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CHAPTER-I

Concept Mapping on Reproduction in organisms

May fly =1 day
Crow-15yrs.

Life span of organism

Horse—60Yrs.
Parrot—140 Yrs.

[ Juvenile ] [ Reproductive ] [

] Tortoise—150Yrs.
Senescence

A 4

m
/

1-
Irregular

Eg:

amoeba

2-

Eg:

Longitudinal
Eg: euglena

3-Transverse

Paramecium

1-Inanimal
Eg: Hydra

2-Inplants
Eg: yeast

Multiple (Budding Conidia Zoospore Gemmules Vegetative
fission Eg: Eg: Eg:spongilla | propagation
Eg: penicillu oM

amoeba e

-~

Prefertilisation Post Fertilization

Fertilization
events events | events

[ 1-Gametogenesis ] 1-Zygote
— ~ formation
2- Gamet ~
transfer 2-
Embryogenesis
N
s N ' ~
1-External 2-Internal
Eg: Fish, Frog Eg: Dog,Cat
|
I v
{ Seed { Youngone ]

1

l | l

2-Rhizome | 3-Sucker 4-Tuber 5-Offset 6-Bulb
. Eg:
Eg: ginger chrysanthamum Eg: potato Eg: pistia Eg: Onion

7-Leaf bud 8-Bulbil

Eg:
bryophyllum

Eg: agave
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CHAPTER- 2 Sexual reproduction in flowering plants

Stigma / Filaments
| Style < Gynoecium |g FLOWER » Androecium » Stamens L Anthers
Ovary (Carpel or Pistil) \ \ :
v Bilobed & have 4
Ovules Calyx Corolla PLANT Microsporangia
Megasporogenesis t
3 Microsporogenes
Megaspore mother cell EMBRYO SEED I
lMeiosis Microspore Mother
4 megaspores t Cell
¥ Suspensor | | Multicellular embryo ENDOSPERM Meiosis
3 degenerate one v
remain functional Embryogenesis by Microspores Tetrad
mitosis I
v Mitosis
Functional Megaspore PEN -
Pollen Grains
Mitosis 3 times L
v 2 Polar nuclei +1
1 vegetative cell& 2
8 Nucleated 7 celled embryo sac zygote (2n) male gamete M
Formed \ 7y
Egg +1 male Pollination
3 Cells from 2 polar nuclei 3cellsfromegg gamete l
_ apparatus 1 L) TRIPLE FUSION
Antipodal at centre 1egg+2 Synergids SYNGAMY \ Pollen Germination
Cells

\l DOUBLE FERTILIZATION ‘



(CHAPTER-3): HUMAN REPRODUCTION

REPRODUCTIVE SYSTEM EVENTS OF REtRODUCTION

MALE REPR?DU*CTIVE SYSTEM FEMALE REPROSLIJCTIVE SYSTEM GAMETgGENESIS MENSTRYJAL CYCLE FERTIL*ISATION PARTUngION
PAR*I'S ACCESSO*{Y GLANDS PAI*I'S ACCESSOR# GLANDS — Proliferative Phase EMBRYONIC DEVELOPMENT
—» Testis Cowper’s Gland —» Ovary —» Lobules (Follicular) —» CLEAVAGE
—Scrotum Prostrate Gland —»>Oviduct —» Alveoli —» Luteal Phase —»MORULA
—»Seminiferous Seminal Vesicle —»Uterus — Tubules (Secretory phase) —»BLASTULATION
Tubules ¥ Cervix —» Mammary Ducts LV Menstrual Phase 15 GASTRULATION
+—pVasa Efferentia L»\agina —» Ampulla (Degenerative Phase) \—y ORGANOGENESIS
> Epididymis —» External L Lactiferous Ducts
{+—pVas Deferens Genitalia
r—»Ejaculatory duct SPERIMAT*OGENESIS OOGENIESIS
—»Penis HORMO*IAL REGULATION PR(*CESS PRéCESS HOR*/IONAL REGULATION
I_\; HYPOTHAL*AMUS SPERMATOGONIAL CéLS (2N) OOGONIAL CEL{S (2N) HYPOTHALAMtS
- GnRH PRIMARY SPERMATOCYTE (2N) PRIMARY OOQCYTE (2N) GnRH
ANTERIOR PITUITARY Meiosis | Puberty | Meiosis | completed ANTERIOR PITUITARY
Lt| #SH SECONDARY SPERMATOCYTE (N) Unequal Division (N) L!—I FSH
l Meiosis Il First P*Iar Body SECONDARY OOC#TE(N) GRANULO%A CELLS CORP*IS LUTEUM ESTROGEN
LEYDIG CELLS  SERTOLI CELLS SPERMATID (N) (Small) (Large) |
Spermiogenesis Mature [(Metaphase of Meiosis 1) ESTROGEN ESTROGEN PROGESTERONE
ANPROGEN SPERMIOGENESIS INHlBIN SPERMATOZOA (N) Second Polar Body(Small) OVUM (N)
TESTOSTERONE INHIBITS SPERM PRODUCTION  Release of Sperm Release of Ovum (N) -ve feedback | High level
STIMULATES SPERMATOGENESIS (SPERMIATION) (OVULATION) INHIBITS GnRH SECRETION



HUMAN RFTPRODUCTION

M
MALE REPRODUCTIVE SYSTEM

v
TESTIS
lcontains

Seminiferous

Tubules

Sperm

SCRBTUM SEMIN*IFEROUS P*ENIS ACCEgSORY DUCTS
laccomodates TUBULES l ¢ ¢ ¢
Densely coiled tubules  Urination & Vasa Efferentia  Epididymis Vas Deferens
Testes within Testes organ for transfer Transfer Sperm Leads to Leads to
of Sperm vas deferens  Urethra
lProduces maintains low temp.  Site for Stores Sperm  StoreS &
for Spermatogenesis  Spermatogenesis till maturation  transport Sperm
v v
COWPER’S GLAND PROSTATE GLAND SEMINAL VESICLE

(Bulbo-urethral gland)

Produces lubricating fluid to Penis
-

Provides alkaline*luid for protection

of sperm from vaginal acidic media

Secretes seminal plasma

Contains Fructose, Calcium & Enzymes

v
ACCESSORY GLANDS

FEMALE REPRODUCTIVE S\?STEM

ACCESSORY GLANDS

g Supply nutrient for sperm maturation
OVARY FALLOPIAN TUBE UTERUS CERVIX VAGINA EXTERNAL GENITALIA
Located in Connecting tube Pear shaped wall Small canal Birth canal Consists of (Mammary Gland)
Lower abdomen from ovary Consists of Connects uterus Remain%losed by Labi!Minora La%ia Majora *Mons Pubis *Clitoris
Produces ovum consists of Peri-, Myo- & Endometrium to vagina membranous Hymen

INFUN¢DIBULUM AMlPULLA
Possess finger like ransport
Projections Mature Sperm
Ovulation

Collect ovum

|

ISTHMUS
Transfer

Fertilized ovum

Receive& Sperm
—  Site of development of Embryo

— Endometrium allows impregnation of Embryo by Placenta

L; Endometrium degenerates resulting Menstruation

LO%ES AL\}EOLI TUB+U LES MAM l\*ARY DUCTS Atl PULLA LACTIFEROUg DUCTS
Contain secretes Tubes fr*m alveoli Trans*ort milk to StOres milk
Alveolar cells Milk Transport *ilk to duct Transport milk to ampulla Lactiferous duct



CONCEPT MAP (C3)

GAMETOGENESIS

|

&

v

SPERMATOGENESIS » HORMONAL REGULATION

<

(Process of production of male gamete i.e. sperm) HYPOTHALAMUS

SPERMATOGONIAL CELLS (2n) GnRH secretion increased

(Undifferentiated diploid cells within Spermatogenesis «—— ANTERIOR PITUITARY ACTIVATION —» Oogenesis

OOGENESIS

(Process of production of female gamete i.e. ovum)

OOGONIAL CELLS (2n)

(Undifferentiated diploid cells within Ovary)

Seminiferous tubules) L*—| Activates FS*—| LH Activates FgH Initiates Differentiation during
Mitosis l # l Embryonic stage fill Birth (2n)
Differentiates & Multiplies (2n) LEYDIG CELLS SERTOLI CELLS GRANULOSA CELLS CORPUS LUTEUM ESTROGEN Prophase | |(Meiosis )
PRIMARY SPgRMATOCYTE (2n) Stimulptes Stimulates T—ve feedback  synthesise synthesise ‘ PRIMARY OOCYTE
l-\; Synthegis of l l l l (Remain temporarily arrested till Puberty)
6’ Meiosis | ANDROGEN  SPERMIOGENESIS INHIBIN ESTROGEN PROGESTERONE ESTROGEN Puberty | Meiosis I completed
SECONDARY‘éPERMATOCYTE (n) roduces Unequal Division (n)
Meiosis 11 TESTOSTERONE INHIBITS SPERM PRODUCTION -ve feed back| High level * | *
l First Polar Body(Small) SECONDARY OOCYTE(Large) (n)
4

SPERMATID (n) STIMULATES SPERMATOGENESIS INHIBITS GnRH SECRETION

Spermiogenesis

Mature (Metaphase of Meiosis I)

SPERMATOZOA (n)
Release of Sperm (n)

(SPERMIATION)

Second Polar Body(Small)

OVUM (n)
Release of tvum (n)

(OVULATION)



CONCEPT MAP (C4) PHASES OF MENSTRUAL CYCLE

(Occurs in female at puberty)

v v v
MENSTRUATION PHASE(3-5 days) FOLLICULAR/PROLIFERATIVE PHASE(6-12 days) LUTEAL/SECRETORY PHASE(12-14 days)

(In absence of fertilization of ova ) (Reduced concentration of Gonadotropin) (Begins after ovulation)

Secretion of LH

Rupture of endometrium lining of uterus Stimulates Hypothalamous
Release of blood, serous fluid, release]of GnRH <€—— [nhibits— Corpus Luteu* formed
mucosa, unfertilized ova ANTERIOR PITUITARY (Activated) secretes
Gonadotropin produced Inr*bin Estrtgen Progeste#)ne
(less secretion) (More secretion) (less secretion)

LH FIH

Ovarian follicle enlarges Thickening of Endometrium

Uterine wall ready for Implantation

v-ci

(Stimulated by LH) In absence of fertilisation
A

v v \
Bind with ———p  Granulgsa cells Corpus Lutetm Regression of Corpus Luteum

CORPUS ALBICANS

Synthesize
L Estrogen Inhibin  Estrogen & Progesterone Endometrial wall breaks leading to MENS#RUATION
Y
High level of LH Increased [secretion —pEndometrium prepares for implantation

» Maturation of secondary oocyte — Inhibits contraction of uterus Rupture of Graafian Follicle

Release of Ovum

OVULATION



CONCEPT MAP(C5)

EMBRYONIC DEVELOPMENT

MALE GAMETE

Fusion

FEMALE GAMETE

— Penetration of Sperm

FERTILIZATION——-» Activation of Ovum

ZYGOTE

L Fusion of sperm & egg nucleus

CLEAVAGE (Holoblastic,Equal)

(Re;fated division by Furrowing)

BLASTOMERE ———» MORULA

Outer Cell Mass———+»TROPHOBLAST

v

(Develops into Placenta) v

N

y

Inner Cell Mass —» BLASTULATION—» GASTRULATION——»MORPHOGENETIC

MOVEMENT
r\; IMPLANTATION IN UTERINE WALL| (consistsof)  (Movement of cells to form) (Development of)
1
o A Y | el Layer > (3 germ
BLASTODERMIC VESICLE / BLASTOCYST BLASTOCOEL Primary Germinal Layer (3 germinal layers)
TROPHOBLAST / TROPHOECTODERM (Vacuolated space within Blastula) (Formation of)
(Outer wall of Blastocyst) l l l
ENDODERM MESODERM ECTODERM
Enlargement of Blastodermic vesicle €——— Proliferation of cells from caudal region €— Remaining cells of Embryonic disc <€—

Proliferation of cells from inner cell mass |
of Embryonic disc

Push out into Blastocoel to form Primitive Gut€——

Formation of cap like Embryonic Disc «———

of Embryonic disc

Move out to form Mesodermal layer <—

v
A

ENDODERMAL DERIVATW
Tongue epithelium,Pharynx, Digestive tract,Middle ear
Bronchi, Lung,Gall bladder, Liver, Pancreas, Urinary b
Vagina, Prostrate. Urethra,G.l. glands,Adenohypophysi

Thyroid,Para-thyroid gland etc.

Arrange towards periphery

to form Ectodermal layer

v

v

\ 4
PLACENTA

YOLK SAC¢—]
AMNION ¢—

CHORIONg—]
ALLANTOIS +—!

ORGANOGENESIS

VES MESODERMAL DERIVATIVES ECTODERMAL DERIVATIVES
, Trachea, Ligament, Tendon, Cartilage, Bone, all muscles, Skin epidermis,Cutaneous gland, Hair, N
ladder, Teeth, Heart, Blood vessels,Spleen, Kidney, Ureter, Lining of Gut, Teeth enamel, External ear,
s, Thymus, Sex organs,Eye,Adrenal cortex etc. Mammary gland,Hypothalamous,Neurohypophysis,
Adrenal medulla,CNS,Nerves etc.
P




ADDITIONAL SPECIAL NOTES:

Lo Alecithal: Without yolk
L Microlecithal:With small amount of yolk
L Mesolecithal: With moderate amount of yolk

—»Macrolecithal: With large amount of yolk

—»Heterolecithal:With unevenly distributed amount of yolk

TYPES OF EGGS TYPES OF CLEAVAGE TYPES OF BLASTULA

I—» Holoblastic :Complete division of zygote L Stereoblastula : Solid mass
i) Equal:Cell size same after division L pCoeloblastula : With blastocoel
ii) Unequal:Cell size differ after division L Discoblastula : Disc shaped

L—» Meroblastic :Division restricted to animal pole attip  LPeriblastula : With central yolk

TYPES OF PLACENTA

!

BASED ON FOETAL MEMBRANE

Yolk sac placenta :Derived from yolk sac & chorion
Chorioallantoic : Derived from chorion & allantois

Chorionic : Derived from mostly chorion

-
N

()

v

BASED ON BARRIERS

— Epitheliochorial: All attached membranes present
—» Syndesmochorial:Uterine epithelium absent
—» Endotheliochorial: Uterine epithelium & connective tissue absent

—» Haemochorial: Uterine barrier absent

;

BASED ON FATE OF UTERINE PLACENTA

T Non deciduate :Uterine placenta not shed

—— Deciduate : Uterine placenta shed after birth

L Centradeciduate : Whole placenta absorbed

L—» Haemoendothelial: All barriers except foetal endothelial blood vessel absent



CONCEPT MAP:Ref.CH-4(Page-1)

REPRODUCTIVE HEALTH

v
STRATEGIES

AMNIOCENTESIS

v
BIRTH CONTROL

v
MEDICAL TERMINATION

OF PREGNANCY

'

NATURAL METHOD

—p Lactational Amenorrhoea

L-G¢

FERTILISATION

BARRIER METHOD

—Cervical caps

—»\/aults

IN-VITRO

'

INTRA-UTERINE

'

ORAL

DEVICE
— Periodic Abstinence —Condoms —-Lipples Loop Pills
—» Withdrawl / Coitus Interruptus —Diaphragm — Copper releasing lUDS Vasect;wy

—p Hormone releasing IUDS

—-Fem shield

'

STERILISATION

ADMINISTRATION

v
SEXUALLY TRANSMITTED

DISEASES
— Sexually transmitted

—» Veneral

Tubeitomy

—» Reproductive Tract infection

v
INFERTILITY
ASSISTED REPRODUCTIVE

TECHNOLOGY (ART)

|

IN-VIVO

!

FERTILISATION

(IVF)

ZYGOTE INTRA
FALLOPIAN TRANSFER

(ZIFT)

v

INTRA-UTERINE
TRANSFER

(IUT)

GAMETE INTRA-

FALLOPIAN TRANSFER

(GIFT)

l

INTRA CYTOPLASMIC

SPERM INJECTION

(ICS)

INTRA-UTERINE
INSEMINATION
(1)

ARTIFICIAL INSEMINATION

(AD)



CONCEPT MAP:Ref.CH-4(Page-2)

REPROQUCTIVE HEALTH

ASSOCIATEg PROBLEMS AIMTO SOLVI!PROBLEMS STRATAGI*ES
—pl ack of awareness — Create awareness —— Strict follow up of legal ban on Amniocentesis
—PSex related Myth & Misconception — Sex education — Follow up of child immunisation
—pCommon STDs +—>» Prevention of STDs —— Up-gradation of health care based on reproductive health,
—pPopulation explosion ——» Educate fertile couples — Corrective measures of disorder & infertility
—plllegal abortion of foetus — Provide medical facilities —— Legal right of MTP for due reasons
LpCongenitaI & acquired infertility —— Manage reproductive disorder L——» Enhance RCH Programme
— Reduce infertility problem (REPRODUCTIVE & CHILD HEALTH CARE)
Creating repro&uction related awareness Provide icilities for Sex edulcation at Educate people for soial consciousness about safe conception, child birth,
to mankind by Govt. / NGOs reproductively healthy society school level Pre/ Post natal child care, equal opportunities to male/ female child,
g importance of population explosion.
0
N POPULATION EXPLOSION
NEED OF STUDYING FACTORS DETERMINING CAUSES O* INCREASE IN CONSEQL*ENCES OF
HUMAN POPULATION POPULATION GROWTH RATE POPULATION GROWTH OVER POPULATION
= Consequences of uncontrolled population growth — Birth rate(Natality) & Death rate(Mortality) — Decline in death rate > Scarcity of space
> Advantages of small family — Total fertility rate (TFR) — Control of disease —» Shortage of food supply
Lp-Population density & food availability —» Replacement rate (Zero growth rate) +— Reduced infant mortality rate H» Unemployment & price rise
- Life standard in accordance with overpopulation — Count of active reproductive age —— Improved community health H» Pollution & energy crisis
LpControl measure to avoid overpopulation L— Emigration & Imigration rate L3 Improved agricultural practices L p Eco-degration

L» Population Explosion

CONTR?L MEASURES <«

L3 Legal norms for raising age of marriage

— Education about advantages of controlled child birth Incentive for sterilisation

Easy availability of contraceptive devices at cheaper rates

L— Encouraging Family Planning & birth control



CONCEPT MAP:Ref.CH-4(Page-3) BIRTH CONTROL

NATURAL I\%ETHOD BARRIER l\*/IETHOD CHEI\%ICAL METHOD ORAL ADMI*NISTfATION
(Avoiding chances of fusion of sperm & ova) (Mechanical| device) (Chemicals/ Hormones) Progestogen / Progestogen-Estrogen pills
— Periodic Abstenence : Avoiding coitus during ovulation period. — Spermicidal : tablets, jellies, cream introduced Taken orally daily for 21 days
(Rhythm Period) into vagina before coitus. Inhibits ovulation & implantation
— Coitus Interruptus: Withdrawal of penis from vagina just before — Implant : Hormones like Progesterone/ Progesterone- Alters cervical mucus to prevent
ejaculation of sperm. (Withdrawal Method) Estrogen capsules inserted under skin of fore arm sperm entry
L | actational Amenorrhea : Identified as ‘No Risk Period’ as for long term contraception. Eg.,Saheli(Non-steroidal)
N Ovulation is disrupted during intense lactation period. —» Emergency contraception : Progestogen-Estrogen combined/IlUD
('0’: applied within 72 hrs. of coitus, effective for treatment of
—» Condom: Rubber/Latex sheath covering penis that obstruct semen ejaculation in vagina unprotected sex, sexual assault.

—» Diaphragm: Tubular rubber sheath fitted into vagina for obstructing sperm entry
—» Cervical cap:Rubber nipple fitted into cervix that prevent sperm entry in uterus

—» Vault: Hemespheric rubber cap fitted over cervix to restrict sperm entry

—» Fem shield:Polyurethene pouch covering external genetalia to restrict sperm entry

INTRA-L*FERINE DEVICES SURGICAL METH‘F)D
LIPPLEéLOOP COPPER RéLEASING 1UD HORMONE RtLEASING 1UD STERI{ISATION
Increase p*agocytosis of eg., CuT, Cu7 eg.,Progestasert,Lev%norgestrol(LNG-ZO) (Surgical intervention of blocking gamete transport |permanently)
sperm within uterus Releases Cu ion that suppress sperm motility ~ Make uterus unsuitable for implantation & cervix hostile to sperm.  VASECTOMY TUBECTOMY
INFERTILITY In males,portion of Vas deferens In females, portion of
ASSISTED REPRODUCTIVE TECHNOLOGY (ART) blocked by cutting / ligation Fallopian tube
IVF (In vitro fertilisation): Fertilisation outside body in similar body condition ,followed by embryo transfer. blocked by cutting / ligation
—» GIFT(Gamete Intra Fallopian transfer): Transfer of sperm &harvested ovum into fallopian tube by Laparoscope Involves transfer of zygote| or embryo in fallopian tube/uterus
— ICSI (Intra Cytoplasmic sperm Injection) : Sperm directly injected into ovum in-vitro &zygote transferred to uterus. . ZI!T(Zygote intra fallopian transfer) IYJT(Intra uterine transter)
—» Al (Artificial Insemination):Collected semen of donor(1UI)/ husband(AlIH) introduced into uterus of female At 8 blastomere stage More than 8 blastomere stage



CHAPTER- 5 Principles of inheritance and variation

CHROMOSOME GENETIC
INHERITANCE DISORDER=»
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pedegree analysis x R
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CHAPTER- 6 Molecular basis of inheritance

Polynudeatide chain Mitrogenous base Furine [&,G]
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CHAPTER- 7 CONCEPT MAP IN EVOLUTION

Big Bang
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CHAPTER- 8 HUMAN HEALTH AND DISEASE

TYPES OF DISEASES

INFECTIOUS MNON-INFECTIOUS
eg. leprosy {easily transmitted) eg. cancer {not transmitted)

1-€9

MODES OF TRANSMISSION

*By air

CAUSES

“ N *Stress
fwater
i . *No/less physical activity
*By physical contact SToI

senetic
“By animals
\( *Unsuitable diet

“Wrong life style

*Exposure to carcinogens

TYPES OF INFECTIOUS DISEASES
1. Viral (e.g. COMMON COLD2.

Bacterial (e.g. Typhoid)

3. Fungal (e.g. Ringworm)
4. Helminthic (e.g. FILARIA)
5. Protozoal (e.g MALARIA)

Control Measures

1. Management of Stress

2. Physical Exercise

3. Balanced Diet

4, Avoid Drugs Alcohol and Tobacoe

Control Measures
1. Balanced Diet

2. Good Personal Hygeine
3. Awareness about Disease

. Vaccination

[T

. Hygenic food and water source




2-€9

HEALTH

A state of complete physical, mental and social well being

AFFECTED BY FACTORS

eg. Sickle cell anaemia

GENETIC CAUSE

INFECTIONS

LIFE STYLE
eg. Influenza

eg. Obesity

COMMON INFECTIOUS DISEASES

Rringworims

AMdicrosporum, Trichophyvion, Epider
e pliveon.

Dy scaly lesions on
skin. scalp.nail. Intense itching.

From soi1l. by using
clothes . towels_comlb
of infected person.

Name of disease

Causal organism

Syrnprors

Transmissiorn

Commmon cold

Rhino wvirus

MNasal congestion S&discharge sore
throat.cough. headache for 3 to 7
days

By droplet infection

Pneumonia Bacteria- Streprococcls Aldveol1l get filled wiath Bv inhaling
Preurmnoniae fluid_ problem in respiration, fever, droplets/aerosols
chill, cough. released byinfected
persons_ sharing
utensil
Malaria Protozoa- Plasmoditm vivax Chill. high fever recurring every By female
3-4 days.due to rupture of Anopheles mosquito
RBC Haemozoin released in bite.
blood
Filaria Helmunthic worm- Wuchereria Chromic inflammation Of Bv bite of female

bancrofti, W. malavi

organs_specially lower
limbs, genital organs affeected

culex mosquito

Refer to fig. 8.1 stages in lifecycle of plasmodium page 147 and 148 NCERT




€-€9

Ability of the body's immune system to protect the body from disease

IMMUNITY

INNATE IMMUNITY

CHARACTERSTICS FEATURES

1.NONSPECIFIC
2.PRESENTAT THE TIME OF BIRTH

TYPES OF BARRIERS

1. PHYSICALBARRIER - SKIN

2. PHYSIOLOGICALBARRIER -HCL & SALIVA
3. CELLULAR BARRIER - W.B.C ,MACROPHAGE
4. CYTOKINEBARRIER - INTERFERON

‘ ACQUIRED IMMUNITY

T-LYMPHOCYTES
1. HELP B-CELLS TO PRODUCE ANTIBODY
2.DIRECTLY ATTACKS PATHOGENS
3.RETAINS MEMORY

ACTIVE ‘ PASSIVE
— Antigen tinding sites - -
Variable region ..
CHARACTERSTICS FEATURES Z _-on heavy N
S chain
1.SPECIFICITY :
2.DIVERSITY _ S _
3.DISTINGUISHBETWEEN SELF NonsELe | m1 9P N s * Variable region
chain _, i on light ¢chain
4. MEMORY Disulfide -
5.ACQUIRED DURING LIFETIME bridges Constant region
- on light chain
{ Heavy chain .. Constant region
CELLS OF AQUIRED IMMUNITY on heavy chain
(LYMPHOCYTE)
STRUCTURE OF ANTIBODY MOLECULE
—

B-LYMPHOCYTE

1.PRODUCE ANTIBODY IN
RESPONSETO

PATHOGEN (ANTIGEN)

IMMUNITY




Viajor functional properties of antibodies

Antibody class
1gn

1aG

lgA
IgE

gD

c?g Lymphoid Organs |
A

I
Primary Lymphoid
Organ
1. Bone Marrow
2. Thymus

Function:

Provide
microenvironment

For the development and
Maturation of lymphocyte

Major Functional properties

complement activation;
antigen trapping:;
antigen receptor of nmnaive B cells

complement activation, phagocvtosis,
ADCC, transfer of adaptive immunity
to offspring., regulation of

antibody production

mucosal immunity, phagocyvtosis

activation of Mmast cells, basophils,
eosinophils

antigen receptor on naive B cells

. Spleen

. Tonsils

ssue (MALT)

1
2. Lymph Nodes
3. Peyer’
4

5

ti

. Mucosal associated lymphoid

Sesondary Lymphoid Organ [ TYPES OF ACOUIRED IMMUNITY ]

S Pat c

1
[ ACTIVE IMMUNITY ] [ PASSIVE IMMUNITY

mnction:

Mouth

QMALT: Traps Microbes /

1. Spleen: Filter the microbes from blood
2. Lymph Nodes: Trap the microorganisms

3. Peyer ' s Pat ch: P

and help In the formation of effector celles

4. Tonsils: Trap microbes entering through

- Antibody produced within own body
- itis long lasting

- Does not Cause allergy

- Takes time to activate

\

- Antibodies transferred from
another individual.

- Not long lasting.

- Sometimes cause allergy
-Provides immediate relief.




Types of Immune Response:

[ Types of Immune Response ] Allergy
1 1 I I
[ Primary Response ] [ Secondary Response ] I_
Common allergens
- Exposure of body to pathogen for first Symptoms
timep Yo pathog - Subsequent exposure to same (Substances that cause ymp ) Ways to reduce allergy
- Of Low Intensity pathogen o allergy Sneezing Antihistamine
- Response of body is hieghtened Eg:- Dust,Pollen, Fur Running nose Adrenaline
S.ome.foods, some Watery eyes Steriod
Chemicals)
o Itching
@
(6]

Vaccination and Immunization refers to the administration of vaccine. Immunization process by which the body produces antibodies in response
to the vaccine to fight infections. Vaccine preparation of antigenic proteins of pathogens or inactivated/weakened pathogen. It is introduced into
the body to generate antibodies which can neutralize the pathogens during actual infection. Vaccines also generate memory B & T cells that
recognize the pathogens quickly. Vaccines that contain performed antibodies produce quick immune response and provide Passive Immunity e.g.
vaccines against tetanus & snakebite. Other vaccines provide Active Immunity e.g. oral polio vaccine, BCG,cholera vaccine.

Allergies The exaggerated response/hypersensitiveness of the immune system of a person to certain antigens coming in contact with or entering
into the body.

Auto-immunity Condition when structural & functional damage is caused due to the attack of the self cells of the body by its own immune cells .
Examples : Rheumatoid arthritis, Insulin- dependent diabetes.



CANCER
I

CAUSES

IONISING RADIATION

CHEMICAL eg : TAR
FROM, CIGARETTS

VIRUS - PAPILLOMA

CALSTUDY
C.T, M.R.I, X RAY

DETECTION TREATMENT
SURGERY
BIOPSY AND RADIATION
|HiIsTOPATHOLOGI]  [sysTEMIC:

PREVENTION

USE OF STERILE
NEEDLE SURGICAL
INSTRUMENTS
SYRINGES ETC

=== PROTECTED SEX

HEREDITARY
8 PREDISPOSITION
[]
=2} AIDS
| |
| | TRANSMISSION 1
CAUSE DETECTION SYMPTOMS
SEXUAL CONTACT
RETROVIRUS
FEVER | I
{H.LV} P.C.R DIARRHOEA
WEIGHT LOSS
OTHERSYMPTOMS | |- |T|\|}?ENCSTFEL[J)S|I3(L)SCC))[§
E.LLS.A INCLUDE THE
DISEASES CAUSED BY
THE ACTION OF
SHARING INFECTED
WESTERN BOLT VIRUS , FUNGI ETC || | MEEDLES
{Confirmatory Test) _—

FROM INFECTED
MOTHERTO CHILD

Refer Fig 8.6 replication of retrovirus page 155
NICERT

w{ ORGANISATION} HAS

COUNSELLING BEFORE
AND AFTER THE TEST

N.A.C.O.{ NATIONAL
AIDS CONTROL

STARTED A NUMBER
OF PROGRAMMES

a] CHEMOTHERAPY
b] HORMONTHERAPY
¢] MONOCLONALANTIBODY)

SUPPORTIVE CARE
d) o INTERFERON
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DRUGS

TYPES

OPIOIDS:
SOURCE PLANT: Papaver somniferum

eg: MORPHINE; COMMON NAME -
SMACK {DIACETYLE MORPHINE}

IAFFECTS THE CNS, DEPRESSENT
CANNABINOIDS:
SOURCE PLANT : Cannbissativa

ICOMMON NAME : HASHIS,
ICHARAS,GANJA

IAFFECTS THE CARDIOVASCULAR
SYSTEM

COCAALKALOID;

SOURCE PLANT: Erythroxylum coca

STIMULATES CNSAND EUPHORIA AND
INCREASE ENERGY

PREVENTION

|
CAUSES WARNING
SIGNS
| DROP IN
ACADEMIC
PERFORMANCE
CURIOSITY ABSENCE FROM
NEED FOR ADVENTUREH SCHOOL
EXCITEMENT LACK OF INTEREST
TO ESCAPE FROM DEPRESSION AND
STRESS

EXPERIMENTATION

FATIGUE

AVOID UNDUEPEER
PRESSURE

EDUCATING AND
COUNSELLING THE
CHILD TO FACE THE
PROBLEMS OF LIFE,
STRESSESAND TO
ACCEPT FAILURES AND
DISAPPOINTMENTS OF
LIFE

LOOKING FOR DANGER
SIGNAL

SEEKING PROFESSIONAL
AND MEDICAL HELP
FORDEADDICTION




CHAPTER- 9 STRATEGIES FOR ENHANCEMENT OF FOOD PRODUCTION

STRATEGIES FOR ENHANCEMENT
OF FOOD PRODUCTION

Single Cell

Protein(SCP)

TISSUE CULTURE

MICROPROPAGATION

Methlophilus
methylotrophus

SOMATIC
HYBRIDISATION

MERISTEM CULTURE

v
v METHODs:1.collectionof || pLanT
ANIMAL germplasm2.evaluation3.cross BREEDING
BREEDING hybridization4 .selection & testing
of recombinants.testing release
&commercizlisation
(o))
9" v
-
Spiruling
Z f
OBIJECTIVES METHODS USED IN:
PGrowth e 1.MUTATION
uses
- [0 < BREEDING
PProductivity inbreeding
L depression 2 DEVELOPING
De_S"'Ed 1.0OUTBREEDING PERHIS
quality ‘ RESISTANTTO
Presistance 2.INTERSPECIFIC INSECT, PESTs. -
to diseases HYBRIDISATION 3 IMPROVE ACHIEVEMENT
stressand & 2
d ' ”| 3.ARTIFICIAL QUALITYOF IN:
adverse z
“r - INSEMINATION FOODI(BIOFORT SGREER
enw.lr‘o‘nn*.en 3 FICATION) X
conditions 4 MOET- Multiple REVOLUTION

Ovulation Embryo
Transfer.

Alternate source of
nutrition for animals
and human beings.

SOMACLONAL
CULTURE




CHAPTER- 10 Microbes in human welfare

& checks diseases

LAB-Lactic Acid Bacteria
converts milk to curd.vit812
increases nutritional quality

Baking cakes pastriesetc |

S

DOMESTIC

Socchoromyces cersvisioe

-89

h

Propionibacterium sharmanii,

Used in makingcheesei.e.swiss

and roquefort

Refer fig.10.8onpgl86

Methanogens
(Methenobocterium)grow
anaerobically on cellulosic
material and produceCO; & H;
alongwith Methane in Biogas

Chapter 10 Microbes in human welfare.

h 4

Fermented bheverage with
Soccharomyces cerevisios

Medicines- Antibiotics like Penicillin

NDUSTRIES

treats leprosy, Diptheriaz, Whooping
cough& plague.

A 4

v

MICROBES IN HUMAN
WELFARE

Chemicals like citric acid,acetic &lactic acid

A 4

Enzymes like Lipasesiremoves oily
stains);Pectinases(clarifies
juice);streptokinaselclot buster)

Bioactive Moleculese.z.Cyclosporin
A(immunosuppressant)&Statin(blood
cholesterollowering agzent)(bioprospecting)

v

BIOCONTROL
AGENTS:Examples:

1.8ocillus thuringiensis
2.Trichoderma
3.Nuclscpolyhedroviruses

(Baculoviruses)

SEWAGE

TREATMENT: Re:flow

chart inchapter

Primary
treatment

SEWAGE

K

BIOFERTILISER

-~

Secondary

Usedin

A

STOPSSOIL
POLLUTION

treatment

Examples:

Nostoc;
Anoboeng;
Azospirillum

ORGANICFARMING




CHAPTER- 12 Biotechnology and its application

CONCEPT MAP OF THE CHAPTER

GMO CROP

S N

loss

Tolerant to stress.
Less Chemical use.
Reduce post harvest

PEST RESISTANT
PLANTS

1-86

BT Cotton

1. Crystal Protein
2. Kills Bollwamm

RNA
Interference

2

a
I’

S

. dsRNA
Silencing specific
mRNA

tudy Diseases

APPLICATION OF
BIOTECHNOLOGY

h 4

TRANSGENIC ANIMALS

Vaccine Safety

g

MEDICINES & > Molecular
DIAGNOSIS Diagnosis
Ez PCR
ELISA
A4
Genetically
Engineered
Insuline GENE Therapy
Onlv A & B chain
1. ADA deffiency.
2. ADAcDNAin
lymphocyteto
patient.
ETHICAL ISSUE
g Biopiracy
Indian patant bill to verify the
authentication
Biological g GEAC
Products

Vernify safety of
introducing GM
organism




CHAPTER- 13 Organisms and populations
CONCEPT MAPFP OF THE CHAPTER

DESERT AQUATIC

- {Cactus) (Lotus)

S | Microbas || Plants | Aimals

. \ | / \ /

| EIOTIC FACTORS | ADAPTATION
ABIOTIC FACTORS
/ POPULATION
Group of
TEMPF. I individuals
Conformers OFR.GANIEM
iy Individusl of
) Emryibenmal

Eegulators —

n SOIL -

3 I+ EXPONENTIAL BﬂT}tﬁ :ﬁl;i _

3 inidt= £ 2= ad
Migration — — - INTERACTION | *No. of individuals bom / 1000/year

= g LOGISTIC GRE::I:HO"’ =VE #¥}o. of individual sxpirad 1000/ vear

o) — dnidt=DUEINE) | Sl coMMENSALISM “““;‘iﬂ’;ﬁf;‘:‘;‘:ﬁd
Hibernation I ] -WE Q= iz banafitad ol

— Mortality |'\ COMPETITION FREDATION

" Both ase hanmead = N
Suspend NE 'np'u.lnunn Ooe beoefed other Josses
WATER Emizrati ensin PARASITISM
I.\_ |— .Pﬂmuﬂn On= bensfited other

LN, /.

Natality Immigration ECTOPARASITE || EXDOPARASITE
Extemal Parasita Intomal parazita
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CHAPTER- 14 Ecosystem

Ecosystem

Component
*Biotic Component

eg:-Plants,animals,decomposers
*Abiotic Component

eg:-air,water,soil,sunlight

eg:-forest,grassland,desert,trees

eg:-crop field,agarium

eg:-pond,lake,river,ocean

Types
*Terrestial

*Man Made

*Aquatic

Productivity Decompositio Energy Nutrient
n Cycle
0 GJ?SSSS?JE;“ L Fragmentation [|H Food Chain |} SEdLﬂ;flr;tarv
Erec;[dpn,lr::?\ir[:: — Leaching —1 Food Web —1 Gaseous Cycle
—{ Catabolisms




PRODUCTIVITY

Steps of Decomposition Cycle

|
PRIVIARY PRUDUCTIVITY:

Amount of bio mass produce per unit
area over a time period by plants during
photosynthesis

Gross Primary Net primary
Productivity (GPP): productivity:

Rate of production] |Grossprimary

of organic matter| [Productivity -
dUring respiration loss

photosynthesis. GPP-R=NPP

2¢-801

SECONDRY PRODUCTIVITY :
Fragmentation-
Rate of formation of new organig Detritivores ex-earthworm
matter by consumers. break down the detritus by
the digestive process into
smaller particles.

Mineralisation- Humus is Leaching-Water
degraded by microbes soluble inorganic
and inorganic nutrients nutrients are washed

arereleased. down into the soil.

/

Catabolism- Baterial and

HUMIFICATION- fungal emzymes degrad.e
the deritus into inorganic
substances.

<

DECOMPOSITION: It is the breaking down of complex organic matter into
simple organic substances by microorganism. See figure 14.1 page2 44 NCERT

Fomation of humus




ENERGY FLOW

[
FOOD CHAIN:

.Food and feeding
mMong organisms

relationship

€-801

| |
FOOD WEB: Naturally
interconnected fod chains

food Web In o Foren!

Detritus food chain

begins with dead organic matter

Peacock

y
Snake

y
Frog
y
Earthworm

y
Detritus

Grazing food chain

begins with green plants

—

Herbivore

Plant

A TERRESTRIAL FOOD CHAIN

Quaternary
consumers

Primary
producers

4

Carnivore

A=
i—

A

Carnivore

Phytoplankton

A MARINE FOOD CHAIN




ENERGY FLOW THROUGH DIFFERENT TROPIC LEVELS

B Producers B Herbivores ¥~ Carmnivores Excretion
] @ @
= = =
Solar Chemical Chemical Chemical L Death
Energy Energy Energy Energy
in in in '
Photosynthesis Organic Food Organic Food Decomposition
-
o
® - - - v
H
Body Activities Body Activities Body Activities Heat
R 4 v v
Heat Heat

Heat

Energy Flow in an Ecosystem
Energy flow is governed by law of thermodynamics. In each trophic level there is loss of 10 % energy
(see 14.3figure page-247 NCERT)

STANDING CROP Biomass present in atrophic level at a particular time. Biomass is the dry weight of organism.

stratification- vertical distribution of different species in different strata.

iii) trophic organization- Food relationship of producers and consumers.



Ecological Pyramids

Graphical Representation of food and energy relationship between organisms of different tropic level

Ecological
Pyramid

N Pyramid of number:
o graphical representation of
3 numbers per unit area.
Upright or upside down
Temperate Forest Grassland
Top
2 f Carnivore
120,000 90,000 Camivore
150,000 200,000 Herbivore
200 1,500,000 Producers

Pyramid of Number

Dry weight
(9/m3)

1.5
11
37

809

(a) Florida bog

Pyramid of Biomass:
Representation of biomass
per unit area of different
tropic levels.

Upright or upside down

Pyramid of Biomass

Trophic level

Pyramid of energy:

Energy trapped per unit
time and area of different
tropic levels.

Always upside up

A . N
Secondary o 100 J
consumers P o,
= 3 B
Primary = S0
St L R A 10,000 J

1,000,000 J of sunlight

Tertiary consumers .

Secondary consumers Pyramid of Energy
Primary consumers

Primary producers

21 P Primary consumers (zooplankton)
Primary producers (phytoplankton)

a

(b) English Channel



White spruce
Balsam fir
Paper birch

Aspen
Black spruce
Jack pine

h ALV
Phytoplankion % ‘

v 3 ’ - ~ o -
! % arsh Wood Land Climax
=30

Meadow

£ Reed Swamp

Grasses
Herbs
Shrubs

Floating Leaved

Lichens
Mosses

i~ Submerged

" Climax comun_i
- Time
o
®
(=]
(Xerarch Succession) (Hydrach Succession)

SUCCESSION

Gradual and fairly predictable changes in species composition of a given area . Types — i) primary succession — Succesion on bare land ex:- bare rocks
,newly created ponds etc. ii)Secondary succession — Occures in an area where there was vegetation earlier. Soil or sediment present that is why it is faster
than primary succession . Two types ,based on nature of habitats.

i) Hydrach succession — Succesion in water or wet areas

Steps in hydrach - Phytoplanktons--- Floating angiosperms---Rooted hydrophytes---sedges---grasses---shrubs and trees
(Pioneer) (climax)

Xearch succession — succession on bare rock Stages or steps — Lichens---mosses---herbs---shrubs---trees
(pioneer) (seral) (climax)
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Ecological succession

GRADUAL AND FAIRLY PREDICTABLE CHANGES IN SPECIES COMPOSITION OF A GIVEN AREA

Primary Succession:

succesion on bare land. e.qg. bare rock or newly
created pond. Takes a very long period of time

Secondary Succession:

occurs in an area where there was
vegetation earlier. Takes Less time.

Hydrarch succesion in

Xearch succesion on bare

water rock
TREES ( CLIMAX ) TREE( CLTMAX )
SHR(TBS SHRUBS
SEDTES HERBS
FLOAQTINf PLANTS Mosffs
PHYTOPLANKTON LICHEN (PIONEER)
( PIONEER COMMUNITY)




NUTRIENT CYCLE

The movement of nutrient elements through the various components of an ecosystem.

Gasious:
Nitrogen, Carbon & Oxygen cycle.

Reservoir in atmosphere.

Sedimentory:

Sulphur & Phosphorus

Carbon Cycle

8-801

¥ 2
< Z,
Sugars, %
Starches
~0
<
z%
z z .
f;% Fossil
e = Fuels
= <
- B

Seefig 14.6

The Phosphorus Cycle

4 Removal by Crops —

Crop Residue
\ﬁé and Manure
8" &l Return Phosphate
— ‘ ‘ ; Runoff to
_ L‘“ Y, RN foSoll  water Body
Phosphate g
Added in Fertilizer ‘t Uptake of
Phosphate  Mineralization of
Inorganic — ~__.~Organic Phosphate

Available “€——
Phosphate & Fixed Phosphate

See fig 14.7

4 N

Carbon cycle Atmospheric input

High. Gaseous exchange

between organism and
environment is high
Phosphorus cycle atmospheric
in put low. Gaseous exchange

negligible




CHAPTER- 15 Biodiversity and conservation

Wumber of spetes on Eafi) around
L Shaion 5.7 maxdmum 50 Tar

identifled; many more to be
Mdentified; |InsoctsFlshes among

Latitudinal Gradiznts, [Least in

poles,highin equatora highest SURHATRARREM S Fungl
Fogd, Eodder., Fire wood inTROPICS. Somimta
Fibre, Construction
material SPECIES QIVERSITYjnumbsr of
Industrial Products, SPECIES Ina phien ares & their
Bicactive Substances, et ributional evanness In distribution .
Medicing[Bloprospecting]
Patterns GENETIC RIVERSITY {vartation,
Dus to differences in allele/gene
narrow ECOLOGICAL/HARITAT,,
- % Utilitarian RINERSITYIVariation/dersity in 2o
- system ahong with their Biota.
z d
Biodiversi
ty HOT 5POTS, [Western -
- - (B :
{‘ufan'etl.r £ variability among Shats/Eastern Himalaya country,Z 4% of Slobal
v ' land srea sharingB.1%
Ineing organism) P —
rich In cnclemkom
Loss of Biodiversity Conservation
In-gitfwithin Ex-gityfoutside naotwral
naturgl habitat) habitat)
¥ International national
Habitat Loss
Habitat Fragmentation - — : - ic 5
Hahbitat Shrﬁ'nkage Conwsntion . .Eﬁ;m National Biodiv Er.:r-l'l'!.' w ?.Elﬂlﬂgln.il Parks
Overexplaitation /Urbanisation Diversity|CBDO) Rio AT 2002 Botanical Garden
Co-extinctions Mass extinction Summit 1992 Warld N!tIDni|m%: Cryopreservation
Imvasion of Alien species Summit on Sustainable National Bipdiversity, Wild Life Sperm Bank
pollution Development Strategy Action Plan Sanciuariss/44] ens Bank
Glohal Climate Change Izhannesburg 2002 Biosphers
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Harmful Effects

LT T N TR A

Physiological disorders

il

Psychologcal Disorders

V

Hearing imparity

wvi
10
I

piness’ and Stress

Increased Heart Beats

Alters Breathing Pattern

Control Measures

CHAPTER- 16: Environmental Issues

Respiratory Problems

’”

—
-

Sound absorbent materials

Reduced Plant growth and yield

Harmful Effects

9| Premature death of plants

Hospital and Schools
( -
Permissible sound level of
> crackers
7
4 - . o
L Fixed timing for use of loud

speakers

1 NOISE POLLUTION

Pollutants

{Agents bringing about pollutants) 1>
biodegradable 2> non biodegradable

’
Radioactive Wastes  [€

-
Agro Chemicals -
Hospital Wastes &

4

E-wastes o
-
Solid wastes

<

human beings

4 SOIL
POLLUTION

chemical or biological characteristics of
ir land water and soilwhich harQs the

POLLUTIO

any undesirable change in physical

% 2 AIR POLLUTION

Control Measures

Maintenance of Automobiles

Use of lead free petrol and

Diesel

hY

Use of catalytic Convertersin

Automobiles

N
Electrostatic pracipitator
&
=
D
3 i h
_ = Scrubber
Paticulate 5
Gaseous s
= Matter £ \
matter
J b Maintenance of Automobiles
WATER IMPURITIES 5
POLLUTION Suspended Soils

-.[ BOD-Its importance

_>{
_,.l
_>l

Algal : 5
. . Colloidal materials
Bloom —3 Causes Fish Mortality
Biodegradable *
(" A issolv ed Steria
7 ) — | Greater BOD more is pollutant 34 Dissolved maeriats
\ Bio-Magnification
Recyclable 5
—3 Shows the presance of Organic matter
Increased concentration of
Nowr Biodagadable toxicant at successive 4 indi f Untake of 0. by Microbes:in the W
: dicates rate of Uptake of O, by Microbes e Water
trophic level — ndicatesrae ptake > by Microbes inthe Water
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This enhanced the bitumen'’s water repellent properties, D Increases the efficiency of production
increased road life
Allows maximum utilisation of resources
Polvbend mixed with bitumen and used to lav roads . s
] Cyclic, zero waste procedure where
B
Prepared recvcled modified plastics called polvbend waste products of one process are cycled
N as nutrients for another process
Ahmed khan, plastic sac manufacturers A
\ Organic Farming
[ Remedy for plastics wastes
v
. i Phasing out of old
4 ( Vehicles
CASE STUDIES \
|
3 1
B Use of Unlead Petrol
v 2 and diesel
\
Integrated waste water
treatment in Acrata People’s Steps taken by the Delhi Ve of o
participation in c se of low sulphur
e il SRR government to reduce petrol and diesel
Vehicular Air Pollution \
forest
Conventional sedimentation filtering and A )
Chlorine Treatment D Use of catalytic

- _) converters in vehicles
a— \

Passing this water through marshes for Bishnois
neutralisation, absorption and hugged the -
assimilation of pollutants trees and not Application of
allowed the F stringent pollution
level norms for

Arcata Marsh)

King's men to
Upkeep of this Project FOAM (Friends of > c clutg;he R \ poliution




