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INTRODUCTION
 The antigen antibody interaction is a bimolecular association

similar to an enzyme-substrate interaction, with an important

distinction: it does not lead to an irreversible chemical

alteration in either the antibody or the antigen.

 The association between an antibody and an antigen involves

various noncovalent interactions between the antigenic

determinant, or epitope, of the antigen and the paratope of

the antibody.

 The specificity of antigen-antibody interactions has led to the

development of a variety of immunologic assays, which can be

used to detect the presence of either antibody or antigen.



STRENGTH OF ANTIGEN ANTIBODY 
INTERACTIONS

 Our second line of defence mechanism is medlated by antibodies or

immunoglobulin.

 These antibodies firmly bind with antigens to neutralize the latter.

 Antibody-antigen binding constitues an immune complex during which a

binding energy is generated as a result of formation of multiple bonds

comprising –

 HYDROGEN BONS

 IONIC BONDS

 VAN DERWALL BONDS

 HYDROPHOBIC BONDS



PROPERTIES OF ANTIGEN ANTIBODY INTERACTIONS
 Antigen-antibody interactions are non-covalent and reversible.

 When describing the strength of the antigen-antibody complex, the
following properties of antigen antibody interaction are taken into
account.

 ANTIBODY AFFINITY: The strength with which an antibody molecule
binds an epitope is called its affinity.

 ANTIBODY AVIDITY: Avidity gives a measure of the overall strength
of an antibody-antigen complex.

 SPECIFICITY AND CROSS LINKING: Specificity refers to the ability of
an individual antibody combining site to react with only one
antigenic determinant .

Cross reactivity refers to the ability of an individual antibody
combining site to react with more than one antigenic determinant .



NATURE OF ANTIGEN-ANTIBODY REACTIONS

 LOCK AND KEY CONCEPT: There is a specific antibody to
which a particular antigen can bind to. Thus, our concept of
antigen-antibody reactions is one of a key which fits into a
lock.

 NON COVALENT BONDS: The bonds that hold the antigen to
the antibody combining site are all non-covalent in nature
which includes hydrogen bonds, electrostatic bonds, Van
derWaals forces and hydrophobic bonds.

 REVERSIBILITY: Since antigen-antibody reactions occur via
non-covalent bonds, they are by their nature reversible.



TYPES OF ANTIGEN ANTIBODY INTERACTIONS

The types of antigen antibody interactions include:

 PRECIPITATION REACTION

 AGGLUTINATION REACTION

 RADIOIMMUNOASSAY (RIA)

 FLUORESCENT ANTIBODY TECHNIQUE

 ELISA 

 WESTERN BLOTTING

 FLOW CYTOMETRY



PRECIPITATION REACTION
 Antibody and soluble antigen interacting in aqueous solution

form a lattice that eventually develops into a visible precipitate.

 Antibodies that aggregate soluble antigens are called precipitins.

 Formation of an Ag-Ab lattice depends on the valency of both the

antibody and antigen:

 The antibody must be bivalent

 The antigen must be either bivalent or polyvalent



PRECIPITATION REACTION IN FLUIDS
 A quantitative precipitation reaction can be performed by placing a constant amount

of antibody in a series of tubes and adding increasing amounts of antigen to the tubes.

 A precipitation curve for a system of one antigen and its antibodies. This plot of the

amount of antibody precipitated versus increasing antigen concentrations reveals

three zones:

 Zone of antibody excess- Precipitation is inhibited and antibodies not bound to

antigen can be detected in the supernatant

 Equivalence zone- Maximal precipitation occurs in which antibody and antigen

form large insoluble complexes.

 Zone of antigen excess- Precipitation is inhibited and antigen not bound to

antibody can be detected in the supernatant.



PRECIPITATION  REACTION  IN  GELS

 Immune precipitates can form not only
in solution but also in an agar matrix.

 When antigen and antibody diffuse
toward one another in agar or when
antibody is incorporated into the agar
and antigen diffuses into the antibody-
containing matrix, a visible line of
precipitation will form.

 As in a precipitation reaction in fluid,
visible precipitation occurs in the region
of equivalence, whereas no visible
precipitate forms in regions of antibody
or antigen excess.



AGGLUTINATION REACTION
 The interaction between antibody and a particulate antigen results in

visible clumping called agglutination.

 Antibodies that produce such reactions are called agglutinins.

 Agglutination reactions are similar in principle to precipitation reactions;

they depend on the cross-linking of polyvalent antigens.

 Just as an excess of antibody inhibits precipitation reactions, such excess

can also inhibit agglutination reactions; this inhibition is called the pro-

zone effect.

 There are three types of agglutination reaction:

 DIRECT AGGLUTINATION

 PASSIVE AGGLUTINATION



DIRECT AGGLUTINATION REACTION

 Cells (such as bacteria, fungus, and erythrocytes) and insoluble particulate

antigens can be directly agglutinated by their specific antibodies.

 This lattice formation is seen visually as clumps. Hence, formation of clumps

indicates the presence of antigen-antibody binding. Lack of agglutination

indicates the absence of antigen-antibody reaction.

 The serum containing antibody is diluted serially in several test tubes to

which a constant suspension is added.

 A control tube is kept which has no antiserum. The tubes are incubated until

visible agglutination is observed.

 The tube showing higest agglutination is referred to as titer.





PASSIVE AGGLUTINATION 
 The soluble antigens are taken out and

attached to the surface of latex bead with

patients serum,

 Homologous antibodies present on serum

attached with antigens present on the

surface opf the carriers forming antigen

antibody complex that agglutinates.

 This method is employed in the pregnancy

test.



RADIOIMMUNOASSAY (RIA)
 It is a technique for determining antibody levels by introducing an

antigen labelled with a radioisotope and measuring the subsequent

radioactivity of the antibody component.

 It involves the following steps-

 A sample containing an unknown quantity of antigenic substance and its

specific antibodies are taken.

 A known amount of radio-labelled antigenic substance is added and

combined with unreacted antibody to form radio-labelled antigen

antibody complex.

 The radio-labelled antigen antibody complex is separated from the

sample and the amount is determined.





FLUORESCENT ANTIBODY TECHNIQUE

 The florescent antibody technique is often used to identify the
unknown antigen.

 This technique is based on the behaviour of the certain dyes which
produce florescence when exposed to certain wavelength of light.

 Such dyes are fluorescein isothiocyanate and rhodamune
isothiocyanate.

 This technique may be

 DIRECT

 INDIRECT



DIRECT METHOD
 Direct fluorescent-antibody tests are used to identify specific

microorganisms (antigens).

 Antibodies directed against antigens on the surface of a specific

microorganism are labelled with fluorescent dye.

 Fluorescent antibodies are incubated with the sample and antigen-

specific binding is allowed to occur.

 Excess and non-specifically attached antibodies are washed from the

sample

 The sample is viewed with a fluorescence viewer, whether a

fluorescence microscope



INDIRECT METHOD
 Indirect fluorescent-antibody tests are used to demonstrate the presence of

antibodies against a specific antigen in serum.

 Antigen or the microorganism itself is incubated with the patient's serum

 Excess serum is washed away, leaving only antibodies specific for the antigen
(or antigenic portion of the microorganism) present in the patient's serum
bound

 The sample (lab stock of antigen or organism) is then incubated with
antibodies labelled with fluorescent dye that are specific for human
antibodies (fluorescent aniti-human antibody antibodies)

 (inject human immunoglobulins into another species and it will produce
anti-human immunoglobulin antibodies)

 The sample is viewed with a fluorescence viewer, exactly like the direct
antibody tests.



ENZYME LINKED IMMUNO SORBENT ASSAY (ELISA)

 ELISA techniques use antibodies linked to an enzyme, such as alkaline
phosphatase.

 The solid surface is the micro ELISA plate having shallow well and made up of
polystyrene.

 The steps of ELISA includes:

 An antibody linked to the indicator enzyme is added to the test well and is
bound in the well if the antigen it is specific for is present.

 To determine whether or not the enzyme-linked antibody is bound in the well
substrate for the enzyme is added.

 If the enzyme linked antibody is present the substrate is converted to a product
that causes a color change.



DIRECT ELISA
 The direct ELISA is used to detect specific antigens bound in a test well.

 Firstly the bottom of the test well with an antibody against that antigen.

Then patients serum is added. If the antigen is present in the patient's

serum it will stick to the antibody that is coated at the bottom of the well.

 Now the serum is allowed to sit in the well for a few minutes to give the

antigen a chance to stick and then wash the excess serum away.

 Next enzyme-linked antibody is added which is specific for the antigen.

 Now substrate is being added. If there is any enzyme-linked antibody

present a product will be formed that causes the color change.



INDIRECT ELISA
 The indirect ELISA is used to detect antibodies against an antigen bound in a test well.

 The well is first filled with antigen which adsorbs to the well surface.

 Then the well is emptied to remove the excess of antigen.

 Test antiserum is added to those wells. If the antibodies in the antiserum are homologous

they bind the adsorbed antigen forming antigen-antibody complex.

 The well are again washed to remove free antibodies.

 Enzyme linked antibodies are now added to form antigen-antibody complex.

 Then a substrate is added which produced a colour.



WESTERN BLOTTING
 Identification of a specific protein in a

complex mixture of proteins can be
accomplished by a technique known
as Western blotting.

 In Western blotting, a protein
mixture is electrophoretically
separated on an SDS-polyacrylamide
gel (SDS-PAGE), a slab gel infused
with sodium dodecyl sulfate (SDS), a
dissociating agent.



FLOW CYTOMETRY
 Flow cytometry is commonly used in the clinical laboratory to identify and

enumerate cells bearing a particular antigen.

 Cells in suspension are labelled with a fluorescent tag by either direct or
indirect immunofluorescence.

 The cells are then analyzed on the flow cytometer. In a flow cytometer, the
cells exit a flow cell and are illuminated with a laser beam.

 The amount of laser light that is scattered off the cells as they passes
through the laser can be measured, which gives information concerning
the size of the cells.

 In addition, the laser can excite the fluorochrome on the cells and the
fluorescent light emitted by the cells can be measured by one or more
detectors





APPLICATIONS OF ANTIGEN ANTIBODY INTERACTIONS

There are a numerous scientific and biologically important
applications of antigen antibody interactions:

Helps antibody mediated immunity in infection and tissue injury

 helps diagnosis of infections

 In epidemiological surveys

Detection of antigen and antibody

Determination of blood group for transfusion



CONCLUSION

 Antigen-antibody interaction, or antigen-antibody reaction, is a
specific chemical interaction between antibodies produced by B cells
of the white blood cells and antigens during immune reaction.

 It is the fundamental reaction in the body by which the body is
protected from complex foreign molecules, such as pathogens and
their chemical toxins.

 The use of antigen antibody interaction has made serologic diagnostic
tests more sensitive, rapid, and simpler to use.

 The antigen antibody interaction finds its application in a variety of
fields like the genetics, heathcare, evolution, ecology, reproductive
and developmental immunology.
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WHAT IS BIOLOGICAL CLOCK?

 Our biological clocks are grouping of interacting 

molecules in cells throughout  the body .

 A “master clock” in the brain coordinates all the 

body clocks so that they are in synch.

 Biological clocks are composed of genes and 

proteins that operate in a feedback loop. 

 Clock genes contain instructions for making 

clock proteins, whose levels rise and fall in a 

regular cyclic pattern.



BIOLOGICAL CLOCK
FACTS ABOUT BIOLOGICAL CLOCK



WHY THERE IS BIOLOGICAL CLOCK?

 We live in a world that changes its levels of illumination and 
temperature everyday and night of our lives.

 To make the best opportunities and to avoid the risks posted 
by this variability, living things have evolved internal timing 
mechanisms, called biological clocks, which co-ordinate their 
metabolism and behaviour with the daily rhythm of the world.

 The clock mechanisms that organizes our cycles of activity 
and inactivity consists of a number of structures located in 
depths of the brain. 

 It sends to the body a variety of nerve and chemical 
messages that orchestrate our organ systems so that they 
operate harmoniously with another as well as with external 
light and temperature.



CIRCADIAN RHYTHMS

 Circadian rhythms are physical, mental, and behavioural 
changes that follow a daily cycle. 

 They respond primarily to light and darkness in an 
organism‟s environment.

 Sleeping at night and being awake during the day is an 
example of a light –related circadian rhythm.

 Circadian rhythms are found in most living things, including 
animals, plants, and many  tiny microbes.

 The study of circadian rhythms is called chronobiology.

.



CIRCADIAN RHYTHM





DOES THE BODY MAKE AND KEEP ITS 

OWN CIRCADIAN RHYTHMS?
 Natural factors within the body procedure 

circadian rhythms. However, signals, from the 
environment also effect them.

 The main cue influencing circadian rhythms is 
daylight.

 This light can turn on or turn off  genes that 
control the molecular structure of biological 
clocks.

 Changing the light-dark cycles can speed up, slow 
down, or reset biological clocks as well as 
circadian rhythms. 



WHAT IS MASTER CLOCK?

 A master clock in the brain coordinates all the 
biological clocks in a living  thing, keeping the 
clocks in sync.

 In vertebrate animals, including humans, the 
master clock is a group of about 20,000 nerve 
cells ( neurons) that form a structure called the 
suprachiasmatic nucleus, or SCN .

 The SCN is located in a part of the brain called the 
hypothalamus and receives direct input from the 
eyes. 





CIRCADIAN RHYTHMS AFFECT BODY 

FUNCTION AND HEALTH:
 Circadian rhythms can influence sleep wake 

cycles, hormones release, eating habits and 
digestion, body temperature, and other important 
bodily functions.

 Biological clocks that run fast or slow can result in 
disrupted or abnormal circadian rhythms.

 Irregular rhythms have been linked to various 
chronic health conditions, such as sleep disorders, 
obesity, diabetes, depression, bipolar disorder, and 
seasonal affective disorder.



HOW ARE CIRCADIAN RHYTHMS 

RELATED TO SLEEP?
 Circadian rhythms help determine our sleep patters. 

 The body‟s master clock, or SCN, controls the production 
of melatonin, a hormone that makes you sleepy.

 It receives information about incoming light from the 
eyes to the brain.

 When there is less light-like at night-the SCN tells the 
brain to make more melatonin so you get drowsy. 

 Researchers are  studying how shift work as well as 
exposure to light from mobile devices during the night 
may alter circadian rhythms and sleep-wake cycles. 





HOW ARE CIRCADIAN RHYTHMS 

RELATED TO JET LAG?
 People get jet lag when travel disrupts their 

circadian rhythms, When you pass through 
different time zones, your biological clocks will 
be different from the the local time.

 For examples, if you fly east from California to 
New York, you “lose” 3 hours.

 When you wake up at 7.00 am on the east 
coast, your biological clocks will reset, but this 
often takes a few days.





WHAT IS CLOCK AND WHAT IS 

SUBJECTIVE TIME?
 Clock is an instrument which gives us the ideas about the universal 

presence of time.

 However subjective time differs from subject to subject and it is 
because the experience of the subject tells us about its perception 
with regard to time and this is called subjective time.

 An observer‟s judgement of such duration of subjective time 
depends on various factors such as emotion, attention, memory, 
pathological conditions, and nerve impairments. 

 However time in general is the clock time which either dilates or 
squizes in specific situations.

 And the perception mechanism happens in the Central Nervous 
System and is the sum total of the stimuli associated with cognitive 
process and environmental changes.



PERCEPTION

 Perception is the organisation, identification, and 
interpretation of sensory information in order to represent 
and understand the presented information, or the 
environment.

 All perception involves signals that go through the nervous 
system, which in turn result from physical or chemical 
stimulation of the sensory system, Fpr example, vision 
involves light striking the retina of the eye, smell is mediated 
by odour molecules, and hearing involves pressure waves.

 Perception is not only the passive receipt of these signals, 
but it‟s also shaped by the recipient learning, memory, 
expectation, and attention.



FACTORS AFFECTING  PERCEPTION

 The factors which affect the perception are 

shown in following.

 The situation ;   time, work setting, and social 

setting.

 The target ; size, intensity, background, novelty, 

proximity, motion.

 The perceiver ; attitudes, motives, interests, 

experience, expectations.



PROCESS OF PERCEPTION

 Reception- In this process ,a person receives the information through stimuli.

 Selection- This is governed by two types of factors:

 External factor: These are size, intensity, proximity, motion and novelty.

 Internal factor: These are attitude, motives, experiences, interests and expectations.

 Organization: It is the process by which we sort stimuli into a meaningful pattern. It 

involves the following.

 Grouping: Assembling of stimuli on the grounds of similarity.

 Proximity: This is the closeness of stimuli to one another that affects perception .

 Closure: It is the ability to organise stimuli so that together they form a whole 

pattern.

 Interpretation: It is the formation of an idea about the information that is sensed , 

selected and organised. It involves the following phenomena: primacy affect 

,selective perception, stereotyping, halo affect, and expectancy effect. 



TIME PERCEPTION 

 Time perception refers to a person‟s subjective 
experience of passage of time, or the perceived duration 
of events, which can differ significantly between 
different individuals  or in different circumstances.

 Although physical time appears to be more or less 
objective, psychological time is subjective and 
potentially malleable, exemplified by common phrases 
like “ time flies when you are having fun‟‟  and „a  
watched pot never boils‟. This malleability is made 
particularly apparent by the various temporal illusions 
we experience.





HOW WE PERCEIVE TIME

 Although psychologists believe that there is a neurological system 
governing the perception of time, it appears  not to be associated 
with specific sensory pathways, but rather uses a highly distributed 
system in the brain.

 Time perception therefore differs from our other senses-sight , 
hearing, taste, smell, touch , even proprioceptison – since time  
cannot be directly perceived, and so must be „reconstructed‟ in some 
way of the brain. 

 Neurotransmitters such as dopamine and 
norepinephrine[adrenaline] are  integrally involved in our perception 
of time, although the exact mechanism is still not well understood.

 The human brain appears to possess some kind of „internal clock‟ 
which is linked to specific dopamine levels, or possibly even several 
different clocks working together but independently, each of which 
may dictate our time perception depending on the particular context.  



CONCLUSION

 It seems all the processes that is happening in the earth is rhythmic starting from 
movements of earth, movement of plants, movement of cellestial bodies, occurrence 
of day and night and manifestation of behavioural activities of the animates and 
inanimate.

 If the megacaution and the micro caution taken together, the organism is the 
representative of the megacaution which is existing since the process of evolution 
itself.

 If a deeper analysis is done, the manifestation of life itself in an organism is the 
cumulative function of innumerable rhythms that is occurring by the 70 trillion cells 
at cellular levels, by decentralised organ systems, neuronal functions and cognition 
behaviours. 

 However perception is the only mechanism which passes through the living 
organisms and the imprint in the bi-level makes it reflect as biological clock because 
of existence of various experiences, time exists as a factor.

 If there would not have been any perception, there would not have been any time 
too.

 Thus perception itself is an automatic mechanism which brings forth time and 
biological clock. However beyond these exists the eternal time.
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ABSTRACT 

• In an ecosystem various type of organisms are living, where we never noticed how they survived , how
they feed and how they exist etc.

• But they are existing by the nature, everyone has their own nature which give some a relation bridge
between the organisms.

• When this type of relationship establish, there is a common nature happens that my be prey, parasite,
host, host etc.

• We are surrounded by parasite and host, as we know these are the junction of the food web and we are
also

• Predation:
Predation takes place when one organism (the predator) consumes another (the prey). Typically,

carnivores, such as the cheetah pursuing the gazelle mentioned above, are excellent examples of
predation. In its broadest sense, the term predation includes all consumption of another organism for
nutrients, including herbivore and parasitism. However, as the latter have some unique characteristics,
they are often considered independently of predation.

•



Symbiosis

• The definition of symbiosis was a matter of debate for 130 years.

• In 1877, Albert Bernhard Frank used the term symbiosis to describe the mutualistic relationship in lichens.In 1879, the
German mycologist Heinrich Anton de Bary defined it as "the living together of unlike organisms".

• The definition has varied among scientists, with some advocating that it should only refer to persistent mutualisms, while
others thought it should apply to all persistent biological interactions, in other words mutualisms, commensalism,
or parasitism, but excluding brief interactions such as predation.

• Cleaning symbiosis is an association between individuals of two species, where one (the cleaner) removes and eats parasites
and other materials from the surface of the other (the client).

• It is putatively mutually beneficial, but biologists have long debated whether it is mutual selfishness, or simply exploitative.

• Cleaning symbiosis is well-known among marine fish, where some small species of cleaner fish, notably wrasses but also
species in other genera, are specialized to feed almost exclusively by cleaning larger fish and other marine animals.
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Commensalism

• Commensalism was derived from Latin for “eating at same table”, denotes an association
which is beneficial to one partner and at least not disadvantageous to the other.

• The two partners can survive independently.

• Humans harbor several species of commensal protozoans, that colonize in the intestinal tract
such as Entamoeba dispar, Entamoeba hartmanni, Endolimax nana

• Commensalism occurs when one organism is positively affected by the relationship while the
other organism is not affected, either negatively or positively, by the interaction. Cattle egrets
who feed on the insects stirred up by domesticated cattle are an example of commensalism.
Some birds have even taken advantage of the invention of the lawn mower to extend this
relationship to the suburban lawn.



Parasitism

• Parasitism is a type of symbiotic relationship between two organisms: a parasite, usually the
smaller of the two, and a host, upon which the parasite is physiologically dependent.

• The relationship may be permanent, as in the case of tapeworms found in the vertebrate
intestine, or temporary, as with female mosquitoes, some leeches, and ticks, which feed
intermittently on host blood.

• In other words, it is a symbiotic relationship in which one animal (the host) is to be injured by
the activities of the other animal (the parasite) to be benefited.

• A parasite is physiologically dependent upon its host for nutrition. While the host is
negatively affected by the loss of nutrients to the parasite, parasitism rarely leads directly to
the host's death. Unfortunately, humans are hosts to any number of parasites, including liver
flukes, tapeworms, lice, pinworms, giardia, and many others.



Intraction between two types of species



Relation

Prey and predator relationship

•Technically, a predator-prey relationship is one type of symbiosis. Symbiosis is any type of interaction
between two different species of living things in the same environment. A predator-prey relationship is
between two animal species —one kills and eats the other. Not all sources include this as a type of
symbiosis, arguing it is different from the three other types of symbiotic interactions between organisms..

•These interactions may be synergistic or antagonistic and thus produce diverse effects in infected humans
and animals. Interactions among parasites strongly influence parasite dynamics and therefore play a major
role in structuring parasite populations (both within and among hosts) as well as host populations.

•A few examples of parasites are tapeworms, fleas, and barnacles. Tapeworms are segmented flatworms 
that attach themselves to the insides of the intestines of animals such as cows, pigs, and humans. 
Barnacles, which live on the bodies of whales, do not seriously harm their hosts, but they do itch and are 
annoying.

Parasite and host relationship



Universal mechanism of prey 
predator/ parasite that relationship 

with example
• If we knew whether most defensive traits could be

characterized as bidirectional or unidirectional, we could
reach some tentative conclusions about the probable
stabilizing or destabilizing effects of coevolution.

• If we knew in more detail how trait values of the two
species enter into an expression for the consumption rate,
then we would have made a major step towards knowing
how traits in each species should respond to evolutionary
change in traits of the other species.

• The shapes of functional and numerical responses of
predators are often key determinants of the stability of the
coevolutionary system and of the direction of response of
one trait to a change in a trait in the other species.



Their role in evolution

• Understanding the evolution of a predator-prey interaction requires a description of the potential
dynamics of one or more traits in one or both species through time.

• Because the genetics of such traits are generally largely or completely unknown, most recent
models have adopted approaches that are largely phenotypically based.

• Population cycles are a potential consequence of predator-prey interactions without any evolution,
and both predatory and anti-predator traits have been shown to affect the stability of the ecological
interaction.

• PREDATOR EOLUTION
– Predator evolution alone is able to drive cycles in otherwise stable systems, but it appears to be relatively

unlikely to do so.
– Cycles require that higher prey densities select for lower predator consumption rates and that the response

to selection be very rapid
– predator numerical response (per capita growth rate) that increases at a decreasing rate as prey densities

become high. Under these conditions, it is advantageous to reduce costly traits that increase capture when
prey are abundant or easily caught because increased food intake increases population growth by only a
small amount.

– This decrease in predation when prey are abundant has a destabilizing influence on the system because it
allows the prey population to continue growing when it is abundant



• PREY EVOLUTION
– The evolution of prey defensive traits is more likely to be a source of

instability than is evolution of capture-related traits in the predator.
– Instability can take the form of population and trait cycles or of

evolution that leads to extinction of the prey species. Each of these
outcomes depends on the presence of a saturating functional
response on the part of the predator (absent from many previous
models of evolution in predator prey systems).

• COEVOLUTION
– Most of these have found that predator-prey coevolution can lead to

cycles in both traits and population densities.
– There have been enough studies with different assumptions that it is

now possible to identify some of the key features responsible for
stabilization or destabilization.

– Clearly, the cases of predator evolution and prey evolution are
limiting cases of coevolution, so it must be possible for the outcomes
described above to occur under genuine coevolution, provided the
species have very unequal magnitudes of evolutionary change in their
capture-related parameters.



Significance of their existence

• Existence of the organisms is basis on the
evolution.

• The nature of symbiosis give the theory of
existence or struggle for existence.

• The significance is only that previously discussed
commensalism, parasitism, prey and predator
relationship.

• Various type of situation arises where the
common bridge between the organisms break, at
that time mother nature revive situations to back
state.
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Brain,  Nervous System, Mind  and Beyond

Introduction:-

The brain is the most complex organ in the human body. It produces our every 

thought , action, memory , feeling and experience of the world . This Jelly like mass of 

tissue weighing about 1.4 kilogram contains staggering 100 billion Nerve cells or 

neurones. The mind is a set of cognitive faculties including consciousness 

imagination perception thinking judgement language and memory it is usually 

defined as a Faculty of an entity’s thoughts and consciousness.



Structure and Function of Brain and nervous system: -

The human neural system like other vertebrates consists of three main division that is,

 Central Nervous System 

 Peripheral Nervous System 

 Autonomic Nervous System

Central nervous system:-

A fully developed human brain or encephalon is a large organ which fills the cranial cavity .  Its weight 

is about 1.4 kg besides its large size as compared to the total body weight, reaches the peak of 

evolution a brain among animals.

The brain as well as spinal cord are covered bio membranes known as meninges . It consists of 3 layer 

that is,

Dura mater

Arachnoid 

Pia mater



Parts of Brain: -

Brain is divided into three parts that is,

 Forebrain 

 Midbrain

 Hindbrain

Forebrain :-

It is otherwise called prosencephalon.

It consist of ,

I. Cerebrum(Telencephalon)

II. Olfactory lobe (Rhiencephalon)

III. Diencephalon



I. Cerebrum (Telencephalon):-

 The cerebrum is the largest part of the human brain. It Occupies 2/3 part of brain.

 It is otherwise called telencephalon.

Structure :-

 Cerebrum fills with cranium from the level of eyebrows.

 It is partially divided into two large ovoid left and right cerebral hemisphere by a deep central fissure are

called longitudinal cerebral fissure.

 The two hemispheres are jointed by a great Central white commissure called Corpus callosum.

 Each hemisphere contains a cavity called right and left lateral ventricle is communicate with the third

ventricle by interventricular foramen of monro.

 The surface of each hemisphere has number of constant folds called convolution or gyri separated by

furrows called sulci.



I. Olfactory lobe (Rhiencephalon):-

 It is the part of cerebral hemisphere embedded in a frontal lobe.

 The olfactory lobe or bulb controlling the sense of smell.

 The cavity of each olfactory lobe is called Rhiencoel.

 Primary motor area situated in frontal lobe it is concerned with particular muscular

contraction.

 Premotor area situated in the front of primary motor area it is related to learned motor activities

like writing.

 Primary olfactory area it is interpreted sense of taste and it is located in parietal lobe.

 Primary auditory area .It is interpreted the pitch and rhythm of sound and it is located in

temporal lobe.

I. Diencephalon:-

 Diencephalon is situated between the cerebral hemisphere above and midbrain below.

 It is the second largest part of cerebrum.

 It is cavity known as the III ventricle, is connected to each lateral ventricle of cerebral

hemisphere by foramen of monro separately.



a) Epithalamus:-

 The upper part consists of two larger ovoid right and left masses of Grey mater or either side of III

ventricle called thalami.

 Epi thalamus work as an organ for the preparation of certain crude sensation such as extreme heat,

cold and pain.

b)Hypothalamus:-

 It is located on the ventral region of the diencephalon.

 The hormones released from the posterior pituitary gland are synthesized in hypothalamus.

 Hypothalamus acts as link between neural system and endocrine system.

 Hypothalamus functions mainly as thermoregulatory Centre, regulation of water balance, and

Carbohydrate and fat metabolism.

 It also controls feelings of a pleasure, sex , anger fear hunger and thirst.

MidBrain (Mesencephalon):-

• The midbrain mesencephalon is a small middle part of the brain. 

• It lies behind the diencephalon and   above the hind brain .



 It lies behind the diencephalon and ventral part or floor called cerebral peduncle or crura cerebri.

 The cavity of the mid brain is called cerebral aqueduct. It connects the III ventricle and to the IV

ventricle.

 Corpora Quadrigemina consists of 2 Superior colliculi. It Serves as visual reflex centre.

 Where as inferior colliculi functions as auditory reflex centre.

 The oculomotor II and the trochlear IV cranial nerves arise from midbrain.

III)HindBrain (Rhombencephalon):-

 Hind brain or rhombencephalon includes cerebellum, pons varolii and medulla oblongata.

 The cavity of hand brain is called the IV ventricle.

 It lies in front of cerebellum and behind the pons and medulla oblongata.

 The roof of IV ventricle is made up of choroid plexus and contains an opening called the foramen of 

magenen.



Cerebellum:-

 It is the second largest part of the brain is smaller than cerebrum.

 It is placed dorsal to the pons varolii and medulla oblongata.

 It is similar to cerebrum structurally being divided into two cerebral hemisphere.

 Each cerebral hemisphere consists of Grey matter on the outside and white metal in the centre.

 The two hemisphere are connected by a constricted unpaired median lobe called Vermis.

 Cerebellum helps in maintaining proper posture, walking, running, voluntary movement as

required during eating ,dressing &writing.

 It is also controls the acceleration and speed during movement.

Pons Varolii:-

 This portion of the hindbrain lies between the cerebral peduncle above medulla oblongata below 

and in front of cerebellum.

 Pons provides for continually of conduction pathway in the brainstem.

 Due to the presence of these cranial nerve nuclei ,pons mediate  control over mastication, 

salivation, lacrimation, facial expressions, and ocular movement.



III)Medulla Oblongata:-

 It is the last part of the brainstem.

 It is placed between the spinal cord below and the pons above.

 It contains the inferior part of the IV ventricle.

 Medulla is often called the spinal bulb.

 It lies just within the foramen of Magnum at the base of the brain.

 Medulla consists of the white matter on the surface and grey metal in the centre like that is spinal cord.

 It functions as follows:-

 It contains nucleus of origin and termination of many cranial nerves.

 It mediate an essential control over such functions as respiration ,heart beat rate ,control of blood vessel ,swallowing

,phonation , vomiting and secreting activities of the gastrointestinal tract.

Spinal Cord:-
 The spinal cord of man is somewhat cylindrical mass of nervous tissue about the thickness of little finger.

 It is about 34 to 45 cm long.

 The spinal cord forming the butterfly shaped or H shaped  Central area.

 It is filled with the cerebral spinal fluid.

Functions: -

 The spinal cord mainly controls the reflex activity.

 It conduct the impulse to and for the brain.



Peripheral Nervous System: -

 Peripheral nervous system consists of the nerves and ganglia outside of the brain and spinal cord.

 The peripheral nervous system divided into the somatic nervous system and autonomic nervous system.

 It constitutes of cranial nerves and spinal nerves.

Cranial Nerves:-

 There are 12 pair of cranial nerve in man which emerge from the brain

 They are primarily concerned with the sense organ glands in muscles of the head.

 It is further divided into three categories

a. Spinal Nerve

b. Motor Nerve

c. Mixed Nerve

a. SpinalNerve :-

 It includes olfactory auditory and optic..

a. Motor Nerve:-

 Oculomotor, trochlear, abducens hypoglossal.

a. Mixed Nerve:-

 Trigeminal, facial glossopharyngeal and vagus nerves.

 Majority of cranial nerves arise from near medulla oblongata.

.

ii.Spinal Nerves:-

 There are 31 pairs of spinal nerves arising from spinal cord in man.

 Each smile spinal nerves emerge from the intervetebral foramen.



How Brain Works?

 The brain may simply be the biggest part of the body.

 It tells Virtually every other part of your body what to do all the time whether you are aware of it or not.

 It controls what you think and feel, how you learn and remember and the way you move.

 It also controls things you might not think about like the beating of your heart and whether you feel sleepy

or awake.

What is Mind?

The mind is a set of cognitive faculties including consciousness, imagination , perception , thinking

judgement, language and memory. It is usually defined as the faculty of an entity’s thought thoughts and

consciousness is called mind.



Is it inside Brain or some where else?

1. Human mind is not located in the human brain as science believe .Mind is present across our body it

is present in each and every cell of our body.

2. The origin of the meaning of the minds offers a long and rich history. unlike many other words and

phrases there is no clear evolution given for its use. Its meaning was more dependent on the context of

its usage rather than any single meaning.

3. If Spoken of by a philosopher the mind may well mean one’s personality, identity, and their memories.

For the religious the Mind houses the spirit, an Awareness of God, or to the scientist the mind is the

generator of ideas and thoughts the mind has carried with it many diverse labels.

How Mind Functions? 

The mind’s 3 distinctive functions these are thinking feeling and wanting.

1.Thinking: -

 It is the part of the mind.

 It makes sense of life events.

 It  creates the ideas through which we define situation, relationship and problems.

 2.Feelings: -

 It is created by thinking evaluating whether the events of our life are positive or negative feelings 

continually tell us “This is how I should feel about what is happening in my life. I am doing really well 

or alternatively things are not going well or for me.”



3. Wanting: -

 Our Desire allocate energy to action, in keeping with what we define as desirable and possible .

 The over all content of mind  is the pattern . When you perceive something the mind matches it to  a pattern and then 

uses  this pattern to bring meaning to awareness

Does Physiology of Nervous System Explain Mind?

Till date however intense description and experiment has been conducted they don’t explain the mind in The Nervous 

System so, it  definitely directs us mind a separate plane which independently functions then brain and nervous system. 

Now question arises where mind remains? Is  mind more empower than brain and nervous system ? However it is true 

that mind functions through our neural setups and makes us act .Conscious activity of our mind gives us success to our 

external duties and responsibilities however the automatic, involuntary functions of our visceral organs and rhythmic 

function of our own physiology is governed by something which is not clear yet. However the combine functions of all this 

is the life that manifest in the organism . Life is fundamental to all animals.

.



Beyond Brain Nervous System and Mind What Plays a Role in Existence of Life in the Body?

Here, a fundamental question is what is life? Life itself is a region for containing brain,mind, nervous system and

all other system of the body . still it is confusing if a body contents life or life contains body or something else beyond

body and life is the representation of life individual, planet and the whole cosmos and it seems the way the things are

governed is an universal cosmic conscious pool.

Conclusion:-

The brain is like a computer that controls the body's function and The Nervous System is like network that relays

message to Parts of the body. The human brain is a very complex and interesting organ in the human body, it is so

interesting that there have been extreme amounts of research by scientist studying the role of that the brain plays in

conjunctive activity . The brain has three basic units that are all responsible for its own distinct functional role of the

body. We have been primarily concerned to explore in a preliminary fashion the domain of the mental . We have looked

briefly at various different kinds of actual and possible Minds - normal and abnormal human minds ,animal minds

,angelic minds and So on- and at the variety of mental phenomena- thought, perception ,sensation , emotion etc.

Describing what a mind might be like is partly a matter of describing the kinds of mental phenomena .



DINOSAURS: Causes Of Extinction

DR. MRS ASIMA TRIPATHY



Evolution of reptiles represent the first terrestrial 
vertebrates adapted for life on dry land.

 ADAPTIVE RADIATION

Because of the competition for food and living space ,a 
single ancestral species   evolves into different forms 
which occupy different habitats . This is called adaptive 
radiation.

Adaptive radiation took place twice:  1.Palaeozoic 
Radiation

2.Mesozoic Radiation



MESOZIC RADIATION

►Cotylosaurs disappeared in this era.
►This was truly known as “The age of reptiles”.
►Second and bigger radiation

Notable lines based on the morphology of skull :
1.Anapsid Line
2.Synapsid Line
3.Euryapsid Line
4.Parapsid Line
5.Diapsid Line



Earliest diapsids were divided into 2 branches
1.Lepidosauria
2.Archosauria  

Archosauria represented
• Pterosauria
• Dinosaurs
• Crocodilia

DINOSAURS

Evolved from Thecodontia(early descedants of archosauria).
At the end of Triassic Period.

They were subdivided into 2 orders :
• Saurischia
• Ornithischia



SAURISCHIA
• Saurischia means “Reptile hips”.
• Possesed triradiate pelvis.

Suborders are : 1.Theropoda
2.Ornithomimus
3.Allosaurs
4.Tyrannosaurs rex

ORNITHISCIA
• Ornithiscia means “Bird hips”.
• They had typical triradiatebird like pelvic girdle.
• They were herbivorous.

Suborders were : 1.Iguanodon
2.Stegosaurus
3.Triceratops





EXTINCTION
Extinction is the process in which groups of organisms(species) die out and completely perished from the 
earth surface.
If birth rate is less than death rate, over time extinction occurs.

EXTINCTION THEORIES

 The topic is controversial since 1980
 The major sides of schism are broken down into: 

Intrinsic Gradualists

Extrinsic Catastrophists

Scientists falling in this category believe that the extinction was gradual by earthly nature and takes some 
time to occur.
Ex-Volcanism ,Plate tectonics 

Ultimate cause was believed to be fairly sudden 
Ex- Asteroid impact



• Dinosaurs are believed to extinct in mass extinction.
• It was sudden.
• It resulted in decrease in global diversity.

SOME OF THE THEORIES OF EXTINCTION ARE

ASTER0ID IMPACT HYPOTHESIS

VOLCANISM

CONTINENTAL DRIFTS

INTERSPECIFIC COMPETITION

ICE AGE THEORY



ASTEROID IMPACT HYPOTHESIS

 A Massive Asteroid hit the earth at CHICXLUB on the Yucatan Peninsula about 65 million 
years ago.

Meteor crater is 180km from rim to rim.
Dense clouds of dust blocked sun rays which resulted in darkening and chilling of earth.
Green house gases created.
Temperature became very high.
Cretaceous plants got destroyed.
HERBIVOROUS dinosaurs starved and the carnivorous are left with nothing to eat.



EVIDENCES FOR THE ASTEROID IMPACT HYPOTHESIS

1.IMPACT CRATER:
• Lies just off the Yucatan Peninsula.
• 10km wide
• Travelled 30km/sec
• Impact occurred 65 mya.

2.RARE METAL
• Rare  metal iridium common in asteroids is found.
• Levels of IRIDIUM is 30 times greater than  average near  K/T 

boundary.

3.MELTED ROCK
• IMPACT EJECTA(Pieces of once molten rock) found.
• Ranging in size from large chunks to tiny beads.



EVIDENCE  FOR THE ASTEROID IMPACT HYPOTHESIS

4.FRACTURED CRYSTALS
• Often called “SHOCKED QUARTZ”.
• Distinctive pattern of fracturing by high energy impacts.
• Common near K/T boundary.

5.FOSSIL RECORD
• Gradual decline in the no.  Of dinosaur species 



VOLCANISM HYPOTHESIS

Believed to be occurred at the end of cretaceous period.
Massive volcanic activity between 63 to 67 mya.
Particularly on DECCAN PLATEAU in Western India.
Dust and soot created which blocked out sun rays producing climatic  change.
The dinosaurs found it hard to adapt with the climate.
Lava rock composition found in Deccan traps are rich in Iridium.



EVIDENCE  FOR VOLCANISM HYPOTHESIS

1.LAVA FLOWS

• Lava flow covers 200,000sq. Miles of Deccan plateau.
• Depth more than 6500 ft.

2.RARE METAL

• High concentration of Iridium at geological layer 
associated with dinosaur extinction.

• Ir is found in molten rocks.

3.FRACTURED CRYSTALS

4.FOSSIL RECORD



CONTINENTAL DRIFTS

 Movement of TECTONIC PLATES inside the earth.
 Continents heaved upward.
 Ocean currents redirected.
 Sea levels fell.
 COLORADO PLATEAU rose thousands of feet high.
 INTERIOR SEAWAY which once divided North America in half , 

drained away.

EVIDENCE FOR CONTINENTAL DRIFT HYPOTHESIS

1.SEA LEVEL: Presence of 65-70 million years old fossilised ocean 
creatures thousands of feet above present day sea level.

2.FOSSIL RECORD: Fossil evidence clearly shows decline in no .of 
dinosaur species.



INTERSPECIFIC COMPETITION

• Cretaceous animals may have competed with dinosaurs for food.
• Packs of small carnivorous mammals would have prayed on 

dinosaur eggs

EVIDENCE FOR INTERSPECIFIC COMPETITION

Fossils of small mammals have been found 65 Mya. But no one 
is sure whether they caused it or not.



ICE AGE THEORY

Earth cools into periods called Ice Ages.
Dinosaurs are thought to be cold-blooded.
Plants got covered with ice.
They left with nothing to eat. 
So, they could not adapt with the changing climate.

There is no real evidence of ice age.



UNFIT IN THE STRUGGLE FOR EXISTENCE
• Due to heavy body weight and non other adaptive features many species of dinosaurs became unfit in the struggle 

for existence.
• DIPLODUCUS and BRONTOSAURUS had tonnes of flesh, small heads and feeble teeth.
• Gradually perished from earth surface.

LOW BREEDING CAPACITY
• Longer animals were unable to breed among themselves  many times due to their huge body size.
• They had a gap or interval in breeding behaviour.

NON-AVAILABILITY OF FOOD
• During Mesozoic era food was not sufficiently available.
• Plenty of food was necessary.
• Due to climatic changes food scarcity took place. 



CONCLUSION
We can never exactly know what happened 65 million years ago, but 
we can come close. Most scientists believe that asteroids or comet put 
a dramatic exclamation point at the end of the cretaceous period. It is 
also widely acknowledged that continents shifted, sea levels dropped 
and volcanoes erupted across the world.

We can be satisfied maintain several viable hypothesis. It 
is likely that one of them or all of them in combination holds the 
answer. In time, with more evidence we will undoubtedly get closer to 
the cause of extinction of dinosaurs.

THE END


