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Neuron is the structural and
functional unit of life.



Neuron:cell body,axon and dendrite
Cell body (perikaryon or cyton)
Well defined nucleus(granular
cytoplasm)
Centrosome is absent. - Lost the
ability to divide.

Neuron



NEURON
Dendrites : (i)branched cytoplasmic
projection of cell body. (ii)conduct
nerve impulses to cyton.
Axon : (i)covered by myelin
sheath(covered by neurolemma) 
Gaps between myelin sheath are
known as node of ranvier.
Axon have swollen end like
‘neurotransmitter’(store chemicals).

1.

2.

3.

4.



point of contact between terminal
branches of axon of neuron with
dendrites of another neuron . 
Fine gap is present .
Nerve impulse jumps into another
neuron.

SYNAPSE



Sensory : (I) from receptor to nervous system. (II)
present in sensory nerve ex:optic nerve.
Motor : (I) from main nervous system to effector.
(II) present in motor neuron.
Association : (I) located in brain and SC which
interconnect sensory and motor neuron. (II)
contain both types of neurons, mixed nerves.

TYPES OF NEURON



Nerve is a bundle of nerve fibres (axons) of
separate neurons , enclosed in a tubular sheath.

NERVES
SENSORY NERVES - Contain only sensory fibres
bringing impulses from the receptors(sense
organs) to the brain and spinal cord
MOTOR NERVES - contain only motor fibres
carrying impulses from the brain or spinal cord to
effector organs to bring them into actions
MIXED NERVES - are those that carries both
sensory and motor fibres
Example - Spinal Nerve



Nerve is a bundle of nerve fibres (axons) of
separate neurons , enclosed in a tubular
sheath.
Two Major Division of Human Nervous
System 

Central Nervous System (CNS) - includes
the brain lying in the skull and the spinal
cord contained within the vertebral
coloumn.

HUMAN NERVOUS SYSTEM



Peripheral Nervous System (PNS) -
Includes the nerves that emerge from
and enter into the brain and spinal cord.

Somatic Nervous system - conveys
information to skeletal (voluntary)
muscles
Autonomic Nervous System - includes
a pair of chains of ganglia and nerves
which control the involuntary action of
manyi internal organs (smooth
muscles , heart muscles and glands ).

HUMAN NERVOUS SYSTEM



THE BRAIN
In proportion to the size of

the body , the human brain is
the largest among all animals.
It is a very delicate organ well

protected inside the brain
box (cranium) of the skull.
Consumes 25% Of Oxygen.



THE BRAIN
Coverings (Meninges) - 3 Membranous
Covering. Membrane which continue
backwards on the spinal cord.

Dura Matter - Outermost tough fiber
Arachnoid - The thin delicate middle
layer giving a web like cushion
Pia Mater - The Innermost highly
vascular membrane , richly supplied
with blood



Meningitis is the
inflammation of the
meninges.
The Space between the
covering membrane is
filled with a watery fluid -
cerebrospinal fluid.

THE BRAIN



Largest part of the brain
Two Halves - Cerebral hemispheres
and the outer surface is highly
convulated with ridges and
grooves
Outer - Cortex 
Inner - Medulla



The outer portion (cortex) of the
cerebrum contains cell bodies of the
neurons and being grayish in color is
called the gray matter.

Gray Matter - Folds- (Gyri and Sulci).
It is believed that the convulations are
the sign of intelligence.



The inner portion of the cerebrum consist
of the white matter and comprises of
Mainly Axons.

Corpus Callosum - Sheet of fibres
connecting the two cerebral hemisphere
Function - Transfer information from one
hemisphere to another.

Highly developed cortex enables us to
think , reason out , invent and plan.



CEREBRUM
What is generally called the
subconscious or unconscious
mind is also located in the
cerebrum. In dreams or when
hypnotised and skilfully
questions , past experience
may be recalled.



CEREBELLUM
No convulations and
numerous furrows
Main function - Maintain
the balance of the body
and coordinate the
muscular activity.



CEREBELLUM
Alcoholic person when drunk
generally walks clumsily. The
cerebellum , due to the effect of
alcohol , is unable to coordinate
muscular activity



MEDULLA
OBLANGATA

Lowest portion of the brain located
at the base of the skull. It is roughly
triangular and is continued behind
as the spinal cord.



Function - Thirst , Sweat and
body temperature is
regulated by it.

HYPOTHALAMUS



Cerebrum - seat of intelligence
memory , consciousness , will
power and voluntary actions

Dienephalon 
Thalamus - relays pain and
pressure impulses to cerebrum
hypothalamus - controls the
body temprature and pituitary.

FOREBRAIN 

BRAIN PARTS



A small tubular part (reflexes involving
eyes and ears)

Cerebellum - balance of the body
Pons - Located in the centre and below
the cerebellum. It carries impulses
from one hemisphere of the
cerebellum to the other hemisphere.
Medulla Oblangata - Internal organs ,
heart beat and breathing.

MIDBRAIN 

HINDBRAIN 

BRAIN PARTS



Extended from the Medulla Oblangata.
Gray Matter (cell bodies of Motor) -
efferent and association neurons lies on
the inner side and the white matter on
outer side.
Centre canal in the centre which runs the
entire length and is continuous with the
cavaties of the brain.
Filled with Cerebrospinal fluid.

SPINAL CORD



Reflexes below the Neck
conducts the sensory impulse from the skin and
muscles to the brain
Conducts the motor response from the brain to
muscles of the trunk and limbs.

Externally , the spinal cord is covered by the same
three membranes dura mater , ararchnoid and pia
mater in continuation with those of the brain.
Functions

SPINAL CORD



Peripheral Nervous System

The PNS includes the nerves
which carry impulses to and from
the CNS. It is divided into Somatic
Nervous System and Autonomic

Nervous System.



Cranial nerves emerges from the brain. There are twelve
pairs of cranial nerves , some of which are :

Olfactory (Nose) , Optic (Eyes) and Auditory(For ears).
Motor Nerves - Eye Muscles
Mixed Nerves - going to and coming from the face.

Spinal Nerves - emerge from the spinal cord. There are thirty
one pairs. 

8 Pairs - Neck Region
12 Pairs - Thorax
5 Pairs - Lumbar Region
5 Pairs - Sacral
1 Pair - coccygeal region

Somatic Nervous System



Spinal Nerve
Dorsal Root - Sensory Fibres
Ventral Root - Motor fibres





ANS
Consists of a pair of nerves and Ganglia
on either side of the backbone. This
system controls the involuntary actions
of the internal organs.
Sympathetic - Arise from the spinal
cord between the neck and the waise
region.
Parasympathetic - Is Located at two 
 places , one anteriorly in the head and
neck and the other posteriorly in the
sacral region.

1.

2.

3.







REFLEXES
SOMETHING WHICH TENDS TO HAPPEN AUTOMATICALLY



VOLUNTARY
Raising hand to watch time.

Pick up an apple to eatit.

Initiated by willing thought.

Command originated in the brain

Involves muscles only

Voluntary
(with conscious mind)



INVOLUNTARY
Withdrawal of hand when accidentally touches a hot iron.

Shivering when too cold.

Non stop beating of heart.

Command originate in SC and ANS.

Involves muscles and glands.

 

Involuntary
(with conscious mind)



NATURAL REFLEXES
Closing of eyes while looking onto the sun.
Withdrawal of hand when touches hot things.
Coughing when food enters wind pipe.
Sneezing reflex when any irritant enters nose.

Natural reflexes (inborn and not acquired)



CONDITIONAL REFLEXES
Seeing the teacher you stand up in the classroom.
Tie your shoe laces while walking.
 Playing a musical instrument.
Applying brakes of car or bicycle.
Giving a hand signal.
Using keys of keyboard.

Conditional (acquired) reflexes



REFLEX ARC
Reflex arc: shortest route that can be taken by an
impulse from a receptor to an effector. 



ROUTE OF REFLEX ARC



NERVOUS SYSTEM 

CIRCULATORY SYSTEM 

EXCRETORY SYSTEM 

ENDOCRINE SYSTEM

Complex collection of nervous and specialized cell neuron that transmit

single between different  part of body are called

STEM CELL

MUSCLE CELL

LIVER CELL

NERVE CELL

Long cell in human body

NEURON 

CAPILLARY

MUSCLE FIBRE 

NONE OF THESE 

Basic unit of the nervous system is



AXON

DENDRITE

NUCLEUS 

CELL WALL

Which of the following is not the part of neuron

NERVE ENDING 

CELL BODY

DENDRITE

AXON

Information is first acquired at

CELL BODY

NUCLEUS

AXON

NERVE ENDING

At which part in neuron electrical set off



CELL BODY

NUCLEUS

AXON

NERVE ENDING

At which part in neuron electrical set off

THE CELL MEMBRANE AROUND THE NERVE CELL

A LAYER OF FATTY SUBSTANCE AROUND AXON

A LAYER OF SPECIALIXZED SHEATH AROUND MYELIN SHEATH OF

NERVE FIBRE

THE CONNECTIVE TISSUE AROUND A NERVE AROUND

Neurilemma is

FORCE BRAIN 

MID BRAIN

HIND BRAIN

ALL OF THESE

The human brain major regions is



MEDULLA OBLONGATA

CEREBRUM

THALAMUS

CEREBELLUM

In human brain memory power is found in

THALAMUS 

HYPOTHALAMUS

CEREBELLUM

MEDULLA

Body temperature is regulated by

HYPOTHALAMUS

MID BRAIBN

CEREBRUM

MEDULLA

Thirst sweat and hunger controlled by’



NEVER 

MYELINATED AXON

NEVER CELL BODY 

NEURON

Grey matter composed

PONS 

THALAMUS

MEDULLA

HYPOTHALAMUS

________ controls involuntary action

PONS 

THALAMUS

MEDULLA

HYPOTHALAMUS

________ controls involuntary action



A short thread like branched arising from the cell body of a
neuron
The neurons which conduct impulses from the central
nervous system to the organs

The junction between the two nerve cells 
The system that comprises both spinal cord and brain
The seat of intelligence and memory in the brain 
 

 

 

. The part of human brain that controls body temperature
The structure which join the two cerebral hemisphere in man 

. A colourless fluid found in brain and spinal cord 
The part of the central nervous system in which the gray
matter is located on the outer side and the white matter on
the inner side



Cerebellum

Cerebrum

Myelin Sheath

Meninges

Corpus Callosom

Node of Ranvier

State the Function.



5 examples of the Conditioned Reflex Actions

5 examples of the Reflex Action.

Explain the Voluntary Actions.

State the Function of :

Hypothalamus.

Ganglia

The response to a stimulus without the intervention of the will of

an animal.

Type of reflex which developes due to some past experience

and training.

Spontaneous and automatic response to a stimulus without the

involvement of brain. 



Sense Organs 
Sense organs are the one which carries the sense.

Eyes 
Orbits - Two eyes are located in deep sockets or orbits
on the front side of the head.
Eyelids - The Upper and the lower movable eyelids
protect the outer(front) surface of the eyes.
Eyebrows - Virtually are not the part of the eye.



Known as Tear Secreting Glands. 
Tear Gland [have Ducts]
washing away Dust particles and also serves as
Lubricant
• Also have antiseptic property due to enzyme
lysozyme which
Kill the gems
pour tears into the lacrimal sac

Lacrimal Glands



Conjuctiva
Conjuctiva -  thin inner membrane conning entire front
part of eye
over cornea it is  a transparent epithelium.

Disease Conjuctivitis : outermost layer turns
red due to viral.



Provides the Nourishment
Forms the Ciliary [After the shape of lens] - contains smooth muscles.
IRIS - partially covering the lens and colour also constrict and dilate pupil part.
PUPIL - regulates the amount of light entering your eye.

Structure of Eye

The sclerotic Layer - (or sclera) is made of tough fibrous tissues and is
white in colour. The white portion on the front of the eye is the sclerotic
layer , itself visible through the conjuctiva.
It bulges out and becomes transparent in the front region where it covers
the coloured part of the eye; this part is called the cornea.

[outer sclerotic , middle Choroid, Inner Retina]

Choroid Layer [Richly supplied with Blood].



Structure Of Eye



Structure of Eye
Contains Sense Cells - Rods and Cons
ROD (more numerous) - Sensible to Dim Light [Do not Respond to light].
Contains Pigments - Rhodopsin
Cones - Sensitive to Bright Light [Iodopsin].
Responsible for Color Vision[Iodopsin] and Less Numerous.
Blind Spot - No Sensory Cells [Cones and Rods].

Retina Layer (Innermost Layer).

Ciliary Muscles change the shape of lens.
Aqueous Chamber - found Between Lens and Cornea which keeps
lens moist  and also reflects light.
Vitreous Chamber - Behind the lens with Thicker fluid which keeps
the shape of eyeball and protect retina and nerve endings.

Lens - Convex Lens - Held in position by
Suspensory Ligaments



for distant vision - Lens is Thinner and Ciliary Muscles are dilated
for near vision - lens is thicker and cilliary muscles are contracted.

Rod Vision became unfunctional.

Myopia (Shortsightedness) - near objects seen clearly but distant objects are
blurred.
Hyperopia (Longsightedness) - Hypermetropia [Opposite to Myopia]. and
correction is done by suitable convex lens.
Astigmatism - blurry vision of some parts and the correction is done by cylindrical
lenses.
presbyopia - [In Older People] - can't see near objects and the

Accomadation - focusing the eye to see the objects from the different distances.

Light Adaptation - sudden movement from dark to light.

Dark Adaptation - Sudden Movement from Dark to Light.
Defects of Eye -:

      lens looses its flexibility and the correction is done by convex lens.

Image on Retina is Inverted and Real



Cataract - lens turns opaque and the correction is done by
implanting the new lens.
Night Blindness - Deficiency of Rod Pigments 
Squint - Cross eye of Wide Eye.
Color Blindess - Mainly by birth and mostly in males.
After Image - Imaginary Image.

Defects of Eye -:

Image on Retina is Inverted and Real



Structure of  Ear

Outer Ear - Pinna (Aurcile) - Covering the Skin
                      Auditory Canal
                      Ear Drum -  Tympanic Membrane or tympanum.

Hearing and Body Balance.



Hammer (Malleus) - Long Handle Attached to Eardrum.
anvil (Incus) - Bridge Bone between Malleus and Stapes.
Stapes (Stirrup) - Footelate and the smallest bone in the body.

Middle Ear (this also includes the eardrum) , tympanic
cavity and ossciles.

Structure of  Ear



Cochlea (Snailshell) - Two and a Half Turns.
Middle Canal contain areas possesing sensory cells , spiral organs called
Organ of Corti. Sensory Cells lies on the BASILAR Membrane.

Inner Ear (Membranous Labyrinth).

Structure of  Ear



Arranged at 90 degree angle to each other
Short Stem joining cochlea and semi circular canals  which
have two parts utriculus and sacculus.

Semi Circular Canals.

Inner Ear (Membranous Labyrinth).

Structure of  Ear



Myopia
hypermetropia
Xerophthalmia
astigmatism

Find  the odd one out:

Blind spot
Yellow spot
ciliary muscles
NOTA

Name the place of best vision in the
retina of the eye :



Hammer
Anvil
Stirrup
All of these

Which of the following are found in
the ear? Rod cells

Con cells
Both a and b
Neither a nor b

Retina comprises of :



sclera
cornea
choroid
retina

the innermost layer of human
eye:

iris
pupil
ciliary muscles
NOTA

the shape of the lens is
controlled by:



Cataract
Color blindness
Squint
All of these

Which of the following is a defect
of eyes?

Rhodopsin
Iodopsin
Both a and b
none of these

Name the pigment in rod
cells?



What is power of accomodation ?
Explain the three defects of human eye.

Differentiate between rod and con cells.

Explain the function of lacrimal gland.

explain the defect caused by ageing.



Endocrine System
All activities in our body are

brought down by Hormones.
Endocrine Glands are ductless
and they pore their secretions

directly into the blood.



Hormones are secreted by the
particular glands and they are
carried by the blood to all the
parts of  body but their effect is
produced in one or more specific
part.

HORMONES



All endocrine glands works
in the coordination and
forms Endocrine System.

COORDINATION



Secreted directly into
blood
Carry physiological
process by chemical
means
Act on Target Organs

PROPERTIES OF 
HORMONES 



Similar Influence on all
species
Biologically very active
Their excess/Deficient
secretion leads to severe
consequences
Not stored in Body.

PROPERTIES OF 
HORMONES 





Adrenal Glands
Found Above Kidneys

Mineral Corticoids - regulates the
mineral metabolism
Glucocorticoids - regulates
carbohydrates , protein and fat
metabolism

Cortex - Corticoids
Secrets the cortisone 



Adrenal Glands
Found Above Kidneys

Increase blood glucose
concentration
influence the fat and protein
metabolism.

Cortex - Corticoids
Functions 



Adrenal Glands
Found Above Kidneys

Addision's Diseases - Loss of Energy
Symptoms - Bronze skin Pigmentation ,
Nausea and Hypoglycemia.

Cortex - Corticoids
Hyposecretion [Cortisol Less secretion]

Hypersecretion - Cushing's Syndrome
[Hyperglycemia and Weakness]
Symptoms - Water and Mineral Retention



Adrenal Glands
Found Above Kidneys

Increase the heart beat and BP
Increase the blood supply to muscles
More glucose is released by liver.

Medulla - Adrenaline [Emergency]
- Fight of Flight Hormone.
Functions 



Pancreas
Found Inside the abdomen [Stomach]

Beta - Insulin
Alpha - Glucagon
Delta - Somatostatin

Both Exocrine and Endocrine Glands
Islet of Langerhans 



Pancreas
Found Inside the abdomen [Stomach]

Promotes Glucose utilisation by the
body
Stimulates depostion of extra
glucose of the body as glycogen in
lever and muscles.

Insulin - Check level of rise of Sugar in
Blood,



Pancreas
Found Inside the abdomen [Stomach]

Diabetes Mellitus 
High Conc of Sugar in Blood 
Great deal of Urine loaded with
Sugar

Hyposecretion - Diabetes Mellitues or
Hyperglycemia



Pancreas
Found Inside the abdomen [Stomach]

Stimulates liver to convert the
glycogen into glucose.

Glucagon - from Alpha Cells [raises the
blood sugar level.]





Thyroid
Produces thyroxine and regulates

the basal metabolism.



Simple Goitre - Enlargement of
Thyroid (Swelling of Neck).

Cretinism (Child) - Dwarfism and
Mental Retardation.

Hypothyroidism - undersecretion 

        Common in Hilly region where
        people's diet lack iodine.

THYROID
Near the Neck.



Expothlamic Goitre 
Increase in Metabolic Rate
Rapid Heart Beat
Shortness of Breath

Myxoedema - Slyggish with
Swelling of face and Hands.

Hyperthyroidism - oversecretion 

THYROID
Near the Neck.



Anterior Pituitary
Posterior Pituitary

Pea Size - Hang at the base of hypothalamus.
Also Known as the Master Gland
Have two Parts 

Pituitary Glands
Found Near Brain



Growth Hormone - Normal Growth
Child {Hypersecretion} - Gigantism
Child {Hyposecretion} - Dwarfism

Adult - Excess - Agromegaly.

The Hormones by the Anterior Pituitary

        Extra growth of bones of face and hand

Pituitary Glands
Found Near Brain



TSH - Thyroid Stimulating Hormone
which activates the thyroid
Gonad Stimulating Hormone (GSH) -
Gonadotropic and this regulates the
activities of Testes and Ovary
Adrenocorticotropic Hormone (ACTH) -
Activates the adrenal cortex.

The Hormones by the Anterior Pituitary

Pituitary Glands
Found Near Brain



ADH - Antidiuretic Hormone or
Vasopressin. Acts on Kidneys increasing
the reabsorption from the kidney tubule.

Oxytocin - uterus contraction during the
child birth. Stimulates Milk Ejection.

The Hormones by the Posterior Pituitary

        Deficiency causes the diabetes
        insipidus.

Pituitary Glands
Found Near Brain



Body maintains a normal state
Increases if there is a fall and decreases if
their is a rise.
Humans - Negative Feedback
Example - Blood Sugarlevel.

FEEDBACK MECHANISM



The gland which behaves both as an exocrine and

endocrine gland.

Hormone secreted by Beta Cells of Islets of Langerhans.

Disease caused by the deficiency of Inulin

The hormone produced by adrenal medulla.

Name the hormone secreted by alpha cells of islets of

langerhans.

Chemical Substance that control the growth and

development in Animals

The hormone which maintains glucose level in the Blood.



The Glands with Ducts are called ________-

Endocrine Part of the Pancreas is _________

Insulin makes the liver turn blood sugar into ______

State true or False

The ALpha cells of the pancreas secrete insulin.

Adrenal Corte produces emergency hormone adrenaline



Adrenal Gland

Pancreas

State the Location

Insulin.

State the Function of :

Adrenal Cortex , Adrenal Medulla , Cortisone , Pituitary.

Choose the Odd One Out :

Differentiate Between 

Endocrine and Exocrine Glands

Differentiate Between 

Insulin and Glucagon



Parathyroid

Thyroid

Pancreas

Pituitary

Pineal Gland

Pituitary

Thyroid Gland

Thymus Gland

Which is the smallest endocrine gland in the human body ?

Which gland is present just below the Adam's Apple ?



Parathyroid

Thyroid

Pancreas

Pituitary

Pineal Gland

Pituitary

Thyroid Gland

Thymus Gland

Which is the smallest endocrine gland in the human

body ?

Which gland is present just below the Adam's Apple ?



Pituitary

Pineal Gland

Adrenal Gland

Parathyroid Gland

Thyroid Gland

1,2,3,4,5

3,4,5,1,2

2,1,5,4,3

5,4,4,2,1

Arrange the following gland in human body starting

from head to toe :

1.

2.

3.

4.

5.

Choose the Correct order



Thymosin

Thymopoetin

thyroxine

calcitrol

Somatotropin

Gonadotropin

Vasopressin

Oxytocine

Adrenocorticotropic

Prolactin Hormone

1,2,4,6

2,3,4,5

1,2,3,4,5,6

1,3,5

Which hormone is secreted by thyroid gland ?

Which Hormone is secreted by pituitary gland ?

1.

2.

3.

4.

5.

6.



STH

ACTH

ADH

TSH

Pituitary

Thyroid

Adrenal 

Pancreas

Which hormone aids in regulation of

thyroid secretion ?

Which hormone gland is responsible for the

development of bone and hair in the

body?



TSH

Secretin

Gonadotropin

Oxytocin

ACTH

LH

MSH

ADH

Which hormone stimulates the primary sex

organ ?

Which hormone stimulates secretion of

cortisol ?



ADH

Pitocin

ACTH

Melanocyte Stimulating Hormone.

Progesterone

Prolactin

Oxytocin

Estrogen

Which Hormone helps to maintain water

balance in the body ?

Which hormone stimulate breast milk

production after childbirth ?



Diabetes Insipidus

Osteomalacia

Dehydration

Rabies

Hypoactivity of ADH leads to _________


