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Basic Concepts in Cognitive

Neuroscience

The topic of today is lecture is basic concepts in cognitive neuroscience. Today | will talk to you
about the relationship between brain and behavior. We will talk about how the various structures

in the brain and the various processes inside the brain. A contribute to the happening of metal
sates and mental functions.
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What is Cognitive Neuroscience?

+ Cognitive Neufosciende is the study of the physiological

basis of cognition

To begin with let us ask what is cognitive neuroscience actually is. Cognitive neuroscience may
be defined as the study of physiological basics of cognition you might remember in the earlier
classes we have been talking constantly about cognitive psychology being an abstract science
and the entire frame of cognitive cycle we resting on the fact that we do not need physical
substrates to a rely upon while we are realizing about how mental functions exist and what is

basically the architecture of the mind.

In today’s lecture we will try to actually connect those that abstract architecture to a physical

architecture that is your brain.
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Just I will give an example about how your brain is involved in each and every activity you do.
Let us take the case of this boy John who is actually a who is sleeping everyday every morning
one of the first thing he does is he switches off the alarm clock that goes on right next to his
head. Now what must be happening in the brain when the alarm goes off the first step that
happens when alarm goes off is that the sound is reaches the ears of and this sound waves are
then converted into an kind of an electrical signal from the ear which is then communicated to
the brain.

The auditory areas in the brain actually help John really hear this sound then these signals then a
decision is taken whether to stop a alarm clock or to rise up, because it is already morning time
that signal or that decision has to be communicated towards the motor areas of the brain which
instruct John’s hand to actually go there and to stop the alarm Now this is a very simplest

examples of particular behavior that you might encage in.

But you should give an idea about in the simplest and most complex of the task that we do are

resembles the most complex of mental function that we can think about or brain is constantly



working, there is a entire system of communication and structures in the brain that actually

collaborate to bring about any kind of that the human being involves in.
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What do we do?

* We will study the vanous brain's structures & their
relationship with human cognitive processes

* We will also look at a vanety of methods to investigate
the relationship between brain & behaviour

* We will try & figure out how the above two can
contribute towards developing a theory of human
cogrmition

So let us talk about what do we do in cognitive neuroscience or in today’s lecture where do to be
precise. In today’s lecture we will talk about the various structures of the brain and their
relationship with the human cognitive processes we will also look at the variety of methods to
investigate the relationship between brain and behavior. Now we try to figure out also how this

above two can actually contribute towards developing a theory of human cognition.
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Organisation of the Nervous
System

* The nervous sustem, 1e. a collection of hundreds of
billions of specialised and interconnected cells through
which messages are sent between the brain and the rest
of the body

the central nervous system (CNS) made up of the bran
and the spinal cord, and

the peripheral nervous systems (PNS) the neurons that link
the ONS 1o our shin, musches and the glands

a large part of our behaviour is also controlled by the
endocrine system, the chemical regulator of the body that
consists of the glands that secrete hormones, influencing

behaviour

Let us begin with the organization of the nervous system. The nervous system basically is a
collection of hundreds of billions of specialized and interconnected cells through which the
massages are sent from the brain to the rest of the body and vice versa. The most basic or the
most primary parts of this nervous system are the central nervous system which consist of the
brain and the spinal cord, and the peripheral nervous system which links the central nervous

system to our skin our muscles and other glands in the body.

A large part of our behavior is also controlled by the endocrine system which is basically the
chemical regulator of the body which consists of glands that secrete a variety of new hormones

and other that influence our behavior.
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So, here is a figure you actually have look at it so here you will see the central nervous system

which is concessive of the brain in this spinal cord and the peripheral nervous system which
consist mainly of this peripheral nerves.
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Neurons: The Building Blocks of

the Brain

* the basic bullding block of the brain

o Capals discovery that individual units called neurons
were the basic building blocks of the brain was the
centrepiece of neuron doctrine - the idea that individual
cells transmil signals in the nervous system, and these
cells are not continuous with other cells as proposed by
the nerve net theory

Now coming to neurons, the neurons basically are considered to be the basic building blocks of
the brain this theory was basically first proposed by Raymond Cajal who discovered that the
individual units called neurons was the basic building blocks of the brain, and that basically
forms the centerpiece of doctrine called the neuron doctrine. The neuron doctrine actually said
these individual cells transmit the signals in the nervous system and that these cells are not

continuous with other cells as was earlier proposed by the nerve net theory.

So we are talking about these neurons as single and independent units which connects to each
other to a relay particular kinds of signals which actually happen while the brain is processing

the variety of stimuli, a variety of information that is incoming from the environment.
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Here you can see the figure of a neuron you will see that at the left most there is this cell body
which is basically where the nucleus of the neuron or the cell lies and you will see there are these
projections from the cell body which are called dendrites the job of them is basically to receive
messages from other neurons or other cells then you will see this long fiber emanating from the

cell body which is basically the axons.

Axon basically does the task of transmitting signals from the cell body towards other cells you
will see at the end of this axon there are these structures called terminal which actually from the
connections between a particular neuron and dendrites of another neuron to which has to be

connected.
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* cell body - contains mechanismes to keep the cell alive

* demdrites - branches which emerge out of the cell body
1O receive ugn.lh from other neurons

*  axon - transmuts signals o other neurons

* for all neurons, there is a small gap between the end of
the neuron’s axon and the dendrites or cell body of
another neuron. this gap is called a synapse

¢ neurons are not connected  indiscrimunately o other
neurons, but form connections only to specihic neurons;
to form neural circuils,

We will talk about this in more detail as you go ahead just to briefly remain the cell body
basically has the mechanisms to the cell alive. Dendrites are the branches which emerge out of
cell body. Axon transmits signals to other neurons and very important part of how the neurons
communicate is the fact that for all neuron there is a gap between the end of a particular neurons

axon and the dendrites are the cell body of another neuron.

This gap is called synapse this is the very significant part of how the neurons communicate
between each other. We will elaborate on how this communication happens as we go ahead.
Now these neurons also not connected indiscriminately to another is not like every neuron is
connected to every other neuron it is basically that this neurons are connected in form of special
networks called neural circuits or neural networks which are generally allocated towards the

particular kinds of a specific functions.
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Communication of Neurons
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¢ The neurons exist in an electrically charged environment, both
inside & outside of the neurons exist electncally  charged
parti les. called 1w Some of these are positiovly chareed whinle

others are neeatrocly chareed

* When & neuron is inactive or resting. more of the “plus
charges exist outside the neutron and more “minus” charges
exist inside; as o result the inside of each resting neuron in the

bram has an electrical charge of about <70 m\

Now let us talk about a bit about how the communication happens between these neurons. The
nervous system generally operates using a electro chemical process, these neurons exist in an
electrically charged environment and both inside and outside of the neurons exists these charged
particles called ions. Now some of these particles could be positively charged while others could
be negatively charged, when an neuron is inactive or resting more of the plus charge is more of
these positively charged ions are outside of the neuron while a lot of these negative charge

particles are existing inside of the neuron.

As a result of this difference of charged the resting potential are the basic charge of a neuron in a

resting state is generally around -70mV this one is called resting potential of neuron.
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* the electrical charge of an inactive neuron s called s

resting potential.

* however, the neurons are mostly busy

messages arriving from other neurons ramse & lower the

resting potential

i the dlectncal charge rises to about <50 mV. the neuron
will reach its threshold or trigger point for firing

when o neuron reaches s threshold, an action potential
Oof nerie nn,mlur sweeps down the axon at up o 200 mitles
per hour

However, it is really that the neurons are in the resting state they are generally busy, because
they are so much of information that the brain continuously receive from outside the
environment. Now for this basically how the brain really starts processing or starts taking in this
information and relaying it to the other areas of the brain is done by the neurons. So messages

keep on arriving from other neurons that actually influence the behavior of the neuron impulsion.

So the behavior could be like this resting position it could get higher up or it could get lower
down. Now if the electrically charged of this neuron impulsion let us say rises to about -50mV
the neuron will reach something called its threshold. The threshold is basically the trigger point
of neuron for firing. Once the neuron reaches its threshold it also generates the signal from its

cell which is called the nerve impulse or the action potential.

Once the threshold is reached the neuron is actually fires this action potential which actually
slips down from the cell body towards the axons and towards the terminal at speeds of around up

to 200 miles per hour.
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* What hagpyprens during an action potentinl

the asvon membrane s plerced by tiny tunnels or holes
called ronr

these tiny channels act like gates, which opens to allow the

socdium sons o rosh into the axvon

the channels open first near the soma, & then throughout

the length of the avon as the action potential zips along

each action potential s an o y " Woevent. o @
ey nnpnlu s first tnigeered near the soma, & then a

wave of activity travels down the length of the axon

Let us try and understand what is happening during an action potential how this signal is
generated actually. The axon membrane basically is pierced by tiny tunnels or holes called ion
channels these channels act like gates which opens to allow the sodium ions to rush inside or into
the axon. These channels open first near the soma and then throughout the length of the axon as

the action potential zips along.

So this happens in the soma or which is the cell body and then its starts opening consecutively
along the length of the neuron which is towards the axon and this is how basically this action
potential is zipping along. Each action potential is an all or an nothing event. So a nerve impulse
is first triggered near the soma that is the cell body, and then the wave of activity travels down

the length of the axon as | already said.
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This is the diagram of how the action potential might be generated in a neuron you can see that
there is gap between the terminal button of one neuron and dendrites of the other neurons. When
the action potential is fired there is exchange of neuron transmitters also between these two sets

of neurons which we will elaborate in this way.
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¢ after each nerve impulse, the cell briefly dips below its
resting level and becomes less willing or ready to fire
This negative after-potential occurs because potassium
(K+) ions low out of the neuron while the membrane
gates are open

After each nerve impulse the cell briefly dips below its resting level and then becomes less
willing or ready to fire. This negative after potential occurs basically because potassium ions
flow out of the neuron while the membrane gates are open. So this period basically is called the

refractory period when the neuron is not ready to fire.
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* Saltatory Comduction: the axons of some neurons are
coated with a fatty layver called myclin, small gaps in the
myelin help nerve impulses move faster,

* imstead of passing down the entire length of the axon,
the action potential jumps from gap to gap, a process
called saltatory conduction

* when the myelin layer is damaged, a person may suffer
from numbness, weakness or paralysis. in fact, that is
what happens in multiple sclerosis, a disease that occurs
when the immune system attacks & destroys the myelin
in a person'’s brain (Khan et al, 2010).

And phenomenon during are about the communication between the neurons is the phenomena of
salutatory conduction. The salutatory conduction basically has to do with the myelin sheets.
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If you remember the figure of the neuron that | just showed you can see that there is this coving
over the fiber which was the axon and this covering is basically a layer of fatty substance which
is called myelin sheets. Now basically this covers some of the axon and it has some gaps in it this
basically ensures that the action potential travels rather quickly throughout the length of this

axon.
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* Saltatory Comduction: the axons of some neurons are
coated with a fatty layer called myclin, small gaps in the
myelin help nerve impulses move faster,

* imstead of passing down the entire length of the axon,
the action potential jumps from gap o gap, a process
called saltatory conduction

* when the myelin layer is damaged, a person may suffer
from numbness, weakness or paralysis. in fact, that is
what happens in multiple sclerosis, a disease that occurs
when the immune system attacks & destroys the myelin
in a person'’s brain (Khan et al, 2010).

Now instead of passing down this entire length of the axon, the action potential basically jumps
from gaps to gap you know there is this gap between how the myelin sheet is actually throughout
the axons.
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So if you see here the myelin sheet is actually covering this entire length of the axon fiber but

here are certain gaps these gaps are basically called the nodes of run weir.
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* Saltatory Comduction: the axons of some neurons are
coated with a fatty layer called myelin, small gaps in the
myelin help nerve impulses move faster.

* instead of passing down the entire length of the axon,

the action potential jumps from gap to gap, a process
called saltatory conduction

* when the myelin layer is damaged, a person may suffer
from numbness, weakness or paralysis. in fact, that is
what happens in multiple sclerosis, a disease that occurs
when the immune system attacks & destroys the myelin
ina person'’s brain (Khan et al., 2010).

Now, so basically instead passing down through the entire length of the axon the action potential

actually jumps from gaps to gap.
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So for example they will be a channels opening at one gap and then not throughout the length of
the myelin sheet but they will again open up in the other gap this is how you can say that the

action potential is jumping from one gap to the other gap throughout the length of the axon.
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* Synapses and Newrotransmitters:

In contrast to nerve impulses. communication between
neurons is chemical in nature

the microscopic space between two neurons, over which
the messages pass is called o symapse,

when an action potential reached the tips of the axon
terminals. mewrotransmitters, are released into the synaptic

BAP

these are chemicals that alter activity in neurons

When an action potential finally reaches the tip of the axon terminals neurotransmitters are
released into the synaptic gap which we just saw these neurotransmitters basically are chemicals

that alter the activity in neurons.
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¢ neurotransmitters  travel across  the synaptic  space
between the terminal button of one neuron and the
dendrites of another neuron where they bind to the
dendrites in the neighbouring neurons

o different terminals release different neurotransmitters
and different dendrites are particularly sensitive to
different neurotransmitters

* the dendrites will admit the neurotransmitters only if
they are the right shape to fit in the receptor sites on the
receving neuron, the mechanism resembling that of a
lock & key

Neurotransmitters basically travel across the synaptic space between the terminal button of one
neuron and dendrites of another neuron where they bind to this basically receptive sites at the
neighboring neuron. Different terminals release different kinds of neurotransmitters and different
dendrites are particularly sensitive to different kinds of neurotransmitters. The dendrites will
admit only the neurotransmitters if the other right shape to fit in the receptor it is on the receiving

neuron, the mechanism basically resembles like that of a lock and key.

So during the communication happening between these two neurons when the action potential is
fired particular neurotransmitters are released, but only those neurotransmitters will be received
by the neighboring neuron for which there is an exact match between the kind of the
neurotransmitter release and the kind of the receiver or receptor sites that are existing on the

neighboring neuron this is how lock and key really function
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Here you can see again the same diagram where in you can see that the neurotransmitters have
been released from the terminal buttons of one of the neuron and there these receptors sites in the

neighboring neuron which is receiving these neurotransmitters.
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* When neurotransmitters are accepted by the receptors
on the receiving neurons, their effects may be either

excitatory or imhbitory

¢ if the receving neuron s able to accept more than one
neurotransmutter, then it will be influenced by the

excitatory or inhibitory processes of each

« the summation of the two influences, governs the
bebaviour of the particular neuron

Now when these neurotransmitters basically are accepted by the receptors sites on the receiving
neurons, their effects might be either excitatory or inhibitory. Now what does excitatory or
inhibitory mean if the neuron is able to accept more than one neurotransmitter, then it will be
influenced by excitatory or inhibitory process of each kind. Now again coming here to what does
excitatory or inhibitory mean excitatory action basically means that it will excite the neighboring
neuron to fire an action potential, inhibitory interaction means that the received neurotransmitter

will inhibit the neuron which has received it will inhibit it from firing and action potential.

So these are the two kinds of relationships that are possible. When the neuron basically receives
more than one kind of neurotransmitter, it basically a functions on the summation of the number

of excitatory or inhibitory influences.
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Let us discuss a few neurotransmitters and how they actually affect human behavior. So one of
the very common neurotransmitters you will hear about is dopamine. Dopamine basically is
involved in movement, motivation and emotion. So when dopamine is released it basically
produces feelings of pleasure and it is also involved in learning just as a side note dopamine
basically is link to schizophrenia patient basically where in a people experience increases in the

level of dopamine release.

Also Parkinson’s disease is linked to the reduction in the levels of dopamine which kind of laced
on to a problems in particular kinds of movements. Another example could be acetylcholine,
acetylcholine basically a common neurotransmitter used in the spinal cord and motto neurons to
stimulate muscle contractions. It is also used in the brain to regulate memory, sleeping and

dreaming.

Alzheimer’s disease is linked to the under supply of acetylcholine also nicotine is basically
supposed to be an agonist that acts like a acetylcholine. So basically Alzheimer’s something that

can replace neurotransmitter in the kind of function. Endorphins are other class of



neurotransmitters which are released and responded to be such as vigorous exercise, and eating

spicy foods.

So Endorphins basically a natural pain relievers they are related to the compounds found in drugs
such as Opiate, morphine, heroine etc. The release of endorphins basically creates a kind of a
high runner or somewhere say for example, that people experience sometimes after heavy
exercise. This was about how the communication happen between neurons. Let us now move

towards how the brain is structurally organized.
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The Organisation of the Brain

¢ There a number of ways to conceptualise the structure of
the brain

based on location

e Beamalborarinn. w o inchades all the structures Tocated in thy

oo ot
o the mesdbrain, kxcated i the maddie of the bramnm &

* the forebrain, whsch mchades the stractures kxated i thwe

fromt part of the broasn

Now if you look at the brain there are variety of ways in which you can imagine that the brain

could be organized. One of the first ways could be based on the location of the brain.
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Now if you actually look at the brain it could be very simply that there could be one part of the
brain basically which includes all the structures in the posterior part which is your hindbrain,
there could be something in the middle which is your midbrain, and there could be something in
the front which is your forebrain. So, hindbrain basically includes all the structures which are

located in the posterior part of the brain.

The midbrain basically includes all the structure that is located in the middle part of the brain,
and the forebrain is basically all the structures that are considered in the front part of the, front of

the brain.
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*  Dbased on function

the central core or brainstem
primitive be haviours

sich as coughing

which regulates our most

sSeezing ol &
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the limibie sustem. which controls our emotons

the corvbellum, which regulates our higher intellectual

Processes

Now another way of imagining the organization of the brain could be based on function. So this
central core or the brain stem could be which regulates our most primitive behaviors such as
coughing, sneezing, and other primitive behaviors which are under voluntary control such as
vomiting, sleeping, eating, drinking, etc. This basically includes all the structures in the
hindbrain and the midbrain and the true structures in the forebrain which are the hypothalamus

and the thalamus.

Another structure important on the basis of function is the limbic system. The limbic system
basically includes, is the system of structures of the brain which basically have to do with
controlling our emotions. Another important part on the basis of function is the cerebellum. The

cerebellum is basically the part which regulates our higher intelligential processes.
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Here you can see that there is midbrain located in the middle of the brain, the forebrain is
structures in the anterior or the front part of the brain, and the hindbrain is structures are right at
the back side of the brain.
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You can see the structures which are part of these three components so medulla. The medulla
forms the reticular formation, and the cerebellum form part of what is called hindbrain, the
superior and inferior colliculus and substantia nigra form part of what is called the midbrain and
thalamus, hypothalamus, pituitary gland and the limbic system and the cerebrum basically form

part of what is called your forebrain.
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Here you can see all of these parts in this particular you can see that there is an thalamus,
hypothalamus, pituitary gland in the middle you can see what the brain is you can also see the
cerebrum you can see the cerebellum and you can see medulla and reticular formation.
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Parts of the brain

IThe Hindbwain sits on the top of the spinal cord, & it s crucial

o

Now let us talk in the bit

on the top of the spinal cord at it is the crucial for most basic life functions. It has these parts the

medulla which is the first

a narrow structure that basically controls breathing and some reflexes that help in maintaining

upright posture.

The Pons are above the medulla and they are important for the control of things like attentiveness
as well as the timing of sleep. Now at this point the major nerve tracts coming up from the spinal

cord cross over so that the right side of the brain is connected to the left side of the body and the

basic lite functions

Moedulla: the frst shight endargement of the spinal cord as #
vobers the shull i the medulla, & narrow structure that controds

breathung and some rethoues that help musntaen apright postun

Pons: above the medulla is the pons. important fore the control o8
atbontiveness, o well as the timang of slowp. AL this pomnt, the
IR DTV Iracts comung up from thw ~|~m,.l oord cross over o
that the night side of the bram s conmected 1o the ot sade of thw
body and the kett sade of the braun s conmectod 1o the loft sade of

the bondy

more detail about these parts of the brain. The hindbrain basically sits

slight enlargement of the spinal cord as it is just entering the skull, it is

left side of the brain is connected to the right side of the body.
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Here you can see the Pons and the medulla.
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Reticwlar formation: o network of neural circuits that
extends from the lower brainstem up to the thalamus in
the forebrain, & the transversing some of the other cenitral

Core structures is called reticular tormation
* this network of newrons acts o controd arousal

* the reticular formation also plays a role iy our ability to focus

Mtenteon on particular stimub

ol of the sense receptorns have nerve fibres that feed into thy
reticular system, wivich appears 1o acr as o Ber it allowws
I SOAOEY essages bo pass o the corebral cortes wiik

Phoching othwers

Talking about reticular formation, the reticular formation basically is a network of neural circuits
that extends from the lower brainstem right up to the thalamus in the fore brain and transversing
some of the other central core structures. This type of neurons basically acts to control aerosol.
The reticular formation also place a role in our ability to focus the attention on particular kinds of

stimuli.

All of the sense receptors have nerve fibers that feed into the reticular system which appears to
act as a filter. The reticular formation also allows some sensory messages to pass through the

cerebral cortex while blocking some others.
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Here you can see that the reticular formations are can be seen on cerebellum.
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* Cerebellum:  attached to the rear of the brain stem
slightly above the medulla s a convoluted structure
called the cerebellum

i os primanly concermed with the coordination  of
moverment

specific movements may be initiated at higher levels, but
the coordination of those movements depends on the

cerebellum

damage to the cerebellum results in perky. uncoordinated

MoOVemeniis

The cerebellum basically is attached to the rear of the brain stem which is slightly above the
medulla, and it is basically a convoluted structure. It is primarily concerned with the coordination
of movement specific movements may be initiated at higher levels, but the coordination of these
movements basically depends on this structure called as cerebellum. Damage to cerebellum
sometimes results in jerky uncoordinated movements you know movements is for example

somebody is drunk and cannot stand properly and those kind of things.
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You can see that the cerebellum is right at the back of the brain.
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s also important for learming new molor responses

direct neural connections between the cerebellum and
frontal  parts f the bram are involved in langguages

planmng, & reasoning

cerebelium may also play 4 role In the control &

coordination of higher mental processes also

The cerebellum is also important for learning new motor responses, every time you actually
planning to learn a new more for example cycling, swimming, you know particular kinds of
physical sports, the cerebellum is an important area which helps you learn those there are direct
neutral connections between the cerebellum and the frontal parts of the brain which also helps to
have two basically helps your ability of learning languages, ability of planning and reasoning

you know future events.

The cerebellum also has been found to play role in control in coordination of higher mental
processes like thinking, imagining those kinds of things coming to the midbrain. The midbrain is
relatively small area in the humans and it is found just above the Pons and it is surrendered by
the forebrain. There are these parts the superior and inferior colliculi, the basically two small
structures which are important for relaying of sensory information to the brain and for movement

controls.

So these are the areas which are receiving all the information from the spinal cord onwards and
then we relay to the other parts of the brain to get processed further. Another part which forms

the part of the midbrain is the substantia nigra. The substantia nigra is basically just located



above the midbrain and this is the crucial part of the dopamine containing pathway also known
as the reward pathway. So this is the pathway which makes you know people feel good if you
remember on the earlier slides | talked about dopamine as being the pleasure neurotransmitter

this structure basically in people having Parkinson’s disease.

(Refer Slide Time: 24:01)

Here you can see the thalamus coming to the forebrain.
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¢ Ihe Forebrain

In humans the forebrain is basically a relatively large and it covers the midbrain and parts of the

hindbrain. A large part of it basically the cerebrum is also called as cerebral cortex basically a

word borrowed from the

thalamus, the hypothalamus, and the areas comprising the limbic system. They are just found

beneath the cerebrum and

In humans the forebrain is relatively large, and covers the
midbrain & parts of the hindbran

a large part of i, the cerebrum is especially more
developed in humans than in any other organism

the outer laver of the cervbrum is called the cerebral cortex
(or simply cortex), from the Latin word for ‘bark

the other structures of the forebram (the thalamus, the
hypothalamus & the arvas comprising the himbic system)
are found st benwath the cerebrum & are referred 1o as
subcortical structures

Latin word for ‘bark’. The other structures of the forebrain which is

are referred to as sub cortical structures.



(Refer Slide Time: 24:36)

o Thalamus: located just above the midbrain inside the
cerebral hemispheres are two egg shaped groups of
nerve cell nucler, the thalamus

* b acts as a sensory relay station, directing incoming
information from the sense receptor (such as vision &
hearing) to the cerebrum

Thalamus basically it is just located above the midbrain inside of the cerebral hemispheres and
basically these are two egg shaped groups of nerve cells. The thalami basically acts like as the
sensory relay stations which are detecting incoming information from the sense receptors the five
sense vision, hearing, taste, touch, etc. and direct these to the cerebrum where these are

processed.



(Refer Slide Time: 25:03)

* Hypothalamus: the hypothalamus s a much smaller
structure, located just below the thalamus

centers in the hypothalamus regulate eating, drinking &

sexual behaviowr

the hypothalamus is involved mamtaining homeostasis by

exerting « ontrol over the JUTONOMIC NETYOLUS system

omeostasis 15 a term that refers 1o the level of functioning
that s charactenstic of a healthy organism. such as normal

body temperature, heart rate, & blood pressure

The hypothalamus basically is a much smallest structure located just below the thalamus. It is
one of the structures it is actually main structures involved in regulating, eating, drinking,
sleeping and sexual behavior the hypothalamus is also involved in maintaining something called

the homeostasis which is basically how the systems controls the autonomic nervous system.

Homeostasis is basically is a term that refers to the level of functioning that is characteristic of a
healthy and normal individual let us say for example there is elevated blood pressure or the body
has the less of nutrition these kind of things disturb homeostasis and the hypothalamus basically

directs the brain to take steps to restore this balance or restore the homeostasis.



(Refer Slide Time: 25:49)
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You can see the hypothalamus and thalamus in this figure.



(Refer Slide Time: 25:57)

* When an organism s under stress, homeostasis s
disturbed, & processes are set in motion to correct this
lack of equilibrium. e.g. if we are oo warm, we perspire
and o we are 1o cool, we shiver

both thess processes tend 1o restore normal temperature

and are controlled by the hypothalamus

* the hypothalamus also plays an important role in the
sensation of emotions andd In our response 1o stress
producing situations

o mild  electrical stimulation of certain areas in the
hypothalamus produces feelings of pleasure; stimulation
of adjacent regions produces unpleasant sensations

Now say for example when an organism is under stress, homeostasis is disturbed and then the
processes are certain motion to correct this lack of equilibrium say for example if we are too
warm in the summer season if we say for example if it is too cold, you know steps will be taken
to actually restore the balance. Say for example, if it too warm the body starts sweating so that
the temperature of the body you know comes down or say for example if it is too cold the body
starts shivering and some kind of movement is created that also generates heat and the body from

getting too cold.

Both these processes basically you know intentioned to restore the normal temperature and are
controlled by the hypothalamus. The hypothalamus also plays an important role in the sensation
of emotions and in a responding stress situations. Why do | say this, a mild electrical stimulation
of certain areas in the hypothalamus has been found to produce feelings of pleasure, stimulation
of certain adjacent region in the hypothalamus has also been found to to producing unpleasant

sensation.

So this is one of the ways evidences would actually tell you that hypothalamus is actually

involved in this sensing of emotions.



(Refer Slide Time: 27:12)

* Pitwitary Gland: the pituitary  glans s the most
important part of a system of glands called the endocrine
system; the hypothalamus controls the endocrine system
and thus the production of hormones

Pituitary gland is part of the limbic system it is also the most important part of the glands called
the endocrine system. The hypothalamus basically controls the endocrine system and thus it also

controls the production of various kinds of hormones.



(Refer Slide Time: 27:27)

o Limbic System: around the central core of the bram and
closely interconnected with the hypothalamus is the
limbic system, a set of structures that impose additional
control over some of the instinctive behaviours regulated
by the central core

the hippocampus. & part of the limbic system, the
hippocampus plays a special role in memorny

the amygdala, an almond shaped structure deep within
the brain, is cntical in emotions such as fear. ¢ g monkeys
with damage to the amygdala exhibit marked reduction in
fear

humans with such damage are unable 1o recognise facial
expressions of lear of learn new fear responses

Coming to the limbic system, the limbic system basically is area around the central core of the
brain and these are very closely interconnected with the hypothalamus okay. These are the set of
structure that impose additional control over some of the instinctive behavior regulated by the
central core. The hippocampus which is basically a part of limbic system that plays a special

role in memory.

The amygdala is an almond shaped structure deep within the brain it is very critical in
experiencing motion such as fear, humans will damage to you know the amygdala are unable to

recognized facial expressions of fear and also they have this inability to learn new fear responses.



(Refer Slide Time: 28:12)
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Here you can see the amygdala.



(Refer Slide Time: 28:18)

[o Sum Up...

* In this lecture we talked about the basic neural
organisation that governs human behaviour

* More specifically, we talked about the structure &
function of neurons

* Also, we talked about the basic organisation principles
of the brain

Now to sum up today’s lecture we talked about the basic neural organization of the brain that
governs human behavior. We also talked about the structure and the functions of the neurons,
and finally we talked about the organizational principles of the brain. In the next class we will
talk about the cerebral cortex. Thank you.
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