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STRUCTURAL ORGANISATION OF LIFE AND INVERTEBRATES

In our surrounding we have two types of things are present 1) living things and  2) non living things.

What are living things?

LIVING THINGS: - Those things which have life are called living things. Living things can be classified into
two types. What are they? They are 1) plants and 2) Animals. Plants they can prepare their own food
(carbohydrates) by using process photosynthesis but whereas animals they cannot prepare their own food they

depend (Heterotrops) on the plants.
Ex: dogs, cats etc
What are non living things?

NON LIVING THINGS:-Those things which do not
have life is called non living things
Ex: duster and chalk piece etc

All living things are made up of basic units called cells for
both plants and animals

What is a Cell?

A cell is the structural and fundamental unit of life. The
study of cells from its basic structure to the functions of
every cell organelle is called Cell Biology. Robert Hooke
was the first Biologist who discovered cells.

All organisms are made up of cells. They may be made up of
a single cell (unicellular), or many cells (multicellular Cells
are complex and their components perform various functions
in an organism..

CELL ORGANELLES ;-Cells are composed of various
cell organelles that perform certain specific functions to
carry out life’s processes. The different cell organelles, along
with its principal functions, are as follows:




TISSUES
Tissues: The next level of structural organization in animals, after the cell is tissues

What is mean by tissue?
Tissues are an integrated group of cells which perform similar functions and possess similar cellular
structure. These tissues provide a basic framework in multicellular animals.

There are four different types of tissues:

o Epithelial tissue

o Connective tissue
e Muscular tissue

e Nervous tissue

Tissue Function
Epithelial Protection, absorption & secretion
Connective Connect, support & transport
Muscular Locomotion & movement
Nervous Control & coordination

Organ and Organ Systems

A collection of tissues form an organ a group of organs that work together to perform one or more
functions is called an organ system. In our body we have different systems are presents to performs
different functions

1. Digestive system;-Digestion is important for breaking down food into nutrients, which the body
uses for energy, growth, and cell repair. Digestion works by moving food through the gastrointestinal
(GI) tract. Digestion begins in the mouth with chewing and ends in the small intestine.

2. EXCRETORY SYSTEM

The excretory system is the system of an organism's body that performs the function of excretion, the
bodily process of discharging wastes. ... There are several parts of the body that are involved in this
process, such as sweat glands, the liver, the lungs and the kidney system. Every human has two kidneys.

3. NERVOUS SYSTEM

The nervous system is the part of an animal's body that coordinates its behavior and transmits
signals between different body areas. In vertebrates it consists of two main parts, called the central
nervous system (CNS) and the peripheral nervous system (PNS). The CNS contains the brain and spinal
cord.

4. CIRCULATORY SYSTEM

The circulatory system, also called the cardiovascular system or the vascular system, is an organ system
that permits blood to circulate and transport nutrients (such as amino acids and electrolytes), oxygen,
carbon dioxide, hormones, and blood cells to and from the cells in the body to provide nourishment and
help in respiration



5. ENDOCRINE SYSTEM
The endocrine system is a messenger system comprising

feedback loops of the hormones released by internal — #% o N {
glands of an organism directly into the circulatory system, 47 . R | e /
regulating distant target organs. In vertebrates, the 4 / R
hypothalamus is the neural control center for all endocrine -~ ™" L/
systems. . . &

6. RESPIRATORY SYSTEM W, S

Your respiratory system is the network of organs and tissues that help you breathe. This system helps
your body absorb oxygen from the air so your organs can work. It also cleans waste gases, such as carbon
dioxide, from your blood. Common problems include allergies, diseases or infections.24-Jan-2020

7. REPRODUCTIVE SYSTEM

The reproductive system is a collection of organs and a network of hormone production in men and
women that enable a man to impregnate a woman who gives birth to a child.

Every organ is composed of one or more type of tissues. A group of organs working together to perform a
common function is called an organ system. Excretory system, reproductive system, endocrine system,
circulatory system, respiratory systems are examples of organ systems.

INVERTEBRATE

In the animal kingdom we have two types of animals are presents 1. Invertebrates and 2.vertebrates. Those
animals which lack of back bone or vertebral column is known as invertebrates and those animals which
having back bone or vertebral column is known as vertebrates, only 5% of animals are vertebrates and
remaining animals (95%) are invertebrates. Presently there are 30 phyla which are characterized by unity
of basic structural pattern in each of them. Among the 30 phyla the some common phyla are as follows

1).PROTOZOA ( proto =first ,zoa=animal)

Protozoa may be defined as “microscopic acellular animalcules existing singly or in colonies, without
tissue and organs, having one or more nuclei”.

Protozoa are single celled organisms. They come in many different shapes and sizes ranging from an
Amoeba which can change its shape to Paramecium with its fixed shape and complex structure. They live
in a wide variety of moist habitats including fresh water, marine environments and the soil.

1. Locomotory organs are fingers like pseudopodia, whip-like flagella, hair-like cilia or none.

Examples of protozoa are Amoeba, Paramecium, Euglena and Trypanosoma.



2).PORIFERA (pori=pores fera =having)\\ Phylum

Porifera
What are Porifera? N
Difination:-The animals that having many number of _ ‘9 Y
pore are present on body surfaces are comes under |
Porifera n :

Characteristics, Classification, Examples
Characteristic Features of Phylum Porifera
1. Body shape can be cylindrical, vase-like, rounded or sac-like.
2. Theyare diploblastic animals with two layers, the outer dermal layer and the inner gastral layer.
Porifera Examples: Sycon, Hylonema, Cliona, Euplectella, Spongilla.

COELENTERATA
What are coelentrerata?

Definition:- Those animals which having Coelenterons N &
cavity/gastro vascular cavity are comes under phylum ) >
coelentrerata

Phylum Coelenterata is a group of aquatic or marine organisms and a
member of the Animal kingdom. They are usually found attached to
the rocks at the bottom of the sea. These are the multicellular and =

simplest group of invertebrate animals, found in colonies or solitarily. Aurelia (Medusa) A (DY

General characteristics Kingdom: Animalia.

. Grade of organization: tissue grade of organization.

. Germ layer: diploblastic, outer ectoderm and inner endoderm.
. Polymorphism is present in some coelentrerata animals

PHYLUM PLATYHELMINTHES(platy=flat.helminthes =worms)
All the flatworms are included under Platyhelminthes

The simplest animals that are bilaterally symmetrical and triploblastic
(composed of three fundamental cell layers) are the Platyhelminthes,
the flatworms..... Planarians are free-living flatworms, and have a
much simpler life history. They inhabit freshwater, and are carnivores
(even without teeth) or scavengers.

. Their body is dorsoventrally flattened. _
. They exhibit bilateral symmetry.
. Also, they are triploblastic, with three germ layers.

meu Liverfluke Tape worm

Platyhelminthes Examples: Taenia (Tapeworms), Fasciola (Liver
fluke), Taenia saginata (Beef tapeworm), Echinococcus granulosus — The dog tapeworm, Planeria
(freshwater flatworm)



PHYLUM NEMATO HELMINTHES (Nemato=round, helminthes= worms)

Nematode, also called roundworm,. Nematodes are among the most 2
abundant animals on Earth..... Nematodes are bilaterally symmetrical,
elongate, and usually tapered at both ends. Some species possess a

pseudocoel, a fluid-filled body cavity between the digestive tract and the

Mouth
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2. The alimentary canal is distinct, but the head and tail are not —— R
visually different.
3. Majority of these are tiny and can be microscopic.

Example....ascariasis, trichuriasis, hookworm, enterobiasis, strongyloidiasis, filariasis, and trichinosis, ...
ANNELIDA (SEGMENTED BODY)

What are Annelida? TENTAGLE
Annelida are animals having segmented body are comes under :
annelida

The annelids also known as the ringed worms or segmented worms, —#woos=3%
are a large phylum, with including ragworms, earthworms, and '
leeches  The basic annelid form consists of multiple segments.

% .
Annelida includes Earthworms, Leeches, Blister worms etc. They are "E“E'Apom EARTHWORM
triploblastic, bilaterally symmetrical schizocoelomate protostomes. They exhibit metameric segmentation
and true coelom. Their fluid filled coelom acts as hydrostatic skeleton and helps for burrowing and

locomotion.

Characteristics of Annelida:
1. Their body is segmented.

2. They respire through their body surface.
3. Nephridia are the excretory organs.

Examples of Annelids :Earthworm, Leeches, Lugworms, Polychaetes.

ARTHROPODA (ARTHRO=JOINTED, PODA= LEGYS)
What are arthropods?
Definition:- Those animals having jointed legs comes

under arthropoda. PSR W e
The distinguishing feature of arthropods is the presence of a

jointed skeletal covering composed of chitin (a complex foromng antenrae abdonen (vingcovs) | =
sugar) bound to protein..... The body is usually segmented, W

and the segments bear paired jointed appendages, fromwhich i m

the name arthropod (“jointed feet”) is derived. cas e s s omra
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o  Exoskeleton. Arthropods are invertebrates, which mean their bodies do not have internal bones for
support. ...

o Segmented Bodies. Arthropods have bodies that are internally and externally segmented. ...
e Jointed Appendages. ...

Example:

Crabs, lobsters, shrimp, barnacles and many other animals belong to the phylum arthropods. In fact, 75%
of all animals belong to the phylum arthropoda (which also includes spiders and insects). All arthropods
have a hard exoskeleton made of chiton, a type of protein.

MOLLUSCA(SOFT BODY)
What are mollusca? L
Definition: - Mollusca are animals which having soft body \ )
with unsegmented animals y J /&7
Characteristic Features of Phylum Mollusca - [

. They show organ system grade of organization. b, . "

e  Thebody is soft and unsegmented. g 2N il c ‘ o
EXAMPLE & = ey
Molluscs include mussels, scallops, oysters, periwinkles, Molluseans g

whelks, squid, clams, snails, and octopus.

Echinodermata (echino=spines,dermata=skin)

What is mean by echinodermata?
Definition:- Those animals which having Spiny covering skin are belongs to echinodermata.

Echinoderm, are a variety of invertebrate marine animals belonging to the phylum Echinodermata, and
are characterized by a hard, spiny covering or skin.

Sea cucumbers are elongated soft-bodied echinoderms,
while sea urchins are globular and spiny. The adult sea lily
is sessile, using tentacles growing from its arms to feed.

. They have a star-like appearance and are spherical
or elongated.

. They are exclusively marine animals.

. The organisms are spiny-skinned.

Echinoderms example:

Marine stars, sea cucumbers, sea urchins, sand dollars, and brittle stars.etc


https://www.google.com/search?q=What%2Bare%2Bthe%2Bcharacteristics%2Bof%2BMollusca%3F&rlz=1C1CHBF_enIN916IN916&sxsrf=AOaemvIVGW7xRySA7qk7n5TQKrnxDoBEaQ%3A1632134131315&tbm=isch&source=iu&ictx=1&fir=5NRNib3YPIspDM%252CBnh9UiUmBF1bUM%252C_&vet=1&usg=AI4_-kRKfc-w55vEQN7EWiKjcdvGexVLvA&sa=X&ved=2ahUKEwjElv24rY3zAhUz63MBHU3GDTMQ9QF6BAgIEAE&imgrc=5NRNib3YPIspDM

Animal diversity of Vertebrates

Vertebrate, also called Craniate, any animal of the subphylum Vertebrata, the predominant

subphylum of the phylum Chordata. They have backbones, from which they derive their name.

The vertebrates are also characterized by a muscular system consisting primarily of bilaterally

paired masses and a central nervous system partly enclosed within the backbone.

Classification of Chordata

I
Group-1

|
Group-ll

Acrania or Protochordata
(Lower cherdata)

Cranitata or Euchordata
(Higher cheordata)

— Sub-phylum-I Sub-phylum-I
Hemichordata Vertebrata
{now independent |
invertebrate phylum) | ' |
— Subphylum-ll Division-l Division-ll
Urochordata | Gnathostomata |
[
| |
— Subphylum-lll —Class-| Superclass-I Superclass-ll
Cephalochordata Ostracoderm
L Class-I —Class-| — Class-|
Cyclostomata Flacodermi Amphibia
—Class-ll — Class-l
Chondrichtyes Reptilia
L Class-lll — Classll
Osteichthyes Aves
— Class IV

Mammalia



The vertebrates are subdivided here into major groups based on morphology:

Character Pisces Amphibia Reptilia Aves Mammals
1. Habitat Aquatic Terrestrial and | Terrestrial Arboreal Terrestrial,
aquatic aquatic and
arboreal
2. Exoskeleton | Slimy scales | Absent Dry and scaly Feathers, claws Hair, nails, etc.
3. Respiratory | Gills Gills, lungs Lungs Lungs Lungs
organs and skin
4. Body Cold- Cold-blooded | Cold- blooded | Warm-blooded | Warm- blooded
temperature | blooded
5. Heart 2-chambered | 3-chambered | 3-chambered 4-chambered 4-chambered
6. Locomotary | Fins Limbs Limbs; but Wings and Limbs | Limbs
organs absent in snakes.
7. Others Body is They have They are Body is covered | Presence of
streamlined. | webbed feet. oviparous and | by feathers and mammary glands.
They are Eggsarelaid | some are forelimbs are There are hairs
oviparous. | inwaterand | viviparous, e.g., | modified into on the body and
larvae are lizard wings. external pinna is
aquatic. and snake. Their bones are | IS0 present.
Developmentis | o They are
external. viviparous.
PISCES:
PISCIIES
! |
Class-| Class-ll
CHONDRICHTHYES OSTERCHTHYES
I I
I ! | I
Sub class-| Subclass-ll Sub class-llI Sub class-IV
Elasmobranchi Holocephali  Sarcopteryngii Actinopteyngii




e The cyclostomes (jawless fishes),
e The chondrichthyes (cartilaginous fishes),
e The teleostomes (bony fishes), and

e The tetrapods.

The cyclostomes include two classes of living, jawless fishes (agnathous)—Petromyzontiformes
(lamprey eels) and Myxiniformes (hagfishes).

The chondrichthyes: The sharks, rays, and chimaerids are usually marine, but some sharks have
entered fresh waters (the Amazon) or even live there permanently (Lake Nicaragua).

The teleostomes: Actinopterygian fishes are the common bony fishes of modern aquatic

environments.

The tetrapods: Live primarily on land and are rather similar in habit. Members include the

amphibians, reptiles, birds, and mammals.

Form and function

External features: The evolution of the notochord, dorsal nerve tube, and pharyngeal slits in

chordate structure suggests improved swimming capability and probably greater ability to capture

prey.

Internal features: The skeletal system, Tissues and muscles, Nervous system and organs of
sensation, The digestive system, The excretory system, Respiration and gas exchange, circulatory

system and endocrinology.



Amphibians:

Classfication of Class Amphibia

Order-| Order-ll Order-lll
Gymnophiona = Apoda Caudtlrl'n or Urodela Anura or salientia
(1) Skin have dermal scales Skin smooth Skin smooth

(2) Legs absent Present Present

(3) Copulatory organ present Absent Absent

e They usually trap food using a tongue that can be shot out of the mouth, or they use the
mouth itself to grasp and ingest food.

e There is great variation in foods; only the larvae of frogs and toads appear to be plant
feeders, a specialization that is reflected in the highly modified jaws and guts of the
tadpoles.

e Amphibians have retained a simple egg cell with a gelatinous cover.

e The eggs are laid in ponds, streams, or even in damp places high in trees, usually in great
numbers

e Fertilized eggs develop into free-swimming larvae, which then metamorphose to adults,
but in highly specialized forms.

Reptiles:

e The class Reptilia retains many of the structural characteristics of the ancestral amphibian.

e While most reptiles are carnivorous, feeding on other organisms, a few are herbivorous (e.g.,
tortoises).

e Ascold-blooded animals, reptiles tend to be limited to temperate and tropical areas, but, where
found, they are relatively common, although not as large or conspicuous as birds or mammals.

e Most reptiles are terrestrial, but a few are aquatic.

e As basic tetrapods, reptiles move about by creeping or swimming in a fashion similar to
amphibians.



e Some reptiles, however, can lift the body from the ground and run rapidly either in a
quadrupedal or bipedal fashion.

CLASSIFICATION OF REPTILES
Date:
Definition of Reptilians
* Have __ _ __ P
e Have _ _ skin.
* Usuallylay __ .
¥ .~ (cold-blooded).
| | | | |
TURTLES CROCODILES SNAKES LIZARDS TUATARA
includes: includes: includes: includes: Very rare lizard found
turtles, sea turtles, crocodiles, alligators, terrestrial snakes, sea legless lizards, skinks, only in the islands
tortoises, terrapins caimans, gharial snakes geckos, monitors and surrounding New

many others Zealand

e Some reptiles, however, can lift the body from the ground and run rapidly either in a
quadrupedal or bipedal fashion.

e Reptiles lay relatively large, shelled eggs. In a few instances, the eggs and young are cared for
by the female; in others, the young are born alive (ovovivipary).

Birds
e Birds are warm-blooded, and, although most are capable of flight, others are sedentary and
some are flightless.
e Like their relatives the reptiles, birds lay shelled, eggs that differ largely in the amount of
calcification (hardening) of the shell.
e The young are usually cared for in a nest until they are capable of flight and self-feeding,
but some birds hatch in a well-developed state that allows them to begin feeding

immediately or even take flight.



e The megapods lay their eggs in mounds of rotting vegetation, which supplies the heat for
incubation. (Nesting activities similar to those of some birds are seen in the crocodilians.)

Subclass — | Sub class — Il
Archaeornithes | Neornithes
| I I I
Super order — | Super order — | Super order — 11 Super order — IV
Odontognathae Palaeognathae Impennae Neognathae or
carniatae
I
| I | |
Group -1 Group—II Group—1ll Group—1V
Arboreal birds Terrestrial swimming & Diving birds Preying birds
Mammals:

e The mammals range in size from tiny shrews or small bats weighing only a few grams to
the largest known animals, the whales.

e Most mammals are terrestrial, feeding on both animal and vegetable matter, but a few are
partially aquatic or entirely so, as in the case of whales the or porpoises.

e Mammals move about in a great variety of ways: burrowing, bipedal or tetrapedal running,
flying, or swimming.

e Reproduction in mammals is usually viviparous, the young developing in the uterus, where
nutritive materials are made available through an allantoic placenta or, in a few cases, a
yolk sac.

e The fertilized egg develops directly into the adult. The monotremes (platypus and echidna)
differ from other mammals in that they lay eggs which hatch, and the relatively
undeveloped young are carried in a pouch or kept in a nest; the growing

e young lap up a milk nutrient fluid exuded from the belly of the mother.



CLASS MAMMALIA

Sub Class - | Sub Class - Il
Prototheria Thelria
Primitive egg laying mammals Infra class - | Infra class-Il
Metatheria Eutheria
Pouched mammals True Placental
mammals
1. The fundamental characters of chordata [ ]

a. Dorsal hollow nerve cord b. Notochord c. Bilatral symmetry d. Coelom
e. pharyngeal gill slits

A.a&bonly

B. a, b&eonly

C.a, b&donly

D. conly

2. ASSERTION : All chordates are vertebrates but, all vertebrates are not chordates
REASON : Chordates are originated from vertebrates [ ]

Both are correct
Assertion is correct but, reason is wrong

Both are wrong

o o w >

Assertion is wrong , reason is correct



3. The no. of pharyngeal gill slits in vertebrates [ ]

A. 6 pairs B. 8 pairs C. 7 pairs D. 4 pairs

4. Golden age of Reptiles [ 1]
A. Ordovician B. Devonian C. Silurian D. Carboniferious
5. Air bladder is present in [ ]
A. Chondrichthyes B. Osteichthyes C. Placodermi D.All
6. Find out the Anamniotes [ 1]

A. Fishes & Aves B. Reptiles & Amphibians  C. Amphibians & Mammals
D. Fishes & Amphibians
7. Autonomic nervous system is present in [ 1]

A. All protochordates B. Urochordata C. Hemichordata  D. Cephalochordata

8.Gasseerian ganglion is present in [ ]
A. Occulomotor B. Trigemina C. Olfactory D. Optic
9.Paedogenesis observed in [ ]
A. Amphibians  B. Fishes C. Mammals D. Reptiles
10. Retrogressive metamorphosis found in [ 1]
A. Balanoglossus B. Branchiostoma C. Herdmania D. All
KEY:
2.B 3.C 4.D 5B 6.D 7.A 8.D 9.B

10.C



Developmental Biology —Basic Concepts

This content aims to provide the students with a simplified summary of some basic concepts of

developmental biology.

Development is a gradual process by which a complex multicellular organism arises froma single

cell (the zygote). It involves 5 major overlapping processes:

growth = increase in size
cell division= increase in number
differentiation = diversification of cell types

pattern formation = organization

o & w0 N e

morphogenesis = generation of shapes and structures
Before we enter in to development of living beings, we shall understand how this world is running
since years. With a variety of living organisms.

The main aim of every organism on this planet Earth is to reproduce, produce offspring, which can

be carried forward in the evolution and can be represented in future years.

If an organism fails to reproduce it cannot be represented in the further time scale.
Reproduction is a basic tendency every living being possesses.

Reproduction basically is of 2 types. Asexual and Sexual

Asexual reproduction does not need male and female parents. Ex:Binary fission, Multiple Fission,

Budding..etc
Sexual reproduction needs male and female parents.
Male parent produces male gametes called sperms.

Female parent produces female gametes called eggs or ova.



Please note and try to remember that all the other cells in every organism is diploid i.e every
cell has total no. of chromosomes which is specific to a particular species...except the gametes
..which are haploid ,i.e they have only half the number of total chromosomes.

Gametes= haploid cells

Male Gametes=sperms

Female Gametes=ova

Reproduction: The process of giving rise to off springs
Steps involved in the process of reproduction
1.Release of male and female gametes
2.Fertilization =Fusion of male and female gametes
3.Cleavages

4.Morula

5.Blastula

6.Formation of Coelom

7.0rganogenesis

hall || Lt : imol
# Male and Female individuals release sperms and eggs respectively during copulation.

# Sperms meet the ova and fuse with them

# This fusion of gametes is called fertilization. The nucleus of sperm and egg fuse and this egg

which contains fused nuclei is called Zygote.



FERTILIZATION
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# So , fertilization leads to formation of Zygote

#Zygote undergoes cleavages..

#What are cleavages??

#Cleavages can be defined as divisions..here the zygote undergoes divisions.

# Cleavages can be classified depending on the way the cell is undergoing division

# The Zygote now starts dividing..1 cell divides into 2,2into 4 ,4into 6,6into 8,...... till a ball
of cells is formed which is called Morula




# Cells of morula arrange themselves in the periphery leaving a space in the centre.

# This sturucture is called_Blastula
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# The space present in the Blastula is called_Blastocoel
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# The anterior half of the blastula is called the animal pole and the posterior half is called vegetal

pole.

#Then the blastula starts to invaginate i.e pushing inside from the animal pole, which leads to the

formation of Gastrula

# The space in the invagination is called archenteron

# Gastrula has an opening at the anterior end which is called the blastopore . which later
develops in to mouth in protostomes and anus in to deuterostomes.



# This invagination with two openings is the primitive gut or alimentary canal.

# Alimentary canal is the tube like structure which extends between mouth and anus and helps in
the digestion of food.

#Mouth helps in ingestion of food and Anus helps in the egestion of food

#Now a very important step needs to occur,,that is the formation of coelom.

# What is a coelom??
# Wh N organismn lom??

# pls understand carefully...an organism has many internal organs ..like liver , kidneys,
reproductive organs etc..all these are called visceral organs. They all need some space to be

arranged in the body..

That space is provided by the coelom..which means space.

# Coelom is of two typesl. Pseudo coelom and 2 Eucoelom

# Pseudo means “False”



# Coelom,, if it is not surrounded by mesoderm on both ..outer and inner side ..its called a

pseudocoelom.

# Coelom if it is surrounded by mesoderm on both outer and inner sides ..its called “Eucoelom”
#Types of Eucoelom

#1. Enterocoelom: If the coelom is formed from archenteron it is called enterocoelom.
#2.Schizocoelom: If the coelom is formed from the splitting of the mesoderm.

# Gastrulation leads to the formation of three germ layers ..which is a major and important event.
#What are germ layvers??

# The word “germ “ relates to” germination” which means ..giving rise to..

# So germ layers give rise to what??

# They give rise to all the organs of an organism.

#What are they??

# They are the Outer Ectoderm, Middle mesoderm, and Inner endoderm.

Ectoderm Mesoderm Endoderm
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# Ectoderm gives rise to organs to organs like nervous system, mesoderm gives rise to muscles,

endoderm gives rise to alimentary canal etc..

# These three layers give rise to all the organs present in the organism and the process is called

organogenesis.

Now let us understand the formation of haploid sperms and ova and at what stage of life this

process starts.

# we have learnt already that sperms and ova are having only half the number of

chromosomes.

WHY ??

# Take the example of Human beings.. number of chromosomes in them is 46
# Each cell of the body has 46 chromosomes

# if sperm and ova also contains 46 chromosomes .. just think what can happen during

fertilization??

# sperm with 46 chromosomes and ovum with 46 chromosomes ...when fuse with each other
give rise to zygote which will automatically give rise to zygote with 92 chromosomes ..which

cant be a “Human Being”

# That is the reason why the gametes have only half the number of chromosomes.i.e sperms with
23 chromosomes and ova with 23 chromosomes fuse to give a zygote which has 46

chromosomes..that is a perfect human being....is it not???

# Gametes undergo processes called spermatogenesis and oogenesis which result in the formation

of haploid sperms and ova
# Spermatogenesis: it is the process of formation of haploid sperm cells

# It takes place inside the male reproductive organ i.e Testes ...here the germinal cells in the wall
of the testes undergo mitosis to give rise to immature sperm cells called spermatids which later

undergo numerous divisions to form haploid sperms.



KEY TERMS

Spermatogonia immature germ cells

Primary

spermatocyte diploid cell formed from spermatogonium

Secondary

spermatocyte haploid cell formed by meiotic division of primary spermatocyte

haploid cell formed by meiotic division of secondary spermatocyte,
Spermatid differentiates into sperm cell

Spermiogenesis process by which spermatids form sperm cells

Spermatogenesis at a glance

Spermatogenesis is the process by which male gametes develop from germ cells in the testes. In
other words, it's how sperm is made. This process involves multiple steps of cell division and

differentiation, which are summarized in the image below.

# WE shall move to oogenesis:

Key terms

Term Meaning

Oogonium  immature germ cell that gives rise to female gamete

Oocyte female gametocyte that divides to form egg cell

Ovum egg cell, female gamete



Term Meaning

Follicle structure that encloses oocyte in a cavity, covered by granulosa cells
Theca covering of follicle
Antrum fluid-filled cavity in Graafian follicle

Polar body  small daughter cell formed by unequal cell division of oocyte

Oogenesis at a glance

Oogenesis is the process by which mature female gametes, or ova, develop from germ cells. The

image below summarizes how this happens, and over what timeline it unfolds.

As the oocytes develop, they get enclosed in structures known as follicles. Let's first take a brief

look at the timeline of oogenesis, and then at the different follicles involved.

Oogenesis: timeline and stages

Before birth

a few million immature germ cells, or oogonia, are formed within each fetal ovary.
some oogonia enter meiosis |, are arrested at prophase I, and are now known as primary oocytes.

primary oocytes form primary follicles (more on what follicles are later).

Between birth and puberty

several of the follicles degenerate over time, leaving only a few 100,000100,000100, comma,

000 follicles intact by the time puberty hits.



After puberty

primary follicles develop into secondary follicles, and then into tertiary, or Graafian follicles.

the primary oocyte within each tertiary follicle completes its first meiotic division, producing a

secondary oocyte and a polar body.

the Graafian follicle ruptures to release the secondary oocyte, in a process known as ovulation.
Development of every living organism ..either plants or animals or microbes ..starts from

a process of fertilization.

Fertilization is the fusion of male and female gametes.

Spermatogonium [ / \ \

2n
Primary »L U
spermatocyte O i
/ Meiosis | \
Secondary X x x x
spermatocyte

/ \n Meiosis Il / \n
\ \ // \\ // Spermatid

| |
(5 ' © Sperm
O O

>
3o
>



Oogonium 1 1 \ \

l
Primary

oocyte ”\ x‘/ 2n
/ Meiosis | \

Secondary . Primary
' E

oocyte ' polar body
/ \ Meiosis Il / \

2n

Secondary
// polar body

3 polar bodies

Ovum

So, with this we come to the end of basic concepts in developmental biology..

Hope this content helps u all in understanding the advanced concepts of embryology and

development..in your further classes.



DEFINITION OF ANIMAL PHYSIOLOGY

Animal physiology is the scientific study of the life-supporting properties, functions and processes of animals or
their parts. The discipline covers key homeostatic processes, such as the regulation of temperature, blood flow and
hormones.

Three different types of animals exist: herbivores, omnivores, and carnivores. Herbivores are animals that eat only
plants. Carnivores are animals that eat only meat. Omnivores are animals that eat both plants and meat.

Digestion: The process of breaking complex food substances into simple molecules is called digestion.

Digestion is a form of catabolism or breaking down of substances that involves two separate
processes: mechanical digestion and chemical digestion. Mechanical digestion involves physically breaking
down food substances into smaller particles to more efficiently undergo chemical digestion.

Based upon the position of digestion takes place it id divided into two types

Intracellular digestion :
A form of digestion wherein the breaking down of materials into smaller components takes place inside the cell. In
intracellular digestion, the materials or food particles are taken into the cell to be digested.
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Extra cellular digestion: In extracellular digestion, the materials or food particles are broken down chemically
into smaller components outside the cell or onto the digestive system spaces.

Ex: Human.

Human beings are omnivore animals, which have a complex digestive system. Human Digestive System:
The human digestive system comprises of the alimentary canal and associated

Digestive glands.

_ Alimentary Canal: It comprises of mouth, oesophagus, stomach, small intestine

and large intestine.

[0 Associated Glands: Main associated glands are

O Salivary glands

[0 Gastric Glands

O Liver

[J Pancreas

[J Intestinal glands

Digestive system:

O The digestion of food commences in the mouth itself.

[J The teeth help in grinding the ingested food into small pieces. This process is called
Mastication(Physical digestion).

_ The tongue helps in rolling of food and mixing of saliva in the food while mastication.



1 The salivary glands in our mouth produce saliva (watery liquid) which contains anenzyme salivary amylase
which digests the starch (carbohydrate) present in the food into Maltose, a simple sugar (Chemical digestion).

1 The digestion of food remains incomplete in the mouth. The semi solid form of food in the mouth is called
Bolus.

Oesophagus:

1 The slightly digested food in the mouth is swallowed by the tongue and goes down the food pipe called
oesophagus.

Stomach:

O The stomach is a J-shaped organ present on the left side of the abdomen.

00 The stomach walls contain s three tubular glands in it walls which secrete gastric juice.

O The gastric juice contains three substances: Hydrochloric acid, the enzyme pepsin,

and mucus.

1 The hydrochloric creates an acidic medium which activates the enzyme Rennin and

Pepsin. They help in the digestion of proteins. It also kills the bacteria which enters

along with the food.

1 The mucus helps to protect the stomach wall from its own secretions of hydrochloric

acid.

1 The partially digested and semi liquid form of food (chyme)then goes from the stomach into the small intestine.
Small intestine:

O From the stomach, the partially digested food enters the small intestine.

O The small intestine is the largest part (about 6.5 m) of the alimentary canal which can be divided into three
parts- Duodenum the first part, Jejunum the middle part and Ileum the last part.

O The small intestine is arranged in the form of a coil in the abdominal cavity.

O The small intestine in human beings is the site of complete digestion of food (like carbohydrates, proteins, and
fats)

O The small intestine receives the secretion of two glands: Liver and Pancreas.

O The liver secretes bile (greenish yellow liquid made in the liver and stored in the

gallbladder).

1 Bile performs two functions:

1. Makes the acidic food coming from the stomach alkaline so that pancreatic enzymes can act on it.

2. Bile salts break the larger fats present in the food into small globules making it easy for the enzymes to act and
digest them. This process is called Emulsification of fat.

1 The pancreas secretes pancreatic juice which contains the enzymes pancreatic

amylase for breaking down starch, trypsin for digesting proteins and lipase for

breaking down emulsified fats.



Summary tablke of Digestion
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Large intestine: The large intestine includes the appendix, cecum, colon and rectum. The function of the large
intestine is recovery of water and electrolytes and fermentation of some of the indigestible food matter by bacteria.



RESPIRATION
Respiration is the movement of oxygen from the outside environment to the cells within tissues, and the removal

of carbon dioxide in the opposite direction
The respiratory system consists of all the organs involved in breathing. These include the nose, pharynx, larynx,

trachea, bronchi and lungs.

The lungs are the major organs of the respiratory system, and are divided into sections, orlobes. The right lung has
three lobes and is slightly larger than the left lung, which has two lobes. The lungs are separated by the
mediastinum. This area contains the heart, trachea, oesophagus, and many lymph nodes.
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1).Pulmonary respiration: The respiratory system aids in breathing, also called pulmonary ventilation. In
pulmonary ventilation, air is inhaled through the nasaland oral cavities (the nose and mouth). It moves
through the pharynx, larynx, and trachea into the lungs.



2). External respiration:exchange of gases between the external environment and a distributing system of
the animal body (such as the lungs of higher vertebrates or the tracheal tubes of insects) or between the
alveoli of the lungs and the blood — compare internal respiration.

3). Internal respiration: the exchange of gases (as oxygen and carbon dioxide) between the cells of the
body.

4). Cellular respiration: Cellular respiration is a set of metabolic reactions and processes that take place in
the cells of organisms to convert chemical energy from oxygen molecules or nutrients into adenosine
triphosphate (ATP), and then release waste products.

Inhalation:

When the diaphragm contracts, it moves down towards the abdomen. This movement of the muscles causes the
lungs to expand and fill with air, like a bellows .

Exhalation:

Conversely, when the muscles relax, the thoracic cavity gets smaller, the volume of the lungs decreases, and air is
expelled.

Inspiration Expiration
(Inhalation / breathing in) (Exhalation / breathing out)
air pushed in air forced out
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Respiratory pigments:
respiratory pigment is a metalloprotein that serves a variety of important functions, its main being O transport. ...

There are four major classifications of respiratory pigment:hemoglobin, hemocyanin, erythrocruorin-
chlorocruorin, and hemerythrin.

TRANSPORT OF GASES:

Transport of Oxygen:

Oxygen is one of the substances transported with the assistance of red blood cells. The red blood cells contain a
pigment called haemoglobin, each molecule of which binds four oxygen molecules.

Oxyhaemoglobin forms. The oxygen molecules are carried to individual cells in the body tissue where

they are released. The binding of oxygen is a reversible reaction.

Hb + 402 Hb.402

high oxygen concentrations oxyhaemoglobin forms, but at low oxygen concentrations

oxyhaemoglobin dissociates to haemoglobin and oxygen. The balance can be shown by an oxygen dissociation
curve for oxyhaemoglobin.

The curve shows that:

« At relatively low oxygen concentrations there is uncombined haemoglobin in the blood and



little or no oxyhaemoglobin, e.g. in body tissue
« At relatively high oxygen concentrations there is little or no uncombined haemoglobin in the blood it is in the
form of oxyhaemoglobin, e.g. in the lungs.

Transport of Co2:

The effect of carbon dioxide in the blood

Haemoglobin can also bind carbon dioxide, but to a lesser extent. Carbaminohaemoglobin forms. Some carbon
dioxide is carried in this form to the lungs from respiring tissues.

The presence of carbon dioxide helps the release of oxygen from haemoglobin, this is known as the Bohr effect.
This can be seen by comparing the oxygen dissociation curves when there is less carbon dioxide present and when
there is more carbon dioxide in the blood.

When carbon dioxide diffuses into the blood plasma and then into the red blood cells (erythrocytes) in the presence
of the catalyst carbonic anhydrase most CO2 reacts with water in the erythrocytes and

The following dynamic equilibrium is established

H20 + CO2 H2CO3

Carbonic acid, H2CO3, dissociates to form hydrogen ions and hydrogencarbonate ions. This is also a

reversible reaction and undissociated carbonic acid, hydrogen ions and hydrogencarbonate ions exist in dynamic
equilibrium with one another

H2CO3 H+ + HCO3-

Inside the erythrocytes negatively charged HCO3- ions diffuse from the cytoplasm to the plasma. This is balanced
by diffusion of chloride ions, Cl-, in the opposite direction, maintaining the balance of negative and positive ions
either side. This is called the ‘chloride shift'.

The dissociation of carbonic acid increases the acidity of the blood (decreases its pH). Hydrogen ions,

H+, then react with oxyhaemoglobin to release bound oxygen and reduce the acidity of the blood. This

buffering action allows large quantities of carbonic acid to be carried in the blood without major changes in blood
pH.

Hb.402 + H+ HHb+ + 402

(Hb.402 is sometimes written HbO8.)

It is this reversible reaction that

Now the haemoglobin is strongly attracted to carbon dioxide molecules. Carbon dioxide is removed to reduce its
concentration in the cell and is transported to the lungs were its concentration is lower.

This process is continuous since the oxygen concentration is always higher than the carbon dioxideconcentration in
the lungs. The opposite is true in respiring cells.

BLOOD CIRCULATION
The blood is pumped to different parts of the body by the contraction and expansion of heart.
Functions of blood and circulation:
o Circulates Oxygen and removes Carbon Dioxide.

« Provides cells with nutrients.

e Removes the waste products of metabolism to the excretory organs for disposal.
e Protects the body against disease and infection.

« Clotting stops bleeding after injury.

Types of circulation:
Closed circulation:
Blood can flow through vessels inside the body such as arteries and veins. This type of circulation is called closed



circulation.
Open circulation : when there are no vessels to contain the blood and it flows freely cavities
Of the body.

Structure of heart:

The heart is a muscular organ that pumps blood continuously throughout the body. It is comprised of four
chambers — the right and left atrium and the right and left ventricle. The chambers of the heart work together by
alternately contracting and relaxing to pump blood throughout the heart.

The heart has 4 valves: The mitral valve and tricuspid valve, which control blood flow from the atria to the ventricles. The aortic
valve and pulmonary valve, which control blood flow out of the ventricles
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Types of heart:

Neurogenic heart: This type of heart found in lower invertebrates like annelids and arthropods. The heartbeat

is initiated by the ganglion situated near the heart. The impulse for contraction is generated by the nervous system.
Myogenic heart : is the term used for muscles or tissues that can contract on their own, without any external
electrical stimulus, from the brain or spinal cord . EX: human heart.

Cardiac cycle:

The cardiac cycle has 3 stages:
Ventricular systole (ventricles contract and push blood out through aorta and pulmonary artery), cause. first
heart sound “lubb”.

Atrial and Ventricular diastole (chambers are relaxed and filling with blood) Cause second heart sound “dupp".

Atrial systole (atria contract and remaining blood is pushed into ventricles)

Abnormalities of heart beat:

Bradycardia and Tachycardia are two forms of irregular heart rates, or arrhythmias. These arrhythmias occur in
the upper or lower chambers of the heart. Normal heart rate is 60-100 beats per minute. Bradycardia: This is an
irregularly slow heart rate.

Regulation of heart beat:

Heart rate is controlled by the two branches of the autonomic (involuntary) nervous system. The sympathetic
nervous system (SNS) and the parasympathetic nervous system (PNS). The sympathetic nervous system (SNS)
releases the hormones (catecholamine - epinephrine and norepinephrine) to accelerate the heart rate.



BLOOD COAGULATION.

Coagulation, also known as clotting, is the process by which blood changes from a liquid to agel, forming
a blood clot. It potentially results in hemostasis, the cessation of blood loss from a damaged vessel, followed by
repair. The mechanism of coagulation involves activation, adhesion and aggregation of platelets, as well as
deposition and maturation of fibrin.

CLOTTING FACTORS

Factor | Fibrinogen

Factor || Prothrombin

Factor 111 Tissue Thromboplastin
Factor IV Calcium lons

Factor VvV Labile Factor

Factor VII Stable Factor

Factor VIil Antihemophilic Factor
Factor 1X Christmas Factor, or

Plasma Thrombopiastin
Component (PTC)

Factor X Stuart-Prower Factor
Factor XIi Plasma Thromboplastin
Antecedent (PTA)
Factor X1 Hageman Factor
Factor Xlil Fibrin Stabilizing Factor

The mechanism of coagulation involves activation, adhesion, and aggregation of platelets along with
deposition and maturation of fibrin. Disorders of coagulation can result in bleeding (thrombosis).

EXCRETION
Excretion is a process in which metabolic waste is eliminated from an organism. In vertebrates this is primarily
carried out by the lungs, kidneys, and skin. This is in contrast with secretion, where the substance may have
specific tasks after leaving the cell

Based on the excretory product animals classification:

Ammonotelic animals are those which excretes nitrogenous waste as soluble ammonia as their excretory
waste product. For example, the marine organism like Porifera, fish, protozoa. Ureotelic animals are those which
excretes excess nitrogen as urea, which needs less water in comparison to ammonia.

Ureotelic animals — Animals that excrete urea in the form of waste are called ureotelic animals. Urea is less
harmful than ammonia and requires less water for excretion. Examples: Few bony fishes, adult amphibians, fish,
cartilaginous fish, and mammals including humans are ureotelic.

Uricotelic animals — Animals that excrete uric acid in the form of waste are called uricotelic organisms. Uric acid
is the least poisonous and the least soluble in water, relative to ammonia and urea. Examples: Birds, snakes, and
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lizards are uricotelic.
Structure of Nephron:

Nephron, functional unit of the kidney, the structure that actually produces urine in the process of removing
waste and excess substances from the blood. There are about 1,000,000 nephrons in each human kidney ..... The
capsule and glomerulus together constitute the renal corpuscle.
Nephron-Structural anatomy.

e bowman's capsule.

e collecting tubules.
o distal convoluted tubules.
e loop of henle.

By the location of renal corpuscles within the cortex, three types of nephron can be distinguished: superficial, mid
cortical, and juxtamedullary nephrons

Super ficial nephrons:

In general, superficial nephrons have glomeruli located near the surface of the kidney and give rise to short-loop
nephrons.

Mid cortical nephron:Midcortical nephrons have glomeruli located between the superficial and juxtamedullary
glomeruli . These nephrons may be either long-loop or short-loop. In general, the deeper the location of the
glomerulus, the greater the likelihood that its tubule will descend into the inner medulla.

Juxtamedilullary nephron:

Juxtamedullary nephrons have aglomerulus near the junction of the cortex and medulla and they have loops of
Henle that penetrate deep into the medulla.

Formation of urine

The kidneys filter unwanted substances from the blood and produce urine to excrete them. There are three main
steps of urine formation: glomerular filtration, reabsorption, and secretion. These processes ensure that only
waste and excess water are removed from the body.



Urine Formation

KEY:

== Glomerular Filtration:

@  water and solutes smaller
than proteins are forced
through the capillary walls
and pores of the glomerular
capsule into the renal tubule.

=i Tubular Reabsorption:
Water, glucose, amino
acids, and needed ions are
transported out of the filtrate
into the tubule cells and then
enter the capillary blood.

==p Tubular Secretion: H*, K*,

€ creatinine, and drugs are
removed from the peritubular
blood and secreted by the
tubule cells into the filtrate.

Urine
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The functional unit of contraction in a skeletal muscle fibre is the sarcomere, which runs from Z line to Z line. A
sarcomere is broken down into a number of sections:

Z line — where the actin filaments are anchored.

M line — where the myosin filaments are anchored.

I band — contains only actin filaments.

A band —the length of a myosin filament, may contain overlapping actin filaments.
H zone — contains only myosin filaments.

A useful acronym is MHAZI — the M line is inside the H zone which is inside the A band, whilst the Z line is
inside the I band.

H zone
1

Z line M line Z line

Lighter | band Darker A band Lighter | band

Sliding filament theory:
The sliding filament model of muscle contraction, put forward by Hugh Huxley and Jean Hanson in 1954.

NERVOUS SYSTEM:

Nervous system controls everything you do, including breathing, walking, thinking, and feeling. This system
is made up of your brain, spinal cord, and all the nerves of your body. The nerves carry the messages to and from
the body, so the brain can interpret them and take action.

Brain: A brain is an organ that serves as the centre of the nervous system in all most invertebrate animals. It
is located in the head.There are 3 layers of tissue called meninges that help protect the brain. The outer covering of
tissue (called the dura mater), closely lines the inside of the skull. The second layer is the arachnoid mater, and

the third layer, the pia mater, hugs the surface of the brain.
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TYPES OF NERVOUS SYSTEM:

central nervous system : is made up of the brain and spinal cord.

peripheral nervous system: is made up of nerves that branch off from the spinal cord and extend to all parts of
the body.

Nervous System (NS)
l
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The Cranial Nerves

Nerve Number Composition Some Functions
and Name
I Olfactory Sensory only Olfaction (smell)
Il Optic Sensory only Vision
Il Oculomotor Motor and Serves muscles of the
sensory eye
IV  Trochlear Motor and Serves the superior
sensory oblique eye muscle
V  Trigeminal Motor and Sensory from face and
sensory mouth; motor to muscles
of mastication (chewing)
VI Abducens Motor and Serves the lateral rectus
sensory eye muscle
VIl Facial Motor and Serves the muscles of
sensory facial expression, lacrimal
glands,andsalivaryglands
VilI Vestibulocochlear Sensory only Equilibrium and hearing
IX Glossopharyngeal Motor and Serves the pharynx
sensory (throat) for swallowing,
posterior third of tongue,
parotid salivary gland
X Vagus Motor and Sensations from visceral
sensory (internal) organs, and
parasympathetic motor
regulation of visceral
organs
Xl Accessory Motor and Serves muscles that move
sensory head, neck, and shoulders
Xl Hypoglossal Motor and Serves muscles of the
sensory tongue

The longest cranial nerve is vagus nerve. The largest cranial nerve is trigeminal nerve. The smallest cranial nerve
is abducens nerve. The thinnest cranial nerve is trochlear nerve.



ENOCRINAL GLANDS
Endocrine glands are ductless glands of the endocrine system that secrete their products, hormones, directly into
the blood. The major glands of the endocrine system include the pineal gland, pituitary gland, pancreas,
ovaries, testes, thyroid gland, parathyroid gland, hypothalamus and adrenal glands.
Thyroid gland is the largest endocrine gland
Smallest endocrine gland is Pineal gland.

Stimulates and controls the release of

ypothslamus hormones from the pituitary gland.
Anterior - Stimulates the adrenal cortex and the
adrenocortical trophic | release of cortisol during the stress
Pituitary hormone (ACTH) response.
Gland (Master
Gland) Responsible for uterus contractions during

Posterior —ouytocd | Cnidbirth.

Responsible for important biological

Pinesl Glend "» e rhythms, including the sleep-wake cycle.

y Gland | Thyroxine Responsible for regulating metabolism.
Adrenal medulla - '
adrenaline & ::: k:svehormones in the fight or flight
noradrenaline ponse.

Adrenal Gland

Stimulates the release of glucose to
provide the body with energy, while
suppressing the immune system.

Adrenal cortex -
cortisol

Controls the regulation of the female
Oestrogen reproductive system, including the
menstrual cycle and pregnancy

Ovaries
(female)

Responsible for the development of male
Testes (male) | Testosterone sex characteristics during puberty, while
also promoting muscle growth.




PLASMA MEMBRANE

The outermost, extremely delicate, elastic and membranous covering of the cell that separates its contents from the
external environment is called plasma .Plasma membrane is found in all cells and is also known as Cell membrane.
Structure:-

The cell membrane is made up of two layers that are composed of phospholipids . The bilayer is formed by the
arrangement of phospholipids in a manner that their head regions(hydrophilic) face external environment as well
as internal cytosolic environment. The tails(hydrophobic)of these phospholipids face each other.

Following are the various parts of the cell membrane

+ Integral membrane proteins:-structures present on the inside, outside, and also throughout the cell membrane.

« Peripheral membrane proteins:-attached/bound to the surface of the membrane by means of hydrogen bonds and
electrostatic interactions

« Skeleton of Cell membrane:-Surface of the cell membrane on the side of cytoplasm is lined by cytoskeleton.
Cytoskeleton helps 8n anchoring the membrane proteins to the cell membrane.

Functions of Plasma membrane:-

Plasma membrane carries out the following functions:-

« Shape:-It provides a definite shape to the semi fluid contents of the cell

« Mechanical Barrier:-It functions as a mechanical Barrier that protects the internal contents of the cell

» Endocytosis:-The flexibility of the membrane enables the cell to engulf food and other substances from its
external environment by endocytosis.

« Recognition:-It had substances over its surface which function as recognition centres and points of attachment.
They help in tissue formation, distinction of foreign substances and defence against microbes.

« Flow of information:-It provides for flow of information amongst different cells of the same organisms.
 Osmosis:-It occurs due to presence of tiny water channels in the plasma membrane

« Cell continuity:-At places plasma membranes of adjacent cells become continuous to form plasmodesmata and
cell junctions

« Specialization:-Plasma membrane gets modified to perform different functions. Eg:-absorption in microvilli

« Selective Permeability:-The membrane determines what substances are to be allowed into or out of the cell.

Transportation across the membrane:-

» The membrane acts as a physical barrier between the organelles of a cell and the cytoplasm and between the cell
and its environment. The substances are transported across the membrane by two mechanisms i.e.,

« Active Transportation

« Passive Transportation
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Molecules flow across the Molecules are pumped
membrane by diffusion across the membrane

No ATP required ATP required

Active Transport:-Movement of molecules across the membrane from region of lower concentration to higher

concentration against the concentration gradient is known as active Transportation. Active transportation requires
cellular to achieve this movement.

Eg:-Enzyme Secretion by Exocrine glands
Passive Transport:-A movement of biochemical and other atomic or molecular substances across the membrane

that does not require any cellular(chemical)energy for the movement is called passive Transportation.
Eg:-Diffusion of oxygen from alveoli into the blood.



ECOLOGY

Ecology (from Greek: oixoc, "house" and -Loyia, "study of the study of the relationships
between living organisms, including humans, and their physical environment .

Ecology considers organisms at the individual, population, community, ecosystems, and
biosphere level.

Ecology overlaps with the closely related sciences of biogeography, evolutionary biology,
genetics, ethology and natural history.

Ecology is a branch of biology, and it is not synonymous with environmentalism.

Key Points

e In ecology, ecosystems are composed of organisms, the communities they
comprise, and the non-living aspects of their environment.

e The four main levels of study in ecology are the organism, population, community, and
ecosystem.

e Ecosystem processes are those that sustain and regulate the environment.

e Ecological areas of study include topics ranging from the interactions and adaptations of
organisms within an ecosystem to the abiotic processes that drive the development of
those ecosystems.

Key Terms

e Ecology: the branch of biology dealing with the relationships of organisms with their
environment and with each other

e Ecosystem: a system formed by an ecological community and its environment that
functions as a unit

e Ecophysiology: the study of the relationships between, and adaptation of, the physiology
of an organism and its environment

An Introduction to Ecology

e Ecology is the study of the interactions of living organisms with their environment.

e Within the discipline of ecology, researchers work at four specific levels, sometimes
discretely and sometimes with overlap.

e These levels are organism, population, community, and ecosystem.

¢ Inecology, ecosystems are composed of dynamically-interacting parts, which include
organisms, the communities they comprise, and the non-living (abiotic) components of
their environment.

e Ecosystem processes, such as primary production, pedogenesis (the formation of soil),



nutrient cycling, and various niche construction activities, regulate the flux of energy and
matter through an environment. These processes are sustained by organisms with specific
life-history traits.

The variety of organisms, called biodiversity, which refer to the differing species, genes,
and ecosystems, enhances certain ecosystem services.

Among other things, ecology is the study of:

Life processes, interactions, and adaptations
The movement of materials and energy through living communities
The successional development of ecosystems
Cooperation, competition and predation within and between species.
The abundance, biomass, and distribution of organisms in the context of the environment.
Patterns of biodiversity and its effect on ecosystem processes

contains a wide array of interacting levels of organization spanning
micro-level (e.g., cells) to a planetary scale (e.g., biosphere) phenomena.

of ecology, population (or community) ecology and ecosystem

ecology, exhibit a difference not only of scale but also of two contrasting paradigms in the
field.

The former focuses on organisms' distribution and abundance, while the latter focuses on
materials and energy fluxes.

Hierarchy

To structure the study of ecology into a conceptually manageable framework, the biological
world is organized into a nested hierarchy, ranging in scale from genes, to cells, to tissues, to
organs, to organisms, to species, to populations, to communities, to ecosystems, to biomes, and
up to the level of the biosphere. This framework forms a panarchy and exhibits non-linear
behaviors; this means that “effect and cause are disproportionate, so that small changes to
critical variables, such as the number of nitrogen fixers, can lead to disproportionate, perhaps
irreversible, changes in the system properties.”

Biodiversity

Biodiversity includes species diversity, ecosystem diversity, and genetic diversity and
scientists are interested in the way that this diversity affects the complex ecological
processes operating at and among these respective levels

Biodiversity plays an important role in ecosystem services which by definition maintain
and improve human quality of life.

Habitat

The habitat of a species describes the environment over which a species is known to occur
and the type of community that is formed as a result.2! More specifically, "habitats can be
defined as regions in environmental space that are composed of multiple dimensions, each
representing a biotic or abiotic environmental variable; that is, any component or characteristic
of the environment related directly (e.g. forage biomass and quality) or indirectly (e.g.
elevation) to the use of a location by the animal
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Niche

"the set of biotic and abiotic conditions in which a species is able to persist and maintain
stable population sizes”

Biome

Biomes are larger units of organization that categorize regions of the Earth's ecosystems,
mainly according to the structure and composition of vegetation.

Biosphere

The largest scale of ecological organization is the biosphere: the total sum of ecosystems on
the planet.

Population ecology

Population ecology studies the dynamics of species populations and how these populations
interact with the wider environment. A population consists of individuals of the same species
that live, interact, and migrate through the same niche and habitat.

Food Chains and Food Webs

e A food web is the archetypal ecological network. Plants capture solar energy and use it to
synthesize simple sugars during photosynthesis.

e As plants grow, they accumulate nutrients and are eaten by grazing herbivores, and the
energy is transferred through a chain of organisms by consumption.

e The simplified linear feeding pathways that move from a basal trophic species to a top
consumer is called the food chain.

e The larger interlocking pattern of food chains in an ecological community creates a
complex food web.

e Food webs are a type of concept map or a heuristic device that is used to illustrate and
study pathways of energy and material flows.

Trophic levels

A trophic level (from Greek troph, tpoen, troph&, meaning "food" or "“feeding™) is "a group of
organisms acquiring a considerable majority of its energy from the lower adjacent level
(according to ecological pyramids) nearer the abiotic source.

Types of Ecology

Microbial Ecology. Microbial ecology looks at the smallest fundamental levels of life, that is, the
cellular level. ...

e Organism/Behavioural Ecology. ...
e Population Ecology. ...

e Community Ecology. ...

e Ecosystem Ecology. ...



e Global Ecology (Biosphere)
Animal associations
These are mainly of five types:

1. Parasitism 2. Commensalism 3. Phoresis 4. Mutualism 5. Symbiosis.

S.No |Type of | SpeciesA | SpeciesB | Effect of relationship
Relationship
1. Neutralism 0 0 Neither species affects the other.
|2 Mutualism + i+ Favourable to both.
! 3. Commensalism |+ 0 Favourable to A. the commensal. but

notto B, the host.

4. Exploitation or |+ - Favourable to A. the parasite but
Parasitism harmful to B, the host.
5. Predation + - Beneficial to A, the predator but

harmful to B, the prey

| 6. Competition - - Harmful to one species or the other.
. ‘+' - denotes the fact that both members of the partnership are benefited
. ' refers to the harmful nature of the association
. ‘0’ denotes the fact that there is no significant effect as a result of partnership on the partners

Meaning of Zoogeographical Realms:

On the basis of presence and absence of several organisms, the earth can be divided into some
regions. These regions are called realms. Several scientists proposed several scheme of realms. P.

L. Sclater (1857) divided the geographical areas of the Earth into six parts, on the basis of the
distribution of birds.

Types of Zoogeographical Realms:
a. Palaearctic Realm.
b. Nearctic Realm.
c. Neo-tropical Realm.
d. Ethiopian Realm.
e. Oriental Realm.

f. Australian Realm.



TYPES OF ANIMAL BEHAVIOUR

1.Innate or inherent behavior (Natural behavior)

2.Acquired behavior (Adapted behavior by training)

3. Instinctive behavior (In born pattern of behavior of a species and is often response to stimuli)
4.Motivated behavior ( Forces acting either on or with in a person to initiate behavior)

TYPES OF LEARNING

1.Habituation 2. Associative learning 3. Latent learning 4. Insight learning 5. Imprinting.

Ecology also consists Social behaviour, Communication and pheromones.

Assesment Developemt on Ecology:
1. Who Coined The Term Ecosystem ?
A. Odum
B. Haeckel
C. Tansley
D. Reiter
2. Select In Correct Pair
A) Diurnal Animals - Reptiles
B) Nocturnal Animals - Earth Worms
C) Circadian Rhythms - One Year
D) Photoperiodism - The Response Of Organsim To Light Period
3. The organisms which used as food material but they are not killed by other organisms
in a natuare called.
a) Decomposers
b) Primary consumers
c) Carnivores

d) Top consumers



key:

4. Photo chemical Smog is related to the pollution of

a) Soil b)

Water c)

Air d)

Sound

5.Expand

BOD is

The most common

a) Biotic oxygen Demand b) Biologically Oxygen Degradation

¢) Biochemical Oxygen Demand d) Biological organisms Degradation
6. which one has the least green house effect

a) Water vapours. b ) Ozone. c) Carbon dioxide. d) Nitrogen gas

7.The various steps in a food chain at which transfer of food (energy) takesplace are
called

a) Standing states b) Niche c) Trophic levels d) Ecotone

8.Read the following pathway related to energy transfer in food chain.
a) Producer ->Carnivores -»Herbivores ->Top consumers

b) Herbivores ->Producers - Carnivores = Tertiary consumers

c) Producers—> Herbivores = Carnivores - Top consumers

d) Producers—> Primary consumers—> Primary carnivores—>Herbivores
9. Nitrifying bacteria are

a) Photo heterotrophs b) Chemo autotrophs c) Chemo heterotrophs d)
Photo autotrophs10.The Nuclear energy produced by

a) Fission of heavy atoms b) Fusion of smaller nuclei c) Fission of heavy metals d) a&b

2.C 3.A 4.C 5.C 6.D 7.C 8.C 9.B 10.D

MOLECULAR BIOLOGY

Introduction



Molecular biology, field of science concerned with study of biology at molecular
level. It is relatively young discipline, originating in the 1930s and becoming
institutionalized in the 1950s. It is focused especially on nucleic acids (e.g., DNA
and RNA) and proteins—macromolecules thatare essential to life processes and how
these molecules interact and behave within cells.

Warren Weaver, introduced the term “molecular biology” in 1938 and then by
William Astbury in1945.

Friedrich Miescher isolated DNA for the first time and named it as “nuclein”. Later
in 1869, the term nuclein has been replaced with “nucleic acids” by Altman. The
nuclein discovered by Miescher was later particularly identified as DNA. In 1950s
Watson and Crick collaborated to build a model of the double helical structure of
DNA, with its two helical strands held together byhydrogen-bonded base pairs.

With the structure of DNA in hand, molecular biology shifted its focus to how the
double helical structure aided elucidation of the mechanisms of replication, the keys

to understanding the role of

genes in heredity. This subsequent research was guided by the notion that the

gene was an informational molecule.

In 1958, Francis Crick used and characterized the concept of information in the
context of statingthe “central dogma” of molecular biology. Crick characterized the
central dogma as the transfer of information from nucleic acid to nucleic acid, or

from nucleic acid to protein.



Nucleic acids: There are two types of nucleic acids ,namely Deoxyribo nucleic acid(DNA)
and Ribonucleic acid(RNA). Primalrily, nucleic acids serve as repositories and transmitters of
genetic information.

Kinds of nucleic acids:

DNA: Found only inside the nucleus of the cell. Contains the organism’s genetic
information including instructions for how to make proteins.

RNA: Found both inside and outside of the nucleus. Directs the building of proteins.
Primarily concerned with the synthesis of proteins.

Polypeptides : Polypeptides are the building blocks of nucleic acids.
Functions of nucleic acids:

° DNA is the chemical basis of heredity and may be regarded as the reserve bank of
genetic information.

e DNA is exclusively responsible for maintaining the identity of different species of
organisms over millions of years.
Further, every aspect of cellular function is under the control of DNA.
The DNA is organized into genes, the fundamental units of genetic information.
The genes control the protein synthesis through the mediation of RNA,as shown
below
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e The interrelationship of these three classes of biomolecules ( DNA, RNA and
Proteins ) constitutes the central dogma of molecular biology or more commonly the
“Central dogma of life”.

Composition of Nucliec acids:
Nucliec acids are the polymers of nucleotides (polynucleotides) held by 3’ and 5’

phosphate bridges. In other words, nucliec acids are built up by the monomeric units -
Nucleotides ( It may be recalled that protein is polymer of amino acids).

Composition of nucleic acids

Nucleic acids
Polymer of
'
Nucisotides
Nucleosides Phosphate
Bases Sogar
Purines Ribeso
Pyrimidines deoxynbose

Nucleotides :

Nucleotides are composed of a nitrogenous base, a pentose sugar and a phosphate.
Nucleotides perform a wide variety of functions in the living cells, besides being the building
blocks are monomeric units in the nucleic acid ( DNA and RNA) structure.

Structure of nucleotides :
These are two types: Purines and Pyramidines.
The nitrogenous bases found in nucleotides are aromatic heterocyclic compounds.
The bases are of two types : Purines and Pyramidines.

Purines are numbered in the anti-clockwise direction, while pyramidines are
numbered in the clock wise direction.



The Purines
Adenine Guanine
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The Pyrimidines

Cytosine Thymine Uracil
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DNA STRUCTURE :

In 1953, Watson and Crick postulated a three dimensional model of DNA structure that
accounted for both the X_ray data and the characteristic base pairing in DNA

It consists of two polynucleotide chains.
Two polynucleotide chains coil around the same axis to form a right handed double
helix.
e In the helix, the two chains or strands are antiparallel( Sugars 5’ to 3’ and 3’ to 5’).
l.e., have an opposite polarity.
The purine and pyrimidine bases of each strand face inward towards each other.
Held together by pairing between bases (H-bonds), stacking interactions.
The bases are stacked perpendicular to the long axis of the double helix.
The base pair are 0.34nm apart in DNA helix. A complete turn of helix takes 3.4nm,
therefore in each helical turn, 10 bases are present. The external diameter of helix is
2nm.

_Bozhrone




DNA Replication:

DNA replication is the process by which DNA makes copy of itself during cell
division ..... The separation of the two single strands of DNA creates a 'Y' shape
called a replication fork'. The two separated strands will act as templates for making
the new strands of DNA.

There are three main steps to DNA replication: initiation, elongation, and
termination. .

The three models for DNA replication

e Conservative. Replication produces one helix made entirely of old DNA and
one helix made entirely of new DNA.

e Semi-conservative. Replication produces two helices that contain one old and
one new DNA strand.

e Dispersive. Original DNA chain breaks and recombines in a random fashion
before the double helix structure unwinds and separates to act as a template

for mRNA synthesis.
TR el £ Canmmvatms sundel T

= N =

S S S
S e S 5.8 8 IS
=S 5SS SS SIS S8 SeEN
o (o7 o (o (o o (o s (o (o o (7 “wpuon 4 (o
SIS TR S ESERNEN ISR TSN =S

Types of DNA:
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Functions of DNA:

1. Genetic information: DNA is the genetic material which carries all the
hereditary information. The genetic information is coded in the sequential
arrangement of it’s nitrogen bases.

2. Replication: DNA has unique property of replication or production of carbon
copies of itself. This is essential for transfer of genetic information from one
cell to its daughters and from one generation to the next.

3. Transcription: DNA gives rise to mRNAs through the process of
transcription, which carries information for protein synthesis. A major role for
many sequences of DNA is to encode the sequences of proteins.

4. Recombinations: During meiosis, crossing over occurs between
homologous chromosomes giving rise to new combinations of genes called
recombinations. Genetic recombination and natural selection are the driving
forces behind evolution.

5. Mutations: Changes in sequence of nitrogen bases due to addition, deletion
or wrong replication give rise to mutations. Mutations are the fountainhead of
all variations and evolution.

6. Development: DNA controls development of an organism through working
ofo an internal genetic clock with or without the help of extrinsic information.

7. Differentiation: Due to differential functioning of some specific regions of
DNA or genes, different parts of the organisms get differentiated in shape,
size and functions.

8. Recombinant DNA technology: rDNA technology, joining together DNA
molecules from two different species that are inserted into a host organism to
produce new genetic combinations that are of value to science, medicine ,
agriculture , and industry.

9. DNA Fingerprinting: Hypervariable microsatellite DNA sequences of each
individual are distinct. They are used in identification of individuals and
deciphering their relationships.



10.Gene Therapy: Defective genes can be rectified by incorporating correct
genes in their place.

RNA Structure and Types:

RNA ( Ribonucleic acid) is a polynucleotide that consists of a long chain of
nucleotide units. Each nucleotide consists of a nitrogenous base, a ribose sugar,
and a phosphate.The difference between deoxyribonucleotides and ribonucleotides
contain ribose sugar instead of deoxyribose and among pyrimidines uracil instead of
thymine.

E WA

® Vi
Juupiill &5
RNA DNA
RNA Is siegle simindod exoept i some viruses | DNA is double stranded cacepl s few viesses
RNA have ribose sagar DNA have decxyribose sugar .
Bases poesers are adening, granine, cytosise | Bases precent are adenine, guasine, cysoeise
wnd wrasil, aod thywine.
. Adeairo pairs with voscl Adeaine paars wath thymine
Puring is pat eqaal w pyrimidine Purine is oqual v pyrimidion (Chargas nde)

Regices having compleratatary macieotides, | Complementary sucleotiles ue.m
pairs. and form bair pin boop Fke stracoure | theoughont the Jeagth of Se DNA.
RNA is genetic material io seme viruses, DNA it the gesetic material is gl livag

Qtfaaisns,
Leaggh of RNA ia shoet ccasistag of only frw | Leegih of DNA s geite large coasisting of

thousands neclootides. millicas of nuclectides,

Thiee types of RNA are presznt in o DNA oocers oely o cos form in an ongrein,

ceparinin: mANA, RNA, BRNA

MANA occurs in nacloslus, fRNA asd RNA | DNA ccours in sucheus, macieolus, aed

occur in cytoplesm eatracheomosomal DNA i mitochondria snd
I -

Types of RNAs:

There are three types of RNA: mRNA, tRNA, and rRNA. mRNA is the
intermediary between the nucleus, where the DNA lives, and the cytoplasm, where
proteins are made. rRNA and tRNA are involved in protein synthesis. Additional
RNAs are involved in gene regulation and mRNA degradation.
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Protein Synthesis:

Protein synthesis is the process of creating protein molecules. In biological
systems, it involves amino acid synthesis, transcription, translation, and post-
translational events.

Transcription and Transiation

—— - | —
— [V ~ ' .
" T T <
s —
—,
L — - C—
- 5\ PO TEIW
> - 3
— .

WA oA

TRANSCRIPTION:

e The first step in using the information stored in DNA to produce proteins is
transcription - using DNA as a template to make RNA..

Transcription involves 4 steps

Initiation

Elongation

Termination

Processing



TRANSLATION:

The synthesis of proteins occur at ribosomes.

The mRNA connects with the ribosome and the amino acids attached to tRNA
are delivered one by one.

Protein synthesis or translation takes place in 3 steps.

Initiation - A ribosome, mMRNA and tRNA come together to form a complex
Elongation - Amino acids are joined to the growing polypeptide chain.
Termination - The protein has been synthesised and the ribosome, mRNA,
tRNA complex disassociates.

GENETIC CODE:

The ribonuceotide sequence in @ mRNA chain is like a coded sentence that,
specifies the order in which amino acid residues should be joined to form a
protein.

Each word or codon in the mRNA sentence is a series of 3 ribonucleotides,
that code for specific amino acid.

For example; The series Uracil- Uracil-Guanine (UUG) on an mRNA chain is a
codon directing incorporation of the amino acid - Leucine into a growing
protein chain.

REVIEW QUESTIONS

1. Which of the following nitrogenous base is not present in DNA

a. Thymine b. Uracil c. Cytosine d. Guanine

2. What should be the complementary strand of 3°..... ATGGCTTGA.....5’?[ ]

a. 3’... TACCGAACT...5’
b. 5°...TACCGAACT....3’
c. 3°...TAGGCAAGT...5’
d. 5°...TAGGCAAGT...3’

3. The components of DNA nucleotidesare [ ]

a. Phosphate, deoxyribose and nucleotide  b. Phosphate, ribose, pyrimidines,



purine

c. Phosphate, deoxyribose, pyrimidines, purines  d. Phosphate, ribulose &
nucleotides

Which of the following RNAs are the most abundant in an animal cell?

a. mMRNA b.tRNA c. rRNA d. miRNA

Major replication enzyme is

Helicase b. Gyrase c. RNA polymerase d. DNA polymerase

. Termination of replication is triggered by

b. DNApolymerase Db. Helicase c¢.SSB  d.Tus protein

DNA replication always occurs in which direction

a. 5-3° b.3’-5> c¢.5-2> d.anyrandom direction

rRNA molecules are synthesised in

a. Cytoplasm
b. Ribosomes
c. Nucleolus
d. Nucleus
9. Unusual bases are common in
a. MRNA
b. tRNA
c. rRNA
d. DNA
10. Enzymes important for transcription are ?
a.RNA pol
b. DNA pol

c. Topoisomerases

d.Ligases
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TOPIC-BASIC ORGANIZATION OF LIFE

e ZOOLOGY: 230¢56%H2:) =08
The study of all about animals
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e Cell: $sa00
Basic unit of all living things
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e Organ: @300

A structure made of two or more tissues working together to perform a
specific function
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e Tissue: §€923°®0
a group of similar cells that perform the same function
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e Organ system: @305 30 o) ¢

a group of organs working together to perform a particular function
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e Prokaryotes: 000788 Y8 237 o)Gen

Typically, unicellular micro-organisms that lack a distinct nucleus and
membrane bound organelles
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e Eukaryotes: Q23 000 8% 22')Gen
Organisms having cells each with a distinct nucleus with in which genetic
material is contained.
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e Membrane: €835 ©9e30

A thin sheet of tissue or layer of cells acting as a boundary, lining or partition
in an organism.
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e Unicellular organisms: J&&ea 28s3)exn
consisting of single cell.

Example: protozoa
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230Eed 28aden Seoen
organisms consisting of more than one cell

Examples: Annelids, Arthropods, Molluscans, Chordates
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e Ecosystem: 23°°69)2o38€9 50D o))

a biological community of interacting organisms and their physical
environment.
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e Biosphere: 22> 500
part of the earth where crust, atmosphere, water can be found.

Q& °5025¢5€9533) S0 ) DA 230° 500002 0" €9503503™

€0
AV
B0 00" B FF0 @0erdy
o Atom: DBre)
smallest part of the element.
d0'%0'w0" Qo SOOD WO A0 W 0" TIO'A0’

BRSSP0y @000
e Cell organelles: §g90me®

specialized structures within a cell that performs specific function.
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e Cell-biology: %% 08

study of cells.
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e Cytoplasm: 285 HE80
Cytoplasm is a thick solution that fills each cell and is enclosed by the cell
membrane. It is mainly composed of water, salts, and proteins. In eukaryotic



cells, the cytoplasm includes all of the material inside the cell and outside of

the nucleus.
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e Nucleic acid: %00 82D 5300
Nucleic acids are naturally occurring chemical compounds that serve as the
primary information-carrying molecules in cells. They play an especially
important role in directing protein synthesis. The two main classes of nucleic
acids are deoxyribonucleic acid (DNA) and ribonucleic acid (RNA).
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e Nucleus: 50080

A nucleus is a membrane-bound organelle that contains the cell's

chromosomes.
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e Homogenous tissue: ©3"27e30%H E€923°©>0

tissue made up of same cells.

2,8 BEDR B2 SB0EOS IF B30 00D 23S
FEB3e 35053050723 AD E6923°e>0e00E* D

e Heterogenous tissue: Dar30H ¥e92@0

tissue made up of different types of cells
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e Locomotion: Y3330



movement of organism from one place to another place.
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e Epithelial tissue: csD¥w ¥e2r®0
A sheet of cells usually covering external or internal surfaces of the body.
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e Nervous tissue: o°& ¥e923°0

a tissue made of nerve cells.
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e Peristaltic movements: %) %> T00? ©03§ geiey

Peristalsis is involuntary contraction and relaxation of the muscles of the
alimentary canal which contract rhythmically in order to push the food forward.
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e Acoelomate: ¥88 S05°883¢50

organism without coelom.
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e Asexual: @©0fA%5»

not involving the fusion of male and female gametes
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e Cellular grade: ¥ o»
pertaining to or consisting of cells

Example-Porifera
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e Ontogeny: 2,0¢5°8 232 DBD
apNe::Jole]
development of the individual
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o Matrix: 33°&-0'¥
non-living material secreted by cells
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e Organic molecules: £505080™ 50 0% @eNH)GEN

An organic molecule is a complex molecule that is primarily made of
carbon atoms bonded with other elements and/or other carbon atoms
B2 S BBITEWNHO & DBED  00° @ENS03OD  HOOJAH
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e Inorganic molecules: &:3:0¢%7"2)'0% @ HGeN

"Inorganic” is defined as not containing any carbon molecules.
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e Metabolism: 2853&:9'0%

The sum of all chemical reactions by which living organisms sustain their life.
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o Taxonomy: S8 E8e0 HWN >0



study of classification and nomenclature.
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e Phylogeny: 3)@5523
evolutionary history of an organism.
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e Biotic factors: 2855 s°¥s°eN

all living things (ex: plants &animals)
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e Abiotic factors: 85 se8sPexn

All nonliving things (Example: pH ,soil,temperature,water etc.)
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e Biome: 22337

a specific environment that home to living things suited for that place and
climate.
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e Cell theory: €9 DT 0:0e00

a theory states that living things are composed of one or more cell
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o Adipose tissue: DS §ed)dEea23er00



body tissue used for the storage of fat.
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e Macromolecules: ©3) © €€
big and complex molecules that form living matter.

(Example -proteins, carbohydrates, lipids)
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e Enucleated cells: $00¢%°88 §50'¢d¥eaen
cells without nucleus.
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Basic organization of life

Topic: Proteins

o Physiology: $8>'8¢8 %20 8w

The study of the functions of the organs and the organ systems of the living
organisms
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e BMR (Basal Metabolic Rate): 83°8 28558 9'0% Beéx

The energy output of the body under basal conditions (standard conditions) is called
basal metabolic rate
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e Proteins: o322::3::0::0° % é)GCSQ).)

A compound of Carbon, Hydrogen, Oxygen and nitrogen (some proteins contain
Sulphur and Phosphorus) built of units called amino acids
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e Amino acids: @:50°S®
€337 e

These are the derivatives of the organic acids containing at least one carboxy!
(COOH)group and one or more amino group (NH)groups
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e Anabolism: €9c322202©¢>22°0

It is a building up process of metabolism by which protoplasm is produced from the
simple food molecules
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o Antibody: ¢33 ¢5 oPe3%
A substance produced in the blood to combat bacteria and virus
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e Biuret test: ZOSNGE'E H&E



It is a test for native proteins and peptones
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e Casein: D&
It is @ milk protein
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e Conjugated proteins: ©3"0300050GH "D & oaeeen

These are formed when simple proteins combine with some non-protein component.

Example-Nucleoproteins
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e COOH group (carboxylic acid group): $52&0)? ©3'~d" B0

carboxylic acid is an organic acid that contains a carboxyl group attached to an R-
group.
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e Deamination: & O JAS

The removal of amino group from the amino acid
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e Decarboxylation: 3%02¢%0)? 03’00 e A&

The removal of carboxyl group from the amino acid
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e Derived proteins: €553 565 S o0?¢dsocen

These are derived by the hydrolysis of proteins by enzymes or by the action of some
other agents on proteins

Example-Peptones and proteoses
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e Essential amino acids-833¥0% & €95500°eS% essd5re> ex

The amino acids which cannot be synthesized by our body. Hence, they must be
obtained through our diet
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e Non -essential amino acids: @c326550% & €550°S® e3> en
The amino acids which can be synthesized by our body
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e End products: @0¢50% Gd ddsten

The final product formed as a result of enzyme activity
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e Fibrin: D&Y'R

It is an insoluble protein which is formed from fibrinogen while the blood is
coagulated

38 120§ 08500388 SCHD B I252

e Fibrinogen: &Y' S*B&
It is a plasma protein which takes part in the coagulation of blood, forming fibrin
3% 002008 088003388 SEHD T HIO TFO'Q 025330 DO 570'
e Hydrolysis: 23© &' ed

A chemical reaction in which water is used to break down a compound.

e Hydrophilic:(water-loving) 2 ¥3 &b



having an affinity for water; capable of interacting with water through hydrogen
bonding.
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e Hydrophobic: (water fearing) 22® 3)8665
Hydrophobic compounds do not dissolve easily in water and are usually non-polar.
BISO'BE 50" 2502850738 0" DB &000

e Kwashiorkor: 5°3% D058 & 5°0H O
It is a clinical syndrome produced by protein-calorie malnutrition
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o Keratin: 362 &80

It is a scleroprotein neither soluble or digestible (important component of hair,
feather, nail etc.)
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e Mucin: 9500 DS
A glycoprotein of saliva
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e Myosin: 9% DR
A muscle protein helping in muscle contraction §00¢$8®
S® e D0 FO'S
e Malnutrition: €538 505 0D deb

A pathological condition resulting from a relative or absolute deficiency or excess of
one or more essential nutrients
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e NH: group (amino group) €9a500°eS° 853500

An amino acid is an organic molecule that is made up of a basic amino group (-NH>)
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e Peptide bonds: 20°

23
In proteins amino acids attached together by peptide bonds
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e Poly peptides: DD Deé &

Multiple amino acids joined by peptide bonds are called polypeptides
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e Proteolytic enzymes: ¢30"057¢333°©>¢3§ 2023750 &0
Proteolytic enzymes (proteases) are enzymes that break down protein
Example-Papain,Pepsin,Trypsin etc
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e Transamination: ¢ €9030° D A

The transfer of an amino group from one amino acid to a keto group
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e Primary proteins: ¢ 5)?$N0E A2 H €9 & 00*¢dGeD
Protein structure is a sequence of amino acids in a chain.

8 €900 S’ 350000 d¥ ©035) SB0° S EHGBEI00 O D0
8 52530 €90 HO'NO 570" V0300% DBD  HETToN

e Secondary proteins: &35 0% Q82 & £ oSG
Protein structure is formed by folding and twisting of the amino acid chain.
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e Tertiary proteins: ¢ ¢5'0% A2 & €9 0?36

Protein structure is formed when the twists and folds of the secondary structure fold



again to form a larger three-dimensional structure.



HON0 & 50" 0300 eN &S0 $0° 8 oho'S
FOSS DO BESHO’ R -
Q)
20:0'&
507D03TFON02O ) B0 380250’ S’ DA
&00E02AN0".9:00" Se3eD02 0D
2073 A3C23 DA 2200 @ DBD hE>od
e Quaternary proteins: t5eGS'S AR € D 0a*¢dGen

Protein structure is a protein consisting of more than one folded amino acid chain.
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e Zwitterions: 28 &5
¢35 eoHRGe

A zwitterion is an ion that contains two functional groups. In simple terms, it is as ion
possessing both positive and negative electrical charges.
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Topic - INVERTEBRATES- @¥35)G&v2en

(NON-CHORDATA)- %S &5 S50 BEo0cs 535 28odyen

> lacking spinal column/ non-chordates are animals without a notochord.

1.Protozoa ---- D¥Ee9 ©0eEsd 23 s)Gen

Single celled organisms have only a single cell.

In unicellular organisms, all functions like-

Digestion-- 22> 8¢ ©0'0%, respiration-- H25 <3"¢3"9'0%, Reproduction --¢3 GO
A )

are performed by a single cell.
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< Cellular level-- $29 oy % &
3
J

The cellular level is the core of body's health, which makes up entire
body, and allows body to function.



2.Phylum-porifera” €Hycesd Een

pore bearers, organisms that having numerous pores on the body and
the distinctive canal system
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Example
Sycon —

V5
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Euspongia—O S5 002308

. £
% Tissue level-- §€923°2@ '§) 0D
> Tissue is a cellular organizational level between cells and a complete
organ.

3.Phylum cnidaria—Q T8 oS

"Cnidos," meaning "stinging needle."
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Example

Aurelia-2O02 Dol
pennatula -:0 "0 (B D
&300

4.Phylum-Platyhelminthes-- 2°@> €3'€X"®63 500500 /
2005865 DS

> usually flattened body, comprising the flatworms.
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Examples



Fasciola, -- ©0'000" «RG =0°



taenia solium—a8% HKH

5.Phylum-Nematoda-- $)07¢02¢ = /e & HOGHGE
> "Nemos,” which means “thread” and includes roundworm/

elongated cylindrical worms parasitic
> 00908 380'85088) K0 HO3KNI03eN

Example
Dracunculus-- &°8 &0

Ascaris-- &3 § 3¢

6.Phylum-Annelida--e2%$ epzs®

> a large phylum of animals comprising the segmented worms

> 368 POGEe EOAYOEL) &5 28Y© (BT
eBed0Example

Aphrodite--
20"V BDa) D08
Hirudinaria-- 23>0

7. Phylum -Arthropoda &8

» Animals that have a segmented body and jointed appendages

> 230065 530 00 &S° §900° & BORBS &BOHNO M0
DR IO RV ONCIOUIIIN RPN 's: ) 80’503
39
Example
Cancer—aé&
Palaemon-- &%

8. Phylum-Mollusca—a30&x%>

> with a soft unsegmented body usually enclosed in a calcareous
shell.
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Example -Pila globosa-- e30®

SBS0? chiton—DO” EFQ

9. Phylum-Echinodermata-- QP D’ oS°C6 B <§

» Echinodermata --spiny skin (from the Greek “echinos” meaning
“spiny” and “dermo’s” meaning “skin”).

> QOR 207N §orCE3N BN Sy S EofA
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Cucumaria-- 8§ 88 O3 DB
Ophiothrix—a%¢$ JE



GLOSSARY= [[]l] | []

Analogous Characters = [ [ I[]l [l |

They denote similarity in function without necessary anatomical similarity (wings of birds and
butterflies).
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Assortative mating = [l . . [[[[]

It is a selective mating/ non-random mating within their population.
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Anticoagulants = [ [[[[[I]]

These are the substances that prevent the coagulation of blood when blood flows through blood
vessels. Ex: Heparin.
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Articular cartilage = [l JI[]/[].

Itis the cartilage found at the free surface of long bones that forms joints.

011 R A A A A Ao 01 I B i

Amphids = _[[[ |

They are the cuticular depressions present on the lips surrounding the mouth in the nematodes.
They are well developed in free living nematodes and serve as chemoreceptors.
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Autotomy = _[I[ ]Il



Itis the process of voluntary breaking of the injured part of the body (self mutilation or amputation).
It is a device developed to protect the body from the enemies and parasites as seen in the
Echinoders.
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Atrium = [ [/ ]

One of the chambers of the heart/ the tympanic cavity of ear/ the spacious ectoderm-lined cavity
enclosing the pharynx in most tunicates and cephalochordates is Atrium.
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Acrodont = [ LIl

Having teeth attached to the edge of the jawbone without sockets.

Alveolus = Il [}

A small cavity or a pit, such as a microscopic air sac of the lungs, terminal part of an alveolar gland or
bony socket of a tooth in the jaws of mammals and crocodiles
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Amplexus = [LILIL 1017 1L

The capulatory embrace of frogs or toads during which the male and female shed their gametes
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Allantois = _ | ]l

Itis one of the four extra-embryonic membranes of the amniotes. It participates in respiration and
excretion in sauropsids and also in the formation of placenta in most of the therians.
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Amnion = _[|]

Itis the innermost of the extra-embryonic membranes. It is a fluid filled sac enclosing the embryo in
the amniotes. It is protective in function (protection from shock and desiccation).
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Altricial hatchling = _ILI[ Il JIIT

Itis the hatchling of carinate bird which is ‘incapable of moving around on its own soon after
hatching’.
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Abscess = [

A wound consisting of a localized collection of pus surrounded by inflamed tissue.

Abuse = I[[ [/ 11l

Improper or excessive use

CICEL T2

Alkaloid = _ ]l "Il

Natural bases containing nitrogen, found in plants. Ex: Quinine
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Alveoli of lungs = | [ ]Il T 0L

Tiny sacs for holding airin the lungs in which the exchange of gases takes place
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Anabolic steroids = [[I[] [[ll |

Technically known as anabolic-androgen steroids (AAS) or colloquially as ‘steroids’, are the drugs
that mimic the effects of ‘testosterone and Di hydro testosterone in the body’. They increase protein
synthesis within cells, which results in the build up of cellular tissue (anabolism), especially in
muscles.
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Anaemia = [ [[[/]]

Deficiency of red blood cells or haemoglobin

DOCCECEE CrLmote (e Jeneeee.

Appetite = _ |||

A feeling of hunger
L.

Abdomen = _ ][ !

Third or posterior division of an insect

OTOCECIC e raeonn (o).

Antenna = [ [[].]]

A sensitive feeler from the animals head; tactile and olfactory in function
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Appendage = _[II]]

A movable projecting part of the body; modified appendages of mouth parts
COICE I I, T e rrpnewenn eee - Cmet.

Arolium= | [ [l

A soft hairy pad between claws in the leg of cockroach
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Arthropod = _ |||l



A phylum of segmented invertebrates with jointed legs.
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Autecology = _ [l

Ecology of individual species
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Acid rain = _ 11l

Acid rainis arain or any other form of precipitation that is unusually acidic.
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Algal bloom = [[/[ [[J[[I[I

An algal bloom is a rapid increase or accumulation in the population of algae (typically microscopic)
in an aquatic system.
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Adenoids = L []] ]

A mass of lymphoid tissue present in the nasopharynx, also called pharyngeal tonsil.
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Ameloblasts = [ [ [_ [ ]

The epidermal cells that secrete the enamel of teeth

1 R 1

Alveoli = [I[I[ []]

Thin walled, irregular, highly vascularised bag like structures that form the sites of exchange of gases
in the lungs
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Auricular appendix = _[11l_ [ JI[[[]]



A small conical ear-shaped pouch projecting from the upper anterior portion of each atrium of the
heart, increasing slightly the atrial volume
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Atrial natriuretic peptide (ANP) = [I.IL [[[ [ _LUT_ NI

It is the peptide hormone secreted by the wall of the right atrium, when the blood pressure
increases (wall of the right atrium is stretched). It is a vasodilator and thus lowers the blood
pressure. Itis involved in the homeostatic control of fluids in the body countering the effect of
aldosterone.

Acetabulum Cup = _[[[[!

Itis like hollow on each side of pelvic girdle into which head of femur fits
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Acromion process = _ [ [l [[ ]l

Point of attachment of clavical to scapula in the pectoral girdle of mammals
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Amphiartroses = _ [ [|. ]|

Slightly movable joints of vertebrates
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Adrenergic nerve fibres = _ [ [[Il

Nerve fibres that release adrenaline at their terminal ends
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Amygdala = _LlIL 1|

Thisis the part of the telencephalon, located in the temporal lobe. It is involved in memory, emotion
and fear essentially acting as the ‘Brain’s warning centre’. This is a component of the limbic system.
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Acromegaly = _ | . ][]

An abnormal growth, especially of the bones of the face and extremities associated with the over
secretion of the pituitary growth hormone after reaching adulthood. It is also called
disproportionate gigantism. It gives a gorilla like appearance to the affected person.
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Androgens = _ [ [l

Androgens are the generic term for any natural or synthetic compound, usually a steroid hormone
that stimulates or controls the development and maintenance of male characteristics in vertebrates.
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Amenorrhea =[] | [ ]I

Absence of menstrual period/ menstruation in women of reproducible age
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Amniotic sac= . [l[ ]

The amniotic sac is the extra-embryonic sac filled with amniotic fluid (liquor amnii). Amnion
surrounds and protects the embryo from shock/ injury and also provides a watery bag in which free
movements of the foetus during the later stages of pregnancy are facilitated.

B o e T W (A R {0 W AT N B
1 A (A BT AN

Agglutinogens = [ [[ [ L]

An antigen that stimulates the production of a particular agglutinin, such as an antibody
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Aneuploid = Il ][



Having a chromosome number that is not an exact multiple of the haploid number of the species
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Antiserum = _ [ _[[[[!

Antiserum is the blood serum containing antibodies against a specific antigen, used to treat or
provide immunity to a disease. It is extracted from an animal that was artificially made to develop
antibodies and thus a specific immunity to a particular disease.
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Actual remains (unaltered fossils) = [| [l /Il _ Qo oL

Fossils of the actual animal or animal parts trapped in amber, ice, etc., like woolly mammothinice in
the Siberian snow lands, insects in amber (a plant resin) etc.
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Archipelago = _L[/][ [l

A group of many islands in a large body of water
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Adjuvant = [[|_1]]

Animmunologic adjuvant is a substance that acts to accelerate, prolong or enhance antigen specific
immune responses when used in combination with specific vaccine agents.
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Aneurysm = _[[/[[ [l

Balooning of an artery / vein or a part of heart due to weakening of their walls
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Apoptosis = | L[ L1



Aform of cell death in which a programmed sequence of events leads to the elimination of cells
without releasing harmful substances into the surrounding area.
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Assay = || (1))

It means to assess; chemical testing done to determine the composition of a substance or the
concentration of its components.
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Attenuation = _ | |_ [l

The process by which a virus, bacterium, etc., changes under laboratory conditions to become
harmless or less virulent
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Blubber = 1l |.

Itis the thick, fatty layer that lies underneath the skin of whales and other aquatic mammals. It helps
in thermal insulation.
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Bothridia = [I.[ [ [[.]

The leaf like organs present on the scolex of certain cestodes. They act as the organs of attachment
to the body parts of the host.
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Bout =11

Aninstance of something lasting for a short period as in bout of fever
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Biramous = ||| ]I

Possessing two branches Ex:- the expedite and endodite.
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Blastula =

Embryonic stage with blastocoels, which is also called the ‘primary body cavity’
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Basking = [ | [[ |l

Exposing the body to sun light, to gain temperature
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Benthos = /[ Il

It refers to all the attached, creeping or burrowing organisms that inhabit the bottom of rivers, lakes
and sea.
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Biomass = | |[ [l

The total mass of living material within a specified area at a given time
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Brackish water = _[|| [[ [l

An intermediate zone between freshwater and marine water
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Biodegradable = [ (I[1)[. Il

Capable of being broken down especially into harmless products by the action of living things (as
microorganisms)
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Biological Oxygen Demand (BOD) = [ _ [[ Il _I[C[ INILLI

The amount of dissolved oxygen needed by aerobic biological organisms in a body of water to break
down organic material present in a given water sample at certain temperature over a specific time
period
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Bruner’s gland = [ [[l] [I[ L

Intestinal glands of the submucosa of the stomach and promotes the absorption of the vitamin B1zin
the intestine.
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Bohr Effect = [ [ Il |

Effect of CO,and H* on the oxygen affinity of haemoglobin
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Bundle of His =Ll _ll L]l

Itis a collection of heart muscle cells specialized for electrical conduction that transmits the
electrical impulses from the AV node to the walls of the ventricles.
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Brain stem =11 Il ||

The region of the brain that consists of the midbrain, pons and medulla; responsible for the
functions such as breathing, heart beat and blood pressure
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Blind spot= _[[|]]

The place of retina which has no photoreceptors
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Barrier = | /Il



Anything that obstructs free movement
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Bursa of Fabricius = [ [l [l ]|

A lymphoid organin birds that is connected to the cloaca and is the site of B cell maturation
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Blastomere = [I| _[.| [[[[LI

Any of the cells resulting from the cleavage of a fertilized ovum/zygote during the early embryonic
development
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Chordata = [[[[]]

A phylum which includes animals showing notochord at some stage in life cycle
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Ctenophora = _ [[ /|

An invertebrate phylum of animals which are commonly called ‘comb jellies’
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Central axis = [/[|

It isanimaginary straight line joining the midpoint at one end or surface and the midpoint at the
opposite end or surface. It is also called the principal axis.
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Cercaria = [Il[[ _I



Itis a free swimming larva consisting of an ovoid body and a tail. It occurs in the life history of liver
flukes.
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Choanocyte = [/ [[[111

Itis a specialized flagellated cell with a cup shaped collar around the base of the flagellum. It
maintains the current of water through the body.
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Clitellum = [/l

Itis a belt or girdle shaped thickening of the skin, in a specific region of the body (14 to 16 segments
in Pheretima). It secretes the cocoon and albumen (food for the developing young one), during the
breeding season.
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Cocoon =|l_[ |

Itis a bag like structure secreted by the clitellum. Eggs and sperms are deposited intoit. Fertilization
and development occurs within the cocoon.
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Comb plates = [ [ /][] [ [

They are ciliated plates helping in locomotion in the Ctenophores.
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Ctenidia = [[[11] 11]]

They are the respiratory organs of molluscs. Each ctenidium (gill) consists of a central axis and one or
two rows of filaments.
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Creatine phosphate = [ [|[[[ |

A high energy phosphate compound, found in the muscle of vertebrates and some invertebrates,
used to regenerate ATP.

I 1 At e R RN -\ A N AR R R i1
L

Claspers = [L[L ! [] [l

They are formed from the posterior portion of pelvic fins in male cartilaginous fish. They serfe as
intromittent organs used to channel semen into the female’s cloaca during mating.
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Coelacanth = [[ [[/]]

An ancient, extant bony fish of the group Rhipidistia was thought to be extinct until 1938, but was
rediscovered in 1938, off the coast of South Africa. At present, there are two living species of the
genus ‘Latimeria’.
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Ctenoid scale = _ [ ._[l]l . [I.].]

A fish scale having marginal projections that resemble the teeth of a comb, found in many teleost
fishes.

Cycloid scale = [[IIL{[1] L1 1]]

Itis a fish scale which is thin and shows concentric lines of growth, without serrations on the margin,
found in lung fishes and some teleost fishes.
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Chyme =1 [/

It is semi-fluid mass of partly digested food formed in the stomach.
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Columella auris = [ |1 |

Itis a small rod like bone in the middle ear of frogs, reptiles and birds that transmits sound to inner
ear; homologous to the mammalian stapes (modification of the hyomandibula of the fishes).
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Conus arteriosus = [ | [ ]I [ ]

Itis asingle, wide arterial vessel leaving the ventricle and passing ventrally over the right atrium. It is
absent in the amniotes.
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Chorion = [ "Il |
Itis the outermost extra embryonic membrane that surrounds the embryo of amniotes. It
participates in the formation of placenta along with allantois in the placental mammals.
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Carinate birds = [ [[[ |]l!

These are the birds with a ‘keeled sternum’ for the insertion of flight muscles. Ex: Flying birds.
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Cochlea =[] [!

A tubular cavity of the inner ear containing the essential organs of hearing occurs in crocodiles, birds
and mammals. In the eutherians, it is spirally coiled with ‘organ of Corti’ — a specialized region for
sound perception.
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Clinical symptoms = | |/| [ [ ||

Noticeable symptoms of a disease
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Cloaca = [l

The cavity at the end of the digestive tract into which the intestinal, genital and urinary tracts open
in the case of vertebrates (only intestinal and genital ducts open in the case of invertebrates).
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Constipation = [ [ [[[

Irregular and infrequent or difficult egestion
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Coprophagous = [l Il /][l

Feeding on faecal matter

Cosmopolitan = | .[] |

Occurring in many parts of the world

I LL CLOHmE e L.

Cephalic = [l

Relating or to the head
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Cervix =/ [l

Neck

Copulation = [[[[ ]

Sexual process/union for the transfer of sperm from one to another of mating partner
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Cursorial = [[[[ 1l

Swift runner
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Cuticle = _[[ |/l

External skeletal structure of the insect’s body; it has epicuticle, mesocuticle and endocuticle.
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Camouflage = |[I[I[|

Concealing coloration (Ex: Melanism) and morphology (Ex: Stick insects) as defence against
predation
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Chemoautotrophs = [[[. [ . _ILLLIII

These comprise bacteria that obtain energy from the oxidation of simple inorganic compounds and
can use the energy released to assimilate CO, and transfer the energy into organic compounds. Ex:
Thiobacillus species.
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Climate =[[ [l

The climate of an area can be described by its mean values of temperature, rainfall and wind speed.
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Community = L[l .

The total living biotic component of an ecosystem, including plants, animals and microbes
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Competitive exclusion = [I_| [[[[[]L

It is often known as Gause principle.



Cyclomorphosis = [ [I[[ 1 |

Cyclic change in phenotype, such as seasonal changes in morphology, particularly conspicuous
among cladoceran crustacean and rotifers
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Chemical Oxygen Demand (COD) = [[[ [l _[JJ[ITLLLL

A test procedure based on the chemical decomposition of organic and inorganic contaminants
dissolved or suspended in water.
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Chlorofluorocarbons (CFC) = [ L1111 1

Any of various halocarbon compounds consisting of carbon, hydrogen, chlorine and fluorine used
widely as aerosol propellants and refrigerants. Chlorofluorocarbons are believed to cause depletion
of the ozone layer.
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Castle’s intrinsic factor = Il [ (L[] !

It is secreted from the oxyntic cells of the stomach and promotes the absorption of the vitamin B;; in
the intestine.

COECTC Tt o e I e LE s LE 00 o L L LACEL I IL I

Crypts of Lieberkuhn = [ LTI [/ 1] .

They are the tubular invaginations of the intestinal epithelium around the villi/ intestinal glands of
the mucosa of the ileum; secrete intestinal juice.
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Cysticduct =1 [I.



Duct that arises from the gall bladder and joins the hepatic duct to form the common bile duct in
liver

(1 [ i 1 o A e A I R A N R A AN R AN N

Carbonic anhydrase =[] [ [[I[I[]

An enzyme presents in RBC, that catalysis the formation of carbonic acid from CO; and H0 its
dissociation into H* and HCOs".
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Chemo-sensitive area = [[ /[ [[ [ [I[[!

Itis an area situated adjacent to the respiratory rhythm centre; it is highly sensitive to CO, and H*.
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Chloride shift = [ /[ /[ [I[

Itis an exchange of chloride and bicarbonate ions between erythrocytes and plasma. It is also called
Hamburger’s phenomenon.
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Cricoid cartilage = _[[[[[l/ [ [1[[]

Circular cartilage that forms the lower and posterior part of wall of larynx
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Cardiac arrest = [1/[ [[L L[l

It is also known as cardiopulmonary arrest or circulatory arrest. It is the cessation of normal
circulation of the blood due to sudden stoppage of contraction of the heart (sudden cardiac arrest,
which sometimes runs in families).

T o P 1 M o R
CLUC TR (T IOy meeme).

Cascade reaction =L/ [ []



A series of chemical or physiological processes occur in successive stages, each of which is
dependent of the preceding one, to produce a culminating effect. The steps involved in the clotting
of blood occur as a cascade of reactions.
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Colloid osmotic pressure = [[ [I[ T I11_ 11 [[l

Itis also referred to as oncotic pressure and is a measurement of pressure exerted within the blood
vessels by the proteins found in blood plasma. The special nature of these proteins helps ensure
passage of fluids in and out to the capillaries at the proper rate.
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Cellophane = I[[ ][]

Itis a thin, transparent sheet made of cellulose and is used in a dialyser, which removes wastes from
blood in patients suffering from renal failure.
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Counter current exchange = _[I[I.[J| [[[[T]

This is accomplished by the vasa recta which run parallel to the loop of Henle of Juxta meduallary
nephrones. It maintains hypertonicity of the renal medulla by exchanging the ions and collecting
water from the limbs of the loop of Henle.
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Counter current multiplier system = _LI[[[|/ [II1 "I/

It is the system involving the two limbs of the loop of Henle, which play animportant role in
maintaining the concentration gradient in the medulla, which is vital for the formation of
concentrated urine.
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Clavicle =[] |



Membrane bone of the ventral side of the pectoral girdle of many vertebrates; also called collar
bone of man
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Coccyx = | I

It is fused tail vertebrae. In man, it comprises four coccygeal vertebrae.
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Coricycle= [l 'L "Il

The lactic acid produced in a fast working muscle, in low oxygen conditions, to release energy for the
contraction of muscles is mostly converted into glucose in the liver cells (gluconeogenesis) by Cori
cycle.
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Coxal bones = [IIT [ ll[[

Itis each half of the pelvic girdle. It is made of ilium, ischium and pubis.
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Corpus callosum = [[[1/[ 1] [l

It is the large bundle of axons which connects the two cerebral hemispheres. It disseminates the
information from the cerebral cortex on one side of the brain to the same region on the other side;
it is the system that helps communication between the right and left cerebral cortices.
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CAMP (Cyclic Adenosine Mono Phosphate) = [l || _[LLLI LI

It acts as a second messenger (intracellular messenger) in the case of water soluble hormones.
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Catecholamines = [l |1 [ ][]

A common name given to the hormones namely adrenaline, noradrenalin and dopamine
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Cytogenic organ = [ [ [|[ I[{

An organ which produces cells (gametes)
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Colostrum = [ [I/Il|

It is the first milk containing IgA antibodies, produced by mother after child birth.
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Congenital disease = [ [ JL[.| [ ]

A disease or disorder that is inherited genetically (by birth)
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Cytolysis = |. ] I

Destruction of cell
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Coitus = [[[[ I

Sexual union between a male and a female involving insertion of the penis into the vagina
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Coitus interruption = [[ |/ [II11 [LIl[

Deliberate interruption of sexual intercourse by withdrawal of the penis from the vagina prior to
ejaculation of semen (fluid containing sperms and other secretions)
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Contraception = [ [ [[[ 1 []]



Also known as Birth control and fertility control. It refers to methods or devices used to prevent
pregnancy.
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Cast =[]

When empty space of a mould is filled with mud with dissolved minerals and sediment, slowly the
water in the mud evaporates forming a rock-like fossil. It gives the form of the organism that was
fossilized.
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Catastrophe = [ | [

A sudden violent natural calamity like an earthquake, tsunami, volcanic eruption etc.
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Coprolites = [IJI[|. |

Fossilized faecal matter of organisms

Conventional practices = [I[l [[ [[[ll]

Practices which are in accordance with established norms and conventions and requirements
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Diapedesis = 1| |/ /[ [l

The passage of leucocytes of blood into the matrix of connective tissues through the walls of
capillaries by an amoeboid movement
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Dipnoi = I[ ||



They are a group of fish commonly known as ‘lung fishes’, their lungs being modified air bladders. Ex:
Protopterus, Neoceratodus and Lepidosiren.
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Dura mater = [[ |

Itis the outermost, toughest and the most fibrous of the three membranes (meninges) covering the
brain and the spinal cord.
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Diphyodont dentition = [ .[|. [[[ [[[!]l

Itis the type of dentition in which two sets of teeth are formed. They are deciduous and permanent
sets of teeth which are formed successively.
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Dioecious = [ [ [ [l

Species population in which male and female organs occur in separate individuals
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Dioptric region = 1. [IIll [[I[[

The part that focuses light rays on to the inner part of an ommatidium
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Detritus = ||| [l

Non living organic matter usually refers to particulate matter to that of plant rather than animal
origin. Ex: Leaf litter.
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Diapause = /| [[[

Itis a condition of arrested growth or reproductive development common in many organisms,
particularly insects, during unfavourable stratified.



Dimictic Lake = Il /I |

Itis the lake that undergoes two periods of complete vertical mixing, usually in the spring and the
fall. During the summer dimictic lakes are thermally stratified.
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Denitrification = [ [ 1] |

Itis a microbially facilitated process of nitrate reduction that may ultimately produce molecular
nitrogen (N;) through a series of intermediate gaseous nitrogen oxide products.
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Decomposer =| _|_[[I[]]

Decomposers (or saprotrophs) are organisms that break down dead or decaying organisms and in
doing so carry out the natural process of decomposition.
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Deforestation = _ [ [l [

The removal of a forest or stand of trees where the land is thereafter converted to a non-forest use

Deamination = || [ | [

Removal of amino group from amino acids during their metabolism (the amino group is used in the
formation of ammonia) in liver.
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Deciduous / milk teeth = | [1| | [/[1] [[[l

A set of temporary teeth that are formed as the first set, they don’t include premolar and last molars
in man
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Duct of Bellini= /[ [ |/]

Any of the large excretory ducts of the uriniferous tubules of the kidney that open at the tip of the
renal papilla into a calyx and thus into the renal pelvis; also called ‘papillary duct’.
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Diarthroses = ]|~ ||

Freely movable joints of vertebrates Ex: most of these are synovial joints.
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Diabetes Insipidus = 1| [[ L[l [[ L1

Excessive urination and extreme thirst as a result of inadequate output of the pituitary hormone
ADH (anti-diuretic hormone)
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Diabetes Mellitus = J|. [[ [ [] [l

A condition resulting from lack of insulin as a result of which, the body cannot store or oxidise sugar
efficiently (and sugar is lost through urine).
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Diuresis = 1| [[[[]l]

Diuresis is anincrease in the production of urine by the kidneys

Dander = [ | [[]

Small scales from animal skins, hair or feather of a bird that can cause allergic reactions in some
people
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Dendritic cells = 1l /1.l [ |

They are immune cells forming a part of the mammalian immune system. Their main function is to
process an antigen/pathogen and present it to the Ty cells. They show branched-extensions which
look like the dendrites of neurons. They are present in tissues in contact with the external
environment, such as the skin, inner lining of the nose, lungs, stomach and intestines.
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Decidua = ]l I!]

After the implantation of the embryo, the uterine endometrium is differentiated into a spongy,
vascular layer called decidua. At the end of the pregnancy the decidua is shed off, along with the
placenta and membranes.
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Deleterious genes = LI[[[ ] J[]]I]

The genes which are harmful to the organisms possessing them
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Eukaryotes = [ [ [[ ][ [l

Organisms whose cells contain a membrane bound nucleus and other complex membrane bound
cell organelles.
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Endothelium = _[[[[[[

The simple squamous epithelium that lines the inner surface of blood vessels and heart
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Epiphyses = _ | [ ][I



These are the expanded ends of long bones, which are made of spongy bone.
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Endostyle = [ [[[ ]I

Mucous secreting longitudinal ciliated groove present on the ventral wall of the pharynx of
tunicates, cephalochordates and larvae of the jawless fishes, useful for accumulating and moving
food particles to the oesophagus.
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Emaciation = [ [ [[[ [[[I

Extreme leanness

e,

Epidemic = ||]]]

Spreading of an infectious disease, affecting many people over a wide area
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Epidemiology = L L[ [ 1] .

The branch of medical science dealing with the transmission and control of disease
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Euphoria = . |/l

Atemporary feeling of an exaggerated joy, well-being, pride and optimism associated with drugs and
alcohol; or an absence of depression
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Ecdysis = [[]_[[

Shedding of the outer body layer (cuticle)
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Edaphic factors = [ [ [[Il [1/]]]]

The physical, chemical and biotic characteristics of the soil that influence plant growth and
distribution
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Estuary = [ [ [I[. L[

Itis a place where riverjoins the sea. The water in an estuary is subjected to seasonal variations in
salinity. The water is called brackish water. The animals living there are euryhaline.
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Eutrophication = _ [I[_[[ L[

A process whereby water bodies, such as lakes, estuaries or slow-moving streams receive excess
nutrients that stimulate excessive plant growth (algae, periphyton attached algae, nuisance plants
and weeds).
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Erythropoietin = [ [[]IL[.__[I

A hormone produced in the kidneys which induces production of RBC (erythrocytes).
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Erythroblast = [ [ [ ILIll]

Itisanimmature form (developmental immature stage) of a red blood cell. It is normally found only
in bone marrow and contains haemoglobin.
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Frontal plane = L[| [I| 1L]

The plane that runs along the anterior — posterior and transverse axes
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Flamecell =[]/

Itis a hallow cell containing a tuft of cilia in the inner space. It is excretory and osmoregulatory in
function. Flame cell is a primitive type of excretory organ (protonephridium)
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Filter feeding = 1l [

Any feeding process by which particulate food is filtered by ciliary action from the water in which it is
suspended Ex: Protochordates, Sponges and Bivalves
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Faeces = [[[ |

Solid indigested product discharged through anus
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Filiform = 11 11 [ |11l

Resembling a thread
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Folk-medicine = [ | [[ ][ |

Treatment given by some aged local people
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Fungicides = [ [ LIL[I!]

Substance or preparation, as a spray or dust, used for destroying fungi
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Fascia=JI[ |

Sheet of connective tissue enclosing muscles



Fascicles = !I[[11

Bundle of muscle fibres, those are covered by a connective tissue sheath, the perimysium.
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Fatigue = [ L[]l

The inability of a muscle to contract after repeated muscle contractions due to lack of ATP and
accumulation of lactic acid
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Foramen magnum = [ [[[ [[[

Opening at the back of the vertebrate skull; the medulla oblongata passes out through this foramen
and joins the spinal cord
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Foetus = [ _|

It is a developing mammal or other viviparous vertebrate after the embryonic stage and before birth.
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Formative cells = [I[[[[] [

The embryonic cells which are capable of producing new cells or tissue
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Foeticide = || [[[]

The destruction of a foetus in the uterus
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Glycogen =1/1[ [l

Itis a polysaccharide that is the principal storage of glucose in animal cells analogous to starch in
plants
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Gemmules = [ ] 1]

They are the ‘internal buds’ of some sponges aiding in asexual reproduction. They also help tide over
unfavourable conditions.
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Ganoid scales = | [[[|/[ [ [[[[]]

Thick, bony scales of some primitive bony fishes such as Acipenser
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Giddiness = [ [ [

A feeling that you are about in fall; a reeling sensation

Groin = [ ][

The junction of the inner part of the thigh with the trunk together with the adjacent region and
often including the external genitals
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Germarium = [ [[]_ |

Tapering anterior filament of an ovariole
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Glycogenesis = [l ][l

Conversion of excess glucose into glycogen in liver
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Glycogenolysis = [ [ [IL Il

Conversion of glycogen (animal starch) into glucose
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Gluconeogensis = | [ 1. [L [l

Synthesis of glucose from non-carbohydrates such as proteins and lipids
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Glottis = [[[| [

It is an opening of the larynx into the pharynx
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Glomerular filtration rate (GFR) = [[I[/.L I|.

Itis the volume of fluid filtered from the renal glomerular capillaries into the Bowman’s capsule, per
unit time. GFR is an important clinical indicator of the functioning of the kidney
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Glenoid cavity = . [ [ [l]

Cup-like hollow space on each side of the pectoral girdle into which head of the humerus fits
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Gyrus = [/ [[[|

The elevated portion of the cerebral surface
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Holozoic = |1 [ 1l

Itis a method of nutrition that involves ingestion of liquid or solid organic material
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Haemocoel =[] [

The functional perivisceral cavity, that lies around the visceral organs of arthropods and molluscs
which is filled with the blood (haemolymph).
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Heterocoelous vertebra = L[ [|[ I[L//[]

Itis the type of vertebra inwhich the articulating surfaces of the vertebral centrum are ‘saddle-
shaped’.
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Heterodont dentition = [ [[ | [ [ 1l J1!/]]

Itis the type of dentition in which the teeth are differentiated into cutting, tearing and grinding
teeth.
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Heliopodia= L L L

These are sunray-like pseudopodia present all over the surface of the body, asin ‘sun animalcules’
(Actinophrys, Actionsphaerium).
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Juvenile = | [ [/

Itis an immature young form resembling the adult in all aspects.

Nutrition = [ | [

The process by which an organism assimilates food and uses it for growth and maintenance
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Nephridia = |/I[ |

They are highly coiled excretory organs derived from the ectoderm.
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Ostia = Il[ | IlI1.]

They are mumerous openings present on the body of a sponge.

Prokaryotes = I[| [[[[[ _[I]

Single celled organisms that lack a membrane bound nucleus and other complex membrane bound
cell organelles.



Phylogeny = L[]

The evolutionary history of an organism
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Planula =

It is a ciliated, double walled, free swimming larva characteristic of a cnidarians.
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Polyembryony = [ [[[[[ ][]

Itis formation of several young ones from a single zygote.
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Redia= ]|

It is an elongated larva of liver fluke produced by the sporocyst asexually / parthenogenetically.
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Spiral cleavage = [[![ [ [l!

Itis the characteristic of protostomes in which planes of cell division are diagonal to the vertical
axis/polar axis of the embryo
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Setae = [[l[/]

They are small, f~shaped, chitinous structures present in the pits of the body wall of earthworm.
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Spongocoel = [ [l Il]]!]

Itis the large central cavity of a sponge body

OO0 0 CLIEr UL rem.

Tissue =[]

A group of cells of similar origin that perform a similar function
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Trichemella = [ L[|

It is a larval from characteristic of the hexactinellid sponges.
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Zooid = _ !

Itis an individual member of ‘coelenterate’ colony.
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Zoology =1 [ lI[1]]

It is the study of animals.
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Tran I ross membran

Plasma membrane: is a biological membrane that separates the interior of all cells from
the outside environment (the extracellular space) which protects the cell from its environment.
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Osmosis:Movement of water from high water concentration to low water concentration or from
low solute concentration to high solute concentration across the membrane is called Osmosis.
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Osmotic pressure:lt is defined as the external pressure required to be applied so that there is no
net movement of solvent across the membrane.

B30T D0: do0" § @080 80% 602007 AS200 E20"5:03 B08¢d 60’
)56 § 6 A0 200I0?ONS 202%T03 d800050? ) GALI00282050"
06:0'.

Osmolarity: The Osmolarity of a solution is usally expressed as Osm/L
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Passive transport: Passive transport is the fundamental movement of ions and other molecular

substances within the cells along the concentration gradient, without any external energy. It is
also known as passive diffusion.
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Diffusion:It is the net movement of material from an area of high concentration to an area with
lower concentration.
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Simple diffusion:Plasma membrane allows diffusion of small molecules


https://en.wikipedia.org/wiki/Biological_membrane
https://en.wikipedia.org/wiki/Cytoplasm
https://en.wikipedia.org/wiki/Cell_(biology)
https://en.wikipedia.org/wiki/Extracellular_space
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Facilitated diffusion:The diffusion of water soluble compounds and ions that occurs with the
help of special membrane proteins is called facilitated diffusion
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Uniport:Transport of a single solute from one side of the membrane to the other by an integral
membrane carrier protein is called Uniport.
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Symport: A mechanism of transport across a membrane in which two different molecules move
in the same direction.
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Antiport:Transport of two molecules by integral membrane carrier protein in opposite directions
across plasma membrane is called antiport.
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Active Transport: is the movement of molecules across a cell membrane from a region of lower
concentration to a region of higher concentration—against the concentration gradient.
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Primary active transport: Primary active transport, also called direct active transport, directly
uses metabolic energy to transport molecules across a membrane.
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Secondary active transport: secondary active transport, also known as coupled

transport or cotransport, in this energy is used to transport molecules across a membrane;
however, in contrast to primary active transport, there is no direct coupling of ATP. Instead, it
relies upon the electrochemical potential difference created by pumping ions in/out of the cell.
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https://www.biologyonline.com/dictionary/mechanism
https://www.biologyonline.com/dictionary/membrane
https://en.wikipedia.org/wiki/Cell_membrane
https://en.wikipedia.org/wiki/Cell_membrane
https://en.wikipedia.org/wiki/Second_law_of_thermodynamics
https://en.wikipedia.org/wiki/Primary_active_transport
https://en.wikipedia.org/wiki/Adenosine_triphosphate
https://en.wikipedia.org/wiki/Electrochemical_potential
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Bulk transport : bulk transport is a type of transport which involves the transport of large

amount of substance like lipid droplets and solid food particles across plasma membrane by
utilising energy.
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Endocytosis: Endocytosis is a cellular process in which substances are brought into the cell.
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Phagocyte: A cell that performs phagocytosis is called a phagocyte.
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Phagocytosis : is the process by which a cell uses its plasma membrane to engulf a large particle
(> 0.5 um), giving rise to an internal compartment called the phagosome. It is one type
of endocytosis.
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Pinocytosis:lt is the ingestion of extracellular fluids, i.e. the fluid surrounding the cell, together
with its contents of small dissolved molecules (solutes).
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Exocytosis: It is a process that is used to transport materials from inside the cell to the external
part of the cell by the use of energy.
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1. DIGESTION: Digestion is the breakdown of large insoluble food
molecules into small water-soluble food molecules so that they can be
absorbed into the watery blood plasma.
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2. ALIMENTARY CANAL.: Alimentary canal is a musculomembranous

tube that extends from the mouth to the anus.
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3. ORAL CAVITY: The oral cavity (mouth) is an oval-shaped cavity
located anterior to the pharynx at the beginning of the alimentary canal,

where the process of digestion is initiated.
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4. TEETH: The permanent teeth are 32 bone-like structures embedded in the

maxillae and the mandible of the skull.
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5. SALIVARY GLANDS: Salivary glands (r, 1) are accessory exocrine
glands of the digestive system. They are situated in the oral cavity
underneath the mucosa.
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6. MASTICATION: The muscles of mastication are a subgroup of the
muscles of the head. The muscles of mastication include: the temporalis,

masseter, and the pterygoids (pterygoid internal and pterygoid external).
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7. TONGUE: The tongue is made up of four intrinsic muscles: the superior
lingualis, the inferior lingualis, the vertical lingualis, and the transverse
lingualis. These muscles work together to give the tongue its great
flexibility
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8. PHARYNX: The pharynx is a 12.5-cm conical musculomembranous
tube. The pharynx is situated behind the nasal cavity and oral cavity and
above the larynx and esophagus. The pharynx is divided into three

segments: the nasopharynx, the oropharynx, and the laryngopharynx
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9. OSOPHAGUS: The esophagus is an approximately 23-to-25-cm-long
hollow muscular tube extending from the pharynx to the stomach; it is the

narrowest part of the alimentary canal.
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10. EPIGLOTTIS: The epiglottis is one of the nine cartilages that joint to
form the laryngeal skeleton (also known as the larynx or voice box), which

Is attached to structures of the axial skeleton.
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11. STOMACH: The stomach is the most dilated part of the alimentary canal;
situated between the esophagus and the beginning of the small intestine, it

Is a principal organ of the digestive system
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12. PYLORIC SPHINCTER: The pyloric sphincter is a valve that regulates

the passage of chyme from the pylorus of the stomach to the duodenum.
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13.PANCREAS: The pancreas is primarily an exocrine gland that secretes
pancreatic juice, an important digestive fluid. This secretion drains into

the pancreatic duct and accessory pancreatic duct that leads to the



duodenum
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14. LIVER: The 1.2- to 1.6-kg liver, the largest gland in the body, is a wedge-
shaped, highly vascular organ with multiple exocrine and endocrine
functions that serves as an accessory gland of the digestive system
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15.COMMON BILE DUCT: The common bile duct is part of the ductal
system that allows bile to flow from the liver and gall bladder into the

duodenum to aid in digestion.
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16. GALL BLADDER: The gall bladder is a conical or pear-shaped
musculomembranous sac 7 to 10 cm in length that serves as a reservoir for

bile secreted by the liver.
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17.SMALL INTESTINE: The small intestine is an approximately 7-m-long



convoluted portion of the alimentary canal within the abdominal cavity.
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18. PERISTALSIS: Peristaltic waves push food down from the esophagus to
the stomach, where it is churned and passed into the small intestine.
Rhythmic smooth muscle contraction pushes chyme through the small and

large intestines.
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19.ILLI: The surface of the small intestine is composed of villi, small
fingerlike projections that extend into the lumen and increase the intestinal

wall’s surface area, allowing for increased nutrient absorption.
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20. DUODENUM: The duodenum is a short, wide stretch of the small
intestine that receives chyme from the stomach and digestive enzymes
from the liver and the pancreas.
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21. JEJENUM: The jejunum is the middle portion of the small intestine.



22. ILEUM: The ileum is the longest segment of the small intestine.
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23. LARGE INTESTINE: The large intestine is a 1.5-m-long portion of the

alimentary canal that reabsorbs water and select vitamins and is



responsible for the compaction of liquid waste into solid waste, as well as

its temporary storage prior to defecation.
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24. CECUM: The cecum is a large pouch that is the beginning of the large

intestine, the portion of the alimentary canal responsible for final

absorption of nutrients and the compaction of liquid waste into solid waste
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25. APPENDIX: The appendix is a long, slender tube attached at the base of
the cecum with great variability. It varies in length from 2 to 20 cm, with
an average of approximately 8 cm
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26.RECTUM: The rectum is the final segment of the large intestine and
serves primarily to store and expel solid waste.
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27. ANUS: The anal canal is the inferior portion of the rectum of the large

intestine and the termination of the alimentary canal.
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GLOSSARY ON RESPIRATORY SYSTEM
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RESPRATION:

e Respiration is a metabolic process that occurs in all organisms. It is a biochemical process that
occurs within the cells of organisms. In this process, the energy is produced by the breakdown of
glucose which is further used by cells to perform various functions.
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AEROBIC RESPRATION :

e ltisa type of cellulai iespiiation that takes place in the piesence of oxygen to pioduceeneigy
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ANAEROBIC RESPIRATION:

e ltisa type of cellulai iespiiation that takes place in the absence of oxygen to pioduceeneigy.
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ATP:

e Adenosine tiiphosphate is called the eneigy cuiiency of the cell.
o @850 SNO'S &80 07BN0 & & $NEI00 E0"SS o0’ 200" 9 e00&B03.

ALVEOLI:

e Tiny air sacs in the lungs where oxygen is taken in and carbon dioxide is removed.
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CARBONDIOXIDE:

e Waste product from the body’s energy making processes.
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DIAPHRAGM:

e The dome-shaped muscle that sits underneath the lungs separating them from the
abdomen.
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INTERCOASTAL MUSCLES:

e Located between each of the ribs, allow the chest to expand and contract.
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MUCUS:

e Sticky airway secretions produced by glands in the airways to trap foreign
debris
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OXYGEN:

e A gas from the air which the body requires in order to function.
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INHALATION:

® The action of breathing in.
o B0 023A80 G30SS DS .

EXHALATION:

e The action of breathing air out
o [00%00'NS do0B03 VE .



TRACHEA:

e Large airway that connects the larynx (‘voice box’) to the bronchi. Also called the
‘windpipe’.
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GLOSSARY FOR CIRCULATION
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1. CIRCULATION: the movement of fluid through the body in a regular or circuitous course

2. open circulation: In this type of circulation, the blood flows freely through cavities / sinus since there are no
vessels conduct the blood. It presents in the invertebrates.

3. Closed type of circulation: In this type of circulation, the blood flows in blood vessels through out the body. Is
present in vertebrates.

4. Cardiology: the study of the heart is called as cardiology.
5.coronary sulcus: It is a groove on the surface of the heart, It separates atria and ventricle of the heart.
6. Auricles: which chambers of the heart are collects venous blood into the heart are known as Auricle.

7.ventricle: which chambers of the heart are pumps blood to various parts of the body through pulmonary artery
and systemic artery are known as ventricles.

8. Double circulation: The human circulatory system is a double circulatory system. It has two separate circuit and
blood passes through the heart twice.

Pulmonary circuit is between the heart and lungs.
Systemic circuit is between the heart and other organs.

9. Systole: is the period of contraction the ventricles of the heart that occur between the first and second heart
sounds of the cardiac cycle.

10. Diastole: is a period of relaxation of the heart muscle, it causes filling of Atria

11. Myogenic heart: is the character of vertebrates, in which continues rhythmic occur. The myogenic heart is the
intrinsic property of the cardiac muscle of the heart. In this heart beat originates by the specialized muscle fibre. Is
found in the vertebrates.

12.Neurogenic heart: In this type of heart, heart beat originates by the stimulation of nerve. Is found in
Invertebrates (Mollusca)

13.Pace maker: Is a specialized group of cells which are aggregated in the form of node at specific site in the heart
tissue. Such type of cells aggregation is called pace maker. It sends small electrical impulses to the heart muscle to
maintain a suitable heart rate. SA node and AV nodes are the Pace maker.

14. Brady Cordia: is a abnormal condition is associated with slow heart rate .

15. Tachycardia : Is a abnormal condition is associated with fast heart rate .

16. Cardiac acceleratory centre : Is present in medulla oblongata of brain ,It accelerate heart rate .
17. Cardiacinhibitory centre: Is present in medulla oblongata of brain, it inhibits the heart rate.

18. Blood clotting: after the blood leaves the blood vessels it losses its fluidity and becomes jelly like this changes is
known as clotting coagulation

19. ECG : the record of electrical event occur in during initiation and spread of the cardiac action potential is the
electro cardiogram. The instrument used to record the waves is the Electro cardio Graph.

20. Cardiac out put : the amount of blood pumped out from ventricle in 1 min is known as cardiac out put.
21.Stroke volume : The amount blood pumped out at each contraction is called stroke volume.

22. serum: fibrinogen free plasma is known as serum.



23. Mediastenum: The space in the thoracic cavity between the two lungs, where the heart is present.
24.Heart beat: the number of beats per minute.

25. Atherosclerosis: A disease characterised by a thickening of the arteries wall with abnormal muscle cells deposits
of cholesterol and connective tissue, it causes the lumen narrow.

26. Diapedesis : The passage of blood cells through capillary walls into the tissue.

27. Rouleaux: isthe stack of RBC that form because of the Unique discoid shape of the cell in vertebrates .
28. polycythaemia: it refers to an increase No of RBC in the Body.

29. Arteries: blood vessel that carry blood away from the heart.

30. Veins : Blood vessel that carry blood Back to the heart.
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Topic:- Muscle Contraction

Glossary

1)Sarcomere:- A sarcomere is the smallest functional unit of striated muscle tissue

2)Actin :-Actin is a protein that produces thin contractile filaments within muscle cells

3) Myosin:-Myosin is a protein that produces the dense contractile filaments within muscle cells

4)Z-band:-Actin is tethered to structures located at the lateral ends of each sarcomere called z discs or z
bands

5) M-line: The line at the center of a sarcomere to which myosin bind.
6) H-band: The area adjacent to the M-line, where myosin is not superimposed by actin.

7) Action potential: change in voltage of a cell membrane in response to a stimulus that results in
transmission of an electrical signal; unique to neurons and muscle fibers.

8) Myofibril: long, cylindrical organelle that runs parallel within the muscle fiber and contains the
sarcomeres

9) Twitch: single contraction produced by one action potential
10) Troponin: Regulatory protein that binds to actin, tropomyosin, and calcium

11) Tropomyosin: regulatory protein that covers myosin-binding sites to prevent actin from binding to
myosin

12)Sliding Filament theory :- The protein filaments within each skeletal muscle fiber slide past each
other to produce a contraction, which is explained by the sliding filament theory.

13) Thick filament: the thick myosin strands and their multiple heads projecting from the center of the
sarcomere toward, but not all to way to, the Z-discs

14) Thin filament: thin strands of actin and its troponin-tropomyosin complex projecting from the Z-discs
toward the center of the sarcomere

15) Power stroke: action of myosin pulling actin inward (toward the M line)
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TOPIC: NERVOUS SYSTEM (GLOSSARY)

Neuron

All nervous tissue, from the brain to the spinal cord to the furthest nerve branch, includes
cells called neurons. Neurons are charged cells: they conduct electrical signals to pass
information through the body.
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System: Nervous
Region: All

Function: They transmit sensory signals and motor commands.
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Neuroglia

Neuroglia support the neurons and other structures that supply and surround nervous tissue.
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Function: Astrocytes, the most common neuroglia in the brain, surround capillaries, maintain
a barrier between the bloodstream and the neurons, and actively control what gets through
that barrier. Other neuroglia, including microglia, ependymal cells, and oligodendrocytes,
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maintain neuronal homeostasis, remove pathogens, circulate cerebrospinal fluid, protect
neurons, and affect their signaling speed.
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Neurotransmitters

Neurotransmitters are chemicals released at synapses that regulate the activity of muscles,
glands, and other neurons.
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Function: Excitatory neurotransmitters encourage the transmission of an action potential,
while inhibitory neurotransmitters inhibit transmission.
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Synapse: Neurotransmitters travel across synapses, spaces between neurons or between
neurons and other body tissues and cells.

System: Nervous
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Central nervous system

The brain and the spinal cord make up the central nervous system


https://www.visiblebody.com/learn/nervous/brain?hsLang=en

$-0 ©03 ;iiiifOOi)O 5:0°08::03 480’ HA=0"S03 %5X0
820" A=:OR d:>0233500 SOBHDO°8::0" A:OR AW
RN E



Function: The brain and spinal cord (the CNS) function as the control center. They receive
data and feedback from the sensory organs and from nerves throughout the body, process the
information, and send commands back out.
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inal cor
Medulla spinalis

The spinal cord is an elongated cylinder of neuron cell bodies, bundles of axons and other
cells, protected by connective tissue and bone. It connects to the brain at the medulla
oblongata and runs down the vertebral column, the hollow tunnel enclosed within the
vertebrae of the spine.
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Meninges

The meninges are the three layers of connective tissue that surround and protect the brain and
spinal cord. These are the dura mater, arachnoid mater, and pia mater.
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Region: Head, Neck, Back

Brain

Encephalon: The brain—the upper, expanded part of the central nervous system contained
within the cranium (neurocranium or braincase)—is a pinkish, soft, ovoid organ that receives
sensory input and integrates information to form perception and thought, control activities
such as speech and movement, and maintain homeostasis
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Brainstem

The brainstem connects the spinal cord to the higher-thinking centers of the brain. It consists
of three structures: the medulla oblongata, the pons, and the midbrain
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Medulla oblongata



The medulla oblongata is continuous with the spinal cord and connects to the pons above.
Both the medulla and the pons are considered part of the hindbrain.
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Pons: The pons part of the metencephalon of the hindbrain, bridges the two main function
areas of the central nervous system, the “higher” brain centers and the spinal cord.
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Midbrain
Mesencephalon: The midbrain, or mesencephalon, connects the pons to the diencephalon and
forebrain.
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Cerebellum

Cerebellum: The cerebellum is the second largest part of the brain. It sits below the posterior
(occipital) lobes of the cerebrum and behind the brain stem, as part of the hindbrain. Like the
cerebrum, the cerebellum has left and right hemispheres. A middle region, the vermis,
connects them.
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Diencephalon: The diencephalon a region of the forebrain, comprises the thalamus, the
hypothalamus, and the epithalamus
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Thalamus
Thalamus
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The thalamus forms most of the diencephalon. It consists of two symmetrical egg-shaped
masses, with neurons that radiate out through the cerebral cortex.
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Hypothalamus
Hypothalamus

The hypothalamus helps to process sensory impulses of smell, taste, and vision. It manages
emotions such as pain and pleasure, aggression and amusement. The hypothalamus is also
our visceral control center, regulating the endocrine system and internal functions that sustain
the body day to day
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Pineal gland: Epiphysis cerebri: The pineal gland also called the pineal body, epiphysis
cerebri, or epiphysis, is a small reddish-gray body in the epithalamus of the diencephalon (r,
). One region of the pineal gland, the suprachiasmatic nucleus, is often referred to as the
“biological clock.
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Hippocampus: The C-shaped hippocampus is a structure of the limbic system found in
the medial temporal lobe.
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Cerebral cortex (cerebrum):

The cerebrum is the largest brain structure and part of the forebrain (or prosencephalon). Its
prominent outer portion, the cerebral cortex, not only processes sensory and motor
information but enables consciousness, our ability to consider ourselves and the outside
world.
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Corpus callosum

Corpus callosum: The corpus callosum a central white commissure that crosses the midline
of the brain, connects corresponding gray matter regions of two hemispheres of the cerebrum,
allowing communication between the two sides of the brain and enabling integrated function
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Peripheral nervous system

The peripheral nervous system (PNS) consists of all of the nerves and ganglia outside the
central nervous system that connect it to tissues throughout body regions.
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System: Nervous
Region: All

Function: Each nerve is responsible for relaying sensory information, sending motor
commands, or both.
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Autonomic nervous system

The autonomic nervous system is the division of the peripheral nervous system that regulates
involuntary visceral functions such as heartbeat and smooth muscle contraction. The
autonomic nervous system is divided into sympathetic and parasympathetic divisions.

System: Nervous
Region: All
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Spinal nerves: The 31 pairs of spinal nerves connect tissues in the thorax, abdomen, and
limbs to the spinal cord; these nerves contain both sensory and motor fibers and are therefore
referred to as mixed.

System: Nervous

Region: Neck, Thorax, Abdomen, Pelvis
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Cranial nerves

Twelve pairs of cranial nerves connect the brain to eyes, ears, and other sensory organs and to
head and neck muscles.

System: Nervous

Region: Head, Neck, Thorax, Abdomen
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1. Acromegaly—AcromegalyAdrenal Glands—Adrenal glands are triangle-
shaped glands that sit on top of the kidneys. They regulate stress response
through the synthesis of hormones, including cortisol and adrenaline.
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2. Adrenocorticotropin (ACTH)—Adrenocorticotropin is a hormone produced by
the anterior pituitary gland that stimulates the adrenal cortex.Not any some lady
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3. Amenorrhea—Amenorrhea is the term used when a woman or adolescent girl
is not having menstrual periods.
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4. Androgens—Androgens are hormones that help to develop sex organs in
men. They also contribute to sexual function in men
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5. four hormones: angiotensin I-1V, which play an important role in the body’s
overall health and blood pressure regulation.
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Antiandrogens—



Antiandrogens are substances that inhibit the biological effects of androgenic
hormones.
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Benign Prostatic Hyperplasia (Enlarged Prostate)—Benign prostatic
hyperplasia is hon-cancerous enlargement of the prostate gland, a common
occurrence in older men.
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7. Calcitonin—Calcitonin is a protein hormone secreted by cells in the thyroid gland.
It inhibits cells that break down bone and helps to regulate the blood’s calcium and
phosphate levels.
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8. Cholescystokinin—Cholecystokinin, otherwise known as CCK or CCK-PZ, is able
to improve digestion and affects appetite.
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9. Cholesterol—Cholesterol is a white crystalline substance found in animal tissues
and various foods that is normally synthesized by the liver. Cholesterol levels can be a
risk factor for heart disease.
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10. Cortisol—Cortisol is a hormone produced by the adrenal gland. It is involved in
the stress response and increases blood pressure and blood sugar levels.
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11. Cushing Syndrome—Cushing syndrome is a hormonal disorder caused by
prolonged exposure of the body's tissues to high levels of the hormone cortisol.
Sometimes called "hypercortisolism," it is relatively rare and most commonly affects
adults aged 20 to 50
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12. Diabetes—Diabetes is a disease in which blood glucose levels are above normal.
The body of a person with diabetes either doesn't make enough insulin or can't use its
own insulin as well as it should.
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13. Erythropoietin—Erythropoietin is a hormone directly connected to red blood cell
production and maintenance. Low levels of this hormone occur when someone

has chronic kidney diseases.
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14. Estradiol—Estradiol, a type of estrogen, is a female sex hormone produced
mainly by the ovaries. It is responsible for growth of breast tissue, maturation of long
bones, and development of the secondary sexual characteristics.
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15. Estrogen—Estrogens are a group of steroid compounds that are the primary
female sex hormones. They promote the development of female secondary sex
characteristics and control aspects of regulating the menstrual cycle.

£:00'20 002 BE)-Gn0'20 0% BONO03 de0%20" Pac0'S N0'0020" N'S0°N oF0%0 30 20’ ' 80 0 ER
03300 $0%O

N350RF0. @A00' §0'00°20" HOOPSE ©"00'00hS 807 ®250'A§0:0"0' 450°0% menstruo3
35:070%0

N0'Y NOE0$00030  ©000:000%N03 NO'EQBON00 .

16. Estrogen Therapy (ET)—Estrogen therapy is a hormone therapy treatment
program in which women take estrogen orally, transdermally, or vaginally

to treat certain menopausal symptoms.
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17. Estrone—Produced by the ovaries, the estrone hormone is one of three types of
estrogen. It is a weaker estrogen, commonly found in higher quantities in
postmenopausal women.
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18. Free Testosterone—Free testosterone is testosterone in the body that is
biologically active and unbound to other molecules in the body, such as sex hormone

binding globulin.
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19. Follicle Stimulating Hormone (FSH)—In women, FSH helps control the menstrual
cycle and the production of eggs by the ovaries. The amount of FSH varies throughout

a woman's menstrual cycle and is highest just before she ovulates. Problems with FSH

release can contribute to female infertility. In men, FSH helps control the production of
sperm.
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20. Gastrin—Gastrin is a hormone the stomach produces. When you eat, gastrin
stimulates the release of gastric acid, an important part of the digestive process.
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21. Ghrelin —Ghrelin is central to appetite and the release of growth hormone.
Produced in the stomach and small intestine, ghrelin has been called the "hunger
hormone" because of its role in controlling appetite.

H'OR 0808 880 H&oe foadd FhR & hedofe sy S&y. §hene
e 83 dy8teod a8 )88 Fohadys Fasds st Lohodbhostony drd i1
028600007 "88O 862D @

Do enSBBvIc0d.

22. Glands—Glands produce and secrete hormones that the body uses for a wide
range of functions. These control many different bodily functions, including respiration,
metabolism, reproduction, sensory perception, movement, sexual development, and
growth.
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23. Glucagon—Glucadon is a hormone that works with other hormones and bodily
functions to control glucose levels in the blood. It comes from alpha cells found in the
pancreas and is closely related to insulin-secreting beta cells, making it a crucial
component that keeps the body’s blood glucose levels stable.
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24. Glucagon—Glucadon is a hormone that works with other hormones and bodily
functions to control glucose levels in the blood. It comes from alpha cells found in the
pancreas and is closely related to insulin-secreting beta cells, making it a crucial
component that keeps the body’s blood glucose levels stable.

(ORSE0"20%050%- HORSE0"002000% ©R020"20" {P0%90"8:008, g000"20" ¢80 P09 3090 $0 dN0'TNO’
203000000"00" 460" $0°5:0'50000 ORS0'SY

N0 EON03 NO'E0B0500wG0%0'S000" @000 As0'NMe03. §020 50" S00'® 8330000
$90'd%000%30 #9000 $80% 0| ANO'203200020720" 390" 0 gH03NON-VA0'000w0 208102
$00%¢0 0008 N00200600 SO &008:0320080', 000" @000 §0°5:0'20000 WORS:0"SY
0% 0°EON03 V90 500020 &0W0

$60"20'©53:0'20" N 020200.

25. Gonads—A gonad is an organ that produces sperm and egg cells known as
gametes. The gonads in males are the testes, and the gonads in females are
the gvaries.
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26. Graves Disease—Graves disease is the most common form of hyperthyroidism. It
occurs when your immune system mistakenly attacks your thyroid gland and causes it
to overproduce the hormone thyroxine.
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27.Growth Hormone—Growth hormone is a substance that controls your body’s
growth. Growth hormone is made by the pituitary gland, located at the base of the brain.
Growth hormone helps children grow taller, increases muscle mass, and decreases
body fat.
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28. Gynecomastia—Gynecomastia is breast enlargement in boys or men due to a
benign increase in breast tissue. This condition results from an imbalance between the
hormones testosterone and estrogen.
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29. Hirsutism—Hirsutism is excessive "male" pattern hair growth that appears on the
face, back, chest, abdomen, and thighs in women.
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30. Hormones—Made by endocrine glands, hormones are chemical messengers that
travel in the bloodstream to tissues or organs. They affect many processes, including
growth, metabolism, sexual function, reproduction, and mood.
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31.Human Chorionic Gonadotropin Hormone—The human chorionic
gonadotropin (hCG) hormone is important in the early stages of pregnancy. ltis
produced by cells that are surrounding a growing embryo, which eventually forms the
placenta.
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32.Hypoglycemia—Hypodalycemia, also called low blood sugar, occurs when your
blood glucose level drops too low to provide enough energy for your body's activities.
Patients with severe hypoglycemia may experience unconsciousness or seizures due to
low blood sugar.
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33.Hypogonadism—Hypogonadism, or |ow testosterone, occurs when a man’s
testes fail to produce sufficient quantities of testosterone and/or sperm quality is
impaired.
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34.Hypothalamus—The hypothalamus is an area of the brain that regulates vital
autonomic centers and produces hormones that control thirst, hunger, body
temperature, sleep, moods, sex drive, and the release of hormones from various
glands, primarily the pituitary gland.
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35.Insulin—Insulin is a protein pancreatic hormone involved in the metabolism of
carbohydrates and the regulation of glucose levels in the blood. Diabetes occurs when
the body doesn’t produce enough insulin or use the hormone effectively.
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TOPIC:REPRODUCTIVE SYSTEM(GLOSSARY)

alveoli (of the breast) milk-secreting cells in the mammary gland
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gonads reproductive organs (testes in men and ovaries in women) that produce gametes and
reproductive hormones
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ovaries female gonads that produce oocytes and sex steroid hormones (notably estrogen and
progesterone)
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ampulla (of the uterine tube) middle portion of the uterine tube in which fertilization often occurs
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antrum fluid-filled chamber that characterizes a mature tertiary (antral) follicle
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broad ligament wide ligament that supports the uterus by attaching laterally to both sides of the
uterus and pelvic wall
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bulbourethral glands (also, Cowper’s glands) glands that secrete a lubricating mucus that
cleans and lubricates the urethra prior to and during ejaculation
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cervix elongate inferior end of the uterus where it connects to the vagina
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corpus luteum transformed follicle after ovulation that secretes progesterone
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ductus deferens (also, vas deferens) duct that transports sperm from the epididymis through
the spermatic cord and into the ejaculatory duct; also referred as the vas deferens
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ejaculatory duct duct that connects the ampulla of the ductus deferens with the duct of the
seminal vesicle at the prostatic urethra
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endometrium inner lining of the uterus, part of which builds up during the secretory phase of
the menstrual cycle and then sheds with menses
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epididymis (plural = epididymides) coiled tubular structure in which sperm start to mature and
are stored until ejaculation
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follicle ovarian structure of one oocyte and surrounding granulosa (and later theca) cells
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fundus (of the uterus) domed portion of the uterus that is superior to the uterine tubes
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gamete haploid reproductive cell that contributes genetic material to form an offspring
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gonads reproductive organs (testes in men and ovaries in women) that produce gametes and
reproductive hormones
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granulosa cells supportive cells in the ovarian follicle that produce estrogen
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hymen membrane that covers part of the opening of the vagina
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infundibulum (of the uterine tube) wide, distal portion of the uterine tube terminating in fimbriae
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inguinal canal opening in abdominal wall that connects the testes to the abdominal cavity
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isthmus narrow, medial portion of the uterine tube that joins the uterus
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Leydig cells cells between the seminiferous tubules of the testes that produce testosterone; a
type of interstitial cell
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mammary glands glands inside the breast that secrete milk
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menstrual cycle approximately 28-day cycle of changes in the uterus consisting of a menses
phase, a proliferative phase, and a secretory phase
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oocyte cell that results from the division of the oogonium and undergoes meiosis | at the LH
surge and meiosis |l at fertilization to become a haploid ovum
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oogonia ovarian stem cells that undergo mitosis during female fetal development to form
primary oocytes
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ovarian cycle approximately 28-day cycle of changes in the ovary consisting of a follicular
phase and a luteal phase
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ovaries female gonads that produce oocytes and sex steroid hormones (notably estrogen and
progesterone

©008°0°&ED03 4% 008N0" 300" 80T V80" N0 G0ES? G0 90380 N03 &0"dS0" 300
300"ar¢° 000 S0%8)0” (3203805 ©00020? 0502020 B0'N 400 G0'EE d8Y 80'V0"60%

ovulation release of a secondary oocyte and associated granulosa cells from an ovary
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ovum haploid female gamete resulting from completion of meiosis Il at fertilization
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penis male organ of copulation
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polar body smaller cell produced during the process of meiosis in oogenesis
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primary follicles ovarian follicles with a primary oocyte and one layer of cuboidal granulosa
cells
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primordial follicles least developed ovarian follicles that consist of a single oocyte and a single
layer of flat (squamous) granulosa cells
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prostate gland doughnut-shaped gland at the base of the bladder surrounding the urethra and
contributing fluid to semen during ejaculation
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puberty life stage during which a male or female adolescent becomes anatomically and
physiologically capable of reproduction
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Scrotum

external pouch of skin and muscle that houses the testes
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secondary follicles ovarian follicles with a primary oocyte and multiple layers of granulosa cells
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semen ejaculatory fluid composed of sperm and secretions from the seminal vesicles, prostate,
and bulbourethral glands
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seminal vesicle gland that produces seminal fluid, which contributes to semen

D50 8@ A005:0'@ 02060060 N'308@ 020" 8Ac0200° &$0°dS0" 90 $0'003000020', 9000 ABOESO'S0
020 &*000"200 T30 $0'©03000000'

seminiferous tubules tube structures within the testes where spermatogenesis occurs
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GLOSSARY_ NUCLEIC ACIDS
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e Adenine = A purine base; one of the four molecules containing nitrogen present in the nucleic
acid DNA and RNA; indicated by letter A
o 98500 =d>0"EO0RI0' 20 NO'; MO EORS0 c0'OES 350" 500 DNA 550" 500K RNA ©0 &)

0’0 0ze SO0T0N J0%030:03 ®H03A-03000 25RO, ®§E00 A
020720%0%00" NES00ID8*:00020"¢0".

e Allele = An alternative form of a gene
o T-03U A20'S®)d=00= 230" E-0RA=03 TNSS d=0" G50 0% 0RI=0" SSE
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® Aminoacid = Any of a class of 20 molecules that are combined to form proteins in living things.
o ®300 00 EIN0'G = 20 ©003Ac030 S0 G 400075000'S0? S©0'd0’" 20A03000 (NG A0’
QO'E
45d8030¢d E2000:0"0",
e Amplification = Anincrease in the number of copies of a specific DNA fragment ; can be in vivo
orinvitro
A B = N0'G0'=0'0"E) DNA 800 TINSS $20"20%d20'® HOOPOR d=0'¢030:0300); A<0'A=0 ©0 ©0
020700
G000 E008ANE:03

e Antiparallel polarity. = If one strand has the polarity 5'to 3', the other has 3' to 5'
AoORS0'G0 S 0" EY A0, = 25 D008 200G 5 'S0 E2008? 3' (30" ES Aed S©0'T20" G000, 320°90"S6)0' 3
'S0 E20088 5 ABSo03 &080080.

e Base pair(bp) = Two complementary nucleotides joined by hydrogen bonds; base pairing occurs
between A and T and between G and C

o 0 do0'ED (bp) = aP'00"808RN 2ac008:0"20" 020 2020070 SO0'N0'N §'2008203 $:0"20?00d:0’
203000830 S0 ECORSE0 00 OEE) ©0'800"0"; 20 ¢ do0'ES0'500N A
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® Baseratio=In DNA, the amount of adenine (A) and thymine (T) equals the amount of guanine
(G) and cytosine (C). But the ratio of the amount of A plus T to that of G plus C, which is the base
ratio.
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e Capping = methyl guanosine triphosphate is added to the 5' end of hnRNA



e 500'00%0Rd20'2000 = 550'¢000" @ 000?020 N0’ €0 20" 020 & hnRNA GBNSS 5
'300"003000'200d20 0035203 20 82000132)82:000:0 20,

e C(Cistron = A segment of DNA coding for a polypeptide i.eThe functional unit of DNA.
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Codon = A set of three bases in DNA which codes for one (specific) amino acid.
$00°00 800%Q) = DNA X0’ 500°00R8003  §0°80%0) NE00'® 2,500" (S0'80'00'R) @500
230" 200 550°50 00 550720 & Do E2000:020".

Complementary strands = In molecular biology, complementarity describes a
relationship between two structures each following the lock-and-key principle.
$00"00%00dc0’ 203 200880" N0"E10% 0082000 = 420" N8)S03:0ROD WENOR0'0,
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Cytosine = A pyrimidine base; one of the four molecules containing nitrogen present in
the nucleic acids DNA and RNA ; indicated by letter C.
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Denaturation = The process of splitting the complementary double strands of DNA to
form single strands.
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Density gradient = Density gradient is a spatial variation in density over an area
0700006 (50 = 80200066 (§dhers ©TR0' 25 N0 200808 S07000882 0% K035 Ao0
200R200

DNA( Deoxyribonucleic acid)=The genetic material of organisms, usually double -
stranded ; a class of nucleic acids identified by the presence of deoxyribose, a sugar, and
the four nitrogen bases.

DNA (Deoxyribonucleic 8350" ©00) = BAc036) 830 E=0R do0"2028500; 82E20 520" ©0 80

&, 19520758 420 B0'O%N
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DNA polymerase = Catalyse polymerization only in one direction that is 5' ---3'
DNA 0%)300°80 & =5 3' 2,5 §0'@0 §:0"S|8i00 do0"002Da00"6 00 BA0® &80 008 )e.

DNA Ligase =DNA ligase is a specific type of enzyme, a ligase, that facilitates the joining
of DNA strands together by catalyzing the formation of a phosphodiester bond.

DNA ©)020¢9 = DNA ©60 & ©30:0°20" 5 080008 85500 6500800 40", 25 O050 N0,
902000 9020 50 860 20040 500

40d86)a00'550°® €¢50"50 88529238500 §0%0%80% DNA 300evA3030R0 E 50d50"8:0%0'S:0"®
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Degenerate = some Amino acids are coded by more than one codon
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e Enzyme =a protein that can speed up a specific chemical reaction without being
changed or consumed in the process.
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Electrophoresis: a technique in which molecules are separated by their velocity in an
electric field.

68500° 006 5% 60 DN0"; 60500 OET D@80 9039003 A0?0’ F0000 020080 FG03
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Euchromatin = Transcriptionally active chromatin
(0035000000’ 300°ES0" = @00 5:0°S SN0 DEIRD $00°9000' 300'IES.

Exons = those sequence that appear in mature or processed RNA
6500700 00R0" = [N0'VS0% 00" N BRO? do0 008 B0” WEEN RNA ©0 S30'do000 $50'400°500

Gene = The basic unit of heredity; a sequence of DNA nucleotides on a chromosome

that determines a specific characteristic or function in the organism.
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Guanine = a purine base; one of the four molecules containing nitrogen present in the
nucleic acids DNA and RNA; designated by letter G.

050%0%3°00'R = apSB0'D YRO'; AE-ORS=0"0'OES 320" 03 DNA &0 50’050 RNA ©0 &)
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Genetic code = DNA and RNA molecules carry genetic information in living cells.
8''¢35 $20"00 & = DNA 400" 50'050 RNA ©6903:)003 A 58902000 350 E-0R
320" 0200230'% SO0’ &00&aC.

Heredity = The transmission of characteristics from one generation to the next.
A-02880750%00 = a5 (800 &8 §0°90"S $0°90°%0'S:0® ©FR0% (6dN0"02800.

Heterochromatin = chromosome material of different density from normal in which the
activity of the gene is modified or suppressed
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Histone octamer = A unit of eight molecules of histones
V0 S Q 85507330 = 6:0'500'Q0" ©9036)©) a0 S S0 EORNO'&L

In vitro =A process which happens outside a living organism or in an artificial
environment.
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e Initiator codon = AUG
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Intrones = intervening sequence which do not appear in mature or processed RNA
go00RGER0" = [HO'DS00% 00" BHO? d0™00% 0™ TEBN0" RNA 00 S90'do00e
320'QOR0080" S20'a20" 200

Isotope = Isotopes are members of a family of an element that all have the same
number of protons but different numbers of neutrons.
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Kilobase(kb) = Unit of length for DNA fragments equal to 1000 nucleotides.
$50" 06 Yeb (kb) = 1000 SESORSO CO'OE0 €)'00 80 ©S:03 M50 NS4 20" & DNA SO d0™
8A-03 E20"SS E-ORSO'€0”.

Locus ( pleural; loci) = The specific physical location of a gene on a chromosome.
S56% = S0 000" 3&550"d0" B30 E-ORA-03 E-0"SS éo’éo’e:::eo’é} 5'$0'S DO"H00.

Macromolecules = A mole containing a very large number of atoms such as a protein,
nucleic acids or synthetic polymer
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Monocistronic = The capacity of eukaryotes to code one gene per one mRNA
3090 0" 088 SO’ = 25 MRNA S0°® 2,5 MC03RE 590700 & T €500 00085 5607
N0"20%20" 8QHE=00

MRNA= messenger RNA
MRNA = 5°¢50235 RNA

Mutation = Any inheritable change in DNA sequence.
€0°dS0'AGSN0 = DNA PS30™50%0"20"'00 40000 J0? Ac0?6ne0"00? §0°NB03d.

Nucleic acids = complex organic substances present in living cells, especially DNA or
RNA, whose molecules consist of many nucleotides linked in a long chain.
5°0"20°00035 g300" J©03 = #A $0°000 G080 005020V NNO0GOSE doo"c0aR,
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500020 &00&aE.

Nucleotide = a unit of nucleic acid composed of a nitrogen base , a Pentose sugar, and
a phosphate group
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e Origin of replication ( Ori ) = definite region in DNA where replication originates

o (5dDSER BnSS 30RO (4,0) = (AR SOFI0T DNA & % ¢§00'S 0% 20080



Purines = adenine and guanine

0RO = ©BNO'W 30" 0'AN 190%0%" 50" )

Pyrimidines = cytosine , uracil and thymine
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Polymerase, DNA or RNA = Enzymes that catalyze the synthesis of nucleic acids on
preexisting nucleic acid templates, assembling RNA from ribonucleotides or DNA from
deoxyribonucleotides.
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PCR ( Polymerase Chain Reaction ) = An in vitro process that yields millions of copies of
desired DNA through repeated cycling of a reaction involving the DNA Polymerase
enzyme.

PCR (d20"20%0'30°00 & T 0" J0'ENEN) = DNA de0"0%0'8:0°30 6 62008720 §90°®0 S20REN0”
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Primer = Short preexisting polynucleotide chain to which new deoxyribonucleotides can
be added by DNA Polymerase.
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Probe = Single-stranded DNA or RNA of a specific base sequence, labeled either
radioactively or immunology, that are used to detect the complementary base sequence
by hybridization.

d20"80 V=25 §0'80'00'8) YRI0™ 00'520™ 2020 00" E20"SS D00D20'©0"™-00 0% 200820'G DNA BEO?
RNA, o 00 WO 20 § H0%0260?

$20"20%00d20' 20'3 200850" YNO' PS0™ 20290 20" ACE 02038¢50'200¢38:020'S20°®
¢do0"Eo0 000'000%30 80 82E0 ESS00"©O&ANN0? BRO? ga00"0300RS0?230 TH0?
Sn@ TE282:0080'.

RNA = Ribonucleic acid
RNA = $0'8" SECORSH0 00'©ES 300’ 000



e rRNA = Ribosomal RNA
o rRNA =825 |62 &2 RNA



e Replication = DNA replication is the process by which DNA makes a copy of itself during
cell division.
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Replicating fork = It is a structure that forms within the long helical DNA during DNA
replication. It is created by helicases, which break the hydrogen bonds holding the two
DNA strands together in the helix.
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RNA splicing = newly made precursor messenger RNA ( Pre mRNA ) Transcript is

transmitted into mature messenger RNA ( mRNA)
RNA splicing = = S20"20" 0202 S0 $303 TIO'R dah $00=0%N 3'S$002E0" RNA (dS mRNA) ad
Q0 'S00"

§UE0RG0" 5'$002B0" RNA (mRNA] §S00"® (3dW0"00%600 TERSE:000:0"20'

Semi-conservative = related to or denoting replication of a nucleic acid in which one
complete strand of double helix is directly derived from the parent molecule
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Splicing = The process by which introns, the noncoding regions of genes, are excised out
of the primary messenger RNA transcript, and the exons ( coding regions) are joined
together to generate mature messenger RNA.

splicing = = go00&ad 0", 80 E0RAC03®) N0?RS:0 0 820000 de0":0% 500880 :0%03,
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Species = A group of living organisms consisting of similar or individuals capable of
exchanging genes or interbreeding .eg: homosapiens

B0%BV003 = 2090 E-0RAC03080'E 350" 380'd8? TEM BH0® N00B0:0 8§ ¢ TEM
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SnRNA : small nuclear RNA

SNRNA: T8 9K RNA

tRNA = transfer RNA



e Transcription unit = defined primarily by the three regions in the DNA



I) A promoter



II) the structural gene

[1I) Terminator
&3 G O%red: = |5dGTSO DNA S'e 550RE) DS ©0080%0) 50%10%% e%30t8*:0080

) (Bdaerd
) S0'G0%80%34S 20 E0RA03
) &'80'33¢6:0

Tailing = Adenylate residues are added at 3' end in nascent RNA
Tailing = Adenylate ©@A&R 3 HASES 50" RNA & &182000¢92)8%0E

Virulent=Extremely severe or harmful.
Virulent = @SOR000& SAGE 00 BHO? $FeSBa 008,

Wobble = The ability of the 5’ most base of an anticodon to pair with more than one type
of base at the 3’ ends of codons; helps explain the degeneracy of the genetic code.
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Z - form of DNA = Z-DNA is a left-handed helical form of DNA in which the double helix
winds to the left in a zigzag pattern.

Z-DNA 330SS B0Rd=0" 00 = Z-DNA @30 000" DNA O30SS 683 130 & $J* ©0'S@
$0ORd:0 00, 020" 830’0 8203@

FO50" 6855 2003 BMTH & “ORTS' pdBSd Sv0080.



TSWRDCW MAHABUBABAD

Topic: Enzymes

o Enzymes : Enzymes are proteins that act as biological catalysts. Catalysts
accelerate chemical reactions. The molecules upon which enzymes may act
are called substrates, and the enzyme converts the substrates into different
molecules known as products.
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e .Enzymology: The study of enzymes is called enzymology
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e Prosthetic group: are bound tightly to proteins and may even be attached
through a covalent bond. They often play an important role in enzyme
catalysis.
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e Apoprotein: A protein without its prosthetic group is called an apoprotein.
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e Holoprotein: A protein combined with its prosthetic group is called a
holoprotein.
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e Enzymes are classified into six categories according to the type of reaction
catalyzed:
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Oxidoreductases, transferases, hydrolases, lyases, ligases, and isomerases.
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https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/oxidoreductases
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/transferases
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/hydrolases
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/lyases
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/ligases
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/isomerases

Enzymes Classification(602 aR A8)S%¢9)
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[Eddoreductases][ Transferases ]Uvdrolases]{ Lyases ][ Isomerases ][ Ligases ]

Oxidoreductases :These enzymes catalyse redox reactions and can further
be categorised into oxidase and reductase.
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Transferases: These set of enzymes catalyse the transfer of certain groups
among the substrates.
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Hydrolases: These enzymes accelerate the hydrolysis of substrates.
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Lyases: These enzymes promote the elimination of a group from the
substrate to leave a double bond reaction or catalyses the reverse reaction.
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Isomerase: These group of enzymes accelerate the conversion of

isoisomers, geometric isomers or optical isomers.
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Ligases: These enzymes catalyse the reaction of the synthesis of two
molecular substrates into one molecular compound thereby releasing energy.
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Translocase: These enzymes catalyse the reaction of ions or molecules
moving across a membrane or separating within the membranes.
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https://infinitabiotech.com/blog/principles-of-enzyme-catalysis/
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Enzymes that are used in digestion process:



Amylase: Amylase is essential for the digestion of carbohydrates.
It breaks down starches into sugars. Amylase is secreted by both
the salivary glands and the pancreas.
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Maltase: Maltase is secreted by the small intestine and is
responsible for breaking down maltose (malt sugar) into glucose
(simple sugar) that the body uses for energy.
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Lactase: Lactae (also called lactase-phlorizin hydrolase) is a type of
enzyme that breaks down lactose, a sugar found in dairy products,
into the simple sugars glucose and galactose.
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Lipase: Lipase is responsible for the breakdown of fats into fatty
acids and glycerol (simple sugar alcohol). It's produced in small

amounts by your mouth and stomach, and in larger amounts by
your pancreas.
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Proteases

Also called peptidases, proteolytic enzymes, or proteinases, these
digestive enzymes break down proteins into amino acids. In addition, they
play a role in numerous body processes, including cell division, blood
clotting, and immune function. Proteases are produced in the stomach
and pancreas. They are
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e Pepsin: Pepsin is secreted by the stomach to break down proteins
into peptides, or smaller groupings of amino acids, that are either
absorbed or broken down further in the small intestine.
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e Trypsin: Trypsin forms when an enzyme secreted by the pancreas

is activated by an enzyme in the small intestine. Trypsin then

activates additional pancreatic enzymes, such as carboxypeptidase
and chymotrypsin, to assist in breaking down peptide.
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Chymotrypsin: This enzyme breaks down peptides into free amino

acids that can be absorbed by the intestinal wall.
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Carboxypeptidase A: Secreted by the pancreas, it splits peptides

into individual amino acids.
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Carboxypeptidase B: Secreted by the pancreas, it breaks down

basic amino acids.
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e Sucrase

Sucrase is secreted by the small intestine where it breaks down sucrose
into fructose and glucose, simpler sugars that the body can absorb. &80 y
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Enzymes involved in respiration:

e Oxidoreductases:These enzymes catalyse redox reactions and can further
be categorised into oxidase and reductase


https://www.verywellhealth.com/trypsin-4777708
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Decarboxylase: an enzyme that catalyse the reaction to remove carbon
dioxide from molecule.
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Dehydrogenase: an enzyme that remove the hydrozen from molecule.
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Enzymes involed in DNA Replication:

DNA polymerase, including DNA primase, DNA helicase, DNA ligase,

and topoisomerase.

DNA polymerase: DNA polymerases are responsible for synthesizing DNA: they
add nucleotides one by one to the growing DNA chain, incorporating only those

that are complementary to the template.
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DNA primase: Primase is an enzyme that synthesizes short RNA sequences

called primers. These primers serve as a starting point for DNA synthesis.
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DNA Helicases:DNA helicases catalyze the disruption of the hydrogen bonds
that hold the two strands of double-stranded DNA together. This energy-
requiring unwinding reaction results in the formation of the single-stranded

DNA required as a template.
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o DNA Ligases: DNA ligases are enzymes that catalyze the joining together

of two DNA ends.
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e Topoisomerases: Topoisomerases (or DNA topoisomerases) are enzymes
that participate in the overwinding or underwinding of DNA. The winding
problem of DNA arises due to the intertwined nature of its double-helical
structure.
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	Organ and Organ Systems
	2. EXCRETORY SYSTEM
	3. NERVOUS SYSTEM
	4. CIRCULATORY SYSTEM
	5. ENDOCRINE SYSTEM
	6. RESPIRATORY SYSTEM
	7. REPRODUCTIVE SYSTEM
	Examples of protozoa are Amoeba, Paramecium, Euglena and Trypanosoma.

	Characteristic Features of Phylum Porifera
	COELENTERATA
	Definition:- Those animals which having Coelenterons cavity/gastro vascular cavity are comes under phylum coelentrerata
	ANNELIDA (SEGMENTED BODY)
	Characteristics of Annelida:

	ARTHROPODA (ARTHRO=JOINTED, PODA= LEGS)
	Definition:- Those animals having jointed legs comes under arthropoda.
	Characteristics of an Arthropod

	MOLLUSCA(SOFT BODY)
	Characteristic Features of Phylum Mollusca
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	Developmental Biology –Basic Concepts
	Please note and try to remember that all the other cells in every organism is diploid i.e every cell has total no. of chromosomes which is specific to a particular species…except the gametes
	Steps involved in the process of reproduction
	# So , fertilization leads to formation of Zygote
	# pls understand carefully…an organism has many internal organs ..like liver , kidneys, reproductive organs etc..all these are called visceral organs. They all need some space to be arranged in the body..
	pseudocoelom.
	#1. Enterocoelom: If the coelom is formed from archenteron it is called enterocoelom. #2.Schizocoelom: If the coelom is formed from the splitting of the mesoderm.
	WHY ??
	# sperm with 46 chromosomes and ovum with 46 chromosomes …when fuse with each other give rise to zygote which will automatically give rise to zygote with 92 chromosomes ..which cant be a “Human Being”
	# Spermatogenesis: it is the process of formation of haploid sperm cells

	KEY TERMS
	Spermatogenesis at a glance
	# WE shall move to oogenesis:
	Oogenesis at a glance
	Oogenesis: timeline and stages
	Between birth and puberty
	After puberty

	DEFINITION OF ANIMAL PHYSIOLOGY
	Intracellular digestion :
	Digestive system:
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	Small intestine:

	RESPIRATION
	Inhalation:
	Exhalation:
	Respiratory pigments:

	TRANSPORT OF GASES:
	Transport of Co2:

	BLOOD CIRCULATION
	The blood is pumped to different parts of the body by the contraction and expansion of heart. Functions of blood and circulation:
	Structure of heart:
	Types of heart:
	Cardiac cycle:
	Abnormalities of heart beat:
	Regulation of heart beat:

	BLOOD COAGULATION.
	. EXCRETION
	Structure of Nephron:
	Nephron-Structural anatomy.
	Super ficial nephrons:
	Formation of urine

	URINE :
	MUSCLE
	Sliding filament theory:

	NERVOUS SYSTEM:
	TYPES OF NERVOUS SYSTEM:
	central nervous system : is made up of the brain and spinal cord.

	ENOCRINAL GLANDS
	PLASMA MEMBRANE
	Transportation across the membrane:-


	ECOLOGY
	Introduction
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	DNA Replication:
	The three models for DNA replication

	Types of DNA:
	RNA Structure and Types:
	Types of RNAs:
	Protein Synthesis:
	TRANSCRIPTION:
	TRANSLATION:
	GENETIC CODE:
	REVIEW QUESTIONS
	● ZOOLOGY: జంతుgశుªస్తుˇంర
	● Cell: కణుం
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	● Organ system: అవయవ వయ వుˇథ
	● Prokaryotes: కుందుˇరక పూరవ జు´వుGలు
	● Eukaryotes: నిజ కుందుˇరక జు´వుGలు
	● Membrane: తవ చము
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	● Biosphere: జు´వగోళుం
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	● Nucleic acid: కుందుˇరకుªమ్ల ుం
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	● Decarboxylation: డీకుªర్బుª ు’ు’ లు షన్
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