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8.1 INTRODUCTION 

The various physiological proces,ses that you studied in the earlier units of this course are 
concerned with the survival of animals. In this U6t you shall study about physiology of 
reproduction in animals which is concerned with the survival of the species rather than the 
individual. 

\ . 
Animals may develop, grow and live a normal life span without reproducing. However, the 
continuance of the species and all evolutionary changes would come to an end without 
reproduction. Reproduction is a process by which organisms constantly replace the old with 
similar but somewhat variable offspring. Successful reproduction in fact is the ultimate 
objective of all life processes. In this Unit you shall study various reproductive mechanisms, 
functional morphology of reproductive organs, the process of gametogenesis, hormones of 
reproduction, breeding cycles and also about regulation of reproduction. 

Objectives 
After reading this unit you should be able to : 

explain the need for reproduction 

outline the reproductive mechanisms in animals 

explain the functional morphiology of reproductive organs 

outline the breeding cycles in animals, and 8 

explain the mechanisms that regulate reproduction. 

8.2 REPRODUCTIVE MECHANISMS 

Organisms reproduce in two different ways, (i) asexually and (ii) sexually. In asexual 
reproduction there is only one parent and there are no special reproductive organs or cells. 
Each organism is capable of producing genetically identical copies of itself as soon as it 
becomes an adult. Sexual reproduction involves two parents, each of which contributes 
special sex cells, or gametes. These gametes fuse to form a zygote. Since the zygote receives 
genetic material, the offspring bear the characteristics of the species, but also bear traits that 
make t b m  different from their parents. In the following sections you shall study about these 
reproductive mechanisms. 



8.2.1 Asexual Reprauction Reproduction 

As-xual reproduction is also known asagamic reproduction because there is no 
invoivement of gametes in it. Asexual methods of reproduction are (i) Fission (ii) Budding 
(iii) Fragmentation and (iv) Parthenogenesis. In the following section we shall study about 
these methods in brief. In the course LSE-09, Animal Diversity-I, you shall study these 
modes of reproduction in detail. 

i) Fission : In this process the organisms divide mitotically into two o! more equal sized 
parts. Division of the organism into two daughter cells is known as binary fission, which is 
characteristics of protozoans. The daughter organisms produced carry all the cytoplasmic 
organelles of the parent individual. They also carry the same genetic material as found in the 
parent organisms. Some organelles like mitochondria divide at the time of division, while 
others like flagella and contractile vacuoles arc formed afresh by the daughter organisms. 
Protozoans at certain times also exhibit sexual reproduction. Their gametes are produced 
meiotically and mating takes place. In the following subsection you shall read about sexual 
reproduction in protozoans. 

ii) Budding : In this method of reproduction an organism develops an outgrowth which on 
detachment from the parent becomes a self-supporting individual. Budding is fouvd in 
protozoans, coelentrates, platyhelminths and several groups of annelida (Fig. 8.1 ). 

iii) Fragmentation : In this type an organism breaks down into two or more pieces, each of 
which grows into a new individual. This means of reproduction is found in the organisms 

-which have good power of regeneration. Sponges and hydroid coelentrates exhibit this type 
of reproduction. If a sponge is macerated by'pressing it through fine gauge, the separated 
cells come together in groups and grow into new individuals. Very small fragments of 
free-living flatworms will regenerate into new individuals if right conditions are provided to 
them. A nemcrtine worm, Lineus, develops rings of constriction which cut the body into 
short fragments. These animals possess large number of undifferentiated cells which, when 
required can proliferate and develop into any kind of tissue. 

iv) Parthenogenesis : In this type of reproduction, devel'opment of a new individual takes 
place from an egg or a spermatozoon without the participation of a germ cell from the 
opposite sex. In animals only the maternal cell give rise to a ~arthenz~enetic individual. 
Certain algae however, give rise to individual from paternal germ cell, therefore, 
parthenogenesis is considered an asexual reproductive mechanism. 

Natural Parthenogenesis is known to occur in rotifers, some nematodes, crustaceans, insects 
and several species of fish, amphibians and desert lizards. 

In many parthenogenetic invertebrates there is a cyclical alternation of asexual with bisexual 
reproduction. Parthenogenesis may be seasonal and related to temperature or food supply, or 
it may appear at irregular intervals. In the honeybees and some wasps unfertilised eggs 
develop into haploid malesand fertilised eggs give rise to diploid females. 

8.2.2 Sexual Reproduction 
You have learnt at the beginning of this section that in sexual reproduction there is 
involvement of two genetically different parents. They combine their genetic material to 
produce a cell having a new genotype. Asexual reproduction on the other hand does not 
allow genetic mixing to occur. However, it should not be mistaken that asexual reproduction 
is a "defective" form of reproduction restricted to the primitive forms of life. If we look 
into the abundance of these organisms who have persisted on earth for 3.5 million years, and 
their involvement in some important events of life such as food chain, clearly demonskates 
that these organisms are successful and very important. These organisms must have 
restricted to asexual reproduction because of its simplicity to produce and also no time and 
energy required to find out a mate. 

The union of gametes is known as syngamy. Generally the gametes differ from each other 
in structure, size and behaviour, for which reason these are known asheterogametes. Ovum 
(egg), is produced by the female and the spermatozoon (sperm) is produced by the male. 
Ova are large, non-motile and producid in-relatively small numbers. Sperms are small, 
motile, and produced in enormous numbers. Syngamy takes place by a process known as 
fertiliiation, in which a sperm penetrates an egg and donates its nucleus to the egg. 

Sexual reproduction is found in all the multicellular organisms. Protozoans also reproduce 

Fig. 8.1 : Budding in Hydm 



Aallnrl Physiology- sexually during certain pkriods of life. Sexual reproducaon in them may or may not involve 
male and female gametes. Some times two mature sexual parents merely join together to 
exchange nuclear material or merge their cytoplasm. It is not possible to distinguish sexes in 
them (you will study details of sexual reproduction in protozoans, in the course LSE-09, 
Animal Diversity-I). 'I'he male-female distinction is more clearly evident in metama. The 
organs that produce germ cells are known as gonads. The gonad that.produces the sperm is 
called testis and that which forms the egg is known as the Ov ry. B 
In sexually reproducing metazoans, there are separate and dis 'nct male and female 
individuals. Each has its own reproductive system and produ es one k i d  of sex cell, 
spermatozoon or egg. Nearly all vertebrates and many idve 1 rates have separate sexes, arid 
such a condition is celled dioecious and this type of reproduction is called biparental 
reproduction. However, some animals such as most flatworms, some hydroids, annelids, 
crustaceans and some fishes have both male and female organs in the same individual. Such 
a condition is called hermaphroditism. In contrast to the dioecious state of separate sexes, 
hermaphrodites are monoecious, having both male and female organs in the same organism. 
Most of the hermaphrodites avoid self-fertilization by exchanging germ cells with each 
other. For example, although the earthworm bears both male and female organs, its eggs are 
fertilised by the copulating male and vice versa. Hermaphrodites also prevent 
self-fertilisation by developing eggs and sperms at different times. 

If we admit that all living things are mortal, that every living organism is endowed with a 
life span that must eventoally end, then reproduction is indispensable for the continuance of 
species. During evolution the efficiency of reproduction increased where the parents protect 
and provide nutrition for ihe young before or after birth. The adaptations that iue found in 
vertebrates are internal fertilisation, the cleidoic (enclosed in shell) egg, and the foetal 
membranes. Parallel adaptations are also found in lower animals. 

For successful fertilisation to occur, animals have adapted internal fertilisation, connected 
with copulation. As an adaptation to protect the developing embryos reptiles and birds 
secrete calcarious shell around the fertilised eggs, the cleiodic eggs. The organisms in which 
the eggs are laid soon after ovulation are called oviparous animals. The animals in which 
egg laying is delayed and the eggs develop within the maternal organism and the young 
emerge from the cleiodic eggs at about the same time of egg deposition, =.called 
Ovoviviparous animals. Mammals are adapted for idternal development of the embryos. 
Here the eggs develop within the maternal organism and the young are born. Such a type of 
animals are called.viviparous animals. 

You have learnt that genetic mixing is an advantage of sexual reproduction. Sexual 
reproduction, by combining the parental characters, tend to multiply variations and m&e 
possible a richer and most diversified evolution. You have studied earlier that mechanism of 
interchange of genes between individuals are more limited in organisms with only asexual 
reproduction. The process of genetic mixing in sexually reproducing organism is brought 
about by' meiosis. You have studied in Unit 17 of the course LSE-01; dell Biology that 
meiosis is a distinctive type of gamete-producing nuclear division in whiizh the 

' 

chromosomes split oncegnd the cell divides twice, producing four daughter cells, each 
bearing haploid number of chromosomes. At fertilisation the two haploid gametes combine 
to restore the normal (diploid) chromosomal number of the species. The zygote although has 
equal numbers of chromosomes from lach parent, is genetically different from each other 

I because of the genetic recombination. Nevertheless the individual which develops from this 
zygote bears a random assortment of parental characteristics. It is in this way sellual 
reproduction introduces new varieties into the population. 

After studying the essential features of sexual reproduction, we shall now study the 
mechanism of sex determination. 

Sex Determination 

Sex, whether an individual will be a male or a female is deterpined at fertilisation, and this 
directs and controls all the later processes involved in male-female differentiation of the 
genital system. The genetic determination, however is not final and irrevocable. Many 
internal and external environmental factors come into operation during the developmental 
process and modify or completely reverse the sexual constitution of the individual. 

Sex which is established at fertilisation, depends upon the "sex" chromosomes contributed 
by the parents. You are aware that cells of multicellular organisms contain two types of 
chromosomes; autosomes and sex chromosomes. In human for example, there are twenty 



two pairs of autosomes and one pair of sex chromosomes. In mammals, most frogs, some 
fishes, and dipterus insects there are two types of sex chromosomes, X and Y. Y 
chromosome is strongly "male determining". The zygote bearing XY chromosomes gives 
rise to male and it is called heterozygote, where as zygote of XX chromosomes develops 
into a female, and it is homozygote. Since a mammalian male is a heterogamete, 
containing .XY chromosomes, therefore, half of the spermatozoa bear X chromosomes and 
the other half Y chromosomes. A mammalian female is a homogamete containing XX 
chromosomes, therefore ova contain only the X chromosomes. The union of the 
spermatozoon bearing X chromosome with the egg gives rise to a female and union of the 
spermatozoon bearing Y chromosome with the egg will be the genetic male. 

In birds, female is the heterogametiz sex. The small chromosome, equalent to the Y in 
mammals, is designated by the letter W, and the X chromosome is designated in this case as , 
Z. Half of the eggs cany a W chromosome and the other half a Z chromosome. All of the 
sperms'cany a Z chromosome. The homozygous (ZZ) condition produces males, and the 
heterozygous (ZW) produces females. This is the type of mechanism that operates in birds, 
most reptiles, salamanders, some fishes and insects. XX-XY type of sex determination is 
called mammalian type of sex determination and ZZ-ZW type is called avian type of sex 
determination. 

8.3 FUNCTIONAL MORPHOLOGY OF 
REPRODUCTIVE ORGANS 

In the earlier section you have learnt about the essential features of sexual reproduction. In, 
this section we shall learn about .the organs of reproduction: 

Reproduction 

35 



Animal Physiology-Il The organs that produce germ cells are known as gonads. The gonads that produce the sperm are 
called testis and that which form the eggs is known as the ovary. Gonads are the jnimary sex 
organs found in ail the aiimals. In some primitive animals the gamete-producing tissues are 
diffuse, consisting of numerous scatted loci for theproliferation of sex cells. In all the more 
advanced animals the gonads are localised, and in the bilaterally symmetrical animals they @xi 
as paired smnues.  Sometimes one of the gonads degenerates secondarily. The birds provide a 
familiar example with paired testis in the male and a single left ovary in most females. 

Apart from the gonads most metazoans have various accessory reproductive organs that 
transfer and receive sex cells such as penis, vagina, oviducts, uterus and vas deferens. Id the 
courses LSE-9; Animal Diversity-I and LSE- 10; Animal Diversity- 11, you shall study 
anatomy of these organs in the various groups of animals. Details of the functional 
morphology of the reproductive organs of various groups of animals is beyond the scope of 
this unit, therefore we shall restrict our studies to vertebrabs. 

The gonads of vertebrates can be classified into the following two types (i) Mammalian type 
and (ii) Non-mammalian type. They differ from each other anatomically, but perform the 
same functions. In the followidg subsection we shall learn about the goqads of both 
mammalian and non-mammalian vertebrates. 

8.3.1 Ovary 
The mammalian ovaries are flattened structures lying on the side of the pelvic cavity. These 
are attached to the peritoneum by mesovaria and ovarian ligaments. The free surface of the 
organ is covered by a single layer of germinal epithelium. The ovary is roughly divisible 
into a cortex and a medulla. In the mature ovary the cortex contains follicles and corpora 
lutea in their different stages of differentiation and destruction. Whereas medulla contains 
large blood vessels. Apart from these structures ovary contains interstitial cells which fill 
all the space not occupied by follicles, corpora lutea and blood vessels (Fig. 8.2). 

full of ~ O I V  cdb (6) 

Pig. 8.2 : Diagram ofa Mammalian Ovary. 
- 

Ovarian follicles are the actual gamete containing strudture; These are derived from the 
cells of germinal epithelium, which are later surrounded by layers of follicular cells. A germ 
cell surrounded by layers of follicular cells is called a follicle. A follicle undergoes stages of 
differentiation to become a mature foilicle known as antral follicle or the Graafian follicle 
(see Fig. 8.2). After expulsion of the egg at ovulation, a follicle differentiates into a corpus 
luteum. The ovary also contains some follicles which due to unavailability of hormones fail 
to develop into a Graafian follicle and undergo degeneration. The degenerating follicles are 
known as the atretic follicles. In an ovary one can find atretic follicles and corpora lutea in 
different stages of retrogression. 

You must have noted in(Figure 8.2 that mammalian ovary contains follicles in different 
stages of development, i.e. there may be primary f~llicles, growing follicles, p&antral . 
follicles and Graafian follicle. Whereas the ovary of non-mammalian vertebrates contains 
follicles mostly in the same stage of differentiation, present in groupsenclosed by a 
membrane. Such a type of group of .follicles is called a cyst. In non-mammalian vertebrates 



ovarian follicles grow synchronously therefore one can find follicles of the same stage of 
development. The other major difference between the mammalian ovary and the 
non-mammalian ovary is the presence of yolk. The mammalian follicles contain negligible 
quantities of yolk, whereas the fol1;icles of non-mammalian vertebrates are hiden with yolk 
(Fig. 8.3). 

Fig. 8.3 : Diagram of non-mammalian Ovary. 

The ovary of vertebrates performs the following functions r 

i) production of eggs, 

ii) synthesis of hormones needed for the chemical coordination of reproduction, 

iii) elaboration of nutrient material (yolk) for the early stages of embryonic,development, 
and 

iv) maintenance of pregnancy; i.e. housing. nourishment and development of the young in 
the viviparous animals. 
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Animal Physiology-I1 Production of Eggs 

The origin of female gamete is from the gonocytes of embryonic ovary, which undergo a 
period of vigorous multiplication and then differentiate successfully into oogonia and 
oocytes. The oocytes undergo meiotic division to become a haploid egg. The first meiotic 
division of the oocytes begins just prior to the birth or just after birth depending on the 
s ~ c i e s  and is arrested at late prophase stage. In human ovary the oocytes are held at late : 
prophase stage from the time of birth until ovulation occurs after the onset of puberty. The 
haploid secondary oocytes begin the second meiotic division but remain in metaphase, and 
do not extrude a second polar body until the oocyte has been penetrated by a sperm. The 
germ cell becomes a mature ovum after second polar body js released (Fig. 8.4). 

\ 

During the late foetal life, as well as in the post-natal female, cluster of cells arise from the 
ovarian epithelium. One cell in the cluster enlarges more rapidly than the others and is called 
aogonium, whereas the remaining cells constitute the early follicles. After the oogonian 
enlarges and becomes distinguishable from its neighbours, it is called a primary oocyte. It 
is then surrounded by follicular cells. A homogenous membrane, zona pellucida appears 
between the primary oocyte and the follicular cells. The primary oocyte is now called the 
primary follicle. The follicle cells increase rapidly forming layers. They are later 
differentiated into theca and granulosa. Under the influence of pituitary gonadotropins 
fluid-filled spaces appear in the granulosa and the follicle becomes a Graafian follicle, 
follicle containing mature ovum (see Fig: 8.3). 

Gonadotropins are hormon.es that stimulate the gonad to synthesise and release 
You shall study more about hormone action in Unit 10. 

Synthesis of Hormones 

Apart from production of mature eggs, the other chief function of the ovary is elaboration of 
hormones that regulate reproductive tract and secondary sexual characters, condition the 
mating reaction and exert other metabolic processes. 

The ovary elaborates steroid hormones such as estrogens, progestogens, androgens and a 
non-steroid hormone called relaxin. Most workers agree that mature follicle is an important 
source of estrogen. Most of the evidence implicate that it is synthesised either at the 
membrana granulosa or theca interna. The corpus luteum elaborates both estrogenic and 
progestational steroids. The cellular source of relaxin and ovarian androgens is not known. 

Now let us learn about the structure and function of these hormones. 

The Estrogens 

The predominant natbral estrogens of the human are estradiol- 17$, estrone and estriol. 
Estrogens contain eighteen carbon atoms (C-18). Steroid hormones are derived from 
cholesterol. The basic structure of all the steroid hormones is the steroid ring 
cyclopentanoperhydrophenantherene, having 17 carbon atoms (Fig. 8.5). 

(a) ib) (c) (d) 

Fig. 8.5 : (a) Cyclopentanoperhpdrophenantherene (b) Estrone (c) Estradiol-l7b (d) Estriol 



The estrogens act directly or in cooperation with other hormones to produce a great v.ariety 
of effects on specific target organs and on the chemistry of the body as a whole. We shall 
now discuss some of the actions of estrogens. 

i) The most general effect of the estrogens is to promote tissue growth. It is more 
pronounced in the accessory sex tissues. Estrogens stimulate cell division in the ' 

deeper parts of the skin and causes a more rapid replacement of the outer cornified 
layers of the skin. There is some evidence that high levels of estrogens (under 
pathological conditions) may be potentially dangerous as they may encourage the 
formation of cancer in certain individuals. 

ii) Estrogens are required for the maintenance of vaginal lining and uterine growth. It has 
been observed that in the experimental animals deprived of estrogens, the vaginal 
lining and the uterine wall become thin, and mitotic divisions seldom occur in these 
tissues. Administration of estrogens to the estrogen-deprived animals causes rapid 
growth of the vaginal and the uterine tissue. The metabolic activity of these tissues 
also increases as evidenced by augmented uptake of water and electrolytes by the 
tissues and rise in the RNA content of the tissue. 

iii) Estrogens are essential for the anatomic preparation of the mammary glands for milk 
secretion. In some species it affects mammary development in combination with 
progesterone. But in some species, estrogens alone or progesterone alone produce the 
effect. As a general rule, the mammary glands require pre-treatment with estrogens 
before the progestogens,are effective. 

iv) In mammals sexual receptivity or heat coincides with a period during which the 
ovaries are secreting large amounts of estrogens. Full mating behaviour generally 
depends upon both estrogen and progesterone. These ovarian hormones probably act 
through the central nervous system (hypothalamus) to condition the psychic 
manifestations such as increased spontaneous activity, lordosis, sexual receptivity etc. 

Biochemical studies revealed that estrogens stimulate synthesis of mRNA, proteins and 
DNA. It enters the cells and becomes associated with an cytoplasmic receptor protein. The 
hormone-receptor complex enters the nucleus and initiates transcription and RNA synthesis. 
You have already studied in detail about the mechanism of action of steroid'hormones in 
Block 2 of LSE-0 I; CelI Biology. 

The Progestogens 

The progestogens are C-21 steroids having the basic structure of the pregnane nucleus 
(Fig. 8.6). Progesterone, 20 a- gn-4-en-3-one and 20P-hydroxypregn-4-en-3-one 
are the known naturally in mammals (Fig. 8.7). 

Fig. 8.7 : Naturally oeeurrlng rrogtsrogens. . .  . 
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These homo s are present in ovarian follicles, corpora lutea, placenta and blood. The 1" cellular sites of i p  synthesis are the granulosa lutein cells of the corpus luteum. Placenta also 
secretes progesterone. Progestogens have varied actions upon female reproductive organs 
under physiological (normal) conditions. They often act synergistically withestrogens. 



However. these hormones are capable of inhibiting the actions of each other. Under these 
conditions they are considered to act antagonistically. ' 

'Progestogens are of special importance in preparing the uterus for the implantation of 
blastocyst, in maintaining pregnancy and in regulating the accessory reproductive organs 
during the reproductive cycle. 

Ovarian Androgens' 

Androgens are masculinising compounds that are produced chiefly by the testis under 
normal conditions. They also arise from the adrenal cortex, ovaries and placenta. These ,are 
C-19 compounds derived from the basic structure androstane (Fig. 8.8). Androsterone and 
testosterone are the principal androgens about which you will learn'in Sub-section 8.3.2. 
Since testosterone is an intermediate in the biosynthesis of estrogens, therefore, this 
hormone may be presentlsecreted by the ovaries. The ovarian androgens exhibit the same . 

biological activity as that of testicular androgens. Pathological ovaries may release 
tremendous amount of androgens, but the amount of androgens secreted by the normal 
ovaries is not significant. 

Relaxin 

This is a water soluble hormone present in the ovaries, placentae and uteri of various 
mammalian species during pregnancy. Its role in human physiology is not clear. It is 
apparently a hormone of pregnancy and hasmot been found in the blood of men or non- 
pregnant women. Relaxin levels in the blood reach a high peak during the terminal stages of 
pregnancy and disappear within one day after delivery. It is thought-that relaxin helps in the 
enlargement of birth canal by relaxation of uterine cervix and pelvic ligaments. 

Elaboration of-Yolk 

Elaboration of numtive material, vitellin or the yolk, for the early states of embryonic 
development is one of the important functions of the,non-mammalian ovary. You are aware 
that mammals except monotremes and marsupials are viviparous. The development of the 
embiyos in the viviparous animals takes place inside the mothers" body. Nutrition and other 
required things arerprovided to the embryos through maternal circulation. Most of the 
non-mammalian vertebrates are oviparous forms in which development of the embryos takes 
place outside the mothers' body. Therefore they have to be provided with nutrient material 
enough for the development till they reach a stage at which they manage to procure food by 
themselves. 

The nutritive material in the oviparous animals is stored in the egg cytoplasin in the form of 
yolk. The constituents of the yolk are proteins,'lipids, glycogen, nucleic acids and some 

minerals like phosphorbs. The process of yolk synthesis is dalled vitellogenesis. 
Vitellogenesis is under the control of gonadotropins. Gonadotropins induce the synthesis 
and secretion of estrogens in the ovary, which in turn stimulate the synthesis of vitellogenin, 
a yolk protein in the liver secreted into the blood stream. Vitellogenin reaches the ovary 
through blood and enters the egg cell. In the cytoplasm it is used in the yolk synthesis. 

Apart from egg production, synthesis of hormones and yolk, ovaries also play a vital role in 
the maintenance of pregnancy. 

Regulation of Ovarian Activity 

The ovary is nofm autonomous organ; its functional capacity is influenced by the wide 
variety of external stimuli which are funneled into the central nervous system and then. 
"translated" into chemical messengers which act directly upod it. Perhaps all endocrine 
glands have at least a modulating influence upon the production of gametes and hormones 
by the gonads. 

The ovary is most profoundly regulated by the pituitary gonadotropins, namely follicle 
stimulating hormone (FSH) and luteinising hormone (LH). The grawth and development 
of ovarian follicles of mammals depend upon FSH, but LH is required for final maturation. 
LH acts upon FSH-primed follicles and stimulates estrogen secretion. Corpora lutea.ycrete 
progesteroae. Its maintenance and secretion is under the influen& of prohctin,'a hormone 
of the pituitary also known as luteotropic hormone. Prolactin is not a luteotropic 
hormone in the majority of mammals. In some species of mammals it causes regression of 
the testes and ovaries. 



Large amounts of estrogens, given to intact ah~mals, inhibit the gonads by altenng the 
release of pituitary gonadotropins. There is a negative feedback mechanism regulating the 
ovarian activity. The increased levels of gonadotropins stimulate the synthesis of estrogens 
by the ovary and the increased levels of estrogens in theblood suppress the gonadotropin 
secretion, which in turn inhibit the estrogen synthesis and the related activities (Fig. 8.9). 

8.3.2 Testis 
You are aware that gonads of the male are called testis. In man and other mammals testes 
are lodged in an integumentary pouch called the scrotum. It is an adaptation for regulating 
the internal temperature of the testis. Whereas in non-mammalian vertebrates testes are 
present inside the body cavity, the peritonium. 

Mammalian testis is made'of a series of elongated follicles or seminiferous tubules. The 
lining of the tubules constitutes an epithelium from which the speimatozoa are proliferated. 
The interspaces between the seminiferous tubules are occupied by blood vessels, connective 
tissues, and the interstitial cells of Leydig. Seminiferous tubule is limited by a thin 



basement membrane, In an adult Lestis often all'stages of spermatogenesis'are found at any 
level in cross-section of the tubule (Fig.8.10). 

Sertoli all 
sperm \ 

Fig. 8.10 : Diagram of Mammalian testis. 

Spermatogonia are the youngest germ cells from which spermatozoa proliferate. These lie 
next to the basement membrane and undergo series of mitotic divisions leading to the 
formation of primary spermatocytes. The primary spenhatocytes undergo the first meiotic 
division and give rise to haploid cells called secondary spermatocytes. The secondary 
spermatocytes begin the second meiotic division and produce smaller cells called 
spermatids. The spermatids later transform into spermatozoa by a process known as 
spermiogenesis. The transformation of spermatids into spermatozoa involves principally 
cytoplasmic loss and the differentiation of the tail piece (Fig. 8.11). 

Fig. 8.11 : Steps of Spermatogenesis. 

In a cross-section of the seminiferous tubule you will find that spermatogonia are located 
just inside the basement membrane of the tubules, and the series of maturing stages i.e. from 



spermatogonia-spermatozoa, occur towards the lumen where mature sperms are released. 
Studies have indicated that in miy it requires' about 74 days for a spermatogonium to 
transform into functional spermatozoa. The rate of germ cell development is constant for a 
given species and strains of mammals, and that this rate cannot be accelerated by hormones. 
Cytological observations suggest that germ cells must move forward during their 
differentiation; if unfavourable environment make it impossible for them to pursue their 
differentiation at the normal fate, they degenerate and are eliminated from the system. 
Although hormones do not accelerate the rate of germ cell differentiation. they must 
contribute to the creation of favourable environments for their transformation into the 
spermatozoa. 

The seminiferous tubules contain another type of cell< called Sertoli cells. These are 
relatively large elements extending from the basement membrane towards the lumen. They 
are regarded as supporting cells, which probably provide nourishment for the spermatids. In 
some species, the sperm heads remain embedded in the Sertoli cells for relatively long 
periods. The release of spermatozoa from the Sertoli cells is termed spermiation, a process 
that is analogous to ovulation in the female (Fig. 8.12). 
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Fig. 8.12 : Diagrammtic section through a mammalian seminiferous tubule showing sertoll cell and a mobile 
population of diFbrenti$ting germ cells . . 

The testis of non-mammalian vertebrates is also made up of tubules. The tubules contairi 
nest of cells which undergo spermatogenesis asynchronously. Each nest of cells is called, a 
cyst, which contains germ cells of the same stage of differentiation. For example in a tubule 
there may be cysts of spermatogonia, primary spermatocytes, secondary spermatocytes, 
spermatids and spermatozoa. In the breeding season testis lobules contain maximum number 
of cysts of spermatozoa and also the spermatozoa released into the lumen of the tubule. 
During the non-breeding season there are more number of cysts of spennatogonia and 
spermatocytes. You have studied earlier in this section that in mammalian testis the 
interspaces between the seminiferous tubules is occupied by Leydig cells. In the testis of 
non-mammalian vertebrates the interspaces between the tubules is occupied by the lobule 
boundary cells; These are homologous to the Leydig cells and apparently have the same 
endocrine function, which will be dealt with later in this section (Fig. 8.13). 

Fig. 813 : lhgmmmatic section d non-mamdlan testk 



The testis performs the following two functions: 

i) proliferation of spermatozoa, and . 

ii) secretion of steroid hormones. 

You have already.studied about sperm production by the testis. We shall now learn a b u t  the 
h o r m d s  synthesised by the testis. 

Synthesis of Hormones 

Leydig cells and the sertoli cells are the steroid hormone synthesising cellular sites of the 
testis. Leydig cells are the major source of these honnones. Testosterone and 
androstenedione are the main circulating androgens of testicular origin (Fig. 8.14). 

(a) Testosterone. (b) Androstenedione 

Flg. b14 : (a) Teatostenme (b) Andrordenedlone 

The common metabolites of testosterone are epitestosterone, androstenedione, 
androstanedione, etiocholanolone, and androsterone. The mechanism of action of androgens 
is similiir to that of the other steroid hormones. 

Androgens are essential for the control of secondary sex characters of the male and for the 
functional competence of the accessory reproductive glands and the ducts. The more 
pronounced metabolic actions of these steroids is the pmmotion of protein anabolism. 
Androgens decrease the urinary loss of nitrogen without increasing non-protein nitrogen of 
the blood, and produce at least a temporary increase in body weight. Since androgens 
increase protein maaix of bone, they have been used in the clinical treatment of certain 
skeletal defects., They also promote muscle growth. 

At the human level, androgens are involved in the control of.hair patterns, voice changes, 
skeletal configurations, and regulation of the sebaceous-gland activity. Andrsgens also exert 
effects upon the germinal epithjeliurn of the testis tubules and thus influence sperm 
production. Testosterone, which is synthesised in the cells of Leydig, diffuses into the tubule, 
where it is the principal stimulus for germ cell difierentiation. 

The accessory system of male ducts and glands about which you will learn in 
Sub-section 8.3.3, are morphologically and physiologicd~y dependent upon the prdduction 
of androgens. In the experimental adult animals deprived of androgens these organs involute 
until that approximate the same structure of juvenile animals. Administration of androgens 
completely restotes all of these organs to the n k a l  conditions. 

Regulation of Testicular Activity 

The production of spermatozoa is under the influence of pituitary hormones and of 
androgens derived from the testis. The testicular tissue involute in the experimental animals 
deprived of pituitary hoimones. FSH is required for the differentiation of spermatogonium 
into spermatozoa. and LH (also known as interstitial cells stimulating hormone (ICSH) in 
males) to stimulate the Leydig cells for the production of androgens. The increased levels of 
androgens in the blood suppress the synthesis and secretion of gonadmopins in the 
pituitary. 

.You have studied earlier that the time required for the spemtogonia to differentiate into 
spermatozoa is a biologic constant, varying with the species and.strain, which cannot be 
altered by hormones and other factors. On the other hand, the number of spermatozoa 
produced is dependent upon pituitary gonadotropins, androgens, nutiitional factors. 
tempem-, light etc. ' 



8.33, Accessory Reproductive Organs . 

The accessory~reproductive organs consist of ducts and glands specialised for storage and 
conveyance of the gametes. The functional status of these organs is conditioned by the 
respective gonadal hormones. ln the course LSE-10; Animal Diversity-11, you shall study 
comparative account of the anatomy of these organs. In this section we shall study 
functional anatomy of these organs in both female and male separately. 

The Female Accessory Sex Organs a 
The female accessories include oviducts or fallopian tubules as they are generally termed 
in the human subjects, the uterus, the vagina and the external genitalia. 

In mammals, oviducts provide a passageway between the ovary and uterus. The ovarian end 
of this tube is expanded into a funnel, having fimbriated margin. Some of the epithelial cells 
lining the tube possess cilia that beat inwardly. Beating of cilia together with the increased 
activity of the fimbria at the time of ovulation assist the movement of the ovum towards the 
uterus. Fertilisation typically occurs in the oviducts. In human' beings fedilisation occurs 
usually within 24 hours after the egg has been released from the ovary. . 

The primate uterus is a pear-shaped muscular organ. The uterine wall is composed of a thick 
mass of smooth muscle cells. called myometrium and glandular lining known as 
endometrium. The narrow caudal end of the uterus is called cervix. During pregnancy the 
uterine wall becomes highly modified to facilitate implantation of the blastocyst and its 
subsequent development. 

The human vagina is an unpaired, dilated tube. approximately 4 inches in length extending 
from the caudal end of the uterus to the vestibule. The lining of the vagina is a stratified 
squamous epithelium devoid of glands. It has a very thin layer of muscles. The vagina does 
not provide a satisfactory environment for the survival of spermatozoa. In humans, they die 
within a few hours, whereas they may remain viable for two or three days in the uterus and 
fallopian tubes. 

The external genitalia of the female consi~t of the clitoris, the labia majora and minora, 
and certain glands that open into &e vesiibule (Fig. 8.15). The clitoris is an erectile organ 
homologous to the penis. 

In reptiles and birds the oviduct supplies,water, albuminous coating (egg white), shell, 
inembranes and.shell to the eggs as they traverse through it. In birds only the left oviduct 
. .  " - 3  . .L . ~. . . . . .. . . . .. . ,-. A . -. 
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Fig. 8.15 : Diagrammatk section of the femnle pcivis, showing the genlt.1- 

The Male Accessory Sex Organs 

The accessory ducts and glands of the male are specialisations for the storage of 
spermatozoa and their conveyance in an adequate vehicle to the exterior at the proper time. 
These structures in the human male inckude multiple ductuli efferntes, paired epididymis, 
vasa deferentia, seminal vesicles, ejaculatory ducts, cowpers' glands, a prostate gland, 
the urethra and the copulatory organ, penis. 

The epididymis is 'an extremely convoluted tubule that measures around 20 feet in length 
when straightened.out. It is a storage place for spermatozoa collected from the testis lumen. 
Spermatozoa improve the capacity for motility and fertilisation after a period of residence in 
this organ. 

Vas deferens begins from the terminal end of the epididymis. it receives a duct from the 
seminal vesicles and then becomes known as ejaculatory duct. It also courses through the 
prostate gland and enters the urethra. The vas deferens contains well developed muscle 
layers and is largely responsible for themovement of sperm along the tract. Sperm storage 
also occurs at the proximal end of the vas deferens. The spermatozoa m believed to be 
nonmotile in the storage structures such as epididymis and the proximal portion of the vad 
deferens, but become motile when mixed with the accessory gland secretions. The seminal 
fluid emanating.from the accessory glands furnishes 'a vehicle for the conveyance of sperm 
and perhaps provides an environment in which they can attain their greatest fertilising 
capacity. All of the accessory sex organs mentioned above depend on androgens for full 
functional development and are quite inactive until the advent of puberty (Fig. 8.16). 
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8.4 REPRODUCTIVE CYCLES 

~n the earlier sections you have learnt about structure and function of the reproductive 
organs. In this section we-shall learn about the reproductive activities. 

Gamete production is not a continuous phenomenon. It is recuning and cyclical. In most of 
the animals maturation of the gametes takes place during the seasons wliich are most 
favourable for the development and growth.of the young. 

Based on the frequency of gamete maturation followed by breeding activity, animals are 
termed as annual breeders, biannial breeders and so on. Most of the non-mammalian 
vertebrates exhibit annual reproductive cycle. The gonads of such animals mature once in a 
year and hence they reproduce once in a year. Studies have shown that it is the ovary which 
exhibits gamete differentiation in phases whereas spermatogenesis is a continuous process. 

In non-mammalian vertebrates the ovarian cycle consists of the following phase; 
(i) prebreeding phase (ii) breeding phase and (iii) postbreeding phase. 

During prebreeding phase growth and differentiation of the ovarian follicles 'akes place. The 
follicles'itart accumulating yolk and at the end of this phase the follicles are ready for 
ovulation and fertilisation. 

Breeding.phase is the period of ovulation, mating and fertilisation. This phase is followed by 
the postbreeding phase in which ovary contains the spent follicles, or postovulatory 
follicles (the follicles from which the ovum is expelled during ovulation), some follicles 
which failed to ovulate, and atretic follicles. Degeneration and disintegration of 
postovulatory and atretic follicles also take place during postbreeding phase. In some of the 
animals thek is a resting phase in which no gametoganic activity takes place. All thb germ 
cells are at rest for some time before entering into the follicular or the prebreeding phase. In 
the male animals testicular activity is a continuous process. Spermatogenesis takes place 
throughout the year, but spermiation (release of sperms) parallels with the ovulatory phase 
of the females. 

The reproductive cycles are regulated by-ho-pones from the pituitary and the gonads. Apart 
from the endogenous mechanisms, external stimuli also effect the gonadal activity. 

In the earlier paragraphs of this section you have learnt about reproductive cycles in 
non-mammalian vertebrates. We shall now study about mammals. 

Mammals exhibit two types of ovarian cycles; i) Estrous Cycle, exhibited by non-pnmates 
such as rats, cats, dogs, pigs, and ii) Menstrual Cycle, found in the primates (Monkeys, 
Chimpanzees and humans). Let us study estrous cycle in rat and menstrual cycle in humans. 

I 

Estrous cycle 

The estrous cycle of the rat is completed in four to five days,.although the timing of the 
cycle may be influenced by external factors such as light, temperature, nutritional status, and 
social relationships. In species having such short cycles, the ovaries contain follicIes in , 

various stages of formation, as well as corpora lutea of several past estrous cycles. The cycle 
is roughly divisible into four stages. 

i) Estl'us : This is the period gf heat, and copulation is permitted only at this time. This. 
condition lasts from 9 to 15J1ours and is characterised by a high rate of running activity. 47 



Under the influence of EPH, adozen or more ovariari follicles grow rapidly: estrus is thus a ' 
period of heightened estrogen secretion. Behavioural changes include quivering of the e a ~ s  , 

and ldrdosis (arching the back in response to handlifig or to approaches by the male). The 
uteri undergo progressive enlargement and become distended owing to the accumulation of ' 

luminal fluid. Many mitosis occur in the vaginal epithelium and as new cells accumulate, the I 

superficial layers M m e  squatnous and comified. The latter cells a h  exfoliated into the 
vaginal lumen, and their presence in vaginal smears is indicative of estrus (Fig. 8.17). 
During late estrus, there are cheesy masses of comified cells with degenerate nuclei present 
in the vaginal lumen, but few if any leukocytes are found during esaus. Ovulation occurs 

. during esaus and is preceded by histologic changes in the follicle suggestive of early 
luteinisation. Much of the luminal fluid in the uteri is lost before ovulation. 

ii) Metestrus : This occurs shortly after ovulation and is intermediate between esaus and 
diesaus. The period lasts for 1O'to 14 hours and mating is usually not pennitted. The ovaries 
contain corpora lutea and small follicles, and the uteri have diminished in vascularity and 
contractility. Many leukocytes appear in the vaginal lumen along with a few cornified cells 

' 

(Fig. 8.17). 

iii) Diestrus : This lasts 60 to 70 hours during which functional regression of the corpora 
luaea occurs. The uteri are small, anaemic, and only slightly contractile. The vaginal mucosa 
is thin, and leukocytes migrate through it, giving a vaginal smear consisting almost entirely 
of these cells (Fig. 8.17). 

iv) ~roestrus : This precedes the next heat and is characterised by functional involution of 
the corpora lutea and preovulatory swelling of the follicles. Fluid collects in'the uteri and 
they become highly contractile. The vaginal smear is dominated by nucleated epithelial 
cells, which occur singly or in sheets. 

In case pregnancy occurs, the cycles are interrupted for the duration of gestation, which lasts 
for 20 to 22 days in the rat. The animals come into estrus at the end of pregnancy, but the 
cycles are again delayed until the termination of lactation (Fig. 8.17). 

Fig. 8.17 : Section through vaglnal wall olthc rat during different stage6 d the estrous cycJe. i 

Endocrine Regulation of the Cycle 1 
You have learnt above that the reproductive cycles are governed by the interplay of pituitary 
and gonadal hormones. According to current concepts, a feedback mechanism operates 
whereby the pituitary release of FSH and LH is controlled_by Be levels of estrogen and 
progesterone in the circulation. It is not known what factors are originally responhhle for the 
activation of the pituitary-ovarian axis, but it has been postulated that very low levels of 
estrogens, coming from the immature follicles or extragonadal sources may stimulate Zhe ' 

pituitary to augment its release of FSH and LH. When the level of estrogen in the blood 
becomes high, indicating that the ovarian follicles are full-grown, it acts to prevent a greater 
release of FSH by the hypophysis and to promote an augmented refease of LH. Under the 
influence of rising titep of LH, preovulatory swelling ensures -md definite lutein changes 

- 



occur in the walls of the mature follicles. The preovulatory f b ~ ~ i c ~ e  secretes some 
progesterone as well as large quantities of estrogens. Ovulation occurs while LH IS m 
asoendancy and there i's an immediate fall in thq circulating estrogens after ovulation. T h e  
ruptured follicle becomes transformed into a corpus luteum, which becomes functional 
under the influence of prolactin, a hormone from pituitary which is also known as 
luteotropic hormone. The discharge of LH from the pituitary seems to be inhib~ted by 
rising titers of progesterone. 

The corpora lutea remain functional for only a short period unless pregnancy or 
pseudopregnancy supervenes, but the ovaries of cyclic rats always contain several sets of 
corpora lutea in different stages of disintegration. Chaiges in the ovaries must be regarded 
as resulting from the interaction of the gonadotropins and changes in the sex accessories as 
consequences of the interactioq of the various ovarian hormones. 

There is ample evidence that in many mammalian species the secretion of progesterone by 
the follicle begins before ovulation has occurred during the period of preovulatory swelling. 
Even in species that ovulate spontaneously it is an interesting fact that sexual receptivity 
precedes ovulation. In the cow ovulation is spontaneous, but it does not.occur until 13 to 15 
hours after the end of heat, The secretion of progesterone by the ovarian follicles of the rat, 
guinea pig, and perhaps other species probably coincides with the onset of sexual receptivity. 

The ttteri of the rat become quite small and anaemic during diestrus, indicating that while 
the corpora lutea persist they secrete progesterone only for a brief time in the reproductive 
cycle. When pregnancy or pseudopregnancy follows a period of estrus, the corpora lutea 
remain functional much longer, probably owing to the action of prolactin. The 
progestational changes in rats and mice are much less extensive than those that occur in the 
uteri of such forms as the rabbit. However, the progestational uteri conditioned by estrogen 
plus pmgesterone, are equally sensitive to implanting blastocytes or to endometrial trauma. 

The Menstrual Cycle 

Menstrual cycles are characteristic of primates and do not occur in other vertebrate groups. 
The length of the cycle is highly variable, though 28 days is generally regarded as typical for 
human female. The cycle in the chimpanzee rehires about 35 days. Both estrous and 
menstrual cycles are regulated by the same interplay of pituitary add ovarian hormones, and 
the effects of the ovarian hormones on the reproductive tract are comparable in most 
respects. The chief differences between the two types of cycles are; i) the presence of a 
menstrual phase in primates, and ii) the spreading of sexual receptivity throughout the 
cycle, rather than the limitition of it to a definite period as found in nonprimates. 

During the menstrual phase the superficial layers of the endometrium are sloughed rupturi~ig 
spiral arteries, resulting in bleed.;., This type of bleeding does not occur in nonprimates. 
Spiral arteries are absent from the uteri of estrour ;;.:-rnals but are present in primates with 
the exception of the New World monkeys. New World monkey> .z-wruate, but thdess of 
blood is greatly reduced. 

The menstrual phase lasting four to seven days is regarded as the beginning of the primate cycle. 
This arrangement is sanctioned because menstruation is the easiest period of the cycle to 
recognise arid Mause ii corresponds with the formation of new follicles in the ovaries 
(Fig. 8.18). However, if the uterus alone 1s considered, menstruation represents the terminal 
event with subsidence of the corpus luteum and a consequent deficiency of ovarian 
hormones. The endometrium cannot maintain itself and hence regresses and the surface 
disintegrates. 

Four phases of the menstrual cycle are usually distinguished : the menstrual, proliferative 
(follicular), ovulatory and progestational (luteal). 

' The proliferative phase is conditioned by estrogen and extends from the end of menstruation 
to ovulation. Ovulation occurs near the middle of the cycle. At the end of menstrual 
disintegration, the endometrium is thin and poorly vascularised and,only the basal parts of 
the endometrial glands remain. The endometrium thickens as the estrogen titers rise and the 
glandular and vascular patterns are restored. 

# 

No conspicuous changes occur in the endometrium during the ovUlatory process. Cyclic 
variations in the M y  temperature of the human female correlate with menstrual changes. A 
distinct rise in basal body temperature occurs.at ovulation and remains high until the ons$t 
of the next menstrual pen@. The chaiging titers of hormones during the menstrual cycle 
apparently account for the temperature fluctuations. 

Repmdudion 



A n l d  Physblogy-I1 During the progestational phase the uterus is under the influence of both estrogens and 
progestogens and the endometrium differentiates into a tissue that can fulfil the requirements 
of an embryo ready to implant. The progestational endometrium, normally requires both 
estrogens and progesterone. jt is the only type of structure in which blastocysts can readily 
implant and develop normally. If implantation has not occurred the corpus luteum 
diminishes in function and degenerative changes are observable in the endometrium. With 
menstruation the outer portion of the endometrium is lost and there is bleeding into the 
uterine cavity. 

Endocrine Interactions 

At the beginning of menstruation the inhibitory influence of the corpus 1;teum on the 
pituitary is removed  and'^^^ is secreted in increasing amounts. This stimulates the growth 
of the young follicles, and they grow, they release increasing quantities of estrogens. The 
high estrogen content of the blood causes the pituitary to diminish its production of FSH and 
increase the output of LH. Ovulation occurs when the balance between FSH and LH has 
swung sufficiently in favour of LH. ~hereis evidence that small amounts of are 
produced by the pmvulatory follicle, and this hormone may be involved in the ovulatory 
process ped-iaps through its actioo on the brain or the' anterior hypophysis. After ovulation, the 
corpus luteum begins to form in the ruptured follicle under the influence of LH. 

Gonadotropins activate the corpus luteum and cause it to secrete progesterone and small 
amounts of estrogen. If a fertilised egg is not pruduced, functional degeneration of the 

' corpus luteum begins eight to ten days after ovulation. The onset of menstrual bleeding 
correlates with the withdrawal of progesterone and, to a lesser extent of estrogen in the 
breakdown of the endometrial blood vessels with subsequent bleeding remain largely 
unknown. 

If the egg is fertilised, the pituitary continues to release luteinizing hormone, and the corpus 
luteum increases in size and augments its output of hormones. Secretory competence of the 
corpus luteum diminishes slowly after the fourth month of pregnancy, although it remains 
structurally intact until the end of pregnancy. The placenta, rather than the ovary, is the 
principal source of progesterone and estrogen during the latter half of pregnancy. Removal 
of the ovaries after midpregnancy neither terminates pregnancy nor diminishes the levels of 
the two types of steroid hormones in the circulation (Fig. 8.18). 

LRMIDCYCLE REAK 
-. 

Fig. 8.18 : Diagram showing changes in the endometrium, the ovaries and the circulating ovarian hormones 
during the menstrual cycle. 



€ontracepti~e Pill 
About sixty million women in.the world are currently using oral steroid 
contraceptives. These contraceptives usually consist of a synthetic estrogen 
combined with a synthetic progestepne in the form of pills that are taken once 
each day for three weeks after the last day of menstrual period. This procedure 
causes an immediate increase in blood levels of ovarian steroids (from the pill), 
which is maintained for,the normal duration of a monthly cycle. As a result of 
negative feedback inhibition of skreiion. ovulation never occurs. 
The entire cycle is like a falie luteal phase, with high levels of progesterone, 
estrogen and low levels of gonadotropins. 

Since the contraceptive pills contain ovarian steroid hormones, the endometrium 
proliferates and becomes secretory just as it does during a normal cycle. In o& 
to prevent an abnormal growth of the endometrium, women stop taking the pill 
after three weeks. This causes estrogen and progesterone levels to fall, and permits 
menstruation to occur. The contraceptive pill is an extremely effective method of 
birth control, but it does have potentially serious side effects-including sin 1 
increased incidence of thromboembolism, cardiovascular disoiders, and 
endometrial and breast cancer. It has been pointed out, however, that the mortality 
risk of contraceptive pills is still mucH lower than the risk of death from the 

I complications of pregnancy--or from automobile accidents. 

8.5 SUMMARY 

I You have learnt in this unit that : 

Organisms reproduce asexually and sexually. Fission, budding. fragmentation and 
parthenogeneSis-are the asexual methods of 'reproduction. In sexual reproduction there 
is involvement of two parents of differelit sexes; inale and female. 

I 
The gonads of the male (testes) produce male gametes; the sperm, and the female gonad 
(ovary) produces the egg. 

1 Most of the animals are dioaeious, i.e. having separate sexes. but some animals have 
both the sexes in the same animal, a condition called harnaphroditism. 

During~volution animals have increased the efficiency of reproduction to 
provide nutrition and protection to the young before or after birth. The 
adaptations in Vertebrates are internal fertilisation, cleidoic eggs and foetal 
membranes (viviparity). 

Sex of an individual is determined at fertilisation depending upon the genetic 
constitution. A zygote bearing XX chromosomes differentiates'intb a genetic female 
and XY into a genetic male. The genetic determination also gets modified or reversed 
by some internal and external environmental factors. 

! Ovary produces eggs. elaborates hormones and yolk. 

The ovarian activity is regulated by pituitary gonadoropins, and by its own hormones 

I 
(estrogens) by negative feedback mechanism. 

I 
Testis produces spermatozoa and synihesises andsecretes steroid hormones.1ts activity 
is also regulated by pituitarysondotropins and-its own hormones (androgens) by 
negative feedback medhanism. 

-- 
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a The accessory reproductive organs consist of ducts and glands specialised for 
storage and conveyance of the gametes. The female accessory reproductive organs 
are the oviducts, the uterus, the vagina and the external genitilia. The male 
accessory reproductive organs are multiple ductuli efferentes, paired epididymis, 
vasa deferentia, seminal vesicles, ejaculatory ducts, cowpers' glands, prostate gland. 
the urethera and the penis. 

Gamete production is not a continuous phenomenon. It is recurring and cyclic, takes 
place during the seasons which are most favourable for the development and growth of 
the young. 

a Most of the non-mammalian vertebrates exhibit annual reproductive cycle in which 
maturati~n of the garnews and breeding activity takes place only once in a year. 
Gametogenic activity in the males is usually continuous. The mammalian females 
exhibit two types of ovarian cycles; 

i) The estrous cycle, exhibited by nonprimate mammals and 

ii) The menstrual cycle, exhibited by primates. The chief difference between the two 
cycles are (i) the pEsence of a rnensaual phase (bleeding) in primates and (ii) the ' 
spreading of sexual receptivity throughout the cycle in the menstrual cycle, rather 
than limited to a definite period found in estrous cycle. 

- 
8.6 TERMINAL QUESTIONS - 

1) Name the various types of asexual mode of reproduction and briefly describe each of 
them in the space provided. 

2) Draw a section of a mammalian ovary and name the various structures found in it. 

3) Briefly write about FSH,'LH, estrogens, and progesterone. How do these hormones 
interact in maintaining reproductive cycles ? 

- .  . 
4) Briefly discuss the estrous cycle. 

- \5, . ,  r 

8.7 ANSWERS 

SAQs 

1) (i)-(b), (ii)-(a), (iii)-(i), (iv)-(h), (v)-(g), (vi)-(0, (vii)-(e), (viii)-(d), (ix)-(c) 

2) a) Testis,ovary 

b) bilaterally, blrds 

c) Graafian follicle 

d) corpus luteum 



e) atretic follicles 

f) oogonium 

h) progesterone, 20ar-hydroxypregnkn-3-one, 20b-hydroxypregn4en-3sne 

3) a) It regulates the internal temgcrature of the testes. During warmer days scrotum 
keeps the testes away from the body to keep them cool and during cooler days 
it ascends then touching the body and keeps them warm. 

(b) There are the steroid hormone synthesising cells. 

(c) These are the supporting cells for spermatogenesis. These cells are also known 
to synthesise androgens and supply nutrition to the gem klls. 

(d) These are masculinising hormones, maintain spennatogenic activity and 
accessory reproductive organs. 

4) (a) F, (b) F, (c) F, (dl F, (el Ml<g) M (h) M. (i) M. (.i) M 

5) i) Presence of menstrual phase (blading) in menstrual cycle which is not found 
in estrous cycle. 

ii) Animals are receptive for sex throughout the menstrual cycle, where as 
animals exhibiting estrous cycle are receptive only for a very shott period of 
the cycle. 

Terminal Questions 

1) Please refer to Subkcction 8.2.1 

2) Please refer to Fig. 8.2 

3) Please refer to Section 8.4 

4) Please refer to Section 8.4 




