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Chapter ð 1: - REPRODUCTION IN ORGANISMS 
 
 
 
Á REPRODUCTION IN ORGANISMS 
Á Life Span 
Á Period from birth till natural death.  

 
Every organism live only for a certain period of time. 

 Reproduction ïProducing young-ones of their kind, generation after generation.  

 Types of reproduction: 

 Asexual reproduction :single parent capable of producing offspring. 

 Sexual reproduction : two parents are invovled in producing offspring.  
Modes of asexual reproduction  
Á Binary fission: parent body divides into two halves, genetically identical to parent.  

Amoeba: It is simple or irregular. Paramoecium: Transverse binary fission.  
Á Multiple fission: parent body divides into many daughter organisms : Plasmodium.  
Á Budding: daughter organisms grow from small buds arising in parent body.  

 
Exogenous budding: out side the body eg. Hydra, Yeast. 
 
Budding in Yeast Endogenous budding : inside the body eg. Gemmule in sponge.  
Á Conidia: non-motile, exogenous spores in chains eg. Fungi.  
Á Zoospores: microscopic motile structures eg. Algae. In plants : term vegetative reproduction 

frequently used instead of asexual reproduction, units of vegetative propagation called vegetative 
propagules.  

Á All organisms show remarkable similarity. Vast difference in their reproductive structure. Similar 
pattern or phases in their life cycles.  

Á Juvenile phase: The phase of growth before reproductive maturity.  
Á Reproductive phase: Reproductive maturity.  
Á Senescent phase: Phase between reproductive maturity and death.  

 
ü The main events of sexual cycle are:  
i. Prefertilisation events:  
a.Gametogenesis :  
Á The process of formation of male and female gametes by meiosis (cell-division).  

 
× Homogamete(Isogamete): - gametes similar eg. Algae 
× Heterogamete(an-isogamete): - morphologically dissimilar gamete ,male gamete (antherozoid or 

sperm) ,female gamete (egg or ovum) eg. Human. 
× Sexuality in organisms : In plants Bisexual term is used for Homothallic and Monoecious plants  

Both male and female reproductive structures in same plant eg. Higher plants, cucurbits and coconut.  
× Unisexual term used for Heterothallic and Dioecious plants  

Male and female reproductive-structure on different plants. 
Flowering plants ï male flowerïstaminate flower and female flowerïpistillate flower eg. papaya and 
date-palm.  
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 Animals ï Bisexual term is used for Hermaphrodite animals-eg. Earth-worm, Tape-worm, Leech, 
Sponge.  

 Unisexual animals have male & female sexes in separate individuals-e.g. insects, frogs, human 
beings  
 

Cell division during gamete formation:  
 
Haploid-parent (n) produces haploid gametes (n) by mitotic division, eg. Monera,fungi, algae and 
bryophytes.  
Diploid parent (2n) produces haploid gametes(n) by meiosis division (possess only one set of 
chromosomes)and such specialized parent cell is called meiocyte or gamete mother cell.  

 Example-  

Name of organism   Meiocyte(2n)   gamete (n)  

Human 46  23  

Housefly 12   6  

            Ophioglossum (fern) 1260  630  

Potato  48   24  

 
b) Gamete transfer:- to facilitate fusion.  
× Male gametes mostly motile and female non-motile, exception few fungi and in algae both gametes  

are motile in some cases  
× Water medium for gamete transfer- in lower plants. Large number of male gametes produced to 

compensate loss  
× Higher plants, pollen-grains are transferred by pollination.  
× Fertilization: Fusion of male and female gametes diploid zygote.  
× Parthenogenesis.-development into new organism without fertilisation eg. Rotifers, honey-bees, some 

lizard, bird(turkey).  
 

Fertilization  
 
Two types- external and internal .  

 External fertilisation- outside the body of organism in external- medium (water) eg. majority of algae, 

fishes, amphibians.  

 Advantage- show great synchrony between the sexes ð  

 1. Release of large number of gametes into surrounding medium  

 2. Large number of offsprings produced.  

 Disadvantage- offspring vulnerable to predators, natural disasters.  

 Internal fertilisation- fusion occurs inside female body eg. majority of plants and animals. Egg non-

motile and formed inside female body. Male gamete motile, produced in large numbers to reach egg 

and fuse with it. In seed plants, non- motile male gamete carried to female gamete by pollen-tube.  

 
 
Post -fertilisation events- formation of zygote.  

a. Zygote. One celled , diploid, vital link between two generations.  
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 External fertilization ïzygote formed in external medium water eg. Frog,  

 Internal fertilization ïzygote formed inside the body eg. Human beings. Development of zygote 
depends on type of life cycle and environment. Some develop thick wall ( prevent damage and 
desiccation) & undergo period of rest eg. Algae, fungi.  

 Haplontic life cycle- zygote (2n) divides by meiosis to form haploid (n) spores.  

 Diplontic life-cycle- zygote (2n) divides mitotically, develops into embryo (2n).  

 Oviparous animals lay eggs out-side the female body. Eggs can be fertilized/ unfertilized. Fertilized 
eggs covered which hard calcareous shell, laid in safe place in the environment. Unfertilised eggs laid 
in water. Example- fishes, frogs, reptiles, birds  

 Viviparous animals bear and rear the embryo inside female body, give birth to young-ones. 
Advantage- proper embryonic care, protection, survival chances of young-ones greater. Example- 
cows, whales, human beings  

 Embryogenesis: development of embryo from zygote by cell division (mitosis) and cell differentiation.  
ü Cell- division increases the number of cells in the developing embryo  
 

Cell differentiation - groups of cells undergo certain modifications for the formation of different kinds 
of tissues and organs.  

 In flowering plants- zygote formed inside ovule  
 

× Changes occur in flowering plants:  
 

Sepal Fall off 

Petal Fall off 

Stamen Fall off 

Zygote Embryo 

Primary endosperm nucleus Endosperm (3 N) 

Synergid Disintegrate 

Antipodals Disintegrate 

Ovary Fruit 

Ovule Seed 

Ovary wall Pericarp (epicarp + mesocarp + endocarp) 

Integument Seed coat (testa + tegmen) 

 

 Parthenogenesis: Female gamete develops into new organism.  

 Seedless fruits formed by parthenogenesis  

 Clone: A group of individuals of the same species that are morphologically and genetically similar to 
each other & their parents  
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Question & Answer 
Very short answer type(1 mark) 

 
1- What is meiocyte? 
Ans: Specialized cells in diploid organism, i.e., gamete mother cell which undergo meiosis.  
 
2- Name the kind of reproduction in bees by which drones are produced?  
Ans: Parthenogenesis.  
 
3- What is special in flowering bamboo?  
Ans: Bamboo species flower only once in their life-times generally after 50-100 years.  
 
4- What is meant by homothallic?  
Ans: The term homothallic refers to bisexual or hermaphrodite condition.  
 
5- Why are the date palms referred to as dioecious ?  
Ans: In date-palms, the male and female flowers are present in different plants.  
 
6- If the meiocyte of an onion plant contains 32 chromosomes, work out the  number of   
 chromosome in the endosperm and embryo?  
Ans: Hint: endosperm is triploid. 
 
7- Name two acellular organisms which reproduces sexually.  
Ans: Paramoecium, Plasmodium 
 
8- Give the scientific terms for the following  
Ans: a.  Morphologically and genetically similar individual derived through asexual reproduction. Ans-
Clone  
 b.  Cyclical changes shown by seasonal breeders. Ans- Oetrous cycle 
 
Short answer type (2 marks)  
  
9- Name the structure which gets transformed into seeds at maturity.  
Ans: ovule  
 
10- Name any one animal in which self-fertilization occurs.  
Ans: Taenia (tapeworm)  
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CHAPTER 2 ð SEXUAL REPRODUCTION INFLOWERING PLANTS 
 
 
FLOWERS 
 Site of sexual Reproduction. 
 Male and female reproductive organs are borne on flowers. 

 

PARTS OF A FLOWER: 

Four WHORLS ï CALYX (sepals), COROLLA (petals), ANDROECIUM (Male 
reproductive organ), GYNOECIUM (Female reproductive organs). 
 

Male Reproductive Organ 
 Androecium consists of Stamens. 
 Stamen consists of anther, filament & connective (when anther is bilobed) 
 Anther bilobed has 4 Microsporangia. 

Refer fig. 2.1 of NCERT (L.S. OF A FLOWER WITH DIFFERENT PARTS) 
 

MICROSPOROGENESIS: 

 

Microspore mother cell (2n) 
 Meiosis 

Microspore (n) 
    Mitosis 
 

Pollen grains (n) 
 

 Pollen grains have two outer walls; i) Exine ii) Intine 
   Exine is made of sporopollenin (HARDEST NATURAL SUBSTANCE) 
   Mature pollen grains have two cells ï big vegetative cell & small generative cell. 
   Generative cell forms two male gametes by mitotic division. 
   Pollen grains shed in 2-celled/3celled stage2 
 

GYNOECIUM / CARPEL (THE FEMALE REPRODUUCTIVE ORGAN) 
 
 Refer fig 2.7 of text book (Structure of anatropous ovule) 
 
   Each Carpel consists of ovary, style & stigma. 
   Ovules are attached to ovary by placenta. 
   The funicle ï stalk of ovule 
   Hilum, a region where funicle is attached 
   Integuments ïcover embryo sac. 
   Micropyle ï a pore for entry of pollen tube & to imbibe water 
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MEGASPOROGENESIS 
 

Megaspore mother cell (2n) 
    Meiosis 

4 Megaspores (n) 
(3 megaspores degenerate, 1 remains functional) 

 
Funtional Megaspore (n) (Divides 3 times by mitosis) 
 
8 Nucleated Embryo Sac formed 

 
3 cells group at micropylar end -the egg cell(n) & 2 synergids(n) 

 
3 cells at chalazal end called antipodals(n) 

2 polar nuclei at center(n each ) 
Ref fig 2.7 and 2.8 of text book 
 

POLLINATIONï transfer of pollen from anther to stigma. Agents of pollination ïair, water, 

insect. bat, bird, man. 
 

Transfer of pollen 

to stigma 

Self pollination 

(Autogamy) 

 

Auto gamy 

(Same flower) 

 

Double fertilization 
 Pollen grains germinate on stigma & pollen tube grows through style. 
 Pollen tube reaches micropyle & releases two male gametes into embryo-sac. 
 Fertilisation is the process of fusion of male & female gametes (n+n) to form a diploid(2n) zygote. 

 

 SYNGAMY: Fusion of one male gamete(n) with egg (n)  Zygote(2n)Produced 

First Fusion   Fusion of two Polar Nuclei(n+n=2n)  Second fusion. 
Male Gamete(n) Fuses with the fusion product of the two polar nuclei(3n)                                                                             
Third Fusion  fusion of male gamete with egg cell. 

 DOUBLE FERTILIZATION: i)Fusion of male gamete with egg ï First fertilisation, 

ii)Fusion of fusion product of polar nuclei with male gamete ï Second fertilisation. 

Xenogamy (different flowers on 
different plants of the same 
species) 

Cross pollination (Hetrogamy) 

 

Geitenogamy 

Different flowers 

same plant 
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 Refer fig 2.13 in NCERT 
 

POST FERTILISATION CHANGES: 

STAGES OF EMBRYO DEVELOPMENT AFTER FERTILISATION 

 

1. Zygote divides by mitosis into suspensor & embryo cells 

2. Suspensor cell forms a globular basal cell which remains embedded in the endosperm & a 

    multicellular suspensor bearing the embryo 

3. Globular embryo becomes heart-shaped & then mature embryo with radicle, plumule & Cotyledons 

 Primary endosperm nucleus ï divides repeatedly to form endosperm, food for the embryo. 

 Mature ovary becomes fruit. 

 Mature ovule becomes seed. 

 True Fruit develops only from the ovary, e.g. mango, tomato 

 False Fruit develops from parts of the flower other than the ovary e.g. apple, peach etc. 

Seeds two types: i) Albuminous (with Endosperm) 

ii) Non albuminous(without Endosperm) 

Special mechanism of reproduction:- 

I) Apomixis- Production of seeds without fertilisation e.g. species of Astereceae and grasses. 

ii) Polyembryony- Occurrence of more than one embryo in a seed e.g.Orange. 

 

OUTBREEDING DEVICES: 

 

Continued self-pollination result in breeding depression. Flowering plants have developed many 

devices to discourage self-pollination & encourage cross-pollination such as 

Bearing unisexual flowers 

Anther & stigma mature at different times 

Anther & stigma placed at different positions 

Self-incompatibility where pollen grains of a flower donot germinate on the stigma of the same 

flower 

 

ARTIFICIAL HYBRIDISATION: 

 

Types of cross-pollination performed by man for crop improvement. Achieved by 

i) Emasculation i.e. removal of anthers from the flower bud of a bisexual flower before the anther dehisces 

using a pair of forceps and 

ii) Bagging i.e. covering the emasculated flowers with a bag of suitable size to protect them from 

contamination with unwanted pollen 

If flower is unisexual, emasculation is not needed. Flower bud bagged & when the stigma becomes 

receptive, pollination is done using desired pollen & the flower is rebagged 
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Questions 

 
Short Answer Type Questions (3 marks.) 
 
1. Explain the phenomenon of double fertilization in angiospermic plants. 
2. Trace the development of the mature ovule from a megaspore mother cell. 
3. Enumerate the steps in artificial hybridisation. 
4. Differentiate between monoecious and dioecious plants, with an example for each. 
5. How is pollination effected in Vallisneria? 
 

Long Answer Type Questions (5 marks). 
 
1. Represent diagrammatically the formation of an embryo sac from a megaspore mother cell. 
2. Draw a well-labelled diagram of the L.S of embryo of grasses. How does it differ from that of bean. 
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Chapter-3 HUMAN  REPRODUCTION 
 

    Ref.: Concept map:  Page-C1 & C2 

The Male reproductive system  
1. Penis  
 a. Urination 
 b. Sexual intercourse 
  1. Corpus cavernosum- spongy tissue that fills with blood to make penis erect 

  2. Glans- the head, end of penis 
  3. Foreskin 
   i. Covers glans,  
   ii. May be removed surgically in an operation (circumcision) 

 
 

 

 

2. Scrotum a. Located behind penis 
 b. Contains two testes 
 c. Temperature sensitive (Sperm must be made in cooler conditions i.e, 2-3  C 

lower than body temperature) 

3. Testes  
 a. Sperm is produced by the seminiferous tubules due to FSH 
 b. Testosterone is produced by Leydig cells due to LH 
  1. Causes the development of the male sex organs at ~8 weeks after 

conception. 
  2. Responsible for facial, armpit, and pubic hair, bone growth and muscular 

development. 
 c. Testes formed in the abdomen before birth. Descend through the "inguinal 

canal" during fetal or post-natal life. Sometimes it may take months/years to 
reach right place. Possible site for hernia. 

 
4. Epididymis: Stores sperm until they have matured. 
  
5. Vas deferens: Tube that leads from the epididymis to the urethra. 
 Many sperm cells are stored here too. 
  
6. Prostate gland: Provides an alkaline fluid that can protect sperm from harsh vaginal acids. 
  
7. Seminal 
Vesicles: 

Produce food for sperm. Food "Fructose" 

  
8. Cowper's gland: Produces clear lubricating fluid 
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The Female Reproductive System 

Ovary:  

 i) Each ovary contains immature ova (eggs) in follicles.  

 ii) Females born with lifetime supply of eggs(250,000-400,000 in each ovary)  

 iii) Ovaries release ovum -. Almost all ova degenerate between birth and puberty.  

 iv) Approx. 400 eggs will be ovulated over woman's life.  

 v) Egg is the largest human cell.  

 vi) Ovaries are located lower abdomen. 1 left and 1 on the right. 

Fallopian tubes 

i) Two thin tubes attached to the upper sides of uterus  

ii) Tubes terminate near the ovaries but are not attached 

iii) "Fimbriae" are finger-like structures on the end of each tube 

iv) Tubes conduct egg to uterus by use of small hairs called "cilia"  

v) Fertilization of ovum takes place in the ampullary-isthmic junction of the fallopian tubes. Egg viable 

for only 24-48 hours after ovulation.  

Uterus: 

i) Pear-shaped organ located in lower abdomen  

ii) Muscles (myometrium) stretch to allow baby to develop. Oxytocin starts labor contractions. 

iii) Lining of uterus (endometrium) thickens with blood-rich tissue due to progesterone 

iv) Endometrium supports embryo/fetus during growth 

v) Placenta  It is the interface between baby and mother.  If not pregnant, lining breaks    down and is 

discharged from body through vagina. This is menstruation (period)  

vi)Cervix connects uterus to vagina. Like a door that opens during ovulation. Cervical mucous closes the 

door at all other times. 

 Vagina: 

Birth canal: 

i)Menstrual blood leaves the body 

ii) Organ of intercourse  

iii) Muscular stretches to allow a baby to grow  
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iv)Vaginal opening partly remains closed by thin membrane of tissue called hymen. May be stretched or 

torn during any physical activity 

Cervix: 

i)Located at inner end of vagina  

ii)Opening of uterus into vagina  

iii) Mucous prevents bacteria and viruses from entering uterus 

iv)Lets sperm into uterus after ovulation 

v) Where baby also passes through during vaginal birth 

 Labia: 

2 layers of skin, which fold over the opening to vagina and urethra 

ii) Inner labia (labia minora) 

iii)Outer labia (labia majora)  

1.Two folds of skin, surround vaginal area 

2. Pubic hair grows on outer labia 

 Clitoris: 

i) Small organ, 5 to 10 millimeters long  

ii) Located at junction of inner labia near front of body  

iii) Contains erectile tissue & sexually sensitive 

Mons pubis :Cushion like fatty tissue covered by skin and pubic hair 

GAMETOGENESIS & ITS HORMONAL REGULATION :  

Ref: Concept Map Page C 3   

Differentiate between:  Spermatogenesis and oogenesis : 

 

Spermatogenesis Oogenesis 

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

ïoccurs in the seminiferous tubules (in testes) ïoccurs in the ovaries 

ïinvolves meiosis 
ïoccurs throughout life after puberty 

ï involves meiosis 

occurs after puberty until menopause 

may produce 400,000,000 per day ïhumans normally produce one oocyte during 

each ovarian cycle 

Primary spermatocyte divide equally to form two 

similar secondary spermatocytes 

Primary otocyte divide unequally to form one 

large secondary oocyte and a small polar body 

One spermatogonium produces 4 functional 

spermatozoa 

An oogonium produces one functional ovum and 

3 non functional polar bodies 
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2)Follicular phase (Proliferative phase ) and Luteal phase (Secretory Phase) 

Proliferative phase Secretory Phase 

Follicular phase Luteal phase  

Stage of repair and proliferation Prepares endometrium for implantation 

It extends from the end of menstruation to ovulation It extends after ovulation to menstruation 

LH and FSH increases  LH is high (LH surge) 

Estrogen level increases Progesterone level increases 

Estrogen is secreted by Graffian follicle Progesterone secreted by corpus luteum 

    Menstrual Cycle 
MenstruationĄ Repair of the 

endometriumĄ 

OvulationĄ Thickening of the 

endometriumĄ 

Breaking 

downĄ 

Follicular Phase 

FSH/Estrogen 

Due to LH Luteal Phase 

LH/Progesterone 

 MENSTRUAL CYCLE: Ref.  Concept Map Page C 4 
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Functional Activities of FSH and LH    
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FSH and LH from the pituitary: 
FUNCTION 

/ PRODUCTION  

Hormone In Females In Males 

FSH Controls Ą Eggs + Estrogen Spermatogenesis 

LH Controls Ą 
Ovulation +  

Corpus Luteum 
Testosterone 

 

 

 

 

 

 

 

 

DEVELOPMENT OF OVARIAN FOLLICLE 

From Primordial Follicle to Tertiary Follicle 
Primordial follicle: The surviving primary oocytes, at birth, are surrounded by thin, single layers cells of 
so-called follicular epithelial cells. 
Primary follicle 
The primordial follicles while developing into primary follicles the follicular epithelium that surrounds the 

oocyte becomes iso- to highly prismatic 

 

 

 

 

 

 

 

 

 

 

 

 

          

A 

B 

1 

2 

Primordial follicle 

Primary follicle 

Oocyte  

Follicular epithelium 

      1 

      2 

      3 

      4 

Oocyte 

Pellucid zone 

Stratum granulosum 

Theca folliculi cells 
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Secondary follicle 
Secondary follicles with follicular epitheliums encompassing multiple rows are formed called the stratum 
granulosum. Pellucid zone, between the oocyte and follicular epithelium becomes visible. 

 
Tertiary follicle 
A well-developed net of capillaries in the theca internal.  
Antrum ï a fluid filled cavity develops 
The theca layer organized in to  Theca internal & Theca external 
 
Tertiary follicle   

   

EMBRYONIC DEVELOPMENT  

 Ref.:  Concept Map- C5 

 

Conception to Birth  

The following shows some of the many stages of human development: 

  

Zygote  

  

  

  

The single cell that results from 

fertilization of an ovum by a sperm. 

Morula  

  

  

 

*The morula  (little mulberry)I 

 Solid ball (16 Ą64 cells). 

 Morula arises from mitotic 
(cleavage) divisions.  

 

1 

2 

3 

4 

5 

6 

7 

8 

Oocyte  

Pellucid zone 

Stratum granulosum 

Theca internal 

Theca external 

Antral follicle 

Cumulus oophorus (Granulosa cells, together with the oocyte) 

Basal lamina between theca and stratum granulosum               

 

http://www.answers.com/main/ntquery?method=4&dsid=2050&dekey=cell2&gwp=8&curtab=2050_1
http://www.answers.com/main/ntquery?method=4&dsid=2050&dekey=fertilizatio&gwp=8&curtab=2050_1
http://www.answers.com/main/ntquery?method=4&dsid=2059&dekey=ova&gwp=8&curtab=2059_1
http://www.answers.com/main/ntquery?method=4&dsid=2050&dekey=sperm&gwp=8&curtab=2050_1
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Blastocyst  

  

  

The blastocyst is a liquid-filled ball of 

cells. Occurs around 5 ï 8 days after 

conception.  Implantation in the 

endometrium occurs at this stage. 

Embryo  

  

  

  

Human considered an embryo from 

implantation until about 8 weeks after 

conception. 

Foetus  

  

  

8 weeks after conception until birth. 

   

  

 

 

 

 

 

 

 

 

 



21 
 

Fate of three germ layers  

Ectoderm Mesoderm Endoderm 

Nervous system Skeleton Digestive tract 

Epidermis of skin Muscles Respiratory system 

 Circulatory system Liver, pancreas 

 Gonads Bladder 

Mnemonics 

Tubules in male reproductive system                                 Menstrual Cycle 
òSEVEN UPó          òFOL(d) M(a)PSó 
            Ovarian cycle: 
Seminiferous tubules          Follicular phase 
Epididymis          Ovulatory phase 
Vas deferens,             Luteal phase 
Ejaculatory duct                                                            
 (Nothing)                                                                                Menstrual cycle:  
Urethra           Menstrual flow, 
Penis                                                                         Proliferative phase 

    Secretory phase 
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TERMS TO REMEMBER 

Acrosome- the part of a sperm cell that contains an enzyme ï (This enables a sperm cell to penetrate an egg.) 

Afterbirth-placenta and fetal membrane expelled from the uterus after the birth of a baby  

Amniotic sac-fluid-filled membrane or sac that surrounds the developing embryo while in the 
uterus.(protects baby from hard shocks, keeps it at a constant temperature. ) 

Birth-the process of being born. process by which baby moves from the uterus into the outside world. 
Parturition 

Blastocyst = blastula = early stage of an embryo; a liquid-filled sphere whose wall is composed of a single 
layer of cells; during this stage (about eight days after fertilization) implantation in the wall of the uterus 
occurs. 

Cervix-  lower part, or neck, of  uterus. (Opening to the uterus.) 
Clitoris-small, sensitive organ in front of the vagina 
Coitus-synonym for sexual intercourse 

Conception-fertilization of an egg cell by a sperm cell 
Corpus Luteum - After ovulation, this crater-like structure produces progesterone and estrogen. The 
corpus luteum is the old RUPTURED GRAFFIAN follicle. It means ñyellow bodyò. 
Cowper's glands - 2 glands that secrete an oily liquid, which cleans and lubricates the urethra of the 
male 
Egg cell-a female sex cell (female gamete or ovum or secondary oocyte ) 
Ejaculation-the discharge of semen from the penis 
Embryo-the unborn child developing in the uterus between the second and eighth weeks of life  
Endometrium - the lining for the uterus ï site for blastocyst implants and develops. 
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Epididymis-the tightly coiled tube at the back at each testis that holds newly created sperm ï (each 
epididymis is like a nursery where sperm mature and learn to swim.) 
Erection-  condition of  penis when it fills with blood and becomes firm, enlarged, and erect. 
Fallopian tubes -tubes leading from each ovary to the uterus. Tubes carry the egg from ovary to the 
uterus. Fertilization occurs here. (Also known as the oviducts.) 
Fimbria - A fimbria (plural fimbriae) Latin word, literally means "fringe." a fringe of tissue near the ovary 
leading to the fallopian tube 
Fertile- able to conceive a child 
Fertilization union of sperm and egg. Conception. 
Fertilized egg- egg after sperm has united with it. Zygote 
Fetus-unborn child developing in the uterus after the first eight weeks of life  
Follicle - In ovaries. Each holds and nourishes an egg until ovulation. Nest. Becomes corpus luteum after 
ovulation.  
Foreskin ï A sheath of skin that surrounds the penis.  
Follicle Stimulating Hormone - secreted from pituitary gland in both men and women. In women, FSH 
promotes the development of eggs and estrogen. In men, FSH promotes the development of sperm cells. 
Fraternal twins-babies that develop from two eggs, each fertilized by a sperm cell; may or may not be of 
the same sex  
Gamete ï a sex cell. Sperm cells and egg cells are gametes. 
Genitals-the reproductive or sex organs, especially the external organs  
Germ Cell- egg or sperm cell. Gamete. In humans, germ cell contains 23 chromosomes 
Hormones-chemical substances produced by the endocrine glands; they act in other parts of the body 
and affect maturation, growth, and behavior; LH, FSH, GH, Testosterone, Estrogen, Progesterone are all 
hormones.   
Hymen-a thin bit of tissue, or membrane that may partially cover the opening of the vagina  
Identical twins-babies that develop from a single fertilized egg that separates into two halves; identical 
twins are always of the same sex  
Labia-two folds of skin surrounding the entrance of vagina  
Labor-the muscular contractions that expel a baby from uterus during childbirth  
Leydig Cells ï when prompted by LH, Leydig cells create testosterone.  
LH - Luteinizing Hormone - Secreted from pituitary gland, causes ovulation and formation of corpus 
Luteum in women. In men, LH causes Leydig cells to produce testosterone. 
Menstrual cycle - periodic building up and sloughing off of lining of uterus approximately every twenty-
eight days  
Menstruation-the periodic discharge of blood and waste material (unfertilized secondary oocyte / ova 
and the degenerating endometrium lining) from the uterus  
Miscarriage- expulsion from the uterus of a fetus before it is developed sufficiently to live Also called  
spontaneous abortion  
Myometrium ï muscles of the uterus that stretch to accommodate the growth of the baby. These 
muscles contract during labor and push baby outé 
Orgasm-the peak of sexual excitement when the male ejaculates semen,  
Ovary- female sex glands; they produce egg cells, estrogen and progesterone. 
Ovulation-the discharge, or release, of an egg cell / secondary oocyte from the ovary  
Ovum-scientific name for an egg cell / secondary oocyte 
Oxytocin - hormone, released from the pituitary gland , stimulates contraction of the myometrium of the 
uterus during labor and facilitates ejection of milk from the breast during nursing. 
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Penis-the male sex organ through which sperm cells leave the body; it also discharges urine 
Placenta- network of blood vessels and other tissues by which the unborn child is attached to the wall of 
the uterus.  grows out of the endometrium The umbilical cord is attached to it. It is the interface between 
mother and developing fetus.  
Pregnancy-the process in a woman from conception to birth  
Pregnant-the condition of a woman with an embryo or fetus in her uterus  
Progesterone ï pregnancy hormone, which is first produced by the corpus luteum and then by the 
placenta.  

* increases  lining of endometrium.  
*maintains pregnancy  
*helps develop mammary glands. 

Prostate gland- surrounds the upper end of male urethra and produces part of the fluid that mixes with 
the sperm to form semen. Prostate fluid alkaline ,helps to protect sperm from vaginal acids.  
Scrotum- pouch of loose skin containing the testes. Houses and air-conditions the testicles by moving 
and sweating.  
Semen-the mixture of sperm and fluids released during ejaculation. Semen comprised of sperm, fructose, 
prostate fluid and oil from Cowperôs gland.  
Seminal vesicles-small saclike organs opening into each vas deferens near the upper end of the urethra; 
produce part of the fluid that mixes with the sperm to form semen; provide food (fructose) for the sperm. 
Seminiferous tubules - tubes in testes that produce sperm 
Sexual intercourse- entry of penis into vagina and subsequent release of semen; also called coitus  
Sperm-the male sex cell (male gamete or spermatozoon), which contains 23 chromosomes in human.  
Spermatozoon-scientific name for sperm  
Spontaneous abortion--synonym for miscarriage  
Testes- male sex glands;  produce sperm cells and testosterone;  
Testicles-synonym for testes  
Testosterone ï male hormone that regulates development of penis, muscles, body hair, etcé 
Umbilical cord- ropelike structure connecting embryo or fetus to placenta within the uterus.  
Urethra-the tube through which urine is expelled from the bladder in both males and females and through 
which semen leaves the male body  
Uterus = womb - the hollow pear-shaped organ in which a baby develops before it is born;  
Vagina- passage from the uterus to the outside of the body , accepts the penis during intercourse. It is 
the birth canal & menstrual fluids leave through it 
Vas deferens- tube extending from each epididymis to the urethra in males 
Womb-synonym for uterus  
Yolk sac-a structure that develops for the nutrition of embryo during early embryonic life and then ceases 
to function  
Zygote - The cell formed by the union of two gametes. [ fertilized ovum before cleavage.]  
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IMPORTANT NOTES 

              

 An adult male produces over 1012 to 1013 sperms each day 

 Human female oogonial development by mitosis is completed by 25 weeks of foetus and no 

oogonia are formed after birth 

 Sperm entry into the ovum stimulates MPF (M phase promoting factor) & APC ( Anaphase 

promoting complex) for completion of Meiosis II 

 During Spermatogenesis, spermatogonium produces four sperms while in oogenesis, oogonium 

produces one ovum and two polar bodies. 

 Human Sperm contains Clupein proteins. 

 Yolk nucleus: A mass of mitochondria and golgi bodies near nucleus is called as yolk nucleus and 

controls vitellogenesis. 

 Maximum level of estrogen ï 12th day, LH-13th day, Progestrone ï 21st day, Corpous luteum 

formation ï 19th day of menstrual cycle. 

 Menstrual cycle is absent during pregnancy, lactation periods and permanently during menopose. 

 Two ovaries alternate in ovulation 

 13 mature eggs are released per year, so about 416 eggs (13x32 years) are ovulated during whole 

reproductive period of human female. 

 Menstruation is also called ñWeeping of uterus for the lost ovumò orò Funeral of unfertilized eggsò. 

 In human embryo, yolk sac degenerates since eggs is microlecithal, which shows evolutionary 

significance. 

 Placenta acts as a physiological barriers and an ultra-filter between foetal and maternal blood. 

 Progesterone is also called pregnancy hormone since its secretions controls pregnancy 

 Teratogens are physical, chemical, biological agents which may cause malformation in developing 

embryo 

 Period between fertilization and parturition is called gestation periods. Varies between 266 days up 

to 280 days ( 49 weeks)  
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Chapter-4: REPRODUCTIVE HEALTH  

Reproductive Health: 

Human reproductive health and sexuality involve great many components and interrelationships. 

A total view of human reproductive health is basic to personal well-being as well as to interpersonal 
relationships. 

Every individual is a unique sexual being. 

Adolescents are vibrant, fragile and prone to experimentation and risk taking, as a result they are the 
most vulnerable population as far as delinquent behavior and attitude is concerned. 

Every decision has its own consequence. Any wrong decision can lead to disastrous consequence, 
which in turn can ruin oneôs life.   

Sexual adjustment is part of total personality adjustment. Self-esteem is the key to sexual maturity. 

Broad based community and institutional support for reproductive health is essential. 

Adolescence Reproductive and Sexual Health (ARSH) topics are to be taken care of to dispel the 
myths and misconception about this important aspect with focus on: 

 reducing risky behavior  
 theories which explain what influences people's sexual choices and behaviour  
 reinforced message about sexual behaviour and risk reduction  
 Providing accurate information about, the risks associated with sexual activity, about contraception 

birth control, methods of avoiding or deferring intercourse  
 Dealing with peer and other social pressures on young people; providing opportunities to practice 

communication, negotiation and assertion skills  
 Uses a variety of approaches to teaching and learning that involve and engage young people and 

help them to personalise the information  
 Uses approaches to teaching and learning which are appropriate to young people's age, 

experience and cultural background  

Methods of birth control 

CONCEPT MAP Ref: CH-4 (Page-3) 

 Behavioural methods: Behavioural methods depend on a good knowledge of the menstrual cycle 
as well as adequate self control by the couple.  

o Coitus Interruptus: Coitus interruptus means 'interrupted sex". In this birth control 
method, the penis is withdrawn from the vagina just before ejaculation.  
The main advantage is that this method does not require the use of any drug, does not 
interfere with normal body functions, and the couple can plan for pregnancy at any time 

http://www.gynaeonline.com/anatomy
http://www.gynaeonline.com/1st%20Trimester.htm
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they want. The main disadvantage is that it is dependent almost wholly on the man's self-
control. The failure rate is high at 15 - 18%.  

o Rhythm method or Safe Period: This method requires a good knowledge of the female 
partner's menstrual cycle to identify the days on which sexual intercourse is possible 
without the risk of pregnancy.  

 Avoiding vaginal Intercourse: Anal sex, oral sex or sex without penetrating the vagina  
 Barrier methods: In barrier methods of birth control, a barrier is placed between the penis and the 

vagina during intercourse so that the sperm cannot meet the ovum for fertilization.  
o Male Condoms:, usually made of latex that covers the erect penis during penetration of 

the vagina.  
o Female Condoms:  made of polyurethrane, loose sheath with two rings on either side. 

can be inserted about 8 hours prior to sexual intercourse and can be kept in for about 
another 12 hours after intercourse. Can be used more than once during this period. 

o Condoms protect against pregnancy as well as sexually transmitted diseases 
(STDs), including HIV/AIDS.   

o Diaphragm: vaginal is a small saucer shaped rubber sheath with a metal coil in its rim 
which is fitted across the mouth of the uterus (cervix).  

o Cervical Cap: The cervical cap is a small dome-shaped rubber device fitted on the cervix. 
It is uncomfortable to apply and is rarely used nowadays.  

o Vaginal Sponge: The sponge is a small polyurethrane round device which needs to be 
placed inside the vagina before sexual intercourse. It releases spermicide which makes 
sperm inactive. It should be left in place for 8 hours after use and can be used more than 
once during this time.  

The sponge also acts as a barrier contraceptive to some extent since it swells up to fit 
across the cervix once it is inside the vagina.  

 Hormonal Methods: Drugs are used to either prevent ovulation or to prevent implantation of the 
embryo after fertilization. 

 Combined oral contraceptives contains two hormones similar to the natural hormones in a 
womanôs body---an estrogen and a progestin.  

How the Birth Control Pill works  

Mainly work by preventing ovulation. In a normal menstrual cycle, the pituitary gland secretes the hormones 
FSH and LH to stimulate the ovary to release an egg ('ovulation").  

Progesterone in pills make the cervical mucus hostile to the sperm.  

 Causes changes that make the endometrium unreceptive to a fertilized ovum if ovulation and 
fertilization do take place  

o Oral Contraceptive pills: Combined oral contraceptive pills or birth control pills contain 
two hormones - estrogen and progesterone. They have two functions. The main one is to 
prevent ovulation. The second function is to disrupt the normal growth of the internal 
uterine lining (endometrium) so that the embryo cannot implant in it.  
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o Centchroman: This is a non-hormonal non steroidal contraceptive. The main function is to 
cause a slowing down in the growth rate of the internal uterine lining as well as to speed 
up the movement of the embryo so that implantation cannot occur.  

o The Patch: The patch (Ortho Evra). This is a thin band-aid like patch containing estrogen 
and progesterone should be applied over the skin. Releases the hormones slowly into the 
skin through which they are absorbed.  

o Depo-provera: This birth control method consists of injecting a high dose of the hormone 
progesterone every three months. It acts mainly by preventing ovulation. The main 
disadvantage is that there may be irregular bleeding throughout the three months.  

o Nuvaring: This is a thin silastic ring which should be inserted into the vagina once every 
month. It releases the hormones estrogen and progesterone and prevents ovulation during 
the menstrual cycle.  

Subdermal Implants  

          The Norplant (a registered trademark of The Population Council for levonorgestrel subdermal 

implants) Implant system set of six small plastic capsules. Capsules placed under the skin of a 

womanôs upper arm. 

Norplant capsules contain aprogestin, similar to natural hormone that a womanôs body makes. It is 

released very slowly from all six capsules. Thus the capsules supply a steady, very low dose. 

Norplant implants contain no estrogen. 

 Norplant capsules thicken cervical mucus making it difficult for sperm to pass through. It stops 

ovulation (release of eggs from ovaries) in about half of the menstrual cycles after the first year of 

use. 

 Emergency Oral Contraception 

After unprotected sex, emergency oral contraception can prevent pregnancy. Sometimes called 

postcoital or ómorning afterô contraception. 

 Mainly stops ovulation  

                         Regular use of emergency contraceptives has serious health hazards.   

Vaginal Pessaries, Tablets, Creams or Foams:  
These contain spermicides which are toxic to the sperm and should be inserted into the vagina just 
before coitus. Their advantages are that they are easy to apply, do not interfere with coitus and act 
as lubricants. Disadvantage is that they are not very effective always. 

Intra-Uterine Contraceptive Devices (IUCD):  

IUCDs or IUDs are contraceptive devices which are placed inside the uterus. Small, flexible plastic 

frame. Has copper wire or copper sleeves on it. Inserted into a womanôs uterus through her vagina. 

Have two strings, or threads, tied to them. Strings hang through the opening of the cervix into the 

vagina. A provider can remove the IUD by pulling gently on the strings with forceps. 

 

 Preventing sperm and egg from meeting. Perhaps the IUD makes it hard for sperm to move through 

the womanôs reproductive tract, and it reduces the ability of sperm to fertilize the egg. Prevent the 

egg from implanting itself in the wall of the uterus. 

IUCDs prevent pregnancy by making the endometrium unreceptive to the fertilized ovum. It 

stimulates the endometrium to release leukocytes (WBCs) and prostaglandins making it hostile to the 

sperm. It also causes bizarre and irregular growth of the endometrium. This prevents implantation of 
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a fertilized ovum. 

 IUDs like Copper-Ts also come wrapped in copper. Copper is toxic to sperms and is a method of 

enhancing the contraceptive effect of the IUDs.  

The IUCDs can come in various shapes and sizes.  

 Lippes Loop: The Lippes loop consists of a thin plastic (or polyethylene)wire bent in a series of S-
shapes.  

  l                                                                                            

               Lippes loop                        Copper-Ts 

 Copper T: T-shaped structure which stays inside the uterus with the long arm of the T along the 
uterine cavity (endometrium) and the shorter arms transversely across the upper part of the 
endometrium. 

 Mirena: Releases a progesterone called levonorgestrel. It works by affecting ovulation, affecting 
the normal growth of the endometrium and by affecting the cervical mucus so that the movement of 
sperm is obstructed. In the United Kingdom, hormone based IUDs are known as Intra-uterine 
Systems (IUS).  

 Surgical Methods: These are more 
or less permanent methods of 
contraception.  

o Tubal Ligation: Both the 
female tubes are tied off 
and usually cut during tubal 
ligation to prevent the 
sperm from reaching the 
ovum during intercourse.  

o Vasectomy: The two tubes 
which carry sperm from the 
testes to the penis are the 
vas deferens. Tying them 

http://www.gynaeonline.com/ovarian_cycle.htm
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off and cut. 
o Essure: Essure is a method in which small micro-inserts are placed at the mouth of the 

fallopian tubes to cause scarring and block them. This prevents sperm from reaching the 
ovum for fertilization.  

HOW PREGNANCY OCCURS 

Occurs when a sperm with an ovum. 
Ovum round about 100 microns in diameter, The ovum is picked up by the fallopian tube on the same side. 
The tubes have long fingerlike projections called fimbria which it uses, rather like hands to pick up the 
ovum. Ovum then moves through the tube, propelled along by long hairs growing from cells in the tubes. 
Like grass bending before the wind, the hairs bend towards the uterus in waves, pushing the ovum slowly 
towards the uterus. The egg remains viable, (alive) for about 72 hours, but is capable of being fertilized for 
only about 12 - 24 hours. If it remains unfertilized during this period, it disintegrates in the tube without 
leaving any trace. Its end products (mainly proteins) are absorbed into the bloodstream and excreted 
through the urine or stool.  

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Fertilization, Implantation and Pregnancy  

The sperm viable for a longer period, found in uterus 5 ï 7 days after coitus. But capable of fertilizing an 
ovum for only 48 - 72 hours after being ejaculated. Time taken by sperm to reach tubes is between 6 ï 12 
hours but many authorities say it can be as early as 1 hour.  

Intercourse has to take place within this narrow time frame (1-2 days before ovulation or immediately after 
ovulation), for a pregnancy to occur. At every intercourse normal man deposits 2 ï 5 mililitre of semen in 
the upper part of the vagina (see diagram). Each mililitre of semen normally contains about 50 ï 200 million 
of sperms. 

 

http://www.gynaeonline.com/internal_anatomy.htm
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Sperms swim rapidly upwards into the uterus and from there into the two tubes on either side at the rate of 
3mm per hour. Takes an average of 10 hours for sperm to reach tubes.  

All the sperms deposited in the vagina cannot swim into the uterus. Only about 1 % of the total number of 
sperms deposited in the vagina make the journey.  

Hundreds of sperm (estimated to be around 300) surround the ovum in the tube. They press against the 
membrane of the ovum attempting to penetrate it and fertilize the ovum. Finally one sperm succeeds. At 
once a chemical reaction is triggered off in the wall of the ovum, making it impenetrable to any other sperm. 
No other sperm can enter the ovum now.  

 

 

 

 

 

 

Unsuccessful sperms slowly degenerate, break down and become indistinguishable from any other protein 
end product in the female partnerôs body (sperm made up mainly of protein). These get absorbed into the 
blood stream, are carried away to be expelled from the body in the stool or the urine.  

Sperm that manages to penetrate the ovum fuses with it to form a single cell called a zygote. Zygote starts 
to divide as it is propelled towards the uterus ï dividing first into 2 cells, then into 4, then 8 and so on. 
Dividing zygote called an embryo.  

When the process of in-vitro fertilization (IVF) is carried out, the ovum and the sperm is allowed to fertilize 
in a laboratory dish (petri dish). The embryo is usually transferred into the motherôs uterus at the 4 ï 8 
celled stage, usually on the third day after fertilization.  

By the time the zygote reaches the uterus at about the 6th to 9th day after ovulation, it is a 16-celled cluster 
of cells called a morula. The morula looks rather like a bunch of grapes. Each of its cells is identical to each 
other.  

Theoretically, it is from the 2-celled to the 16-celled stages that the cells can be separated from each other 
and allowed to develop into clones of each other (identical twins). In nature, separation occurs 
spontaneously ï usually at the 2-celled stage ï to form identical twins. Separation at later stages can lead 
to the potentially fatal condition of conjoint twins or Siamese twins.  
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When it reaches the uterus, the morula sticks to the inner lining of the uterus (called the 'endometrium'). By 
this time, the hormone progesterone released by the ovaries finishes preparing the endometrium to receive 
the morula.  

The morula burrows deep into the endometrium and by the 9th - 12th day after ovulation, is fully buried in it. 
Burrowing can cause a little bleeding called óimplantation bleedingô. Buried embryo begins to develop, Its 
cells increasing in number and gradually becoming different from each other in the way they function.  

The development of the embryo continues until at the end of 9th month of pregnancy (40 weeks or 280 
days), a fully formed baby, capable of leading a life independent from its mother is ready to be born.  

INFERTILITY AND ITS TREATMENT 

óInfertilityô when a couple fails to conceive after one year of sexual life without contraception. 80% of all 
women desiring children, conceive within 1 year of marriage and another 10% within the second year.  

According to the World Health Organisation, incidence of infertility is about 10 % worldwide. Another 10-
12% of all the other couples have only one child and wish to have more. The incidence of infertility is 
gradually increasing all over the world.  

For many people going through infertility treatment, the level of distress and tension can be very high. 
Mutual trust and faith in the doctor can help the couples to enquire about different modalities of treatment 
for both the male as well as the female partner, and make informed decisions of their reproductive status 
azoospermia (complete absence of sperm). In these cases, sperm has been aspirated from the testes 
directly. 

 Intra-Uterine Insemination (IUI): This method is used in men with moderately low sperm count. 
the semen is collected by masturbation, washed and centrifuged to increase the sperm density. 
This high density sperm sample is now injected into the uterus, bypassing the vagina. The chances 
of hostile cervical mucus is thus eliminated. Since the sperm is injected into the uterine cavity, 
chances of pregnancy is increased. The procedure should be done within 2 hours of collecting the 
semen.  

o Insemination with Husband's Semen (AIH) This is done in cases of impenetrable cervical 
mucous or when disease or deformity of the cervix makes it impossible for the sperm to enter the 
uterus. It is also carried out in cases of impotence or premature ejaculation. 

o Insemination with Donor Semen (AID) AID is usually carried out in couples where the husband 
suffers from azoospermia.  

InVitro Fertilisation (IVF) process by which egg cells are fertilised by sperm (usually 100,000 sperm / ml)  
outside the womb, in vitro. IVF is a major treatment in infertility when other methods of assisted 
reproductive technology have failed. The process involves hormonally controlling the ovulatory process, 
removing ova (eggs) from the woman's ovaries and letting sperm fertilise them in a fluid medium. The 
fertilised egg (zygote) is then transferred to the patient's uterus with the intent to establish a successful 
pregnancy. The first successful birth of a "test tube baby", Louise Brown, occurred in 1978. Prior to that, 
there was a transient biochemical pregnancy reported by Australian Foxton School researchers in 1973 
and an ectopic pregnancy reported by Steptoe and Edwards in 1976. 
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In vitro, (Latin) meaning within the glass, biological experiments involving cultivation of tissues outside the 
living organism  were carried out in glass containers such as beakers, test tubes, or petri dishes. Term in 
vitro used to refer to any biological procedure that is performed outside the organism. In vivo procedure, 
tissue remains inside the living organism within which it is normally found. A colloquial term for babies 
conceived as the result of IVF, test tube babies, However, in vitro fertilisation usually performed in shallow 
containers called Petri dishes. (made of glass or plastic resins.) 

Zygote intrafallopian transfer (ZIFT) infertility treatment where blockage in the fallopian tubes prevents 
the normal binding of sperm to the egg. Egg cells removed from woman's ovaries, and in vitro fertilised. 
Resulting zygote placed into the fallopian tube by laparoscopy. The procedure spin-off of the gamete 
intrafallopian transfer (GIFT) procedure. ZIFT has a success rate of 64.8% in all cases. 
Takes an average five weeks to complete a cycle of ZIFT. First, the woman must take a fertility medication 
to stimulate egg production in the ovaries. The doctor will monitor growth of ovarian follicles, once they are 
mature, woman will be injected with human chorionic gonadotropins (hCG). Eggs will be harvested 
approximately 36 hours later, usually by transvaginal ovum retrieval. After fertilization in laboratory resulting 
early embryos or zygotes are placed into the woman's fallopian tubes using laparoscope. 
 
Gamete intrafallopian transfer (GIFT) assisted reproductive technology against infertility. Eggs removed 
from a woman's ovaries, placed in one of the Fallopian tubes, along with the man's sperm. The technique, 
which was pioneered by endocrinologist Ricardo Asch, allows fertilization to take place inside the woman's 
body. 
Takes, an average of four to six weeks to complete a cycle of GIFT. First, the woman must take a fertility 
drug to stimulate egg production in the ovaries. The doctor will monitor growth of ovarian follicles, once they 
mature, woman will be injected with Human chorionic gonadotropin (hCG). The eggs will be harvested 
approximately 36 hours later, mixed with the man's sperm, and placed back into the woman's Fallopian 
tubes using laparoscope. 
 
Intracytoplasmic Sperm Injection (ICSI): technique in which a single sperm injected into the centre of the 
egg, in order to achieve fertilization. Sperm is collected from the male partner by masturbation. Single 
healthy sperm then injected into the prepared ovum.  
The advantage of this method is that only a single sperm is needed - even men with a very low sperm 
count can become fathers with this treatment. Men found to be azoospermic, that is with no sperm at all in 
the semen, sperm can be suctioned out of the vas deferens ( male tubes). Sperm can also be liberated 
from the testes itself by careful testicular biopsy and culture by a method called MESA - Microepididymal 
sperm aspiration.  
 
Prevention of Male Infertility : Undescended testes should be treated at the earliest during infancy before 
testicular function is damaged. Infections by mumps and other viruses should be managed by keeping a 
watchful eye on complications in the testes. 

 

General Facts About STDs 
Sexually transmitted diseases (also called STDs, or STIs for sexually transmitted infections): Infections 
transferred from one person to another through sexual contact. According to the Centers for Disease 
Control and Prevention, there are over 15 million STD cases reported annually in the United States. 

http://en.wikipedia.org/wiki/In_vitro
http://en.wikipedia.org/wiki/Latin
http://en.wikipedia.org/wiki/Beaker
http://en.wikipedia.org/wiki/Test_tube
http://en.wikipedia.org/wiki/Petri_dish
http://en.wikipedia.org/wiki/In_vivo
http://en.wikipedia.org/wiki/Petri_dish
http://en.wikipedia.org/wiki/Resin
http://en.wikipedia.org/wiki/Infertility_treatment
http://en.wikipedia.org/wiki/Fallopian_tube
http://en.wikipedia.org/wiki/Egg_cells
http://en.wikipedia.org/wiki/Ovaries
http://en.wikipedia.org/wiki/In_vitro_fertilisation
http://en.wikipedia.org/wiki/Zygote
http://en.wikipedia.org/wiki/Fallopian_tube
http://en.wikipedia.org/wiki/Laparoscopy
http://en.wikipedia.org/wiki/Gamete_intrafallopian_transfer
http://en.wikipedia.org/wiki/Gamete_intrafallopian_transfer
http://en.wikipedia.org/wiki/Gamete_intrafallopian_transfer
http://en.wikipedia.org/wiki/Fertility_medication
http://en.wikipedia.org/wiki/Human_chorionic_gonadotropin
http://en.wikipedia.org/wiki/Human_chorionic_gonadotropin
http://en.wikipedia.org/wiki/Transvaginal_ovum_retrieval
http://en.wikipedia.org/wiki/Assisted_reproductive_technology
http://en.wikipedia.org/wiki/Infertility
http://en.wikipedia.org/wiki/Fallopian_tube
http://en.wikipedia.org/wiki/Ricardo_Asch
http://en.wikipedia.org/wiki/Ovary
http://en.wikipedia.org/wiki/Human_chorionic_gonadotropin
http://en.wikipedia.org/wiki/Fallopian_tubes
http://en.wikipedia.org/wiki/Fallopian_tubes
http://en.wikipedia.org/wiki/Fallopian_tubes
http://en.wikipedia.org/wiki/Laparoscope
http://www.gynaeonline.com/normpreg.htm
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More than 25 diseases that are transmitted through sexual activity. Other than HIV, the most common 
STDs in the United States are chlamydia, gonorrhea, syphilis, genital herpes, human papillomavirus, 
hepatitis B, trichomoniasis, and bacterial vaginosis. Adolescents and young adults are the age groups at 
greatest risk for acquiring an STD. Approximately 19 million new infections occur each year, almost half 
of them among people ages 15 to 24. 

Some STDs can have severe consequences, especially in women, if not treated, which is why it is so 
important to go for STD testing. Some STDs can lead to pelvic inflammatory disease, which can cause 
infertility, while others may even be fatal. STDs can be prevented by refraining from sexual activity, and 
to a certain extent, some contraceptive devices, such as condoms. 

Specific STDs: An Overview 

Human Papilloma Virus: Thought to be one of the main causes of cervical cancer. Has been linked with 
other types of cancers of female reproductive system. HPV can be treated to reduce signs and symptoms. 
Currently no cure for this virus. HPV vaccine recently developed to prevent HPV infection. 

Herpes Virus: STD that presently with no cure. Treatment available. Home remedies & natural treatment 

available. Herpes symptoms include blisters or sores that periodically break out on the genitals. Refer 

FAQs. 

Hepatitis: To cure for those already infected, a Hepatitis B (HBV) vaccine available to prevent spread of 
this infection. Many are asymptomatic, however those who do suffer from Hepatitis B symptoms may have 
many unpleasant discomforts. Infection may clear up on its own. Some people may suffer from chronic 
infections for many years. Treatment available for chronic sufferers. Other types of hepatitis infections that 
can be passed through sexual contact include Hepatitis A and Hepatitis C. 

HIV/AIDS: Most dreaded STD. New ways of treating this infection significantly prolongs an infected 
person's life. For many this infection eventually progresses to AIDS and, ulitmately, death. More than 40 
million people worldwide are infected with the HIV virus; women account for 50% of those infected.  

Syphilis: Throughout history, cases of syphilis have been recorded. Can easily be treated and cured. 
Without treatment, syphilis symptoms can progress and affect the nervous system and brain leading to 
dementia and even death. 

Trichomoniasis: most common, curable STDs. However, symptoms may be mistaken for a yeast 
infection causing women to use wrong type of treatment for her vaginal discharge. 

Common Infections:Chlamydia and gonorrhea often infect a person at the same time. Although the 
symptoms of chlamydia are different from gonorrhea not unusual for person to be asymptomatic. If testing 
for chlamydia, good idea to test for gonorrhea. Both STDs can be cured but can damage reproductive 
system if left untreated. 

Pubic Lice: Crabs are very similar to head lice. Itchy symptoms can be hard to miss. Treatment for pubic 
lice can easily take care of the discomfort these pests can cause. 

Rare Infections: Granuloma inguinale and chancroid,. Other lesser-talked about STDs include 
nongonococcal urethritis and molluscum contagiosum,  
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KNOW THE SYMPTOMS OF STDs 

Men 
Ç Swelling or tenderness in genital area. 
Ç Blisters ,sores or bumps around the mouth or genitals. 
Ç Fever,chills and aches. 
Ç Unusual itching. 
Ç Burning sensation when you pass urine or move your bowels. 
Ç White,watery or yellow disharge from the penis. 

Women 
Ç Have fewer symptoms than men, often none at all. STDs can lead to cancer. Women should watch 

for- 
Ç Bleeding that is not part of their period. 
Ç Pelvic or vaginal pain. 
Ç Discharge from the vagina. 
Ç Painful urination. 
Ç Unusual rash, sore or growth in the genital area. 

DONôT LET STDs TAKE YOU BY SURPRISE 

Pelvic Inflammatory Disease Overview 

Pelvic inflammatory disease (PID) is infection of a woman's reproductive organs. Infection spreads upward 

from the cervix to the uterus, Fallopian tubes, ovaries, and surrounding structures 
Pelvic Inflammatory Disease (PID) Symptoms 

If a woman has PID, she may have any of these symptoms: 
 Abdominal pain (especially lower abdominal pain) or tenderness  
 Back pain  
 Abnormal uterine bleeding  
 Unusual or heavy vaginal discharge  
 Painful urination  
 Painful sexual intercourse  
 Symptoms not related to the female reproductive organs include fever, nausea, and vomiting. 

PID symptoms may be worse at the end of a menstrual period and during the first several days following 
a period. 

Ectopic Pregnancy Overview 
Pregnancy that develops outside a woman's uterus (womb). When the fertilized egg from ovary does not 
implant itself normally in the uterus. Egg develops somewhere else in the abdomen. Such conceptions are 
abnormal and cannot develop into a fetus.  

 Common ectopic pregnancy in fallopian tubes (so-called tubal pregnancy). Also found on the 
outside of the uterus, on the ovaries, or attached to the bowel.  

 Complication of ectopic pregnancy is intra-abdominal hemorrhage (severe bleeding). Eg. tubal 
pregnancy the products of conception continues to grow in the fallopian tube, tube expands and 
eventually ruptures. This can be very dangerous because a large artery runs on the outside of 
each fallopian tube. If the artery ruptures, you can bleed severely.  

 Ectopic pregnancy usually found in the first 5-10 weeks of pregnancy.  

http://www.emedicinehealth.com/script/main/art.asp?articlekey=58752
http://www.emedicinehealth.com/script/main/art.asp?articlekey=8601
http://www.emedicinehealth.com/script/main/art.asp?articlekey=14263
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INFERTILITY IN HUMAN: Causes & Consequences :- 

IN MALES IN FEMALES 

   Oligospermia: Low sperm count     Anovulation: Absence of ovulation. 

    Azospermia: Absence of sperm.     Oligoovulation: Deficient ovulation. 

    Asthenozoospermia: Low sperm motility.     Hyperprolactinemia: Ovum remain trapped 

inside the follicle. 

    Teratozoospermia: Defective sperm 

morphology. 

    Idiopathic Infertility: Failure or abnormal 

fertilization. 

    Cryptorchidism:Failure of Testes to descend in 

the scrotal sac. 

    Tubal Infertility:  Damaged/ligated fallopian 

tube 

 
COMMON SEXUALLY TRANSMITTED DISEASES (STDs) 

 

SL. 
NO. 

STD CAUSAL 
AGENT 

SYMPTOMS EFFECT ON 
FOETUS 

EFFECT ON PERSON 
AFFECTED 

1 CHLAMYDIOSIS Chlamydia 
trachomatis 

Painful urination 
& intercourse 
Mucus discharge 
from 
penis/vagina 

Premature 
birth,blindness, 
Pneumonia 

Pelvic inflammatory 
disease, Infertility,Ectopic 
pregnancy 

2 GONORRHOEA Nisseria 
gonorrhea 

Painful urination 
in men 

Still birth, 
Blindness 

Pelvic inflammatory 
disease, 
Infertility,Rash,Death 

3 TRICHOMONIASIS Tricomonas 
vaginalis 

Inflammation, 
Itching& vaginal 
white discharge 
(Leucorrhoea) 

Not known Valvar erythema, Burning 
dysuria 

4 GENITAL HERPES Herpes 
simplex virus 

Genital sores, 
Fever 

Still birth, Brain 
damage 

Cervical cancer. 

5 SYPHILIS Trepanema 
pallidum 

Initially sores in 
genitalia & 
mouth, 
Rashes 

Premature birth, 
Miscarriage, Still 
birth 

Death 

6 GENITAL WART Human 
papilloma 
virus 

Warts on 
genitalia 

Not known Cervical cancer 

7 HEPATITIS-B Hepatitis ïB 
virus 

Fatigue, Fever, 
Jaundice, Rash, 
Abdominal pain 

Low birth weight Liver cirrhosis, Liver 
cancer 
 

8 AIDS HIV Fever, Prone to 
infection, 
Inflammation 

AIDS affected Dementia, Death 
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IMPORTANT NOTES 

 Indian population is identified as óYoung populationô whereas population of USA, England 
,Germany etc. are identified as óAgeing populationô. 

 In India, Kerala has lowest Birth rate & U.P. highest. 

 Deficiency of Manganese causes infertility & Vitamin E is considered as Antisterility Vitamin. 

 11th July celebrated as World Population Day. 

 Every 16th person in the world is an Indian. 

 Main objectives of National Population Policy, 2000 are : population stabilization, compulsory 
school education, reduce infant mortality rate, decrease fertility rate, promote delayed marriage, 
incentive for sterilization, restrain child marriage etc. 

 Kerala declared as the ó First baby friendly state of the worldô by first Human Development Report 
2002. 

 I-pills or Intelligent pills are Emergency Contraceptive pills that should be used in emergency 
only.Frequent use of it may bring ovarian damage & Menstrual problem. 

 Contraceptive Corn: Scientists have produced a genetically modified corn crop which produces 
antisperm antibodies &suggest that a plant based jelly may be prepared which will prevent 
pregnancy & spread of STDs simultaneously. 

 

IMPORTANT TERMS TO REMEMBER 

AMNIOCENTESIS: Foetal test based on chromosomal pattern in amniotic fluid surrounding the developing 

embryo. can be used for sex determination. 

LACTATIONAL AMENORIA: Absence of menstruation due to disruption of ovulation during the period of 

intense lactation following parturition. 

INTRA UTERINE DEVICES(IUDs): A medical device of insertion of artificial barrier in the uterus through 

vagina for obstructing sperm entry. 

STERILISATION: Surgical intervention for stopping pregnancy by blocking gamete transport pathway in 

male/female. 

ASSISTED REPRODUCTIVE TECHNOLOGIES(ART): Artificial technological devices to enable couples to 

have children when fail they to get child due to any reproductive disorder. 

ARTIFICIAL INSEMINATION: Medical technological devices by which semen collected from a healthy 

donor is artificially introduced into the vagina or uterus of female. 

ETIOLOGY:Study of causes of diseases. 

PROPHYLAXIS: Prevention of diseases. 

EPIDEMIOLOGY:Mode of transmission of diseases. 

RECANALISATION: Attachment of cut Vasa deferentia with  plastic tubes during Vasectomy. 

CASTRATION: Surgical removal of Testes. 

POPULATION CRASH: Rapid decline in the population. 

POPULATION EXPLOSION: Rapid increase in the population. 

AGE COMPOSITION: Relative abundance of the organisms of different ages in the population. 

IN-VITRO FERTILISATION: Artificial technique of fusion of gametes outside the body in laboratory 

condition, in almost similar conditions as that of the body. 

INFERTILITY: Inability of a couple to produce children in spite of unprotected sexual cohabitation. 
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Chapter 5 : Genetics 
 

Relationship between genes and chromosome of diploid organism and the terms used to describe them 

 

Know the terms 

Terms  Meaning  Example  

Locus Address/ location of a gene in a chromosome T,A.b,d etc 

Allele Allelomorphs= alternative form of a gene T and t OR A and a etc 

Homozygous Both alleles of a gene at a locus similar AA or aa   

Heterozygous Both alleles of a gene at a locus dissimilar Aa or Tt etc 

Homozygous 

Dominant 

Both alleles of a gene at a locus similar & 

dominant 

AA 

Homozygous 

recessive 

Both alleles of a gene at a locus similar & 

recessive 

aa 
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Mendel's first law ( Law of dominance )characters are controlled by discrete units called genes (allele) 

which occur in pair. In heterozygous condition only one gene that is dominant can express itself. (Can be 

explained by monohybrid cross) 

Mendel's second  law (Law of segregation): The two alleles received, one from each parent, segregate 
independently in gamete formation, so that each gamete receives one or the other with equal probability. 
(Can be explained by monohybrid cross) 

Mendel's third law (Law of recombination): Two characters determined by two unlinked genes are 
recombined at random in gametic formation, so that they segregate independently of each other, each 
according to the first law (note that recombination here is not used to mean crossing-over in meiosis). (Can 
be explained by dihybrid cross) 

This is what Mendel said (summary) : 

1) Dominant alleles overpower recessive alleles. Dominant traits overpower recessive traits. 

2) Rule of segregation (Separation): Gametes (sex cells) only receive one allele from the original gene.  

3) Rule of Independent assortment: One trait will not determine the random selection of another.  

Incomplete dominance: When one allele of a gene is not completely dominant over the other and the F1 

hybrids are intermediate between two parents. The phenotypic and genotypic ratio is same.1:2:1 in F2 

generation.  E.g. Snapdragon or Antirrhinum majus 

Co dominance: Two alleles of a gene are equally expressive and dominant in a generation eg Human blood 

group  

( Note : Human blood group is also an example for  multiple allelisim i,e when a gene exists in more than 

two allelic forms) 

 

Basic outline of Mendels cross 

1. Pure breeding parents for a pair of contrasting character (allelic Pair) is taken 

e.g, Tall pure-bred pea plants (TT) & short pure-bred pea plants (tt) 

 

2. Gamete formation (Meiosis) 

 

3. Hybridization (crossing is done) 

 

4. F1 generation - the product of the above cross (are called hybrids) 

 

5. Selfing (allowed to self fertilize / self breeding ) 

 

6. Gamete formation (Meiosis) 

 

7. F2 generation - the product of the above selfing  

 

8. Analysis of result  (Phenotype and Genotype) 
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Linkage 

Tendency of genes on same chromosome to remain together  

Such genes are called ï linked genes. 

 Linked genes present only parental types 

 

 

 

Figure Schematic of Genetic Linkage and Recombination  

(A) Two homologous chromosomes: blue (paternal) and orange (maternal). Three genes with 

separate alleles and linkage " noted (A,a; B,b; C,c;). 

(B)  Crossing over during meiosis. ( 

(C) Two alleles and their linked genes have switched locations via recombination. Four additional 

alleles and their associated (A,a; B,b;) have not switched and are considered linked.  

(D) Recombined haploid chromosomes segregate separately during meiosis as gametes before 

fertilization.  

(E) Sample recombination frequencies between genes demonstrating higher rates of recombination 

for genes further apart.  
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Cross Result of F2 generation 

Phenotypic ratio Genotypic ratio 

Monohybrid Tt X Tt 3:1 1:2:1 

Dihybrid cross 
YyRr X YyRr 

9:3:3:1 1:2:1:2:4:2:1:2:1 

Incomplete dominance 
 Rr X Rr 

1:2:1 1:2:1 

 

Co Dominance and multiple allelisim 

Blood group Possible genotype 

A IAIA OR IAi 

B IBIB OR IBi 

AB IAIB  

O ii  

 

Crosses of blood group (CO DOMINANCE) 

Blood group Possible genotype Possible phenotype 

A X A IAIA  X  IAIA A 

IAIA  X  IAi A 

IAi   X  IAi A ; O 

B X B IBIB X  IBIB B 

IBIB X  IBi B 

IBi   X   IBi B; O 

AB X AB IAIB X  IAIB AB:  A; B 

O X O ii     X  ii O 

 

POSSIBLE BLOOD GROUP OF PROGENY WITH RESPECT TO THE BLOOD GROUP OF PARENTS 

Parent Progeny 
A B AB O 

A X A + - - + 

A X O + - - + 

A X B + + + + 

B X B - + - + 

B X O - + - + 

AB X A + + + - 

AB X B + + + - 

AB X O + +  - 

AB X AB + + + - 

O X O - - - + 

KEY + = POSSIBLE - = NOT POSSIBLE 
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Sex determination and sex chromosome 

Organism Male Female 

Human beings XY XX 

Birds ZZ ZW 

Insects XO XX 

Pedigree Analysis 
Pedigree is a chart of graphic representation of record of inheritance of a trait through several generations 
in a family 
Symbols used:- refer NCERT Text Book  

Four patterns of inheritance 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

AUTOSOMAL DOMINANT 
1. Traits are controlled by dominant genes 
2. Both males and females are equally affected 
3. traits do not skip generations 
4. e.g. polydactyly, tongue rolling ability etc 

AUTOSOMAL RECESSIVE 
1. Traits controlled by recessive  genes and 

appear only when homozygous  
2. Both male and female equally affected 
3. Traits may skip generations 
4. 3:1 ratio between normal and affected.  
5. Appearance of affected children from 

normal parents (heterozygous) 
6. All children of affected parents are also 

affected. 
7. e.g.- Albinism, sickle cell anaemia etc 

 

 

 

 

A 'typical' autosomal dominant pedigree 

 

x-chromosome linked pedigree 
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Now try to answer 
1. Is it possible that this pedigree is for an autosomal dominant trait? 

 

2. Can two individuals that have an autosomal dominant trait have unaffected children? 

      

3. Is it possible that this pedigree is for an autosomal dominant trait? 

     

4. Is it possible that this pedigree is for an autosomal dominant trait? 

 
5. Is it possible that the pedigree above is for an autosomal recessive trait? 
6. Assuming that the trait is recessive, write the genotype of each individual next to the symbol 

A = normal 
a = the trait (a genetic disease or abnormality) 

 
7. Is it possible that the pedigree above is for an autosomal recessive trait? 
8. Write the genotype of each individual next to the symbol 

 

9. Is it possible that the pedigree above is for an autosomal recessive trait? 

 
10. Is it possible that the pedigree above is  for an X-linked recessive trait? 
11. Write the genotype next to the symbol for each person in the pedigree 

 

12. Is it possible that the pedigree above is  for an X-linked recessive trait? 

 

13. Is it possible that the pedigree above is  for an X-linked recessive trait? 
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14. Is it possible that the pedigree above is  for an X-linked recessive trait? 

 

15. Is it possible that the pedigree above is for an X-linked recessive trait? 

 

16. Is it possible that the pedigree above is for an X-linked recessive trait? 
Clues 

 Affected Unaffected  

Autosomal Dominant AA 
Aa  

aa 

Autosomal Recessive aa  AA 
Aa 

X- chromosome linked 
recessive 

X  X  

 X  Y 

XX 

X X 
XY 

TERMINOLOGIES 
Allele = A factor or letter that makes up a gene.  2 alleles make up one gene. Alternative forms of a genetic 
locus; a single allele for each locus is inherited separately from each parent (e.g., at a locus for eye color 
the allele might result in blue or brown eyes).  
Alleles = "B" and "b" are different alleles. 
Autosomal = refers to genes that are not found on the sex chromosomes. Autosomal chromosomes are 
ones that are not XX and XY. A chromosome not involved in sex determination. The diploid human 
genome consists of 46 chromosomes, 22 pairs of autosomes, and 1 pair of sex chromosomes (the X and Y 
chromosomes).  
Carrier = a person who has a defective gene and a Dominant normal gene and therefore, is normal. (Nn) 
Centimorgan (cM): A unit of measure of recombination frequency. One centimorgan is equal to a 1% 
chance that a marker at one genetic locus will be separated from a marker at a second locus due to 
crossing over in a single generation. In human beings, 1 centimorgan is equivalent, on average, to 1 million 
base pairs 
Chromosomes = 46 are found in human cells. Genes are carried among chromosomes.  
Clones: A group of cells derived from a single ancestor.  
Cystic Fibrosis = Autosomal recessive. Mucous in lungs... Death in the 20s. 
Dominance = This is one of Johann Gregor Mendelôs principles. In his studies with pea plants Mendel 
notices that pure tall plants bred to pure short plants resulted in tall hybrid plants. Tallness was dominant 
over shortness. 
Dominant = an allele that overpowers another is dominant. 
Down's Syndrome = due to an extra chromosome. (21st pair). 
Gamete = sperm or egg. Germ Cell. In humans, germ cell contains 23 chromosomes.  
Genetics: The study of the patterns of inheritance of specific traits 
Gene = Every trait is controlled by a gene. A human has 20,000 genes. Genes are controlled by 2 factors 
called ñallelesò. Each allele comes from a parent.  
Genotype = All the genes of a beastie equal the genotype of the beastie. (Genes an organism possesses) 
Genome: All the genetic material in the chromosomes of a particular organism; size generally given as its 
total number of base pairs.  
Germ Cell- An egg or sperm cell. A gamete. In humans, a germ cell contains 23 chromosomes.  
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Haploid= A single set of chromosomes (half the full set of genetic material), present in the egg and sperm 
cells of animals and in the egg and pollen cells of plants. Human beings have 23 chromosomes in their 
reproductive cells.  
Hemophilia = sex-linked recessive. Males get it most often. 
Heterozygous = means alleles of a gene are "different".  
Heterozygosity=The presence of different alleles at one or more loci on homologous chromosomes. 
Homozygous = alleles of a gene are "the same"  
Homologous chromosomes: A pair of chromosomes containing the same linear gene sequences, each 
derived from one parent 
Huntington's Chorea = Autosomal Dominant. People die at 40 +... Jerky muscular motions 
Hybrid = alleles of a gene are "different" (Hh) See heterozygous. 
Independent Assortment: This is Johann Gregor Mendelôs 2nd principle. States that alleles of one gene 
separate independently from alleles of another gene. In other words, eye color does not affect a personôs 
ability to roll his or her tongue.  
In vitro: Outside a living organism.  
Karyotype: Photomicrograph of an individuals chromosomes arranged in a standard format showing the 
number, size, and shape of each chromosome type;  
Linkage: Proximity of two or more genes on a chromosome; the closer together the genes, the lower the 
probability that they will be separated during meiosis and hence the greater the probability that they will be 
inherited together.  
Linkage map: A map of the relative positions of genetic loci on a chromosome, determined on the basis of 
how often the loci are inherited together. Distance is measured in centimorgans (cM).  
Locus (pl. loci): The position on a chromosome of a gene or other chromosome marker; also, the DNA at 
that position. The use of locus is sometimes restricted to mean regions of DNA that are expressed.  
Meiosis = the kind of cell division that produces sperm and egg. Meiosis cuts the number of chromosomes 
in half. In humans, for instance, the nuclei of body cells contain 46 chromosomes. Due to meiosis, sex cells 
carry only 23 chromosomes ï one chromosome from each original homologous pair.   
Mendel, Johann Gregor = The father of genetics (said that traits are controlled by 2 factors etc...) 
Mutation = Change in the DNA instructions. Change in DNA sequence. Change can be beneficial, 
detrimental or neutral. Ultimately results in change in protein. For instance, random genetic mutation gave 
rise to the dark phenotype of the peppered moth.  
Non-Disjunction: When homologous chromosomes fail to segregate properly during meiosis. Down 
syndrome, Turner syndrome and Klinefelter syndrome result from non-disjunction.  
Phenotype = the way an organism looks.( EXTERNAL CHARACTERISTICS) 
Recessive = A small, weaker allele is recessive. (CANNOT EXPRESS ITSELF IN HETEROZYGOUS 
CONDITION) 
Segregation = One of Mendelôs principles. Mendel said all genes are comprised of 2 factors, one from 
each parent. Chromosomes segregate during meiosis. These factors (alleles) of a gene separate during the 
formation of gametes (sperm and egg). This ensures that each parent contributes 50% of their genetic 
information.  
Sex chromosomes = chromosomes that determine sex (XY and XX) 
Somatic Cell = Body cell that contains 46 chromosomes in humans. 
Tay Sachs = Autosomal recessive. Children die young. Head enlarges.... 
Trait = is a feature of an organism.    
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Questions 
1 Mark Questions 
Q1. Mendelôs work was rediscovered by three scientists independently. Name any two of them. 
Q2. How do we predict the frequency of crossing over between any two linked genes ? 
Q3. Why did Mendel select pea plant for his experiment? 
Q4. In a monohybrid cross the genotypic and phenotypic ratio is 1:2:1.  What type of Inheritance is it 
example of? Give one example 
Q5. If a human zygote has XXY sex chromosomes along with 22 pairs of autosomes.  What sex will the 
individual be? Name the syndrome  
Q6. Which of the following is a dominant & recessive trait in garden pea- 
Tall stem, constricted pod. 

2 Mark Questions 
Q7. A mother with blood group óBô has a fetus with blood group óAô father is óAô.  Explain the situations? 
Q8. The genes for hemophilia are located on sex chromosome of humans.  It is normally impossible for a 
hemophilic father to pass the gene to his son. Why? 
Q9. Justify the situation that in human beings sex of the child is determined by father and not by mother? 
Q10. What is trisomy? Give one example. 

3 Marks Questions 

Q11. A man with AB blood group marries a woman with AB blood group. 

(i) Work out all possible genotypes & phenotypes of the progeny. 

(ii) Discuss the kind of domination in the Parents & progeny. 

 

                                         Domination in Father ï Co dominance                     

                                         Domination in progeny - Dominance                

Q12. Enumerate points to establish parallelism between chromosomes & genes. 

Ans12. Refer Pg 82 NCERT Book              (3) 

Q13. What is óPedigree Analysisô ? What are the symbols generally used in it? 

Ans13. Refer Pg87,88 of NCERT Book                                                                (3) 

5 Marks Questions 

Q14. A dihybrid heterozygous round, yellow seeded garden pea  was crossed with a double recessive 

plant. 

(i) What type of cross is this ? 

(ii) Work out the genotype & phenotype of the progeny. 

(iii) What principle of Mendel is illustrated by it ? 

Ans14. Test Cross                (1) 

             Working out                (3) 

              Principle of segregation               (1) 

Q15. Describe the nature of inheritance of the ABO blood group in humans.  In which ways does this 

inheritance differ from that of height of the plant in garden pea? 

Ans15. Refer Pg 77 NCERT Book              (3) 

             Dominance & multiple allelism where as height shows dominance          (2) 
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Chapter 6. MOLECULAR BASIS OF INHERITANCE 
 

DNA largest macromolecule made of helically twisted, two, antiparallel 

polydeoxyribonucleotide chains held together by hydrogen bonds. 

Č  X-ray diffraction pattern of DNA by Rosalind Franklin showed DNA a helix. 

Č Components of DNA are (i) deoxyribose sugar, (ii) a phosphate, and (iii) nitrogen containing organic 

bases. 

Č DNA contains four different bases called adenine (A), guanine (G) cytosine (C), and thymine (T).  

Č These are grouped into two classes on the basis of their chemical structure: (i) Purines (with a double 

ring structure) and (ii) Pyrimidines (with a single ring structure) 

Č  1953.James Watson and Francis Crick proposed  three dimensional structure of DNA 

Č DNA double helix with sugar phosphate back bone on outside and paired bases inside. 

Č Planes of the bases perpendicular to helix axis. 

Č Each turn has ten base pairs.( 34 A0) 

Č Diameter of helix 20 A0. 

Č Two strands of DNA antiparallel. 

Č DNA found both in nucleus and cytoplasm. 

Č Extranuclear DNA found in mitochondria and chloroplasts. 

Č Two chains complementary 

Č Two chains held together by hydrogen bond. 

Č Adenine-Thymine pair has two hydrogen bonds. 

Č Guanine-Cytosine pair has three hydrogen bonds. 

Č Upon heating at temperature above 80-90 degree two strands uncoil and separate (Denaturation) 

Č On cooling two strands join together (renaturation /annealing) 

Č DNA is mostly right handed and B form. 

Č Bacterial nucleoid consists of a single circular DNA molecule . 

 
 
PACKAGING OF DNA HELIX 
  
# DNA of eukaryotes is wrapped around positively charged histone proteins to form nucleosome. 

#  Nucleosome contains 200 base pairs of DNA helix. 

# Histone octamer =2(H2a+H2b+H3+H4) 

# Linker DNA bears H1 protein 

# Chromatin fibres formed by repeated units of nucleosomes. 

# Non histone proteins required for packaging. 

# Regions of chromatin, loosely packed and stains lightly called euchromatin. 

# Regions of chromatin, densely packed and stains darkly is called heterochromatin. 
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 DNA AS THE GENETIC MATERIAL 
 
  Transformation experiment or Griffith effect. 

Å Griffith performed his experiments on Mice using Diplococcus pneumoniae. 

Å Two strains of  bacteria are S-type and R-type cells. 

Å Experiments  

 Living S-strain Injected into mice ŸMice killed 

 Living R-strain Injected into mice Ÿ Mice lived 

 Heat Killed S-strain Injected into mice Ÿ Mice lived 

 Living R-strain + Heat Killed S-strain Injected into miceŸ Mice killed  

# Grffith concluded that R type bacteria is transformed into virulent form. 
# Transformation is the change in the genetic constitution of an organism by picking up genes present in 
the remains of its relatives. 
 
BIOCHEMICAL CHARACTERISATION OF TRANSFORMING PRINCIPLE 
# Proved by Oswarld  Avery, Colin Macleod, Maclyn Mc Carty  

 

 
From this we conclude that DNA is the genetic material. 
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Semi conservative nature of DNA Mathew Messelson and Franklin start. 

 

 

 

 

 

 

 

 

 

 After 

 20 min.  

 After 

       40 min. 

    
8. 3 Replication of DNA In Eukaryotes Definition: "Process by which DNA produces daughter DNA molecules 

which are exact copies of the original DNA." In eukaryotes, DNA is double stranded. The two strands are 

complementary to each other because of their base sequences. Semi-conservative method of DNA replication 

Important points: 

 (i) Most common method of DNA replication.  

(ii) Takes place in the nucleus where the DNA is present in the chromosomes.  

(iii) Replication takes place in the S-phase (synthesis phase) of the interphase nucleus.  

(iv) Deoxyribose nucleotides needed for formation of new DNA strands are present in nucleoplasm. At the time of 

replication, the two strands of DNA first separate. Each strand then acts as a template for the formation of a new 

strand. A new strand is constructed on each old strand, and two exactly identical double stranded DNA molecules are 

formed. In each new DNA molecule, one strand is old (original) while the other is newly formed. Hence, Watson 

and Crick described this method as semi-conservative replication. (A) An overall process of DNA replication 

showing replication fork and formation of new strands template and lagging template. 

 

 

E.coli 

Grown on 15 NH4Cl culture 

medium  

Both strands of DNA have 15N 

(N15 N 15) 

 

Shifted to 14NH4Cl culture 

medium 

DNA extracted subjected to 

CSCl density gradient 

centrifugations  

 

Hybrid/ Intermediate type 

of DNA (N15 N14) 

Equal amount of light DNA 

(N15 N14) and hybrid DNA 

(N15 N14) 




