOSA CELLS

BASEMENT LAMIMAE
GRAMULOSA CELLS

FULLY GROWN DOCYTE
IONA PELLUCIDA

BASEMENT LAMINAE
r GRANULOSA CELLS

ZOMA PELLUCIDA

FULLY GROWN OOCYTE
PRESUMPTIVE THECA

THECA EXTERMA
BASEWENT LAMINAE
STERQID SECRET-
ING CELLS

ANTRUM
BLOOD VESSEL

__FULLY GROWN
QOCTTE

_ MULTIPLE LAYERS OF
GRANULOSA CELLS

e T
E?:; by Lt ——THECA INTERNA
FF

Describe the Graafian follicle in woman? ;(b

During ‘oogenesis’, the formed game hdlsa@ oogonia in each foetal ovary are

called primary oocytes. Each a | ocyte getgosimmded by a flattened layer of

follicular cells. It is called ‘p ial follicle The follicles become cuboidal and
proliferate to produce sirati@pithelium magbead cells called granulose cells. Follicles
at this stage of deyel r@are called ‘primatiicles’. A homogenous membrane, the
‘zona pellucida’ a etween primary oocyte gnathulose cells. The innermost layers
of granulose cglls"are’firmly attached to zonaymédla forming ‘corona radiata’.

A cavity a n membrane granulose, it in@eas size, and wall of follicle becomes
thi @Iicle expands the stromal cellsreunding the granulose become condensed
to overing called inner ‘theca interna’ ander ‘theca externa’. Now these follicles
are called ‘secondary follicles’.

The cells of theca interna secrete a hormone cc&lestrogen. At this stage, the primary
oocyte within the secondary follicles grows in semed completes ‘meiosis I' forming a
large haploid ‘Secondary oocyte’ and a small ‘fipsilar body’. Then the "3 meiotic

division starts but stops at metaphase. The secpmaléicle further changes into the nature
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follicle called ‘Graafian follicle’. The rupture ofraafian follicle by LH results in the

release of ovum, a process called ovulation.
HISTOLOGIC ARCHITECTURE OF GRAAFIAN FOLLICLE

MEMBRANA GRANULOSA
CELLS

THECA INTERSTITIAL CELLS

antrum (FOLLICULAR

CAPILLARIES »

e

THECA INTERMA

LOOSE CONNECTIVE ___
TISSUE

ZONA PELLUCIDA

CUMULUS OOQPHOROUS
GRAMULOSA CELLS

~ CORONA RADIATA
GRANULOSA CELLS

BASAL LAMINA

Y
&
4. Draw a labelled diagram of the male reproducti N‘u?
v

Ureter —

Seminal vesicle

Urinary bladder
Vas deferens -

Prostate "~ Ejaculatory duct

Penis
Rect

Urethra s
Anus
(ilans penis

Foreskin - Testis

Scrotum  Bulbourethral gland

Figure 1{a). Diagrammatic sectional view of male pelvis
showing reproductive system

60’
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Urinary

Ureter
bladder

Vas deferens Seminal
vesicle
Prostate

. (..._ Bulbourethral

|| gland

Epididymis —
/ Urethra

Vasa efferentia
Rete testis -

Teslicular lobules

. Foreskin
Glans penis O
Figure 1(b). Diagrammalic view of male reproductive sysiem o
{part of testis is open to show inner details)
@
5. Draw a labelled diagram of the female reproducﬁeﬂ/@?
Fallcgpian Funcdus of Owarian SUspe nEary
tube uterus ligament ligament
e,
L\"- ==
y! G ‘ g
% .F~ é
(e ,
Owary Fimkbriae 4
Perimetrium
Crvatian Mo e rilm
follides # Body ofuterus
Endometrium )
Cemix of utemns
" wading

{

6. Describe the structure of seminiferous tubule?
A. Seminiferous tubules are present in the lobofetestes. Each seminiferous tubule is lined

by the germinal epithelium which consists of urelifintiated male germ cells called
spermatogonial mother cells and ‘nourishing celdled ‘Sertoli cells’. The spermatogenia
produce primary spermatocytes which undergo meidiigsion finally leading to the

formation of spermatozoa or sperms (spermatogenesis
www.sakshieducation.com
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Cytoplasm Spermatozoon
Spermatogonium  ©f Sertoli cell Tails of spermatozoa

Lumen of Varying stages of Leydig cell

seminiferous tubule sperm development
Sertoli cells provide ngtriti t\sfoermatozoa gndduce a hormone ‘inhibin’ which
inhibits the secretign o P& he regions outsideseminiferous tubules called interstitial
spaces contain Leydi Is. Leydig cells produndragens, mainly Testosterone that
controls the \%ment of secondary sexual clemacand spermatogenesis. The
seminiferou S open into ‘vasa efferentiedtigh the ‘Rete Testis'.

(gnatogenesis? Briefly describe the pcess of spermatogenesis in man.

During puberty, in the testis the immature mgéem cells, spermatogonia produce sperms
by spermatogenesis. The spermatogonial stem celieminiferous tubules multiply by
repeated mitotic divisions and develop into primsipgrmatocytes with 45 chromosomes. A
primary spermatocyte undergoes first meiotic donsio produce 2 equal sized haploid
‘secondary spermatocyte’ which have only 23 chramess. These undergo second meiotic

division to produce four haploid ‘spermatids’ whiah turn transform into spermatozoa
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(sperms) by the process called spermiogenesist gfiermiogenesis, sperm heads become
embedded in Sertoli cells, and are finally releaBedh the seminiferous tubules by the
process ‘spermiation’.

Spematogenesis starts at the age of puberty dnerigase in the secretion of gonadotropin
releasing hormone (GnRH), produced from hypothakamiine increased levels of GnRH
inturn stimulate pituitary gland to produce two gdotropins.

a) Luteinizing Hormone (LH)

b) Follicular Stimulating Hormone (FSH)

LH acts as Leydig cells and stimulates the semmetf androgens. S in turn
stimulate the process of spermatogenesis. FSHoactertoli cells abmtes secretion

of some factors which help in the process of Spegemnesis.

Testis and Spermatogenesfs

EPiACYIS : Sertolicell  Germinal
Testis b — =~ cell f{“;,
Nw, _Colled A (] (diploid) \\!
semini= — : E_%) = Primary
ferous 5 ,- spermato-
tubules cyte “)

5 ‘@ i i MEIOSIS |

Cross-
seminifarous tubule

v
What is Oogenesis? Give a brief account of Oogesis in a woman?
A. The process of formation of mature female gamésecalled ‘Oogenesis’. It is initiated
during the embryonic development stage when a eoaplmillion gamete mother cells
(oogonia) are formed within each foetal ovary aomdndt multiply thereafter. These cells
start division and stop the process at prophadetheomeiosis — I. At this stage they are

called primary oocytes.
www.sakshieducation.com
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Each primary oocyte is surrounded by a flattereeged of follicular cells, it is called
primary follicle. These follicular cells become cudlal and proliferate to produce a
stratified epithelium called membrane granuloseesgnhcells are called granulose cells.
Follicles at this stage are called primary follgleéA homogenous membrane, the ‘zona
pellucida’ appears between primary oocyte and dosewcells.

A cavity appears within the membranous grasamilocreases in size and the wall of
follicle becomes thin. The oocyte lies eccentricati the follicle surrounded by granulose
cells. As the follicle expands the stromal cellsreunding membrane gra e become
condensed to form a covering ‘theca interna’ angrocovering ‘theca e aPNow these
are called ‘secondary follicles’. The cells of theiaterna later se gormone called
‘oestrogen’. The primary oocyte within the graafiandergoes t@'ﬂeiotic divisions,
finally changing into a ‘Graafian follicle’. The @afian follicle% Bt first very small, it
enlarges, becomes so big that it not only reaclle$@ ovary, but also forms a

bulging in this situation. Ultimately the foIIicimptw{e% ing the ovum.

Oogenesis in Humans

Prim Fallopian
fc-lln:??s luwI

Fertilization

B Germlnal cell
AC

(diploid)

\, ary oocyte
{hapluld)

O " (naplo)
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Ovarian cell
~__ Mitosis (46 chromosomes)

Primary oocyte " Ovary
(46 chromosomes)

First meiotic division
Secondary oocyte
(23 chromosomes)

Oogenesis (g

Fertilization 03
bod released
¥ (‘;“--—Sperm cell
__ (23 chromosomes)
; Second meiotic O
l division
‘I:ular bodiiea
egenerating Zyg o
\\ai dvﬁ chromosomes)
- ° \)
. D I Il ' f ffian follicle? \14\
9 raw a labelled diagram of Graffian follicle P
Primary oocytes

Corpus Degenerating:
luteum corpus luteum
Ruptured
follicle

Granulosa cells
Development
ki of oocyte
¥: and
follicle

Basal lamina

Antrom

Corona radiata Egg ..
Continued

development
Cumulus cophorus of follicle
Mature et D
follicle :
Ss.-c::ndary Primary
oocyte oocyte

Structure of the Graafian follicle

& .
HISTOLOGIC ARCHITECTURE OF GRAAFIAN FOLLICLE

MEMBRANA GRANULOSA

CELLS THECA INTERSTITIAL CELLS

THECA INTERNA anTrom (FOLLICULAR
LOOSE CONNECTIVE___
TISSUE CAPILLARIES

ZONA PELLUCIDA

CUMULUS QOPHORQUS
GRANULOSA CELLS

 CORONA RADIATA
GRANULOSA CELLS

BASAL LAMINA
THECA EXTERNA
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In our society women are often blamed for givig birth to daughters. Can you explain
why this is not correct?

The sex of a child depends on the male parenbdiuon female parent. The sex of the baby
has been decided at the time of fertilization fts€éhe chromosome pattern in human
female in XX and that in the male is XY. Therefaikthe haploid gametes produced by the
female (ova) have the sex chromosome X, wheream#ie gametes (sperms) have either
X chromosome or Y chromosome. 50 percent of speany the X chromosomewhile the
other 50 percent carry the Y chromosome.

After fusion of the male and female gametes thgote would carry either or XU
depending on what type of sperm fertilized the ovdine zygote rm ‘XX would
develop into a female child and that with XY woud@dm a male cC) So, the sex of a
child depends on the male parent (heterogametenpaout nat o Sther.

Describe the accessory glands associated wit .&Qctive system of man?

The male accessory glands are h&

(a) Seminal Vesicles (b) Prostate G ) Buibthral Glands

a) Seminal VesiclesThe seminal vegic re a pair of simple tubulands present

posterior — inferior to the urin @F in tpelvis. Each seminal vesicle opens into

corresponding vas deferens th ers into peogflaind. The secretion of the seminal

vesicles constitutes about @ercent of the volwheeminal fluid. It is an alkaline,

viscous fluid that ¢on 'Mctose, proteinsticiacid, inorganic phosphorus, potassium
%E)se IS main energy sdarcéhe sperm and prostaglandins aid

and prostaglandins.
fertilization by a@ mucous lining of the certd be more receptive to sperm as well as

by aiding the ment of sperm towards the ovum.
b) t land: Prostate gland is located directly beneath theawyi bladder. The
gl sufrounds the ‘prostatic urethra’ and semslsecretions through several prostatic

ducts. In man, the prostate contributes 15 — 30goerof the semen. The prostate secretion
activates spermatozoa and provides nutrition.

c) Bulbourethral Glands: They are also called ‘Cowper’s glands’ are locdiedeath the
prostate gland at the beginning of the internatiporof the penis. They add an alkaline

fluid to semen during the process of ejaculatiohe Tluid secreted by these glands
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lubricates the urethra. It also functions as ahfilug agent that washes out the acidic urinary

residues that remain in urethra, before the semejaculated.

Describe the placenta in a woman?

Placenta is a structural and functional unitboth chorionic villi and uterine tissue and it
develops between the embryo (foetus) and the motter maternal and foetal bloods do
not mix with each other. They are separated bylaeental membrane.

The placenta consists of two essential portiomeaternal part of the placen ived from
the endometrium of the uterus and foetal membrah#dse foetal part of t nta.

The maternal components of the placenta are: @

a) Uterine epithelium O

b) Uterine connective tissue Q’

c) Uterine capillary epithelium O

The foetal components of the placenta are: /\
a) Foetal capillary endothelium

b) Foetal connective tissue ‘v

c) Foetal chorionic epithelium O

The placenta of human is calle@ychegioallontoiacphta as allantois fuse with chorion in
the process of vascularisation. % nta is dist@d the villi are restricted to the dorsal
surface of blastodisc. Plac@is haemochorighasmaternal blood comes into direct

contact with the f(ﬂ%@n. During parturitidme placenta is cast off with the loss of
n

embryonic membr, d the encapsulating matessaks (deciduas) causing extensive

haemorrhage e by bleeding. So, it is alBeccdeciduate placenta.
Functions%ta:

1. I gen and nutrients to the embryo.

2. oves carbondioxide and excretory materraduyced by embryo.

3. Secretes progesterone which is essential forterance of pregnancy aftef month.

4. Secretes oestrogens (mainly estradiol) thathrematernal blood and promote uterine
growth and development of mammary glands.

5. Secretes Human Chorionic Gonadotropin (H®@) is similar to luteinizing hormone is
its action. This hormone is also called used agatdr in the detection of pregnancy in

early stages.
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6. Somatomammotropin secreted by placenta hasnan- insulin effect on the mother
leading to increased plasma levels of glucose amiha acids in the maternal

circulation. In this way it increases the availapibf these materials to the foetus.

Long Answer Questions

Describe female reproductive system of a womanitiv the help of labelled dia ?

The female reproductive system consists of a glaovaries along with a pai ducts,
uterus, vagina and the external genitalia locatethe pelvic regions. Qe arts of the
system along with a pair of mammary glands aregnatied structur unctionally to
support the processes of ovulation, fertilizatigregnancy, birth andm care.

1) Ovaries: Ovaries are the primary female sex organ t@uhe female gametes
(ova) and several steroid hormones (ovarian hor@o ovaries is located on each
side of lower abdomen. The double layered fow m connecting the ovary with
the wall of abdominal cavity is known as the pags

The ovaries are covered by a layer of ‘gr ir?%an) epithelium. Underneath this layer,
there is dense connective tissue cap. IQI&d]iC‘ﬁ Albuginea’. The ovarian stroma is
distinctly divided into an outer Qan inneedulla. The cortex appears more dense
and granular due to numero @an follicles. Wexulla is a loose connective tissue
with abundant blood veSsels{Lymphatic vesselsnande fibres.

2) Fallopian Tubew ):Each fallopian tube extends from the periphery axthe

ovary to the uter\%a it bears a funnel shaprohdibulum, with finger like projections

called ‘fimfria ich help in collection of ovumalled ‘ovulation’. The infundibulum
leads to i art of the oviduct called ‘amaulllhe last part of the oviduct,‘isthmus’
ha n%lumen and it joins the uterus. Fallogube is the site of fertilization. It
conductg’ the ovum or zygote towards the uterus éystalsis. The fallopian tube is
attached to the abdominal wall by a peritoneal taltled ‘mesosalpinx’.

3) Uterus: The uterus is a single and it is also called wolnls a large, muscular, highly
vascular and inverted pear — shaped structure mreséhe pelvis between the bladder and
rectum. The lower narrow part through which therugeopens into the vagina is called
‘cervix’. The cavity of the cervix is called ‘cenal canal’ which along with the vagina
forms the ‘birth canal'.
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The wall of the uterus has three layers of tissliee external thin membranous
‘perimetrium’, the middle thick layer of ‘myometmi and inner glandulas lining layer
called ‘endometrium’. The endometrium undergoedicythanges during menstrual cycle
while myometrium exhibits strong contractions dgrparturition.

d) Vagina: The vagina is a large, median, fibro muscular tila¢ extends from the cervix
to the vestibule (the space between labia mindirgg.lined by non — keratinized stratified
squamous epithelium. It is a highly vascular andnspinto the vestibule by the vaginal
orifice.

5) Vulva: Vulva or pudendum refers to the external genitdlthe fem vestibule
has two apertures — the upper external urethraterof the urethra (@ lower vaginal
orifice of vagina. Vaginal orifice is covered byraicous membrangﬂen’. Vestibule is
bound by two pairs of fleshy folds of tissue caliader ‘labia i {ora’ and outer larger
‘labia majora’. Clitoris is a sensitive, erectilmﬂctu;e th@s the upper junction of the
two labia minor above the urethral opening. Theréyi on of fatty tissue covered by
skin and pubic hair present above the labia m '%ns pubis.

Accessory reproductive glands of female:

a) Bartholin’s Glands: These are two gl located slightly posteria @nthe left and
right of the opening of the va a@ secretecusuto lubricate the vagina and are
homologous to the bulbourethr s of the mgbpeoductive system.

b) Skene’s GlandsThese afg’logated on the anterior wall of vaginayrad the lower end
of the urethra. Th cr» a lubricating fluidewhstimulated. The skene’s glands are
homologous to th %@ gland of the male remidee system.

c) Mamma ands;/These are paired structures that contain glandigkure and fat. The
alveol (’:}I@ t in the mammary lobes of egleindular tissue secrete milk, which is
sto

ies of alveoli. The alveoli openoimhammary tubes and then to mammary

du

which

rgm there to mammary ampulla and finallyreected to lactiferous duct through

Ilk is sucked out by the baby.
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Descrtibe male reproductive system of a man. Draw labelled diagram of it?
The male reproductive system or male genitatesysconsists of a number of sex organs
that are a part of the human reproductive systdme. Sex organs which are located in the
pelvic region include a pair of testes, accessonty glands and external genitalia.

1) Testes:The testes are a pair of oval pinkish male sexamsgsuspended in abdominal

cavity within a pouch called scrotum. The scrotusiph in maintaining the low temperature
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of the testes(2—2.5°C) necessary for spermatogenesis. The cavity of acs#c is

connected to the abdominal cavity through the ‘ingucanal’. Testes is held in position in
the scrotum of the ‘gubernaculum’, a fibrous cdrdttconnects the testis with the bottom of
scrotum and a ‘spermatic cord’ formed by the vdsmas, nerves, blood vessels and other
tissues that run from abdomen down to each testizteugh inguinal canal. Each testis is
enclosed in a fibrous envelope, ‘tunica albuginedijch extends inwards into testis and

divide it into lobules. Each lobule contains 1 tdhighly coiled seminiferous les. A

pouch of serous membrane ‘tunica albuginea’ cotrerdestis.
Seminiferous Tubules :Each seminiferous tubule is lined by germm@
|

consists of undifferentiated male gum cells calgmErmatogonial

" which
s’ and it also

bears ‘nourishing cells’ called ‘sertoli cells’.

- Spermatogonial cells (or) primary spermatocmederg@\ic division, producing

spermatozoa or sperms by a process spermatoggnes@
- Sertoli cells provide nutrition to spermatozm& uce a hormone ‘inhibin’, which

inhibits secretion of FSH (me
The region outside the tubules, contai lls of ‘Leydig cells’. They produce

androgens, the most important |n neorhtrols the development of secondary
sexual characters and spermato The serousféubules open into vasa efferentia
through the rete testis. Is a netwdrkubules is of the testis carrying
spermatozoa from the $e us tubules to tisa edferentia.

>
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2) mis: The vasa efferentia leave the testis and openantarrow, tightly coiled
tube called ‘epididymis’ located along the postesarface of each testis. The epididymis
provides a storage space for sperms and gives tinegnto nature. It is differentiated into
three regions.

a) Caput Epididymis

b) Corpus Epididymis

c) Cauda Epididymis
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The caput epididymis receives spermatozoa viavidea efferentia of the mediastinum
testis. It is mass of a connective tissue at tlok béthe testis that encloses the rete testis.
3) Vasa Deferentia:The vas deferens or ductus deferens is a longpwamuscular tube.
The mucosa of the ducts deferens consists of adps&tatified columnar epithelium and
lamina propria. It starts from the tail of epididgmpasses through the inguinal canal into
the abdomen and loops over the urinary bladdeeckives a duct from seminal vesicle.

The vas deferens and the duct of the seminal leesigte to form a ‘short ejaculatory duct’
or ‘ductus ejaculatorius’. The two ducts, carrysgermatozoa and the fluid ted by the

seminal vesicles, converge in the centre of prestatl open into urethr@ transports

the sperms to outside

4) Urethra: In male, urethra is the shared terminal duct efrt@p@ctive and urinary
systems. The urethra originates from urinary bladael ex@ﬁrough the penis to its
external opening called ‘urethral meatus’. The hm?tpn@s n exit for urine as well as
semen during ejaculation.

5) Penis:Urethra opens into the major copula N n afemthe ‘penis’. The penis and
scrotum constitute the male external 3@ . Peais serves as a urinal duct and

intromittent organ the transfers sper o/dgena of a female.

The penis is made up of three tlssue:upper Corpora cavernosa on the dorsal
aspect and one Corpus spon on the ventral Skin and a subcutaneous layer
enclose all three colurms conS|sts of speigsue that helps in erection of penis.

The enlarged and bul d of penis is calleh&glpenis’, which is covered by a loose

fold of skin (foreskin)*@alléd prepuce.

Male accessor, g%s: Male accessory glands are:
(a) Seminal es (b) Prostate Glands  (c) Bulbourethral Glands

a) ir@sicles?l’hese are a pair of simple tubular glands presestiepior — inferior

to urihary bladder in the pelvis. Each semvuesadicle enters prostate gland through vas
deferens. The vesicles produce seminal fluid mcfructose, proteins, citric acid, inorganic
phosphorus, potassium and prostaglandins. All tkesge sperm cells.

b) Prostate Gland: It is located directly beneath the urinary bladdére gland surrounds
the ‘prostatic urethra’ and sends its secretionsuidjh several prostatic ducts. The prostate
secretion activates spermatozoa and provides ioatrithe prostate contributes 15 — 30 %

of the semen.
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c) Bulbourethral Glands: These are also called Cowper's glands located tiertba
prostate gland at the beginning of the internatiporof the penis. They add an alkaline
fluid to semen and the fluid secreted by them kdigs urethra. It acts as flushing washing

out the acidic urinary residues that remain inhnatbefore the semen is ejaculated.

Write an essay on different events that occur ding development of a human?
During the development of zygote into a humasgesdes of events takes place jp mother’'s

womb. They are:

I. Fertilization II. Gastrulation lll. Organogengs

IV. Placenta formation V. Pregnancy and Partumitio O

I. Fertilization: It is the formation of zygote by fusing ovum wip . Sperms make it
way through corona radiate and zona pellucida. ﬁnrwle@dﬂ acrosome of sperm

dissolves zona pellucida of ovum and easier pa]ifa’lrﬁr into ovum. The entry of
sperm induces the completion of meiosis of o clear union results in the
formation of synkaryon (zygotic nucleus). \J

After fertilization the events that follow are;

1) Cleavage:After the fertilization, the irmase of embnyo development in cleavage
of zygote as it moves through s of thelwst towards the uterus. The daughter
cells are called blastomeres.

2) Morula: Morula is asol@ass of cells and is developedhim fallopian tube and
reaches the uterug f m@r development. Theulagprasses through a process called
compaction, after wh e embryo has a supeffil@acell layer and inner cell mass. The
outer supefici % becomes the ‘trophoblakdttserves to attach the embryo to the
uterine WWG inner cell mass constitutesnédive cells, which give rise to the
‘e 0 r’, also called the ‘embryoblast’.

3) stagcyst: Some fluid passes into the morula from uterine tgathius separating the
inner cell mass from trophoblast. As the quantitylad increases, the morula acquires a
cyst shape. The cells of trophoblast become flatteand the inner call mass attaches to the
inner side of trophoblast on one side only. Theutzonow becomes a ‘blastocyst’.

The cavity of the blastocyst is the ‘blastocoel*segmentation cavity’ or ‘primary body

cavity’. The side of blastocyst to which the ingefl mass is attached is called ‘embryonic’
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Or ‘animal pole’, while the opposite side is thébembryonic pole’. The cells of the
trophoblast above the region of inner cell masscalied ‘cells of rauber’.

4) Implantation: The zona pellucida around the blastocoels disappaad cells of
trophoblast stick to the uterine endometrium. Tigghoblast invades endometrium and
gets implanted into it, called ‘interstitial implation’, which starts on the"6day after
fertilization. After the implantation, the uterinendometrium is differentiated into
‘decidua’.

a) The portion of the deciduas where the placenta be formed is calle cidua
basalis’.

b) The part of the deciduas that separates theyenflom the uteri IQ is called the
‘decidua capsularis’. b

c) The part lining the rest of the uterine cavitgalled the de ﬁarietalis.

At the end of pregnancy the deciduas is shedabfﬁiq Wig acenta and membranes.
5) Formation of Bilaminar Embryonic disc: The,in mass of blastocyst forms into
a disc called ‘embryonic disc’. Then the ‘cglls ber’ disappears, some cells get
separated by delamination and eventuallyf arlaf cells that further develops into
the hypoblast, which is the future extra

e amidoderm. The remaining part of the disc

is called ‘epiblast’. Now the embryot c isledl*bilaminar embryonic disc’.
The hypoblast layer below the @, dblast encl@seavity called ‘yolk sac’ or ‘umbilical
vesicle’. Gradually the omb@ disc becomes oval

Il. Gastrulation: Gast m% involves proliferation, differentiai of movement of cells

with in the embry the longitudinal axistble embryonic disc, a primitive streak is
formed. A Jongit | furrow, ‘primitive groove’orms along the middle of primitive
streak. O side of it are the ‘primitive dsl. Anteriorly primitive streak has a
sh rimitive pit. The thickened part of streigkcalled ‘primitive knot’ or ‘primitive

ansen’s node’.

1) Trilaminar Embryo: The future epidermal cells from epiblast, forme #ndoderm of
embryo. The remaining epiblast is known as ‘ectodeilhe invasion of epiblast cells into
space between the epiblast and hypoblast is cgéettulation. The process of gastrulation

converts the bilaminar embryonic disc to trilamieanbryonic disc.
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2) Extra embryonic membranes:Now four extra embryonic or foetal membranes are
formed. They are chorion, amnion, allantois andk waic.

(a) Between the amnion and the embryo, there iar@niotic cavity’ filled with amniotic
fluid that acts as shock absorber and also prewsnisyo from shock.

(b) Allantois and chorion are fused to form ‘cloaiiantoic membrane’ which constitute
placenta.

(c) Yolk sac encloses a fluid cavity, it has naoriive value.

[ll. Organogenesis:It involves series of stages.

1) Formation of notochord and neural tube:The chora mesodermal verge and
involute through Hensen’s node and extend forwardnatochord r@s

transforms into a solid rod — ‘notochord’. The ratord mesodermm

". This later
ces the overlying

endodermal cells to form neural cells which furtblkeanges into 8ural tube by a process

called Neurulation Q

2) Differentiation of Mesoderm and formation The longitudinal column of
mesoderm adjacent to neural tube on eithe &4 d ‘epimere’ and the mesoderm
around the gut is ‘hypomere’. The me &; betwthese two is ‘mesomere’. The

‘somites’ of epimere differentiate into elesotome and dermatome.
(a) Sclerotome - Forms the v &umn
(b) Dermatome - Forms the d f the skin

(c) Myotome - Forms th@mtary muscleshef body
' t

The hypomere splits

o“euter somatic and inmdarchnic mesodermal layers. Intra
embryonic coelom,is ed in between these twenrsywhich given rise to pericardial,
pleural and,pey ;%cavities.

IV. Placenta tion: The chorionic villi and uterine tissue interdigegavith each other

to f a@tural and functional unit calledapénta’ between the foetus and the mother.
The®maternal and foetal bloods are separated hgéptal membrane’.

Functions of Placenta:

(a) Supplies oxygen and nutrients to the embryo.

(b) Removes carbondioxide and waste materials &oraryo.

(c) Progesterone secreted by it essential for tea@mce of pregnancy.

(d) Oestrogen secreted by it promotes uterine tirow

(e) hCG produced is used as a test to detect anegn
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(f) Somatomammotropin increases glucose levepdasma.

V. Pregnancy and Parturition:
Pregnancy: It is the intra uterine development of embryo &oetus. In humans it is 266

days (38 weeks) from the fertilization of egg.
Events during pregnancy: Human gestation can be divided into 3 trimestdrshoee

months each. The events are

One month - Embryo’s heart is formed

Second month - Foetus develops limbsdagits

Third month - Major organs are formed

Fifth month - First movements andegojance of hair and h O

Six months - Body is covered witte hair, eye lids separamd eye lashes are

Formed. Q’
Nine months - Foetus is fully develdpe . Q
Parturition: The process of delivery of foetu r fabourcadled parturition and is
favoured by hormone oxytocin that causes s K!% contractions. This leads to the
expulsion of baby out of the uterus throu@@nal.
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