I JAY AMBE !!
B. PHARM SEM - 11
HUMAN ANATOMY AND PHYSIOLOGY - il
PRACTICALS

PREPARED RY

UR. NAITIK D. TRIVEDI,
M. PHARM, PH.D
LECTURER AT GOVERNMENT AIDED,
A.R. COLLECGE OF PHARMACY & G. H. PATEL INSTITUTE OF
PHARMACY, VALLABH VIDYANAGAR, ANAND.
Mobile: +91 — 9924567864  E-mail: mastermindnaitik@gmail.com

DR. UPAMA N. TRIVEDI,
M. PHARM, PH. D
PROFESSOR,
SARDAR PATEL COLLEGE OF PHARMACY, BAKROL
E-mail: ups.aasthu@gmail.com

Copyright of www.drnaitiktrivedi.com



http://www.drnaitiktrivedi.com/

A—

B. PHARM SEM - 11

HUMAN ANATOMY AND PHYSIOLOGY - Il (PRACTICA!)

This is to certify that Mr./Miss.

of

CERTIFICATE

Enrollment No.

& Roll No. has satisfactory

completed his/her

experiments/practicals for the subject

for the academic year 20 to 20 .

Signed by:

Head of Department

Date of certified:

External Examiner Subject Teacher

www.drnaitiktrivedi.com Prepared by: Dr. Upama Trivedi & Dr. Naitik Trivedi



http://www.drnaitiktrivedi.com/

B. PHARM SEM - 11
HUMAN ANATOMY AND PHYSIOLOGY PRACTICAL -t}

INDEX
SR. PRAC. | AIM OF EXPERIMENTS DATE PAGE | SIGNATURE
NO. NO. NO. OF
TEACHER
1. 1. To study the integumentary and special 1-23
senses using specimen and models.
2. 2. To study the nervous system using specireii 24-44
and models
3. 3. To study the endocrine system using charts 45-56
& specimens.
4. 4. To demonstrate the general neurological 57-62
examination
5. 5. To demonstrate the function of olfactory 63-64
nerve
6. 6. To examine-the different types of taste 65-69
7. 7. To demonstrate the visual acuity 70-74
8. 8. T.0 demonstrate the reflex activity 75-77
9. 9. To record body temperature of own body 78-81
1C.. 10. To demonstrate positive and negative 82-84
feedback mechanism
11, 11. Determination of tidal volume and vital 85-90
capacity
12. 121 To study of digestive systems with the help 91-97
of models, charts and specimens.
13. 122 Study of respiratory system with the help of 98-106
chart and models
14. 123 Study of cardiovascular system with the help 107-111
of chart and models
15. | 124 Study of urinary system with the help of 112-120

chart and models

www.drnaitiktrivedi.com Prepared by: Dr. Upama Trivedi & Dr. Naitik Trivedi



http://www.drnaitiktrivedi.com/

B. PHARM SEM - 11
HUMAN ANATOMY AND PHYSIOLOGY PRACTICAL -t}

SR. PRAC. | AIM OF EXPERIMENTS DATE PASE SIGNATURE
NO. NO. NO. OF
TEACHER
16. 125 Study of reproductive system with the help 121-134
of chart and models
17. 13 Recording of basal mass index 135-136
18. 14 Study of family planning device: ‘and 137-154
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19. 15 Demonstration of total blood count by cell 155-159
analyser
20. | 16 Permanent slides of vital orgaris and gonads 160-167
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34. Assignment for Practical - 12.3 190

35. Assignment for Practical - 12.4 191-192

36. Assignment for Practical - 12.5 193

37. Assignment for Practical — 13 194

38. Assignment for Practical — 14 195

39. Assignment for Practical — 15 196
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Reference: Tortora, G. J., & Derrickson, B. (2009). Principles of anatomy and physiology (12th ed.).
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Basic Requirements for the practicai

Apron

Cap & Mask

Record Book

Dissection Box

Napkin

Wrist watch

Calculator

Permanent Marker, Pen, Pencil, Erdas-t and Sharpener
Nail Cutter
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. Cellotape
. Water Bottle

e
N

. Journal

=
w

. Hand Sanitizer

[EEN
NN

. Sticky Labe! cr'vvhite Small Square Sticker

Instruction for the student

1 Entre in laboratory with neat and clean formal clothes.

2. Do not entre in laboratory with wearing of short, track, and sleeveless kind of
dresses.

3. Enter in laboratory with wearing of shoe. (Girls can wear formal sandal)

4. Long hair must be tied back to avoid catching fire and contamination of sample.

5. Keep solids out of the sink.

6. Leave your work station clean and in good order before leaving the laboratory.

7. Wear apron before entering into the laboratory.

8. Remove apron outside the laboratory after completion of experiment

9. Use apparatus or instrument with care

10. Seat in laboratory at your allocated place

11. Ask laboratory assistant, Peon, Teacher or your colleague in emergency.
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AIM: TO STUDY THE INTEGUMENTARY AND SPECIAL. SENSES USING
SPECIMEN AND MODELS.

REQUIRMENTS: Charts and Model of Skin, Tongue, Nose, Eve, Ear.

THEORY:

INTEGUMENTARY SYSTEM:

The integumentary system is the largest organ of the hody. it forms a physical barrier between
the external environment and the internal environmei:i.and protect the body.
The integumentary system includes

1. Skin (epidermis, dermis) 4. Hair
2. Hypodermis 5. Nails.
3. Associated glands

1. SKIN:

ha'ir ,
| /,-' Sebacecus gland

Stratum comeum
Stratum granulosum

Strature spinosum
Stratum basale

Arrector

Lermis — pili muscle

Sweat gland

Hypodermis —

Sensory narve

Diagram of Skin
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= Skin occupy 16% of our total body weight
= Skin is made up by two layers:
I. Epidermis:

e Itis asuperficial layer of the skin

e It contains four principal types of.cens: keratinocytes, melanocytes,
Langerhans cells, and Merkel ce!ls.

e  About 90% of epidermal cells are.keratinocytes which are arranged in four
or five layers and produce the protein keratin, tough layer.

e About 8% of the epiderr:2i cells are melanocytes which produce pigment
melanin. Melanin is a yeilow-red or brown-black pigment that contributes to
skin color and absorhs damaging ultraviolet (UV) light.

e Langerhans cells develop from red bone marrow and migrate to the
epidermis. Fney protect us from microbes.

e Merkel celis‘iocated in the deepest layer of the epidermis, it detect touch
sensations.

Layers of Enidermis: (from deep to superficial):
a. Stratum pasale or germinatum — single row of cells attached to dermis; youngest
cells
b.Stratum spinosum — Made up of bundles of protein resist tension
c. Stratum granulosum — layers of flattened keratinocytes producing keratin.
d. Stratum lucidum- (only found in thick skin — that is, the palms of the hands, the

soles of the feet and the digits)
e. Stratum corneum — horn cornified superficial layer

| — =~ ————— Dead cells filled

with keratin

Stratum corneum

Stratum lucidum

Stratum granulosum
Lamellar granules|

Keratinocyte

Stratum spinosum

Stratum basale

\‘ ™ ~
| = - T
> — = : ;
=2/ 5 - —
Melanocyte - 4

7 / i
- / >y L — Sensory neuron
7
7 7

7

Merkel cell

Dermis

Layers of epidermis
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ii. Dermis:
e Itisadeep layer of skin made up by fibre and it having good tensile strength.
e Itisdivided in papillary and reticular region.

a) The Papillary Dermis: The papillary dermis is the more superficial of the two, and
lies just beneath the epidermal junction. It is releiively thin and is made up of loose
connective tissue, which includes:

o Capillaries

o Elastic fibers

o Reticular fibers
o Collagen

b) The Reticular dermis: The rzticlar dermis is the deeper and thicker layer of the
dermis, which lies above the subcutaneous layer of the skin. It contains dense
connective tissue, which iriciudes:

o Blood vessels

Elastic fibers (1iterlaced)

Collagen fikers (in parallel layers)

Fibroblacts

Mast ells

Narve endings

Lymphatics

O O O O O O

2. HYPOLERMIS:

The hypodermis lies between the dermis and underlying organs.

It 1s also known as subcutaneous layer.

It is composed of loose areolar tissue and adipose tissue.

This layer provides additional cushion and insulation through its fat storage function
and connects the skin to underlying structures such as muscle.

3. ASSOCIATED GLANDS:

Integumentary system has four types of exocrine glands, which secrete their product or
substance outside the cells and body.
I.  Sudoriferous glands:
e  Sweat glands excrete sweat via very small openings at the skin’s surface.
e The purpose of sudoriferous glands is to emit perspiration to help cool the body
off when the body temperature rises.
ii. Sebaceous glands:
e lItisresponsible for releasing oil into the hair follicle to help lubricate and protect
the hair shaft, keeping it from becoming hard and brittle.
iii. Ceruminous glands:
e Located in the ear canal. It produce ear wax known as cerumen.
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e Cerumen prevent entry of dust, bacteria and harmful agenvin the ear.
iv. Mammary glands:

e There are two mammary glands located one at eacli-side of the front of the chest
wall.

e Both men and women have mammary glancs, but in men, these glands are
underdeveloped. In females, the glands furiction to produce breast milk after
giving birth.

4. HAIR:
= Hair is derived from the epidermiis but grows its roots deep into the dermis.
= |ts structure divides into the €xternally visible hair shaft and the hair follicle within
the skin.
= Hair is primarily comniised of a fibrous protein and contains a very small amount of
lipids (fats) and-water.

= Hair comegtiaom follicles, which are simple organs made up of cells called epithelial

cells
5. NAIL:
Proximinal
Nail Fold
The Matrix Eponychium
{Not visible but lies beneath Often referred to

the proximinal nail fold) e as the Cuticle

- A \l
True Cuticle At Lunula
(Often referred to as I B - Y {\Visible front end part
dead skin cells) \‘ Al of the matrix)

Perionychium / \'\ Nail Bed

N ———— ‘} .
Lateral A e _/ ~___Hyponychium

Nail Folds (Visible from underneath
(Often referred to the nail)

as the Side Walls) \

Free Edge
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Nails consist of several segments, including:

Vi.

The nail plate: The part of the nail that is visible.

The nail bed: The skin that lies beneath the nail plate.

The cuticle: The thin line of tissue that is located at the base of the nail and
overlaps the nail plate.

The nail folds: The folds of the skin located on the sides of the nail plate.
The lunula: The white-colored half-iioon-shaped area located at the base of
the nail plate.

The matrix: Part of the nai! tiiat is not visible, located underneath the cuticle,

this is the area responsible €or the growth of the fingernail.

Functions of integumentary system:

It act as barrier so it provides physical protection against bacteria and germs.

It heal abrasions, cuts and other injuries.

It protect us fromthe, sun’s ultraviolet (UV) rays and sunburn.

It remove waste tvy excreting sebum, sweat and other waste from our body.

It maintain our body temperature by heat evaporating and absorbing as needed.

It give us sensation for heat, cold and detect other sensations.

It helps/to synthesizes vitamin D.

it Gtores fat for a source of energy

it Keeps the body from becoming dehydrated
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SPECIAL SENSES:

THEORY

Humans have five special senses:

1.

2
3
4.
5

Equilibrium (balance and body position)
Olfaction (smell)

Gustation (taste)

Vision, and

Hearing.

Additionally, we have general senses. aiso called somatosensation, which respond to

stimuli like temperature, pain, pressureyand vibration.
1. EQUILIBRIUM (BALANCE ANCBODY POSITION):

The vestibular system ic the sensory apparatus of the inner ear that helps the body
maintain its postural equitibrium.

The information provided by the vestibular system is also essential for coordinating the
position of thz read and the movement of the eyes.

It is made up-of three semicircular canals and two otolith organs, known as the utricle
and the saccule. The semicircular canals and the otolith organs are filled with fluid.
The “zemicircular canals, which respond to rotational movements (angular
acceleration); and the utricle and saccule within the vestibule, which respond to
changes in the position of the head with respect to gravity (linear acceleration).
Functionally these organs are closely related to the cerebellum and to the reflex centres

of the spinal cord and brainstem that govern the movements of the eyes, neck, and

limbs.
Auricle Semicircular canals
: Anterior
(pinna) Ear canal N
Middle ear Posterior l

Inner ear B Vestibular
3 nerve
v % > /9/ . Cochlear
’ ; | nerve
< ’\ ’\ l
= = ——f

Bs

\\
Eardrum

Ear bones (ossicles)
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Both proprioception (perception of body position) and kKinesthasia (perception of the
body’s movement through space) interact with information provided by the vestibular
system.

In action, our vestibular system has three main functions: gaze stability, gait stability,

and spatial orientation.

Your Balance System in Action

rotation

This is your vestibular (balance) system, which is
part of your inner ear. It sends information about
head motion and orientation to the brain for
processing in order to send the right commands
to the rest of your body.

Eyo rotation

Gaz= Swability

Stare or look at a fixed point on the wall in front of you then move your head from side
to side.

During the moving of your head from side to side, Your eyes fixed on that point, rather
than moving with your head. That would be because of your vestibular system.

As you turn your head, your vestibular system helps rotate your eyes. This is called the
vestibule-ocular reflex.

Gait Stability

It Maintain an upright position on one or two feet requires constant communication
between the sensory signals from the feet, legs and spine to the brain.

These muscle signals are sent to the brain and then back down to make adjustments in
your body that will keep you upright and stable in a variety of activities — like keeping
you steady while running.

Spatial Orientation

The vestibular system helps you perceive which way you are spinning on a merry-go-

round, which way you are tilting on a boat and simply, which way is up.
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These perceptions contribute to your sense of equilibrium (state 21 physical balance)
and keep you safe from falling.

Next time you are walking around or enjoying a boat ¥ide, think about how your
vestibular system is working to help you maintain your stability and sense of balance!

Round and round we go!

2. OLFACTION (SMELL):

Olfaction is the sensation of smell.

Along with vision, taste, hearing, and balance, olfaction is a special sense.

When an odor or smell binds to a srcitic receptor within the nasal cavity, transmitting
a signal through the olfactory system.

Glomeruli of nasal cavity coliedtive signals from these receptors it transmit them to
the olfactory bulb. In olfactory bulb the sensory input will start to interact with parts of

the brain responsible/for.smell identification, memory, and emotion.

Mitral cell
Glomerulus ¢ 4. The signals are
< G transmitted to
s & higher regions of
% the brain
Olfactory bulb e N > = —_,

;3. The signals are relayed
in glomeruli

Bone

Nasal epithelium

e 1AL 2. Olfactory receptor cells
gl'f:;‘t%? ' ? T are activated and send
Ao \ 2 3 1
cells ) electric signals
>
1. Odorants bind to
receptors
A ™ Odorant
Air with receptor

odorant molecules
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3. GUSTATION (TASTE):

The receptors for sensations of taste are located in the taste buds. There are nearly
10,000 taste buds located the tongue of adult and some of ‘are found on the soft palate,
pharynx (throat), and epiglottis (cartilage lid over voice box).
The number of taste buds declines with age. Each tas.e bud is an oval body consisting
of three kinds of epithelial cells:
I.  Supporting cells,
ii. Gustatory receptor cells, and
iii. Basal cells.
The supporting cells surround aboui50 gustatory receptor cells in each taste bud.
A single, long microvillus also k:iown as a gustatory hair, projects from each gustatory
receptor cell to the external surface through the taste pore, an opening in the taste bud.
Basal cells, stem cel!s are found at the periphery of the taste bud near the connective
tissue layer, produce supporting cells, which then develop into gustatory receptor cells.
Each gustatory receptor cell has a life span of about 10 days.
At their base; the gustatory receptor cells synapse with dendrites of the first-order
neurons that form the first part of the gustatory pathway.
The aendrites of each first-order neuron branch profusely and contact many gustatory
receptor cells in several taste buds.
Taste buds are found in elevations on the tongue called papillae which provide a rough
texture to the upper surface of the tongue.
Taste buds contain three types of papillae:
i.  Circular vallate (circumvallate) papillae: It form an inverted V-shaped row at
the back of the tongue. Each of these papillae houses 100 — 300 taste buds.
ii. Fungiform papillae: These are mushroom-shaped elevations scattered over the
entire surface of the tongue that contain about five taste buds each.
iii. Foliate papillae: These are are located in small trenches on the lateral margins of
the tongue, but most of their taste buds degenerate in early childhood.
In addition, the entire surface of the tongue has filiform papillae. These pointed,
threadlike structures contain tactile receptors but no taste buds. They increase friction
between the tongue and food, making it easier for the tongue to move food in the oral

cavity.
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Cirevdivallate papilla

Filiform papilla

Epiglottis

Fungiform papilla

Root of tongue

7
Palatine tonsil —————

e S0

. ﬁ\‘
2, Q

{b) Details
of papillag

Lingual tonsit

Circumvallate papilla TASTE
ZONES:

Bitter

Fungiform papilla Taste bud

Filiform papilla Sour

= lalty

T/oweet

(a) Dorsum of tongue showiny !2: «tion

of papillae and taste zones i7" ‘ S - Gustatory
e Al R W receptor cell
? Ly ! { % 2
Stratified el 1 L

squamous
epithelium

Supporting Basal cell

cell
Sensory neurons

Connective
tissue

(c) Structure of a taste bud

Physiology of Gustation:

- Cheinicals that stimulate gustatory receptor cells are known as tastants.

- Cnce a tastant is dissolved in saliva, it can make contact with the plasma membrane of
the gustatory hairs, which are the sites of taste transduction.

- Due to this effect a receptor stimulates exocytosis of synaptic vesicles from the
gustatory receptor cell.

- This effect secret neurotransmitter molecules that trigger nerve impulses in the first-
order sensory neurons that synapse with gustatory receptor cells. Which identify 5 basic
tastes—sweet, sour, salty, bitter, and umami.

The Gustatory Pathway:
Three cranial nerves contain axons of the first-order gustatory neurons that innervate the taste

buds. '

I The facial (VI1) nerve serves taste buds in the anterior two-thirds of the tongue;

ii. The glossopharyngeal (1X) nerve serves taste buds in the posterior one-third of
the tongue; and

iii. The vagus (X) nerve serves taste buds in the throat and epiglottis.

4
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From the taste buds, nerve impulses propagate along these cranial nerves to the gustatory

3

From the medulla, some axons carrying taste signals project to the limbic system and the

nucleus in the medulla oblongata.

hypothalamus; others project to the thalamus.

Taste signals that project from the thalamus to the primary gustatory area in the parietal lobe
of the cerebral cortex give rise to the conscious perception of taste.

The components of the gustatory pathway

After another synapse in the thalamus,
the information is projected to the

| appropriate portions of the gustatory
cortex of the insula.

The axons of the postsynaptic neurons
cross over and enter the medial
l lemniscus of the medulla oblongata.

ki

VCraniaI Ne:ves, Carrying

Giistatory Information The sensory afferents carried by

these three cranial nerves
synapse in the solitary
nucleus of the medulla
oblongata.

The facial nerve (VII)
inriervates all the taste buds
Yacated on the anterior
twu-thirds of the tongue,
from the tip to the line of
circumvallate papillae.

The glossopharyngeal
nerve (IX) innervates the
circumvallate papillae and
the posterior one-third of
the tongue.

The vagus nerve (X)
innervates taste buds
scattered on the surface of
the epiglottis.

= ‘ Receptors respond |

to stimulation.
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4. VISION:

The eyes are responsible for the detection of visible light, the part of the electromagnetic

spectrum with wavelengths ranging from about 400 to 700 nm.

Scleral venous sinus  Anterior
(canal of Schlemm)  chamber Visual axis - Cornea
A

Posterior I X Pupil
chamber

Suspensory

ligaments
Lacrimal sac /

Bulbar
Ciliary body: conjunctiva
Ciliary muscle
Ora serrata
Ciliary process
Retina
Choroid
Hyaloid canal
Sclera
Medial rectus Lateral rectus
muscle muscle
Vitreous chamber =
(contains vitreous Macula lutea
body)
> Y / 0 7}
MEDIAL g 7 D) LATERAL
Ccatral 1 2tinal

arter, ard vein - 3
S IRN A n Mo €5

T tic disc Fovea centralis
Optic (l1) nerve (blind spot)

Accessory Structure of Eye:

Transverse Anterior cavity | S S
plane (contains aqueous Light
humor):

riie accessory structures of the eye include the eyelids, eyelashes, eyebrows, the lacrimal

(tearing) apparatus, and extrinsic eye muscles.

Eyestrow s Lascrtrral
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Eyelids
= The upper and lower eyelids shade the eyes during sleep, protect the eyes from
excessive light and foreign objects, and spread lubricating cecretions over the eyeballs.
= The upper eyelid is more movable than the lower.
Eyelashes and Eyebrows
= The eyelashes from the border of each evalid and the eyebrows which located
transversely above the upper eyelids.
= |t helps to protect the eyeballs from foreign objects, perspiration, and the direct rays of
the sun.
The Lacrimal Apparatus
= The lacrimal apparatus is a group of structures that produces and drains lacrimal fluid
or tears.
= The lacrimal glands, ¢ach/about the size and shape of an almond, secrete lacrimal fluid,
which drains into-6=12 excretory lacrimal ducts that empty tears onto the surface of the
conjunctiva of the-upper lid.
= From here the.tears pass medially over the anterior surface of the eyeball to enter two
small openings called lacrimal puncta.
= Tearsthen pass into two ducts, the lacrimal canals, which lead into the lacrimal sac and

t&ivinto the nasolacrimal duct.

FLOW OF TEARS
) Lacrimal gland
: . Y Upper eyelid
gy sl 3 (palpebra) ¢
S & ’
Lacrimal gland T @ — Superior lacrimal canal Lacrimal ducts
Lacrimal duct . ) Lacrimal punctum . ¢ o
{ s s Superior or inferior
L Iid b lacrimal canal
ower.eyen Inferior lacrimal canal
(palpebra) #
Nasolacrimal duct Lacrimal sac
Inferior nasal concha #
Nasal cavity Nasolacrimal duct
Nasal cavity

Anatomy of the Eye Ball:
The adult eyeball size is about 2.5 cm (1 in.) in diameter. Out of total surface area, only the

anterior one-sixth is exposed and the remaining part is protected by the orbit in to which it fits.
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The wall of the eyeball consists of three layers:

i. Fibrous tunic:

The fibrous tunic is the superficial layer of the eyeball and consists of the anterior cornea
and posterior sclera.

The cornea is a transparent coat that covers the'coiored iris. Because it is curved, the
cornea helps focus light onto the retina.

The sclera is the white portion of the eye.

The sclera covers the entire eyeball @xcept the cornea.

ii.Vascular tunic:

The vascular tunic also knowri as'uvea. It is the middle layer of the eyeball.

It is composed of three parts: choroid, ciliary body, and Iris.

Choroid

It is the posteriorgaition of the vascular tunic and its lines most of the internal surface
of the sclera.

The choroid a!so contains melanocytes that produce the pigment melanin, which causes
this layer to appear dark brown in color.

Ciliaryprocesses

Thiese are protrusions or folds on the internal surface of the ciliary body.

They contain blood capillaries that secrete aqueous humor.

Iris

It is the colored portion of the eyeball.

It is located between the cornea and the lens and is attached at its outer margin to the

ciliary processes.

iii. Retina.

It is the third and inner layer of the eyeball.

The retina, lines the posterior three-quarters of the eyeball and is the beginning of the
visual pathway.

The retina consists of a pigmented layer and a neural layer.

The pigmented layer is a sheet of melanin-containing epithelial cells located between

the choroid and the neural part of the retina.
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= The neural (sensory) layer of the retina is a multilayered outgrowiii of the brain that

processes visual data extensively before sending nerve impulses into axons that form

the optic nerve.

= Three distinct layers of retinal neurons are: The photoreceptor layer, The bipolar cell

layer and The ganglion cell layer which are separatea 9y two zones, the outer and inner

synaptic layers

H

Path of
light
through
retina

Sigmented
] layer

[ Rod
Photorzeitors | Cone
Quter Y :
Neural — synaptic layer
igyer [Horizontal cell 1 Y » |
Bipolar cell Bipolar cell ———!—‘ o e
layer Amacrine cell ———/?
Inner 4‘ |
synaptic layer ) V&Y
i e {
Ganglion cell Ganglion cell | @ &
layer
é T Optic (I1)
nerve axons
Direution of Retinal blood
nerve impuises vessel

through retina
(a) Microscopic structure of the retina

~hotoreceptors are specialized cells that begin the process by which light rays
are ultimately converted to nerve impulses.

There are two types of photoreceptors: rods and cones.

Each retina has about 6 million cones and 120 million rods.

Rods allow us to see in dim light, such as moonlight. Because rods do not
provide color vision, in dim light we can see only black, white, and all shades
of gray in between.

Brighter lights stimulate cones, which produce color vision. Three types of
cones are present in the retina: (1) blue cones, which are sensitive to blue light,
(2) green cones, which are sensitive to green light, and (3) red cones, which are
sensitive to red light

From photoreceptors, information flows through the outer synaptic layer to
bipolar cells and then from bipolar cells through the inner synaptic layer to
ganglion cells.

The axons of ganglion cells extend posteriorly to the optic disc and exit the
eyeball as the optic (I1) nerve.
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The optic disc is also called the blind spot.

Because it contains no rods or cones, we cannot see an image that strikes the

blind spot.

Normally, we are not aware of having a blind spot, but we can easily

demonstrate its presence.

Hold this page about 20 in. from your faze with the cross shown below directly

in front of your right eye. You should he able to see the cross and the square
when you close your left eye.

Now, keeping the left eye closed, slowly bring the page closer to your face while
keeping the right eye on the argss.

At a certain distance the squaie will disappear from your field of vision because
its image falls on the Llird spot.

+ [

= The macula lutea is iithe exact center of the posterior portion of the retina, at the visual
axis of the eye.

= The fovea ceritiaiis a small depression in the center of the macula lutea, contains only

cones.

Lens

= Itis1ecated behind the pupil and iris, within the cavity of the eyeball.

= I{.is. made up by proteins called crystallins.
Visua! Pathway:

Light rays fall on retina

!

I Visual receptor i.e. rods and cones are stimulated l

1

[ Impulses pass via optic nerve l

1

| Optic chiasma l

| Optic tract I

!

Relay in lateral geniculate body
(2 nucleus of thalamus)

1

Fibers go to superior colliculus & pretactal area e.g. for
pupillary reflexes i.e. light & accommodation reflexes

L

I Optic radiation I

1

Fibers terminate in primary visual area 17 of occipital
cortex where true image of the object is formed

]

Neural signals pass to visual association area 18 for
recognization and interpresentation of visualized objects

www.drnaitiktrivedi.com Prepared by: Dr. Upama Trivedi & Dr. Naitik Trivedi

16


http://www.drnaitiktrivedi.com/

HUMAN ANATOMY & PHYSIOLOGY - I
PRACTICAL NO.: 01

Primary visual area
of cerebral corlex
(area 17) in occipital
lobe

: ot
(a)lh'y@‘ {b) Superior view of transverse section through eyeballs and brain

Visual field of Visual field of
left eye right eye

tatom Right eye
i refina Temporal
retina
Q" 0 > @
Q Midbeain Midbrain
Lateral geniculate nucleus
of the thalamus
Optic
radiafions

Primary visual area of cersbral
cortex (area 17) in occipital lobe

(c) Left eye and its pathways (d) Right eye and its pathways
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HEARING:

Hearing or audition is the sense of detecting sound through the ear.
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The ear is divided into three main regions:
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1. The external ear, which collects sound waves and channels them inward;
2. The middle ear, which conveys sound vibrations to the oval window and

3. The internal ear, which houses the receptors for hearing arid equilibrium.

Semicircular canal

Malleus Incus

Temporal bone :
Internal auditory canal

Vestibulocochlear
(VIII) nerve:

Vestibuiar branch
Cochlear branch

Auricle —

Cochlea
' Lobule —— / oval window
TSN
F, 'C / \ N -_'
jantic i (

R Round window (covered by ““To nasopharynx
cartilage Cerumen secondary tympanic membrane) v

External auditory canal  Tympanic membrane Auditory tube

External (Outer) Ear:

= 7Tne external (outer) ear consists of the auricle, external auditory canal, and eardrum.

». The auricle is made up by helix and lobule.

= The external auditory canal is a curved tube about 2.5 cm (1 in.) long that lies in the
temporal bone and leads to the eardrum.

= The tympanic membrane or eardrum is a thin, semitransparent partition between the
external auditory canal and middle ear.

= Near the exterior opening, the external auditory canal contains a few hairs and
specialized sweat glands called ceruminous glands that secrete earwax or cerumen.

= Both hairs and cerumen prevent the entry of dust and foreign objects in the ear.

= Cerumen helps to protect the delicate skin of the external ear canal by water and insects.
Cerumen usually dries up and falls out of the ear canal automatically.

= |n, some people ceruminous glands secret large amount of cerumen, that produce

disturbance in hearing. So it is essential to remove cerumen regularly.
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Middle Ear:
Auditory
_ nerves
Anvil  Stirrup
(I-hiAarlrllmer) (Incus) (Stapes) /
alleus
Eardrum \t\\ ili
(rympanum)y | ) (L A s
% /I =
\\\\\\\l\ ' Organ of Corti
Air — |\ Ai
- W Tectorial
Ear canal S0 \nidnd window membrane

Eustachian tube R

Middle ear : Inner ear

= Itisasmall, air-filled cavity.
= |tis separated from the exfernal ear by the ear drum and from the internal ear by a thin
bony partition that centains two small membrane-covered openings: the oval window
and the round window.
= Middle ear.conzist three bones.
i. Malleus — Hammer Shape
1. rincus — Anvil Shape
iii. Stapes — Stirrup Shape (Smallest Bone of the Body)
»"._The “handle” of the malleus attaches to the internal surface of the tympanic membrane
or ear drum and the head of the malleus articulates with the body of the incus.
= The incus attached with the head of the stapes.
= The base or footplate of the stapes fits into the oval window.
= Below the oval window there is another opening known as the round window, which is
enclosed by a membrane called the secondary tympanic membrane.
= The anterior wall of the middle ear contains an opening known as the eustachian tube
or auditory tubes.
= It connects the middle ear with the nasopharynx and its main function is modifying the
sound.
Internal (Inner) Ear
= Theinternal or inner ear is also called the labyrinth because it consist complicated series

of canals.
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endolymph superior
/sem1c1rcular canal bony
perilgmph labyrinth
] superiar
horizontal , sarmicircular ducs membranous
semicircu]ar labyrinth
canal

vestibuls

horizontal cochlea
SEFI"I]EH'CU]EIF_

duct

posterior ——— - A’

semicircular
canal

. ampullae ' k' ] :
posterior . y 7
semicircular )
duct round \ i >
windoy
oval window cochlear duct e

There are two main divisions of the inner ears:
I.  Outer bony labyrirth :

e The beny labyrinth contains fluid known as perilymph. This fluid, which is
cheimcally similar to cerebrospinal fluid.

e ‘Tie bony labyrinth is divided into three areas:

a) The semicircular canals: Three bony semicircular canals, known as
anterior, posterior, and lateral semicircular canals out from the vestibule.

b) The vestibule: The vestibule is the oval central portion of the bony labyrinth
its end portion is swallow and known as amulla.

c) The cochlea: Anterior to the vestibule there is snail shaped structure known
as the cochlea which having three snail shell like turn known as modiolus.

ii. Membranous labyrinth:

e The membranous labyrinth contains fluid known as endolymph.

e The membranous labyrinth in the vestibule consists of two sacs called the
utricle and the saccule which are connected by a small duct.

The cochlea is divided into three channels:
i. Cochlear duct: It is a continuation of the membranous labyrinth into the
cochlea; and it consist endolymph.
Ii. Scala vestibule: It located above the cochlear duct which ends at the oval
window. It is the part of bony labyrinth and it consist perilymph.
e Scala tympani: It located below the cochlear duct which ends at the round

window. It is the part of bony labyrinth and it consist perilymph.
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e The scala vestibuli and scala tympani are completely sepaiated by the cochlear

duct.

e The vestibular membrane separates the cochlear duct from the scala vestibuli,
and the basilar membrane separates the cochlear duct from the scala tympani.

e Basilar membrane is the spiral organ censise coiled sheet of epithelial cells
consist 16,000 hair cells, which are the-ezeptors for hearing.

e At the apical surface of hair consistmicrovilli and at their basal ends, inner and
outer hair cells synapse both with first-order sensory neurons and with motor
neurons from the cochlear kraich of the vestibulocochlear (VI11) nerve.

Physiology of hearing:
Hearing involved following steps:
= The auricle of outer ear <and sound waves into the external auditory canal to ear drum.
¥

=  When sound waves-strike the tympanic membrane or ear drum, the alternating high-

and low-prescurc-of the air causes the tympanic membrane to vibrate back and forth.
¥

= The eardrum vibrates slowly in response to low-frequency (low-pitched) sounds and

rapidly“in response to high-frequency (high-pitched) sounds.
¥

v The central area of the eardrum connects to the malleus, which also starts to vibrate.

The vibration is transmitted from the malleus to the incus and then to the stapes.
$

= As the stapes moves back and forth, it pushes the membrane of the oval window in and
out.

= The oval window vibrates about 20 times more vigorously than the eardrum because
vibrations spread over a large surface area (eardrum) into a smaller surface (oval
window).

=  The movement of the oval window sets up fluid pressure waves in the perilymph of the
scala vestibule of cochlea.

= Pressure waves are transmitted from the scala vestibuli to the scala tympani and

eventually to the round window, causing it to bulge outward into the middle ear.

\ 4
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External auditory
canal

As the pressure waves deform the walls of the scala vestibuli and.scala tympani, they
also push the vestibular membrane back and forth, creating pressure waves in the
endolymph inside the cochlear duct.

The pressure waves in the endolymph cause the _bestlar membrane to vibrate, which
moves the hair cells of the spiral organ against.thz tectorial membrane.
This leads to bending of the hair cell stereocilia or villi, which produces receptor

potentials that ultimately lead to the acieration of nerve impulses.

Malleus Incus Stapes wibrating Helicotrema Cochlea
in oval window

Scala
tympani
Scala
vestibuli

] | {_ })

p 3 7 Basilar
{ membrane
P Spiral organ

(organ of Corti)
Tectorial membrane

Vestibular membrane

Cochlear duct
Tympanic (contains endolymph)
membrane

Secondary tympanic
membrane vibrating
in round window Middle ear Auditory tube

Signature of Teacher
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AIM: TO STUDY THE NERVOUS SYSTEM USING SPECIiMCN AND MODELS
REQUIREMENTS: Charts and Models of Human Brain, Spinal Cord, Autonomic Nervous system
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AUTONOMIC NERVOUS SYSTEM

Brain
Sympathetics Nervous System Parasyntiathetics Nervous System
Autonomic ganglion/Junction
Junction-l
Prenang'iuic fiber/neuron
,,i:g) Autonomic ganglion/Junction
," Junction-l
1_1
Postganglionic fiber/neuron
Short
Neuroeffector Junction u .
Junction-ll Neurotransmitter - Il
Neurotransmitter - I : Acetylcholine
Acetvicholine Neuroeffector Junction
* Junction-l
Postganglionic fiber/neuron 'L/-LO
L
ond Spinal Cord
Neurotransmitter -II !
Adrenaline

Preg.ny'irnic fiber/neuron
Short

Neurotransmitter - I
Acetylcholine

THEORY

Introducticn of Autonomic Nervous System (ANS):

It is the part of nervous system that deals with the involuntary movements. It is also known as
visceral nervous systems. It works under the conscious and unconscious conditions and maintain
the mvoluntary functions. It control automatically, pumping of blood, beating of heart, contraction
at'blood vessel, lungs and GI tract, secretion of saliva, lacrimal fluid etc....

Anatomy of Autonomic Nervous System (ANS):

Hypothalamus
Coordinate with
Midbrain/Spinal Cord
}
Stimulate Preganglionic Neuron/Fiber
l Release Neurotransmitter — | at Autonomic Ganglion
Stimulate Postganglionic Neuron/Fiber
Release Neurotransmitter — 11 at Neuron Effector Junction

It stimulate various receptors of respective organs

Produce various autonomic action
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Autonomic nervous system is subdivided into the two portion:

1. Parasympathetic Nervous System (Cholinergic Nervous System)
2. Sympathetic Nervous Systems (Adrenergic Nervous System)

1. PARASYMPATHETIC NERVOUS SYSTEM (CHOLINERGIC NERVOUS SYSTEM):
Anatomy of Parasympathetic Nervous System (Cholincryic Nervous System)

Superior control by anterior and riddle part of hypothalamus

Centre of 111, VII, IX and X cranial nerve and sacral part of spinal cord

v

Activate preganglionic neuron/fiber (Long)

}

Release neurotransntitter-1 (Ach) in Autonomic Ganglion/Junction (Junction-I)
l Stimulate (Nn) or (M) receptor
Activate postganglioric neuron/fiber (Short) after that Ach is destruct by Acetylcholine Esterase

}

Release neurotransmitter-11 (Ach) in Neuron Effector Junction (Junction-II)
l Stimulate (M1), (M2), (Mz) or (Nn) receptor
Froduce various action after that Ach is destruct by Acetylcholine Esterase (AchE)

*Preganglionic neuron/fibers are long and post ganglionic neuron/fibers are short in
parasympathetic nervous system.

*One preganglionic neuron/fiber, one or two post ganglionic neuron/fiber are originated except
Auorbach’s plexus - inner circular and outer longitudinal layers of the muscularis externa).

* Acetylcholine esterase (AchE) is the enzyme which destruct the Acetyl Choline (Ach) after their
action.

* Parasympathetic system consist two types of receptors: 1) Muscarinic (M1, M2, M3, M4, Ms) and
Nicotinic (Nn — Nicotinic Neuronal, Nm — Nicotinic Muscular).

Location of parasympathetic receptors and their functions:

Parasympathetic receptors

v v

Muscarinic Nicotinic

' '
vy b v '

Mi Mz Ms Ms Ms Nicotinic Neuronal (Nn)  Nicotinic Muscular (Nm)
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Location

Function

Autonomic ganglion/junction (Junction — 1)

Activation of past ganglionic neuron/fiber

» Mz receptors:
Location Function AR
Heart Decrease force of contraction (Magative Inotropic)

Decrease heart rate (Negative Ciironotropic)
Decrease conduction (Negative-dromotropic)

»  Ms receptors:

Location

Functioti

GI smooth muscle

Contraction of Gl smooth muscle

Bronchial smooth muscle

Contraction of bronchial smooth muscle (Lungs contraction)

Urinary tract

Contract detrusor — urinary bladder muscle which relax trigon of

j_u.‘inary bladder and produce micturition.

Salivary secretion

i“Increase secretion of saliva

Lacrimal secretion

Increase secretion of tear/lachrymal fluid

Gastric secretion

Increase secretion of HCI in Gl tract

Eye

Produce meiosis (Contraction of pupils)

Iris consist two types of smooth muscles 1) Sphincter pupillae 2)
Dilator pupillae (Radial Muscle).  Contraction of sphincter
pupillae constrict pupil known as meiosis and contraction of
dilator pupillae produce dilation of pupil known as mydriasis.

NN recegitors:

Location

Function

Autonomic ganglion/junction (Junction — 1)

Activation of post ganglionic neuron/fiber

[ Adrenal medulla

Release of adrenalin and some nor adrenalin

| CNS Complex undefined action but inhibitory
Nm receptors:
Location Function

Neuromuscular Junction

Contraction of skeletal muscle

Synthesis, storage, release and hydrolysis of Ach

Choline + Acetyl Co-A
Choline acetylase
Ach (Store in vesicle)

Release of Ach when needed

Ach produce various action through receptors
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2. SYMPATHETIC NERVOUS SYSTEMS (ADRENERGIC NERVQ/ISS SYSTEM)

Anatomy of sympathetic nervous system (Adrenergic System)

Lo S

Superior control by posterior and lateral part ¢iiiypothalamus
Preganglionic fibers origenate from Thoracit. 1 to Lumber 3 segments

Activate preganglionic neuron/fiber (Short)

\/
Release neurotransmitter-1 (Ach) n-Autonomic Ganglion/Junction (Junction-I)

l Stimulate (Nn) or (My) receptor
Activate postganglionic neuron/fiber {Long) after that Ach is destruct by Acetylcholine Esterase
l Release neurotransmitter-11 (Adr)

Stimulate (1), (a0 2), (52),4{B2) or (B3) receptor in Neuron Effector Junction (Junction-11)

Produce various action

*Preganglionic neuron/fibers are short and post ganglionic neuron/fibers are long in sympathetic
nervous systam.

* One praganglionic neuron/fiber emerge out 20 to 100 post ganglionic neuron/fiber.

* Svrinathetic nervous system consist both the neurotransmitter that is acetylcholine in autonomic
ganglion/junction and noradrenalin in neuron effector junction.

< Parasympathetic system consist two types of receptors: a (a1, 02) and B (B1, 2, B3)
Location of sympathetic receptors and their functions:

Sympathetic receptors
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Location Function

Blood vessels Produce vasoconstriction

Iris It contract radial muscles and dilatethe pupil known as mydriasis
Gl tract Contract the Gl sphincter and relax-the the GI muscle

Urinary bladder

Contract the trigon and relax the urinary bladder

Glands

Increase the secretion of glanas

Uterus

It produce contraction in tienpregnant uterus

Heart

Weak action on heart

Male sex organ

Penile erection and ciac.lation

Skin

Contraction of pilomotor muscles.

» 02 receptors:

Location

Function

Presynaptic nerve ending

it reduce release of noradrenalin

Blood vessels

Froduce constriction of blood vessels

CNS

Reduction in central sympathetic flow due to decrease of
Noradrenalin level

Pancreas 94 Reduce insulin level so increase blood sugar level
Platelets Aggregate platelets
Gl muscle Relaxation of GI muscle

»  Pireceptors:

Location Function
Heart Increase force of contraction (Positive Inotropic)
Increase heart rate (Positive Chronotropic)
Increase conduction (Positive dromotropic)
Kidriay Release of renin, so renin activate angiotensinogen | which convert in

angiotensinogen Il by the help of angiotensinogen converting enzyme (ACE)
and activate the aldosterone. Which retain the Na* and water and increase
the blood volume as well as angiotensinogen act on AT-1 and AT-II receptor
and contract the blood vessels.

> P2 receptors:

Location Function

Blood vessels Dilation of blood vessels

Lungs Dilation of bronchial smooth muscles and lungs

Gl muscle Relaxation of GI muscle

Bladder Relaxation of detrusor produce relaxation in urinary bladder (contract the
trigon)

Liver Produce glycogenolysis means conversion of glycogen to glucose and
increase blood sugar level

Pancreas Increase glucagon secretion which increase blood sugar level

Adipose tissue

Lipolysis (Break down of fats)

Uterus

Produce relaxation in pregnant uterus

> Ps receptors: Role and functions of 33 receptors are not clearly defined.
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Synthesis, storage, release and hydrolysis of adrenaline

Tyrosine
Hydrolysis
Dihydroxy Phenyl Alanine (DOPA)
DOPA dezarbuxylase
Dopamine (Stere in granules)
l Dopamine B-Oxidase
Produce noradrenaline
!' N-methyltransferase

Adrenaline (in circulation: act at various site)

MAO l COMT
Intermediate Metanephrine » for excretion
l COMT (Catechol-O-methyl transferase) l MAO (monoamine oxidase)
VMA (3-mietiicxy-4-hydroxy mandelic acid) VMA » for excretion

for excretion

Synthesis, stoiage, release and hydrolysis of noradrenaline

Tyrosine
Hydrolysis
Dihydroxy Phenyl Alanine (DOPA)
DOPA decarboxylase
Dopamine (Store in granules)
l Dopamine -Oxidase

Produce noradrenaline -» Produce various action

MAO l COMT
Intermediate Normetanephrine + for excretion
l COMT (Catechol-O-methyl transferase) l MAO (monoamine oxidase)
VMA (3-methoxy-4-hydroxy mandelic acid) VMA » for excretion

|

for excretion
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oy mpatnesic ana pareeymoasnosic Emachl—

Structure

Symmpathetic

Par

asynypathaetic

Ewe (pupill

Dilatiomn

Const

rictiomn

Masal Mucosa

MMucus reducticon

¥ LS ot N S

increasaed

Salivary Glamnd

Saliva reductiomn

Saliva increasaed

Heart

Rate imncreased

Wate decreaseaed

Arteries

Constriction

[NBilation

i

1

Luamg Bronmnchial muscle

contractiomn

Bronchial muscle
relaxatiomn

Gastrointestinal Decreased rmuotilitys Imncreasaed rmotility

Tract
Liwer Conwersion ofF Silycogen synthesis
alyvcogern o
glucose i~wCcreased
Fliclim ey Decraeaased wrrimna Imcreasaed urimne

Eladdeaer Contraction of

sphinc aer

Relaxation of sphincter

Swweat Glands TSwwaating MNo change

Neurotransmitter — | is acetylcholine
ana\Naurotransmitter — 11 is Adrenalin
Preganglionic fiber Shui

Postganglionic fiber ~j t.ong

Receptor * l aandf

Neurotransmitter — | and Il both are
acetylcholine

Long

Short

Muscarinic (M) and Nicotinic (N)

Neurotransmitter

[Sympamebc p""mvl (;holin'\ergk‘:’t nicotinic

m‘:‘ Adumrglmﬁgnngllonl N2
= & 4 E

e Adrenergic receptor o and B

4’
——Autonomic /
Cholinergic
preganglionic ganglion NE Target
CNs Seuton tissue
I sk e "‘""‘"Vl Cholinergic nicotinic  choineraic
receptor postga Cholinergic muscarinic receptor
N1 "7TN2
B < 4 ;
olinergic ACh \Autonomlc /
lioni
CNS PrOganglonic ganglion ACh Ilm
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PARASYMPATHETIC @ SYMPATHETIC
NERVES NERVES
Constrict Dilate
pupils pupils
Stimulate Inhibit
Saliva Salivation
Slow Increase
heartbeat heartbeat
Constrict Relax
airways airways
Stimulate // J\ N\ Inhibit
activity of - activity of
Stomach wﬂ-m Stomach
Stiriiate 7 —\ J Inhibit
gallbiadder \ / gallbladder
stmulate 70 I\ Inhibit
activity of | | activity of
Intestines - Intestines
Contract @ Secrete
bladder epinephrine &
W”_ norepinephrine
. Relax
' Bladder
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SYRPATHETIC DAVISION v PARASYMPATHENIC DIVISION
(thecacolembar) Teemined jov Y el

Eye [orouar
Lye (rnda
S8 ofiis) miseto ot int)

Nuocus menbi \.
of mnse anc patate %

Schiingual and
sutrmandbutar glands

Sympathetic and parasympathetic nervous system (Ref: Tortora)
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CENTRAL NERVOUS SYSTEM

THE BRAIN

Anatomy of Brain:

Adult brain consist average 100 billion neurons and 1000 biiiton neuroglia. Weight of the adult
brain is approximately 1.3-1.5 kg in human. Brain mairiy-tiivided into four parts:

1.

Brain Stem: It is the superior portion and corivinuous with the spinal cord consist medulla
oblongata, pons and midbrain.

Cerebellum: It located posterior to the brain stem.

Diencephalon: It is located superic: to the brain stem. It consist thalamus, epithalamus,

subthalamus, hypothalamus and pirical gland.
Cerebrum: It look like cap of‘raiishroom. It occupies the most of the part of cranium and it

is divided into right and left halves known as cerebral hemispheres.

\ \ r  CEREBRUM
DIENCEPHALON: \ vz B

Thalamus
\
Hypothalamus

Pineal gland '—
(part of epithalamus)

BRAIN i TEM:
Midurain

Pons

X

Medulla oblongata =0 BT Pituitary gland
= (]
CEREBELLUM % !
Spinal cord
POSTERIOR ' ANTERIOR

Diagram of brain

According to the embryonic development brain is divided mainly into the three parts at the third
weeks of embryonic development which is also known as primary brain vesicles:

1. Prosencephalon — Forebrain
2. Mesencephalon — Midbrain
3. Rhombencephalon — Hindbrain
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During the further development of the embryo primary vesicles is divided aind form secondary
vesicles at the 5™ weeks of embryonic development.

= Procencephalon develop telencephalon and diencephalon
= Mesencephalon develop midbrain
= Rhombencephalon develop metencephalon and myeiencephalon

At the final stage of embryonic development:

= Telencephalon forms cerebrum

= Diencephalon forms epithalamus, hypothalamus, subthalamus, thalamus and pineal gland
= Metencephalon forms pons and cereballum

= Myelencephalon forms medulla okic::gata

The brain grow rapidly during the first few years of life (between the ages of 1-12 years).

PROTECTION AND COVERING OF THE BRAIN:

CRANIAL MENINGES:
Dura mater

e~ — Arachnoid mater
Pia mater

/,A.;.:-'"—'-»1,,_‘;_:_\ \ Superior
Frontal plane —] sagittal sinus
~ s VaNia DA
A 2 Y < N e g - = — __— Skin
4 ) %\ —d T e p W o ~ S
\ [ }L ) Ty e — —';‘i”_:‘__f— Parietal bone
L J e 57 = . of cranium

[ Ll g'(pm*‘ : \

At ' \  Subarachnoid ~—-
£ space
(]

Arachnoid villus
Cerebral cortex

Falx cerebri

= Cranial bones and cranial meninges mainly protect the brain.

= Cranial bones produce the superficial layer of the brain.

= Cranial meninges surrounds the brain and continuous towards the spinal cord and known as
spinal meninges.

= In the brain, outer portion of the cranial manages known as dura meter, middle portion
known as arachnoid and inner portion is known pia meter.
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CEREBROSPINAL FLUID (CSF):

The entire central nervous system contains between 80 — 150 mL of CSF, and about 500 mL is
generated every day.

Compositions of cerebrospinal fluid:

CSF agn
| Composition of CSF

Water — 99.13% Solids — 0.87% Substance Plasma CSF
* ‘ Na* (mEg/l) 145.0 150.0

: . ) : K* 4.8 2.9

Organic substances norganic subsiances Ca** 52 23

1. Proteins 1. Sodium Mg** 1.7 2.3
2. Amino acids 2. Calcium Cr 108.0 130.0

3. Sugar 3. Polassium .

4. Cholesterol 4. Magoesium I]:ICOa 379.4 21.0

5. Urea 5. Chlorides s ‘ 2.6

6. Uric acid 6. Phosphate PO, . 1.8 0.5
7. Creatinine 7 \Bicarbonates Protein 7000.0 20.0
8. Lactic acid &/ Sulfates Glucose 95.0 60.0

Lymphocytes in €55/ 6 / cu mm (protein and glucose expressed as mg/100 ml)
Flow/circulation of zerebrospinal fluid:
Lateral Ventricle I Lateral Ventricle
Interventricular Interventricular
Foramen Foramen
(Foramen of Monro) (Foramen of Monro)
Third Ventricle
Aqueduct of Sylvius
(Cerebral Aqueduct)
I Fourth Ventricle I
Foramen of 3 Foramen of
e, Foramen of Magendie ety

(Median Aperture)

(Lateral Aperture) (Lateral Aperture)

n

I Subarachnoid Space I

n

I Arachnoid Villi I

n

Superior Sagittal Sinus
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Ventricles of the Brain

Lateral ventricles

Posterior

~_ Third ventricle . -

Lateral

T Cerebral aqued =t
Aperture — ’;‘ i\

‘ ik connects 3™ and 4t V
apertures of A\ \\\ , Fourth ventricle
4%V lead to ‘ ;
subarachnoid space Centre! paial aperture

of spinc)cord

(a) Anterior view (b) Left lateral view

Functions of cerebrospinal fluid (CSF):

1. Mechanical Protecticn:
= Cerebrospinel Tiuid absorb the shock and protect the delicate tissue of the brain and
spinal cerd.
= |talsoactas a lubricating fluid and reduce the friction during the movement.
2. Chemical Protection:
= |t maintain the electrolytes and chemical balance which is required for regulation of
post synaptic potential and action potential.
3. Provide nutrients:
= |t provide the essential nutrient through the circulation in brain and spinal cord.
4. “Provide immunity:
= |t consist some amount of the WBCs which can fight against the harmful bacteria
and virus.
5. Remove the toxin:
= CSFs remove the metabolites, waste products and toxin from the brain and spinal
cord through the circulation.

BRAIN STEM:

Cranial
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The midbrain, pons and medulla oblongata of the hindbrain are caiiectively referred to as
the “brain stem”. These structures connects brain to the spinal courd.

The midbrain coordinates sensory representations of the visual, auditory and somatosensory
perceptual spaces.

The pons is the main connection with the cerebellum. The pons and the medulla regulate
several crucial functions, including the cardiovascuicvand respiratory systems.

The cranial nerves connect through the brain steni.and provide the brain with the sensory
input and motor output associated with the Yieac and neck, including most of the special
senses.

The major ascending and descending pathways between the spinal cord and brain,
specifically the cerebrum, pass througn the brain stem.

CEREBRUM:

Frontal pole 1= — Superior frontal gyrus

% __ Superior frontal sulcus
\ _ Middle frontal gyrus
—Precentral sulcus

: _Precentral gyrus

Central sulcus
Parietal lobe Postcentral sulcus

" Postcentral gyrus

Occipital pole Parieto-occipital fissure

Cerebrum support diencephalon and brainstem. It develop from the telencephalon.

The superficial layer of the cerebrum is gray matter which is known as cerebral cortex.
Cerebral cortex is 2-4 mm thick and consists billion of neurons.

Deep to the cerebral cortex consist white matter.

During the embryonic development when brain size increase rapidly the gray matter of the
cortex enlarge much faster than the white matter so cortical region rolls and folds itself. The
folds are known as gyri.

The deepest grooves between folds are known as fissures and the narrower grooves between
folds are known as sulci.

The most prominent fissure is longitudinal fissure which separates cerebral in right and left

hemispheres. These hemispheres are joined internally by the white matters.
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= Each hemisphere controls the opposite side of the body. If a stroke‘sccurs on the right side
of the brain, your left arm or leg may be weak or paralyzed.
= Not all functions of the hemispheres are shared. In general, the left hemisphere controls
speech, comprehension, arithmetic, and writing. The right hemisphere controls creativity,
spatial ability, artistic, and musical skills. The left hic.nisphere is dominant in hand use and
language in about 92% of people.
Functional area of the cerebral cortex:
Cerebral cortex consist mainly three kinds of functional areas.
1. Sensory areas: receives and interpret scnasory impulses.
2. Motor areas: control muscular movernents
3. Association areas: deals with rincre complex integrative functions such as memory, emotion,

reasoning, will, judgment, personalities, intelligence etc.

Primary motor cortex
(voluntary movement)

Central sulcus

Premotor cortex
(coorainates
voluntary
movements)

Primary somatosensory
cortex (somesthetic sensations
and proprioception)

Sensory association
areas (integration of
sensory information)
Visual association
areas (higher vision
processing)

Prefrantil
association

areas (idea and

plan for voluntary
wnovement, thoughts

personality) Primary visual cortex
vision
Broca’s area ( )

(speech formation) Wernicke’s area

(language
Olfactory cortex comprehension)
(smell)

Limbic associatio

i ' Auditory
learning, and memory) _Primary auditory \ ", association
o ) cortex (hearing) areas
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DIENCEPHALON:

Stria medularis

Stria medularis

Thalamus (epithalamus)

Hypothalamus

Subthalamic nucleus

= Thediencephalon is the conneciizn between the cerebrum and the rest of the nervous system,
with one exception.

= The rest of the brain; e spinal cord, and the PNS all send information to the cerebrum
through the diencephalon.

= Qutput from ih» cerebrum passes through the diencephalon. The single exception is the
system associated with olfaction, or the sense of smell, which connects directly with the
cerebrum.

= The uiencephalon is deep beneath the cerebrum and constitutes the walls of the third
vzintricle. The diencephalon consists thalamus, hypothalamus, epithalamus, subthalamus

and pineal gland.

CEREBELLUM:

Central lobule [IIl-l] of superior vermi Wing of central lobule

Superior cerebellar peduncle

Middle cerebellar peduncle
Inferior cerebellar peduncle

Lingula [I] of supenor vermis
Supenor medullary velum

Posterolateral
(dorsolateral) fissure

Floceulus (HX] - :
e
- I . \ )
4th ventricle i . ////I , ’ /}.l."}‘, ?«r:onsnﬂa fissure
Nodule [X] of

Biventer lobule [H Vi)

Hormzontal issure

Uvula [IX) of inferior vermis
Inferior [caudal) semilunar

Pyramis [VHl) of inferior vermis lobule [H VIl B]

Tuber [VIl B] of inferior vermis
Secondary (postpyramidal) fissure

Posterior cerebellar notch
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Anatomy of Cerebellum:

The cerebellum, which stands for “little brain”, is a structure of the central nervous system.
It has an important role in motor control.

In particular, it is active in the coordination, precision and timing of movements, as well as
in motor learning.

The cerebellum is located at the back. ot the brain, immediately inferior to
the occipital and temporal lobes, and within tie posterior cranial fossa. It is separated from
these lobes by the tentorium cerebelli, a tough layer of dura mater.

It lies at the same level of and posteiter-to the pons, from which it is separated by the fourth
ventricle.

The cerebellum consists of twi3-7emispheres which are connected by the vermis, a narrow
midline area. Like other structures in the central nervous system, the cerebellum consists of
grey matter and white 1natter:

Grey matter — locatea on the surface of the cerebellum. It is tightly folded, forming the
cerebellar cortes:.

White matier - located underneath the cerebellar cortex. Embedded in the white matter are
the four cerebellar nuclei (the dentate, emboliform, globose, and fastigi nuclei).

There-aie three ways that the cerebellum can be subdivided — anatomical lobes, zones and
functional divisions

There are three cerebellar zones. In the midline of the cerebellum is the vermis. Either side
of the vermis is the intermediate zone. Lateral to the intermediate zone are the lateral
hemispheres. There is no difference in gross structure between the lateral hemispheres and

intermediate zones
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THE SPINAL CORD
FUNCTIONS:

The spinal cord with its 31 pairs of spinal nerves serves tvwo important functions.
It is the connecting link between the brain and most of the body.

It is involved in spinal reflex actions, both somatic . visceral.

BASIC EXTERNAL ANATOMY OF THE SPINAI\CORD:

The spinal cord extends caudally from the hrai:-for about 45 cm and has a width of ~14 mm.
Its upper end is continuous with the brain (medulla oblongata). The cord is slightly thicker
than a pencil.

There are 31 pairs of spinal nerves: 8 cervical, 12 thoracic, 5 lumbar, 5 sacral, and
coccygeal. The roots of the luinizar and sacral are called cauda equina.

Surrounding and protecting the spinal cord is the vertebral column.

The spinal cord is slignitly flattened dorsally and ventrally, with two enlargements-cervical
and lumbosacral from which the spinal nerves emerge that innervate the upper and lower
limbs.

The cervical enlargement supplies nerves to the pectoral girdle and upper limbs.

The lumbar enlargement supplies nerves to the pelvis and lower limbs.

Inferiar to the lumbar enlargement, the spinal cord becomes tapered and conical-conus
medullaris.

Cilum terminale-slender strand of fibrous tissue that extends from conus medullaris.

Cervical
enlargement

Rootlets of
spinal nerves

Spinal nerves

i

Conus
medullaris

Lumbosacral
enlargement

Cauda
equina

Coccygeal
nerve

Filum
terminale

Posterior view
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Basic Internal Anatomy of Spinal Cord:
= If the spinal cord is cut in X.S., a tiny central canal is observed, wnich contains CSF.
= Thereisadark portion of H-shaped or butterfly shaped “gray matter”, surrounded by a larger
area of “white matter”.
= The spinal cord is divided into more or less symmet:i:al halves by a deep groove called the
anterior (ventral) median fissure and a mediar. septum called posterior (dorsal) median
sulcus.
= Extending from the spinal cord are the ventral and dorsal roots of the spinal nerves.
Gray matter Dorsal  Visceral vinaory nuchel
omatic sensory nuclel

wm o T

Afferent sensory
Lateral information

horn \7&

Eﬂorw signals 1o

: musciles and glands
Ve'::.al vap =Ny / via the ventral root
Ventral
hom

Autonomic efferent nuciel

GRAY MATTER:
=.. The gray matter of the spinal cord consists of nerve cell bodies, dendrites and axon terminals
(unmyelinated) and neuroglia. It is pinkish-gray color because of a rich network of blood
vessels.
= The gray matter forms an H shape and is composed of three columns of neurons-posterior,
anterior and lateral horns. The projections of gray matter toward the outer surface of spinal
cord are called horns.
= The two that run dorsally-posterior horns which function in afferent input. The two that run
ventrally-anterior horns which function in efferent somatic output. The two that extend
laterally-lateral horns.
= The nerve fibers that form the cross of the H are known as gray commisure-functions in
cross reflexes.
WHITE MATTER:
= The white matter gets its name because it is mainly composed of myelinated nerve fibers,

and myelin has a whitish color.
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= The white matter is divided into three pairs of columns or funicuii-of myelinated fibers-
anterior, posterior, lateral and a commisure area.
= The bundles of fibers within each funiculus are divided inta tracts called fasciculi.
= Ascending tracts-sensory fibers carry impulse up the spinai cord to the brain.

= Descending tracts-motor neurons transmit impulse 1*¢m the brain down the spinal cord.

CRANIAL NERVES
=  The brain communicates with the body through the spinal cord and twelve pairs of cranial
nerves.
= Ten of the twelve pairs of crania! nerves that control hearing, eye movement, facial
sensations, taste, swallowing a’i¢“movement of the face, neck, shoulder and tongue muscles
originate in the brainstem. The cranial nerves for smell and vision originate in the cerebrum.

=  The Roman numeral/name, and main function of the twelve cranial nerves:
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Number Name Function

A olfactory smell

I optic sight

I oculomotor moves eye, pupil

v trochlear moves eye

\/ trigeminal face sensation

VI abducens moves eye

VII facial moves face, salivate
VIl vestibulocochlear hearing, balance

IX glossopharyngeal taste, swallow

X vagus heart rate, digestion
XI accessory moves head

XII hypoglossal moves tongue

Signature of Teacher
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AIM: TO STUDY THE ENDOCRINE SYSTEM USING CHARTS & SPECIMENS.

REQU
THEO
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A X4

X/
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X/
°e
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X/
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X/
X4

L)

R/
A X4

IRMENT: - Human endocrine system chart & model.
RY:-

The nervous and endocrine systems act together g coordinate functions of all body
systems.

The endocrine system also controls body-activities by releasing mediators, called
hormones, but the means of control of the twc systems are very different.

A hormone is a mediator molecule that is reicased in one part of the body but regulates the
activity of cells in other parts of the body.

Most hormones enter in interstitial flurd and then the bloodstream.

The circulating blood delivers horinories to cells throughout the body.

Both neurotransmitters and hormories exert their effects by binding to receptors on or in
their “target” cells.

Several mediators act as both neurotransmitters and hormones.

One familiar example is norepinephrine, which is released as a neurotransmitter by
sympathetic postgangiionic neurons and as a hormone by chromaffin cells of the adrenal
medullae.

The body contains two kinds of glands:

1.
2.

Exocrine glands &
Endocrine giands

Sr. no

Exocrine glands Endocrine glands.

1

Exocrine glands (exo- _ outside) secrete their
preducts into ducts that carry the secretions
into body cavities, into the lumen of an organ,
or to the outer surface of the body.

Endocrine glands (endo- _ within) secrete
their products (hormones) into the interstitial
fluid surrounding the secretory cells rather
than into ducts.

Exocrine glands include sudoriferous (sweat),
sebaceous (oil), mucous, and digestive glands.

From the interstitial fluid, hormones diffuse
into blood capillaries and blood carries them
to target cells throughout the body.

*
A X4

The endocrine glands include:
1- The Pituitary,

1- Thyroid,

4- Parathyroid,

2- Adrenal

1-Pineal glands

1- Pancreatic gland

2- Ovaries

2- Testis

1- Thymus

AN N N N R NN
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HYPOTHALAMUS AND PITUITARY GLAND

The pituitary gland (or hypophysis) was called the “master” encocrine gland because it
secretes several hormones that control other endocrine glands.

The pituitary gland itself has a master—the hypothalamus.

This small region of the brain below the thalamus is the major link between the nervous
and endocrine systems.

Cells in the hypothalamus synthesize at least nire aifferent hormones, and the pituitary
gland secretes seven.

Together, these 16 hormones play important<o.es in the regulation of virtually all aspects
of growth, development, metabolism, and hon eostasis.

Hypothalamus secreting 9 hormones

R/
L X4

X/ /7
L X GIR X 4

X/
°e

X/
°e

X/
°e

7
A X4

1.

2.

3.

7.

&

Thyrotropin-releasing hormona (TRH)

= Stimulates release 0f TSH (thyrotropin) and Prolactin
Corticotropin-releasing hormaone (CRH)

= Stimulates release of ACTH (corticotropin)
Gonadrotropin-releasind normone (GnRH)

= Stimulates release of FSH and LH (gonadotropins)
Growth hormorie-ieleasing hormone (GHRH)

= Stimuiates release of growth hormone
Growth harmorie release inhibiting hormone (GHRIH)

= Inhibits release of growth hormone
Prolactir:-releasing hormone (PRH)

. Stimulates release of prolactin
Prolactin release inhibitory hormone (PRIH)

= Inhibits release of prolactin
IDopamine

Pituitary glands secreting-

N GRWDN

Growth hormone (GH)

Prolactin

Adrenocorticotropic hormone (ACTH, Corticotrophin)
Thyroid stimulating hormones (TSH, Thyrotrophin)
Gonadotrophins- Follicle stimulating hormone (FSH)
Luteinizing hormone (LH)

Oxytocin

Antidiuretic hormone (ADH, Vasopressin)

Structure of pituitary gland

%+ The pituitary gland is a pea-shaped structure that measures 1-1.5 cm (0.5 in.) in diameter
¢ It lies in the hypophyseal fossa of the sphenoid bone.
¢ It attaches to the hypothalamus by a stalk, the infundibulum.
It has two anatomically and functionally separate portions:
v Anterior pituitary
v' Posterior pituitary

R/
¢
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% The anterior
pituitary  (anterior
lobe), also called the
adenohypophysis,
accounts for about
75% of the total
weight of the gland.

% The posterior

pituitary  (posterior

lobe), also called the

Hypothalamus ¢ |

o

Paraventricular nucleus

Supraoptic nucleus
Mamillary body

Neurohypoph v_

Optic chiasma

Adenohypophysis

Median eminence

Infundibulum
neurohypophysis. ) Infundibular Pars tuberalis
«+ A third region of the !_Pmcess Pars distalis
pituitary gland Pars nervosa (anterior lobe)
called the pars (neural lobe)
intermedia. Pars intermedia
D

'
7
\ f
Bogas, musclas, |/
and organs

Prolactin

r‘\ Owarias
_ Iy ¢
Breasts Estrogen
Progasterona

4 i~ and uterus
~ f"l }
fc ] A M)
Adrenal "\\_,-' !
e cortex 4
Testas | e, o
v Y Thyroid
Cortical gland
Testostarone P —— |
¥
Thyroid
honmones
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FEEDBACK MECHANISM OF ENDOCRINE HORMONE SEC?ETION

< The naurosecretory cells synthesize

" the hypotialamic releasing and inhibiting
External conditions hormenes in their cell bodies and package
@ ® tha hiormones inside vesicles, which reach

v W + the axon terminals br axonal transport.

| %+ Nerve impulses [external stimuli]
f ®-’I \ stimulate the vesicles to undergo

l exocytosis.
Releasing < The hormones then diffuse into the
hormone primary plexus of the hypophyseal portal
system.
Short-loop
L negative % The hypothalamic hormones flow
Long-l Anterior feedback with the blood through the portal veins and
ong,-. 00p —®-} LY. into the secondary plexus.
negative Dituitary
feedback % Hypothalamic hormones then act on
anterior pituitary cells.
| % Hormones secreted by anterior
@ pituitary cells pass into the secondary
v plexus capillaries, which drain into the
7 anterior hypophyseal veins and out into
| Endocrine the general circulation.
gland
< Anterior pituitary hormones then
Raise Rlood Tevel of Tarpel Gland Hormone travel to target tissues throughout the
1 bodly.
Use of Hormones l
I < Those anterior pituitary hormones
o that act on other endocrine glands are
b | weresl Rlond | evels of Taroed Glamd Hormones g

called tropic hormones
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Sr.No | Endocrine Hormone Function
Gland
Anterior Growth Hormone [Gh] | Promotes growth of cells
Pituitary Prolactin Pronates breast-milk production
Gland Thyrotrophic Hormone | Stirtialating thyroid gland
[TSH] A
Follicle Stimulating ~«Controls the production of eggs and sperm
Hormone [FSH] |
1 Luteinizing Hormone Controls oestrogen and testosterone
[LH] ] production as well as ovulation
Intermediate | Melanocyte Stimuiating | Stimulates melanin in skin
Hormone [MSHj
Posterior Oxytocin Helps with lactation, childbirth, and mother-
Pituitary child bonding
Gland Vasriaressin Promote the retention of water by the kidneys
7\ and increase blood pressure.
2 Thyroid rhvioid Hormone Helps control several body functions,
Gland [73& T4] including the rate of metabolism and energy
/ levels
3 Parathyroid | Parathyroid Hormone Regulation of blood level of Calcium,
Gland [PTH] Magnesium & Hypophosphate
Controls calcium levels in bones and blood
4 Aarenal Adrenaline Increases blood pressure, heart rate, and
Giand metabolism in reaction to stress
Aldosterone Controls the body’s salt and water balance
Cortisol Plays a role in stress response
Dehydroepiandrosterone | Aids in production of body odor and growth
S Sulfate (DHEA-S) of body hair during puberty
15 Pancreas Glucagon Helps increase levels of blood glucose (blood
sugar)
Insulin Helps reduce your blood glucose levels
6 Pineal Melatonin Controls sleep-wake cycles
Gland
7 Ovary Progesterone Helps prepare the body for pregnancy when
an egg is fertilized
Estrogen Works to regulate the menstrual cycle,
maintain pregnancy, and develop female sex
characteristics; aids in sperm production
8 Ovary, Testosterone Contributes to sex drive and body density in
Testes, males and females as well as development of
Adrenal male sex characteristics
NOTE: Key to remember name of Pituitary hormones------- “GOAT FLAP”

GH, Oxytocin, ACTH, TSH, FSH, LH, ADH, Prolactin.
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THYROID GLAND

+«+ The butterfly-shaped thyroid gland is located just inferior to the larynx (voice box).

% Itis composed of right and left lateral lobes, one on eitherside of the trachea.

+«+ The normal mass of the thyroid is about 30 g. It is highiy vascularized and receives 80—
120 mL of blood per minute.

+«+ Microscopic spherical sacs called thyroid follicles nieke up most of the thyroid gland.

« The follicular cells produce two hormones.. thyroxine which is also called
tetraiodothyronine because it contains four 2i0ms of iodine, and triiodothyronine, which
contains three atoms of iodine.

% T3and T4 together are also known as thyroia normones.

«» A few cells called parafollicular

%+ cells or C cells lie between folliclec. “Fhey produce the hormone calcitonin homeostasis,
which helps regulate calcium.

Thyroid gland (front view)

Right Left

Y

| Thyroid gland (back view)
Parathyroid

J 2

—_— e

ho

_~~ Thyroid gland-

y

Trachea

T—

Actions of Thyroid Hormones:

K/
L X4

Increase basal metabolic rate

Stimulate protein synthesis

Increase body temperature (calorigenic effect)

Stimulate synthesis of Na/K+ ATPase

Increase the use of glucose and fatty acids for ATP production
Regulate development and growth of nervous tissue and bones
Enhance some actions of catecholamines

% Stimulate lipolysis

R/
L X4

R/
X4

L)

R/
°

K/
°e

R/
°

K/
°e

>

7
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REGULATION OF THYROID HORMONE
ﬁ Low blood levels of %’

and T, or low metaboiic

r@se of
\/

rate stimulate

Hypothalamus
\~ 4
e TRH, carried A
by hypophyseal E
portal veins to I
anterior pituitary, ¢ I
stimulates .e Elevated
release of TS | Tal inhlb‘ti
release o
by thyrotrop Q ) sl
! TSH
= (negative
: feedback)
€© TSH released into Anterior 3
blood stimulates pituitary p
oid follicular cells >
T,and T,
\k released into
JIRFYOES blood by

/&\ follicle

follicular celis
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PARATHYRIOD GLAND

Partially embedded in the posterior surface of the lateral-iobes of the thyroid gland are
several small, round masses of tissue called the parathyroid glands.

Each has a mass of about 40 mg.

Microscopically, the parathyroid glands contain twic-Xinds of epithelial cells.

The more numerous cells, called chief (principar) cells, produce parathyroid hormone
PTH), also called parathormone.

*
°e

X3

A

3

%

X3

A5

*
°e

( - 0 High level of Ca** in blood 0 Low level of Ca™ in blood

stimulates/ihyroid gland stimulates parathyroid gland
paraiallicuiar cells to release chief cells to release more PTH.

more CT.

0 cALciTRIOL stinfiales
increased absorption of
Ca”* from foods, which
increase bivod Ca™ level.

6 PTH also stimulates

the kidneys to release ) PARATHYROID HORMONE (PTH) () CALCITONIN inhibits
CALCITRIOL. promotes release of Ca®" from osteoclasts, thus decreasing
bone extracellular matrix into blood Ca** level.

blood and slows loss of Ca™*
in urine, thus increasing blood

Ca™ level.
) y
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ADRENAL GLANDS

The paired adrenal (suprarenal) glands, one of which lies superior to each kidney in the
retroperitoneal space, have a flattened pyramidal shape.
Each adrenal gland is 3-5 cm in height, 2-3 cm in width. and a little less than 1 cm thick,
with a mass of 3.5-5 g.
During embryonic development, the adrenal glands wifferentiate into two structurally and
functionally distinct regions:
1. A large, peripherally located adrenal coriex, comprising 80-90% of the gland, and
2. Asmall, centrally located adrenal meduila
A connective tissue capsule covers the gland.
The adrenal glands, like the thyroid gland, are highly vascularized.
The adrenal cortex produces steroid harmones that are essential for life.
Complete loss of adrenocortical horanes leads to death due to dehydration and electrolyte
imbalances in a few days to a week;.t'nless hormone replacement therapy begins promptly.
The adrenal medulla produces three catecholamine hormones—norepinephrine,
epinephrine, and a small amounr of dopamine.

ADRENA.L GLAND e,

(hormones) w

Ureter

vs\d\'o_gre_. f'.r

Estrogens & )
corg;, . Testosterone
X0, X 4

Cortisol &
Cortisone

\NOCOsx.
2 e
—
s Aldosterone &
Corticosterone

Zona glomerulosa Zona fasciculata Zona reticularis

Adrenal gland:

>

DS

7/
X4

L)

7/ R/
L XA X

7/
X4

L)

K/
X4

)

Medulla: MEN —Medulla, Epinephrine, Norepinephrine.

Cortex: has 3 layers: GFR- Glomerulosa, Fasiculata, Reticularis

their hormones are: Make Good Sweets

Mineralocorticoids, (aldosterone) , Glucocorticoids, (cortisol) , Sex hormone,
(androgen) .

All adrenal gland hormones together: “CANES”

Cortisol, Aldosterone, Norepinephrine, Epinephrine, Sex hormone.
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Aldosterone

++ Regulation of aldosterone secretion by the renin-angiotensin—-aldosterone (RAA) pathway.
%+ Aldosterone helps regulate blood volume, blood pressure, and levels of Na, K, and H in
the blood.

0 Dehydration,
Na” deficiency,
or hemorrhage

v

9 Decrease in

blood volume m Blood pressure
¢ increases until
o 2 it returns to normal
O Decrease in . Juxtagiomerular
—_— 3
blood pressure LA cells of kidneys
¢ @ Vasoconstriction @ Increased blood
/‘> of arterioles volume
9 Increased renin
Adrenal A
Liver o Angiotensinogen — — l cortex
@ @ Increased
> <«— Kin
extracellular
0 " oy 0 Increased fluid
\’J’ N angiotensin | l
1 ’\0’4 In kidneys, increased Na*
j (9] | od )m ®  and water reabsorption
; " _ > e Increased and increased secretion of

angiotensin Il aldosterone > K* and H* into urine
Lungs (ATE = Angiotensin

Copvarting Enzyme)

FANCREAS

The pancreas is both an endocrine gland and an exocrine gland.

A flattened organ that measures about 1 2. 5-15 cm (4.5-6 in.) in length, the pancreas is
located in the curve of the duodenum, the first part of the small intestine, and consists of a
head, a body, and a tail.

Roughly 99% of the cells of the pancreas are arranged in clusters called acini.

The acini produce digestive enzymes, which flow into the gastrointestinal tract through a
network of ducts.

Scattered among the exocrine acini are 1-2 million tiny clusters of endocrine tissue called
pancreatic islets or islets of Langerhans.

Abundant capillaries serve both the exocrine and endocrine portions of the pancreas.
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splenic artery

spleen

A

% o-cell (glucagon)
. B-cell (insulin)

W 3-pancreas (somatostatin)

#. PP-cells (pancreatic polypeptide)
@ c-cells (ghrelin)

pancreatic duct

acinar cells (acini)
secrete digestive enzymeas

Cell Types in the Pancreatic Islets

Each pancreatic islet includes four types of hormone-secreting cells:

1. Alpha or A cells constitute aucut 17% of pancreatic islet cells and secrete glucagon.

2. Beta or B cells constitute:about 70% of pancreatic islet cells and secrete insulin.

3. Delta or D cells constitute anout 7% of pancreatic islet cells and secrete somatostatin.

4. F cells constitute the remainder of pancreatic islet cells and secrete pancreatic polypeptide.

Low blood glucose stimulates release of glucagon; high blood glucose stimulates secretion of

insulin.
Low blood High blood
( ; Pancreas

glucose glucose
Alpha cells

release glucagon release insulin

= &

Glycogenolysis Peripheral

Beta cells

in liver; glucose tissue cells
released to blood take glucose
from blood

1

Normal blood glucose level attained
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PINEAL GLAND

+«+ The pineal gland is a small endocrine gland attached to the root orthe third ventricle of the
brain at the midline.

++ Part of the epithalamus, it is positioned between the twao sueerior colliculi, has a mass of
0.1-0.2 g, and is covered by a capsule formed by the pia mater.

+«+ The gland consists of masses of neuroglia and secretsry cells called pinealocytes.

The pineal gland secretes melatonin, an amine hermane derived from serotonin.

Melatonin appears to contribute to the setting oi ti¢ body’s biological clock and maintain

sleep.

X/
°e

*,

*

Pituitary and Pineal Glands
Pineal gland

Cerebellum

Pituitary-gland

Pons 4&

Medulla oblongata —

<+——— Spinal cord

Signature of Teacher
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AIM: TO DEMONSTRATE THE GENERAL NEUROLOGICAL EXAMINATION
THEORY:
A neurological examination is the assessment of sensory newron and motor responses,
especially reflexes, to determine whether the nervous system ‘is impaired. This typically
includes a physical examination and a review of the patierit &« medical history, but not deeper
investigation such as neuroimaging.
There are 7 categories of the neurological exam:

1. Mental status
Cranial nerves
Motor system
Reflexes
Sensory system
Coordination
Station and gait
MENTAL ST~ TUS NEUROLOGICAL EXAM:

There are 7 camponents of the mental status exam:

PN o 0o B~ DN

i. Level of consciousness
il. . Attention
Orientation
iv. Language — fluency, comprehension, repetition, naming, reading, writing
v. Memory — immediate recall, recent, remote
vi. Higher intellectual function—general knowledge, abstraction, judgment,
insight, reasoning
vii. Mood and affect
2. CRANIAL NERVES NEUROLOGICAL EXAM:
i. CNI: Olfactory nerve:
e Itis also called smell identification test.
e Already described in practical 5.
e |t cannot be evaluated if nasal passages obstructed by rhinitis, polyps, etc.
ii. CNII: Optic nerve
e This afferent nerve is assessed during visual acuity, color vision, pupil
testing with the swinging flashlight test for afferent pupillary defect and

visual field testing.
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e Visual acuity:
- Hold card at comfortable reading distance
- Coverleye

- Glasses on (looking for optic nerve lesion, not refractive error)

J. G. ROSENBAUM POCKET VISION S UYEENER

874 : 2

2843 26 16 S5
638 EMMW3=a X000 114110 =

. distance
equivalent

o

Point
Jaeger

875 3I MW OXO0 10 7 3

& 3 2 5 m e 3 X O X 85?
s 3 65 WEM 03 o 6 3 =
3 4 8 s w 3 X x o B 23
L x o o 4 1 -2
c = = & m % g 14 -3

20
Card is held in good light 14 inches from eye.
Record vision for each eye separately with
and without glasses. Presbyopic patients

should read thru bifocal segment. Check
myopes with glasses only.

PUPIL GAUGE 8 9mm.
g 4 5 28 .

2 '

o0 ® O @

e Visual fields:

- The confrontational visual field exam is a basic exam performed by
your eye doctor. They will sit or stand 3 to 4 feet in front of you. You
will be instructed to cover one of your eyes using an occluder, which
looks like a large spoon.

- Your doctor will instruct you to stare straight ahead as they move their
hand in and out of your visual field. You will indicate when you are
able to see the doctor’s hand. This test will then be repeated on the other

eye.
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e Fundoscopy:
- Ophthalmixscopy or fundoscopy is an exam to look into the back of your
eye. Which shows the retina (which senses light and images), the optic
disk{v/here the optic nerve takes the information to the brain), and blood

vassels.

e Afferent limb of pupillary function are some test for these examinations:
- Normal pupils are equal in size and shape and are situated in center of iris
- Pupillary size varies with intensity of ambient light, but at average
intensity is ~ 3-4 mm
- Miosis < ~2 mm
- Mydriasis > ~5 mm

- Anisocoria = pupillary asymmetry
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iii. Some other test for cranial nerves are: Eye mcvements (111, 1V, V1) and pupils (111,

sympathetic and parasympathetic), sensoiy:.function of face (V), strength of facial
(V1) and shoulder girdle muscles (XI), hearing (VII, VIII), taste (VII, 1X, X),
pharyngeal movement and reflex (X, X), tongue movements (XI1).

Table 1. Cranial Nerve Function and Testing®

Cranial Nerve Function Tag)
| — Olfactory e Sense of smell  Ask patient to occlude one nostril and close their eyes.
* Present a stimulus, such as coffee, and ask the patient to identify the smell.
Il — Optic e \/ision e Vlisual acuity.
® Color vision.
e Visual fields.
e Pupillary response to light to test for an afferent pupillary defect.
Il — Oculomotor | @ Ocular motilit superior, e Routinely tested during examination with extraocular motility.
inferior and riediai recti, inferior | e Supraduction.
oblique) * |nfraduction.
e Lid elevation (levator * Adduction.
palpebrae superioris)
e Pupjllary constriction (efferent
«mb (flight pathway)
IV —Trochlear e Ocular motility (superior e Routinely tested during examination with extraocular motility. Infraduction upon
oblique) adduction.
o e ntorsion.
V —Trigsmina * Facial sensation * Test the distributions of V., V, and V, separately with a light touch with a cotton wisp
e Muscles of mastication to the forehead, upper cheek and jaw, respectively, with the patient’s eyes closed. Ask
the patient to compare the sensation from right to left, looking for any asymmetry
* Assess the motor function of V by feeling either side of the jaw just inferior and
anterior to the ear for muscle contraction while asking the patient to clench their teeth.
¢ If indicated, test the corneal reflex (afferent limb: ophthalmic, V, and efferent limb, V,)
with a cotton wisp.
VI - Abducens e Ocular motility (abduction) e Routinely tested during examination with extraocular motility.
 Abduction.
VIl - Facial e Muscles of facial expression | ® Ask the patient to smile, raise their eyebrows, frown, puff out their cheeks and
* Taste to anterior 2/3 of tongue | squeeze their eyelids tightly together while looking for any asymmetry or weakness.
Vill - e Auditory and vestibular  Hearing can be grossly checked by rubbing your fingers together near a patient’s
Vestibulocochlear | Systems ear and asking if they can identify which ear hears the sound and if they notice any
asymmetry in the volume of the sound.
IX — Glosso- * Palate elevation, gag reflex/ |  Ask the patient to open their mouth and say “ahh” and look for any asymmetry in the
pharyngeal swallowing palate or deviation of the uvula.
X —Vagus * Speaking
XI —Accessory e Sternocleidomastoid and e Ask the patient to turn their head side-to-side and shrug their shoulders looking for
trapezius muscle any asymmetry or weakness.

Xl - Hypo-glossal

e Muscle action of the tongue

* Ask the patient to stick their tongue out and note if it deviates to one side.

3. Motor system neurological examination:

Compare left to right, proximal to distal, arms to legs

e Bulk (muscle mass)
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e Tone (muscle tension at rest)
o Test with passive manipulation

- Strength

- Speed of movement; extraneous movement

- Endurance

4. REFLEX NEUROLOGICAL EXAMINATICN:

Explained in practical number 8.

5. SENSORY SYSTEM NEUROLOGICAL EXAMINATION:

- Sensory system testing involves giovoking sensations of fine touch, pain and
temperature. Fine touch can oz evaluated with a monofilament test, touching
various dermatomes with & riylon monofilament to detect any subjective absence
of touch perception.

- Sensory

o Light toucw

o Pain

. Temperature

o Vibration

o Position sense

2 Graphesthesia

o Stereognosis, and

o Two-point discrimination (for discriminative sense)

o Extinction

o Romberg test — 2 out of the following 3 must be intact to maintain balance: i.

vision ii. vestibulocochlear system iii. epicritic sensation

6. COORDINATION NEUROLOGICAL EXAMINATION:

-~ Coordination is an integral function of the motor, sensory and cerebellar systems.
Tests of coordination typically assess cerebellar function, but the contributions of
the other systems, including the motor, sensory and vestibular systems, must be
considered when interpreting these tests.

- Coordination testing is usually divided into two parts: truncal stability and limb
coordination.

- The ability to check movements and vestibular coordination are also assessed if the

clinical situation warrants.
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7. STATION AND GAIT
- Examination of gait is most important in neurology, since it provides invaluable
information concerning integrity of the motor system, sensory system, and
cerebellum. Gait is evaluated by observing the patient walk briskly and turn
corners.
- Particular attention is placed on any asymnieuy involving a side or one limb, the
distance the feet are kept apart (base), the izngth of stride and associated arm swing.
An important part of the gait examination is to observe a tandem gait, in which the
patient is asked to walk heel-to-toc-on a line.

Normal Hemiplegic Dipiegic Bilaterally asymmetric Hunchback
(G1) (G2) (G3) (G4) (GS)

« o
a3 o
/1\

Signature of Teacher
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AIM: TO DEMONSTRATE THE FUNCTION OF OLFACTORY NERVE

THEROY:

The olfactory nerve transmits information to the brain from smeil receptors in the nose. The
olfactory nerve is known as the first cranial nerve, or CN1.

Anatomy

= The olfactory nerve is the shortest nerve in the.h:1tian head.

It originates in the olfactory mucosa (mucous membrane) along the roof of your nasal

cavity (nostril).

= This nerve is made of many small narve fibers called fascicles that are bound together
by thin strips of connective tissue.

= The bundle extends from the iiasal cavity through the ethmoid bone behind the nose.
From there, the fascicles.go inside a structure called the olfactory bulb.

= There is a bulb for eacin.rostril, and they send the information along what's called the

olfactory tract and.irito the brain.

Olfactory bulb

Cribriform plate of
ethmoid bone

Fascicles of
olfactory nerve (l)
Nasal mucosa

The human nose can sense 10 basic smells, They are as follows:
Fragrant (e.g. florals and perfumes)

Fruity (all non-citrus fruits)

Citrus (e.g. lemon, lime, orange)

Woody and resinous (e.g. pine or fresh cut grass)
Chemical (e.g. ammonia, bleach)

Sweet (e.g. chocolate, vanilla, caramel)

Minty and peppermint (e.g. eucalyptus and camphor)
Toasted and nutty (e.g popcorn, peanut butter, almonds)

© 0 N o g Bk wDNhPE

Pungent (e.g. blue cheese, cigar smoke)

10. Decayed (e.g. rotting meat, sour milk)
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= These impulses go to several regions of the brain, including the:
- Uncus
- Hippocampal gyrus
- Amygdala

- Entorhinal cortex

Olfactory bulb

Olfactory tract

Olfactory cortex
of temporal lobe
(conscious
perception
of smell)

Hippocampus
(olfactory
memory)

Amygdala ——
(emotional
responses)

Reticular
formation
(visceral
responses
to smell)

Identification of Smell:
Procedure:
- Make the solution of above mentioned types of smell product.
- Fill the sample product solution in to the vial and labelled it respectively.

Hypothalamus

DATE

- Instruct student to smell all 10 product one by one at the interval of 2 minutes to prevent

saturation of smell receptors and give idea about 10 types of smell.

- Now remove the labelled from the vial and give numbering to each vial from 1 to 10

and note down the number and respective products name on diary.

- Ask student to take any vial and tell them to note down that vial number in their

practical note book.
- Instruct student to identify the smell of particular vial and report it.

Result: The given test sample odor/smell is

Conclusion: The given test sample may be

Signature of Teacher
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AIM: TO EXAMINE THE DIFFERENT TYPES OF TASTE.
REQUIREMENTS: Coffee, Vinegar, Salt, Sugar, Water
THEORY
The gustatory system is much simpler than the olfactory system.
Five primary taste submodalities are generally recognized:
1. sweet,
2. sour,
3. salty, and
4. bitter and
5. Umami.
Research at the turn of the 20th centuiy ied to recognition of the fifth taste, umami, during the
mid-1980s. Umami is a Japanes= word that means “delicious taste,” and is often translated to
mean savory. Very recent research has suggested that there may also be a sixth taste for fats,
or lipids.
Sweet
- Generally, sweetness is caused by a form of sugar or alcohol. Certain amino acids may
also taste sweet.
- Examples of sweet foods include: Honey, strawberries, candy, fruit juice, cake etc...
Sour
Sourness, or tartness, is the taste of acids. It’s brought on by hydrogen ions.
- Example of sweet foods include: Vinegar, lemon juice, cranberries, yogurt, buttermilk
Salty
- Saltiness is usually caused by table salt, or sodium chloride, that’s added to food. It can
also be caused by mineral salts.

- Salty foods include: Soy sauce, processed meat, preserved olives, fries etc ...

- Bitterness is due to many different molecules. These molecules are usually found in
plants.
- Bitter foods include: coffee, wine, dark chocolate, arugula etc ...
Savory
- Savory taste is caused by amino acids. It’s commonly brought on by aspartic acid or
glutamic acid. Occasionally, savory is also called “umami” or “meaty.”

- Savory foods include: Meat broth, aged cheese, ripe tomatoes, asparagus etc ...
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Taste
Taste substance Common foods
Stcvose Sugar H?y Candy
Sweet Fructose ﬁ e ~ :
Glucose at F
w Vinegar Lemons Limes Yogurt
Acetic acid = /
Sour Citric acid i . § )
o 4 N 25 4
Lactic acid N -
Salt
Sodium
Salty chloride F]‘
1
i Chocolate (90%
| Caffeine Coffee Bitter melon ot ma(s ) o
Bitter Alkaloids
Momordicin ¢ 4
. Dried shiitake
Clitamate Tomatoes Cheese Meat Fish eheGmE

Umami Inosinate S @(
Guanylate ' -_— W - %

Different regions on the tongue exhibit different maximal sensitivities to the four taste

submodalities.
- Tip of the tongue is the most sensitive to sweetness
- Front half of each side of tongue detect saltiness
- Posterior half of each side of tongue detect sour taste.
- Back or rear of the tongue detect bitterness.

- The Umami taste sensation is most intense when coupled with the salty taste.

sweet sour salty bitter umami
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Anatomy of Gustatory Sensation:
Gustation is the special sense associated with the tongue.
The surface of the tongue, along with the rest of the oral cavity, is lined by a stratified squamous
epithelium.
Raised bumps called papillae (singular = papilla) conta‘n the structures for gustatory
transduction.
There are four types of papillae, based on their appearance:

1. Circumvallate,

2. Foliate,

3. Filiform, and

4. Fungiform.
Within the structure of the papi'lae are taste buds that contain specialized gustatory receptor
cells for the transduction of-taste stimuli. These receptor cells are sensitive to the chemicals
contained within foods that are ingested, and they release neurotransmitters based on the
amount of the chemica) 12 the food.
Neurotransmitters’ from the gustatory cells can activate sensory neurons in the facial,

glossopharyngeal, and vagus cranial nerves.

/:f:f: — \

Taste buds %

Clrcumvallate papllla

N
N
N\
\\
\ \
L \\ ) Taste hairs /Taste pore
Py
| J )
v Jf\
Taste buds \\' Y / ((
Fungiform papilla Filiform papilla Foliate papilla /
Basal cell Transmonal cell

Gustatory cell
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Physiology of Gustation:

(5 )
A 4
After another synapse in the thalamus,

tne information is projected to the

The axons of the postsynaptic neurons
cross over and enter the medial
lemniscus of the medulla oblongata.

located on the anterior
two-thirds of the tongue,
from the tip to the line of
circumvallate papillae.

o) 7 ) &
q . [ ok ;

j Cranial Nerves Carrying \ /v( \,\/# The sensory afferents carried by
Gustatory Information & { these three cranial nerves
The facial nerve (VII) T syna:pse inft:..he soli;a;;v

nucleus of the medulla
innervates all the taste buds oblongata.
|

The glossopharyngeal
nerve (IX) innervates the
circumvallate papillae 4nu
the posterior one-thiid vf
the tongue.

B/

The vagus ne:vo (X)
innervates ioste huds
scattered on th= surface of
the epiglottis.

YT
Receptors respond 5

to stimulation.

Procedure:
First prepare the different kind of solution in sufficient quantity in laboratory.
- Sweet: table sugar: ¥ teaspoon dissolved in 2 tablespoons water
- Salt: table salt: 1/8 teaspoon dissolved in 2 tablespoons water.
- Sour: vinegar: ¥ teaspoon dissolved in 2 tablespoons water
- Bitter: coffee, brewed or made from instant
- (Savory/Umami: because of sensitivities to monosodium glutamate (MSG), it is
probably best to avoid testing for these receptors.)
Tell student to come with spoon/dropper to taste the prepared solution.
Advice to the student to wash spoon/dropper immediately after taking each solution.
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During the time of taste, take a 3 to 5 minute interval between two soluticns

Ask them to identify the intensity of each solution on the part of tongue.

Result:

Type of solution Intensity identify on part of tongue
Sweet
Sour
Salt
Bitter
Savory

Conclusion:
- Tip of the tongue is the most sensitive to sweetness
- Front half of each side of tongue detect saltiness
- Posterior half of each siti2 of tongue detect sour taste.
- Back or rear of the tongue detect bitterness.

- The Umami taste sensation is most intense when coupled with the salty taste.

Signature of Teacher
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AIM: TO DEMONSTRATE THE VISUAL ACUITY

REQUIREMENTS: Snellen Chart, Random E Chart
VISUAL ACUITY TEST
Two commonly used tests are Snellen and random E.

Snellen

The Snellen test uses a chart of letters or syn:aols.

This kind of chat mostly available in a schooi, nurse’s office or eye doctor’s office.
The letters are different sizes and arrainged in rows and columns.

Viewed from 14 to 20 feet away, tais cnart helps determine how well you can see letters
and shapes.

In this test subject will sit or stand at a specific distance away from the chart and cover
their one eye. Subject«wn) read out loud the letters which they can see by uncovered
eye.

Subject will rer:eat this process with their other eye. Typically, doctor will ask you to

read smalle: and smaller letters until you can no longer accurately distinguish letters.

Random E

In th= reridom E test, it is needed to identify the direction the letter “E” is facing.
Looking at the letter on a chart or projection, you need to point in the direction the letter
is facing: up, down, left, or right.

These tests tend to be more sophisticated when performed at an eye clinic than in a
nurse’s or school building.

At an eye doctor’s office, the chart might be projected or shown as a mirror reflection.
Subject will look at the chart through a variety of different lenses.

Doctor will switch out the lenses until you can see the chart clearly.

This helps determine your ideal eyeglass or contact lens prescription, if you need vision

correction.

Snellen test Procedure:

This test may be done in a health care provider's office, a school, workplace, or elsewhere.

Visual acuity is usually recorded as:

1.
2.

"Uncorrected,” which is without glasses or contact lenses

"Best corrected,” which is with the best possible glasses or contact lens prescription

www.drnaitiktrivedi.com Prepared by: Dr. Upama Trivedi & Dr. Naitik Trivedi 70



http://www.drnaitiktrivedi.com/

HUMAN ANATOMY & PHYSIOLOGY -1 B. PHARIWVI'SEM - I
PRACTICAL NO.: 07 DATE

For uncorrected:

Visual acuity, you will be asked to remove your glasses or contact lenses and stand or
sit 20 feet (6 meters) from the eye chart. You will keep both eyes open.

You will be asked to cover one eye with the palm of your-hand, a piece of paper, or a
small paddle while you read out loud the smallest iine of letters you can see on the
chart.

Numbers, lines, or pictures are used for peopic who cannot read, especially children.
If you can't make out any of the letters, numbers, or pictures, the examiner will usually
hold up some number of fingers an¢ rccord at how many feet away you can correctly
identify how many are being held up:

If you are not sure of the letter +you may guess.

This test is done on each.eye, and one at a time.

If needed, it is repeateawiile you wear your glasses or contacts.

You may also be.acked to read letters or numbers from a card held 14 inches (36

centimeters) f:01i.your face. This will test your near vision.

N

X0

TVH
UAX

18
H T 0 V Line distance in | angle subtended at | height and width of the
metres nodal point letter in centimeters
2 6/60 60 5 8.726
x A UM i 6/36 36 5' 5.235
9 !
2 2 5' \
VHAI XUY 6/24 , 24 5 3.490
6 6/12 12 5' 1.745
AUTHYMIXYV 6/9 9 5 1.308
6/6 6 5' 0.872
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Interpretation of result:

Record the visual acuity for the examined eye.

Visual acuity is expressed as a fraction e.g. 6/18.

The top number refers to the distance you stand from the chart. This is often 20 feet (6
meters)

The bottom number indicates the distance at whichi a person with normal eyesight could
read the same line you correctly read.

For example, 20/20 (6/6) is considered normal. 20/40 (6/12) indicates that the line you
correctly read at 20 feet (6 meters)avvay can be read by a person with normal vision
from 40 feet (12 meters) away
Incomplete lines can be addea tc-the last complete line. e.g. 6/12+3, indicating that the
patient read the 12’ line.at 6 metres and three of the letters on the ‘9’ line.

20/60 -1 means that 2il thz letter on the 20/60 line were read correctly, except for one.

If the patient cannat read the largest (top) letter at 6 metres, then move them closer to
the chart, 1 mzue at a time, until the top letter can be seen — the visual acuity (VA) will
then be recorded as 5/60 or 4/60, etc.

You can also follow this method, hold up your fingers at varying distances (5 metres, 4
metrec £tc. and record the vision as counting fingers (CF) at the maximum distance they
can-see between 5 and 1 metre, i.e. VA = CF 5m or VA = CF 1m.

I'f the patient cannot count fingers at 1 metre, wave your hand and check if he/she can
see this. This is recorded as hand movements (HM): VA = HM.

If the patient cannot see hand movements, shine a torch in the eye and ask if they can
see the light. If they can, record ‘perception of light (PL)’: VA = PL. If they cannot see
the light, record ‘no perception of light’: VA = NPL.

To determine the visual acuity use one of the following formulas:

Viewing Distance Used (meters)
M-value

L VA=

OR

Viewing Distance Used (meters or feet) WA value for 3 moters
X

2. WA= 3 meters (10 feet) (10 feet)

The M value indicates symbol size or the visual acuity value printed at the threshold

line.
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Disadvantages of Snellen Test Type

Letters not of equally legible eg; O and E
Non-uniform progression of letter sizes
Unequal number of letters on each line
Irregular spacing between letters and lines

Inadequate scoring (6/9+2, etc)

The LogMAR alternative to Snellen

o TAUPaDE Botenrn Solghioss Tus CAar
s Qoione . Cslbrew  Aesdows bl

NPDFT
HDREP
ERNFU
RHTUP

Other rezearchers suggested a logarithmic progression in size of letters on test chart gives most

accurate VA measurement

MAR = Minimum Angle of Resolution - the angle subtended within the eye by a letter

scoring LogMAR

Each letter has a score value of 0.02 log units; 5 letters per line

Each line represents a change of 0.1 log units

Advantages of LogMAR

Equal number of letter per line

Regular spacing between lines and letters

Uniform progression in letter size

Final score based precisely on total of all letters read

Finer grading scale allows greater accuracy and improved test/retest reliability

www.drnaitiktrivedi.com Prepared by: Dr. Upama Trivedi & Dr. Naitik Trivedi 73



http://www.drnaitiktrivedi.com/

HUMAN ANATOMY & PHYSIOLOGY - II
PRACTICAL NO.: 07
LogMAR / Snellen equivalent results

B. PHARIVI'SEM - 11
DATE

LogMAR Snellen Decimal
0 6/6 1.00
0.18 6/9 0.67
0.30 6/12 0.50
0.48 6/18 0:8z
0.60 6/24 Sidb
0.78 6/36 1017
1.00 6/60 0.10

Importance of visual acuity test:

Result: My Visual Acuity Score is

The visual acuity test is a routine part of an eye examination or general physical

examination, particularly if there is a change in vision or a problem with vision.

In children, the test is.gerformed to screen for vision problems. Vision problems in

young children can.cfien be corrected or improved. Undetected or untreated problems

may lead to permanent vision damage.

There are other ways to check vision in very young children, or in people who do not

know their letters or numbers.

Teacher’s Signature
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AIM: TO DEMONSTRATE THE REFLEX ACTIVITY
REQUIREMENTS: Medical Torch, Reflex Hemmer
DEFINITION:
A reflex may be defined as a response to a stimulus that does not require the intervention of
consciousness.
THEORY:
Reflexes require no thought. They are involuntary.anc quick response against the stimuli.
One example of a reflex is the patellar stretch reflex. Our spinal cord partners with sensors in
our muscles, called muscle spindles, to keen.irack of where our bodies are in space and how
stretched or contracted our muscles are. he way that these sensors interact with our spinal
cord is through a reflex pathway. Streichiing the muscle activates the muscle spindle at the end
of the sensory neuron (embedded in your muscle) and starts the reflex. The reflex is to prevent
overstretching of the muscle-arid.compensates with a contraction.
MECHANISM OF REF!L EX:
Receptor activadion: It respond to a stimulus. It monitors change in control condition
and send the iaput information to control center/integrated center via sensory receptor.

4

Senscry Neurons: It receives information from receptor and sends input messages to

2

Integrated center: It analyze the incoming messages and send the reply via motor

4

Motor receptor: It send the reply coming from integrated center to effector.

4

Effectors are the cell or organ that responds according to output command of the

irtegrated center.

receptor. (Brain and spinal cord)

control center via motor receptor.

Note: Sometimes homeostasis or Reflex arc mechanism include another neuron i.e relay

neuron it not wait for the brain command it immediately send message to the effector via motor

neurons and gives fast/immediate response.
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Reflex Arc: A reflex arc is a pathway that controls a reflex.
ﬁ.efrig:alpassed along relay What happens |n a
(message sent to brain) re f:ex aCtion
b

375'geal sent along sensory
Sedron

\ 2. Pain receptor stimulated
P— '

6. Effector muscle contracts
(response)
5. Signal sent alorgwator

neuron

1. Stimulus (heat)
Spinal cord @ IMotor neuron

{cross section)
@ Sensoryneuron

@ Relay neuron

EXAMPLES OF REFLEX MECHANISM:
1. Best-nown reflex is the pupillary light reflex. If a light is flashed near one eye, the
n.nils of both eyes contract. Light is the stimulus; impulses reach the brain via the
optic nerve; and the response.

Procedure:
Ask subject to seat on chair with relax position

3

Instruct subject to open both the eye in wide position (not to blink)

3

Take a torch with low intensity of light to prevent damage of eye.

4

Focus the torch in right eye and observe left eye pupil

3

Take a break of a minute and do same procedure for left eye.
Result: When we focus the light on Right eye or left eye both eyes pupil size getting

decrease. It produce contraction.
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2. Knee-jerk reflex:
It is also called patellar reflex. Sudden jerking movement of the lower leg in response to
a sharp tap on the patellar tendon, which lies just below the kneecap.
Procedure:
One of the several positions that a subject may take vcr the test is to sit with knees bent
and with one leg crossed over the other so that.tihe upper foot hangs clear of the floor.

[l

The sharp tap on the tendon slightly stretches the quadriceps, the complex of muscles

3

In reaction these muscles conirazt, and the contraction tends to straighten the leg in a

2

Exaggeration or ahsarice of the reaction suggests that there may be damage to the

at the front of the upper leg.

kicking motion.

central nervous system.
Note: The kriee jerk can also be helpful in recognizing thyroid disease.
Reflex reaction sensory neuron dorsal root spinal gray

cell body of ganglion cord matter  white
sensory neuron matter

stretch
receptor

motor neurons

d i \ Q
\Q\ reflex hammer
|

biceps femoris L | patellar tendon

muscle (flexor)

cell bodies of interneuron

quadriceps femoris Hiotor AGUIBHS

muscle (extensor)

Result: A sharp tap on the patellar tendon with the help of reflex hammer produce sudden

jerking movement of the lower leg.

Signature of Teacher
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AIM: TO RECORD BODY TEMPERATURE OF OWN BODY

REQUIREMENT: Clinical Thermometer
THEORY :-

What is body temperature?

% Body temperature is a measure of the body's ability tC.generate and get rid of heat.

% The body is very good at keeping its temperatuye-within a narrow, safe range in spite of
large variations in temperatures outside the body.

%+ When you are too hot, the blood vessels in your skin expand (dilate) to carry the excess

heat to your skin's surface.

You may begin to sweat, and as the sweat evaporates, it helps cool your body.

When you are too cold, your blood vessels narrow (contract) so that blood flow to your

skin is reduced to conserve body iieaf.

You may start shivering, which is an involuntary, rapid contraction of the muscles.

This extra muscle activity helgs generate more heat.

Under normal conditions, this keeps your body temperature within a narrow, safe range.

X/ /7
L X GIR X 4

X/
X4

R/
LX)

X/
X4

L)

Where is body temperaturz rineasured?
% Your body temperatire’'can be measured in many locations on your body.
7

%+ The mouth, ear, armpit, and rectum are the most commonly used places.
%+ Temperature <an.=lso be measured on your forehead.

ORAL 36.4-37.2°C RECTAL 37.0-38.1°C
' .-
TYMPARNIC 35.89-37.6°C TEMPORAL 35.8-36.9°C
[
AXILLARY z 35.2-36.9°

What are Fahrenheit and Celsius?

Thermometers are calibrated in either degrees Fahrenheit (°F) or degrees Celsius (°C), depending
on the custom of the region. Temperatures in the United States are often measured in degrees
Fahrenheit, but the standard in most other countries is degrees Celsius.

If you'd like to convert a temperature reading in Fahrenheit to Celsius:

1. Start with the temperature in Fahrenheit (e.g., 100 degrees).
2. Subtract 32 from this figure (e.g., 100 - 32 = 68).
3. Divide your answer by 1.8 (e.g., 68/ 1.8 = 37.78)
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What is a fever?
+« In most adults, an oral temperature above 100°F (37.8°C) or a rectal or ear temperature
above 101°F (38.3°C) is considered as a fever.

BODY TEMPERATURE CHART

Condition hil Adult
Normal 35.8°C-37.5°C 95.1°F-99.5°F 36.5°C-37.5°C  97.7°F - 99.5°F
R meromac mer

SRSy e wercase e

What can cause a fever?
A fever may occur as’a reaction to:

¢+ Infection. Tris 1S the most common cause of a fever. Infections may affect the whole body
or a specific body part (localized infection).

% Medicines, such as antibiotics, narcotics, barbiturates, antihistamines, and many others.
These. are called drug fevers. Some medicines, such as antibiotics, raise the body
temperature directly; others interfere with the body's ability to readjust its temperature
vinen other factors cause the temperature to rise.

% Severe trauma or injury, such as a heart attack, stroke, heat exhaustion or heatstroke, or
burns.

+«+ Other medical conditions, such as arthritis, hyperthyroidism, and even some cancers, such
as leukemia, Hodgkin's lymphoma, and liver and lung cancer.

< An abnormally low body temperature (hypothermia) can be serious, even life-threatening.

Why It Is Done

Body temperature is checked to:

% Detect fever.

Detect abnormally low body temperature (hypothermia) in people who have been exposed
to cold.

» Detect abnormally high body temperature (hyperthermia) in people who have been exposed
to heat.

Help monitor the effectiveness of a fever-reducing medicine.

Help plan for pregnancy by determining if a woman is ovulating.

o%

X/
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SEVERAL DIFFERENT TYPES OF THERMOMETERS ARE AVA{LABLE:

Thermometer Figure Types and Description

Electronic thermometers are plastic and shaped like a
pencil, with a display~window at one end and the
temperature probe at the other end. They work by
measuring how weis clectricity travels through a wire.
Electronic thermoiicters are used in the mouth, rectum,
or armpit. They are easy to use and easy to read. If you
buy an elecunic thermometer, check the package for
information-about its accuracy.

Ear thermometers are plastic and come in different
shapes. -They use infrared energy to measure body
temparature. The small cone-shaped end of the
therinometer is placed in the ear, and body temperature
shown on a digital display. The results appear within
seconds. Some models also show the corresponding oral
and rectal readings. See a picture of an ear thermometer.

Disposable thermometers are thin flat pieces of plastic
with colored dots and temperature markings on one end.
The color of the dots shows the temperature. Disposable
thermometers can be used in the mouth or rectum. A
patch form can be used on a baby's skin to measure
temperature  continuously for 48 hours. These
thermometers are safe, but they are not as accurate as
electronic or ear thermometers. They do not contain
glass, latex, or mercury. You can reuse the thermometer
during an illness and then throw it away.

Forehead (temporal) thermometers use skin
temperature to determine body temperature. Some have a
soft disc that are pressed against the forehead and show
the temperature on a digital display. Other types are thin
pieces of plastic with numbers on them. You press the
strip against a person’s forehead, and the temperature
makes some numbers change colors or light up. These
thermometers are not as accurate as electronic and ear
thermometers.

4 Pacifier thermometers are shaped like a baby's pacifier
. . ,“i " but have a display that shows the temperature. You place
\’ = > the pacifier in your child's mouth to measure temperature.
n j - These thermometers may take longer to get a reading and
" ——— are not as accurate as other types.
,‘..‘..‘
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How to take an oral temperature
Oral is the most common method of taking a temperature.
1. Place the digital or disposable thermometer under the tongue, just to one side of the center,
and close the lips tightly around it.
2. Leave the thermometer in place for the required amount of time. Time yourself with a clock
or watch. Some digital thermometers give a series oi 2hort beeps when the reading is done.
3. Remove the thermometer and read it.
4. Clean a digital thermometer with cool, soapyv:water and rinse it off before putting it away.

How to take an armpit (axillaries) temperature
Taking a temperature in the armpit may not be as accurate as taking an oral or rectal temperature.
1. Place the thermometer under the arra with the bulb in the center of the armpit.
2. Press the arm against the body ana-leave the thermometer in place for the required amount
of time. Time yourself with ayvatch or clock.
3. Remove the thermometer and read it. An armpit temperature reading may be as much as
1°F (0.6°C) lower than ai oral temperature reading.
4. Clean a digital thermainetar with cool, soapy water and rinse it off before putting it away.

Body temperature
Normal: | The aveiage normal temperature is 98.6°F (37°C). But "normal™ varies from
perszn o person. Your temperature will also vary throughout the day, usually
being lowest in the early morning and rising as much as 1°F (0.6°C) in the early
evening. Your temperature may also rise by 1°F (0.6°C) or more if you exercise
| cn a hot day. A woman's body temperature typically varies by 1°F (0.6°C) or more
through her menstrual cycle, peaking around the time of ovulation.
Abnarmal: | Oral, ear (tympanic), or rectal temperature
o Fever: 100.4°F (38°C) to 103.9°F (39.9°C)
o High fever: 104°F (40°C) and higher
! Armpit (axillary) temperature

o Fever: 99.4°F (37.4°C) to 102.9°F (39.4°C)

o High fever: 103°F (39.5°C) and higher
A rectal or ear temperature of less than 97°F (36.1°C) means a low body
temperature (hypothermia).

RESULT:

My Body temperature was............. [Normal Body temperature is 97 to 99 (°F)]

Signature of Teacher
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AIM

: TO DEMONSTRATE POSITIVE AND NEGATIVE FEEDBACK MECHANISM

THEORY
HOMEOSTASIS:

Ability to maintain relatively stable internal conditions despite a changing external
environment. Dynamic state of equilibrium, or balaiice.

The body is said to be in homeostasis when its‘coliular needs are adequately met and
functional activities are occurring smoothly.

Virtually every organ system plays a role inwiaintaining the internal environment.

A homeostatic regulatory mechanism consists of 5 parts:

1.

)

Receptors: It act as a sensors/receiv: that respond to a stimulus. It monitors change in
control condition.

Sensory Neurons: It send trie input information/message to control center, means
information from cell/tissue/organ etc to integrated system i.e brain and spinal cord.
Integrated System: it analyze the incoming message received from the sensory
neurons and sends out commands/messages. In the body there are hundred controlled
conditions. A few examples are heart rate, blood pressure, temperature and breathing
rate.

Motor Neurons: The output information/message from integrated center (brain and
spinal cord) to cell/tissue/organ etc are travelled by motor neurons.

Effectors: The cell/tissue/organ etc act as effector that responds according to output
command of the control/integrated center.

@ Input Control
Isne':?{ r;w.?)t:‘%n bl @ a;Jé?r:Jw;uon sent
afferent along efferent

pathway tol pathway to

L Receptor (sensor) J

Change
detected
by receptor

(3 Response of
effector feeds

back to influence
magnitude of
stimulus and

D | Stimulus:
4
Produces "’bo,.
change T ce
in variable returns variable to

[ Variable (in homeostasis) ]] homeostasis
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Receptors, control center and effectors maintain the homeostasis by two imechanisms:

1.

Negative feedback:

When the response of effectors opposes the original stimulus, it is called negative

feedback because it negates the stimulus.

An example of negative feedback is the temperatiire thermostat in your home.

Temperature sensors turn the air conditioner-oi¥ and on to maintain air temperature

within a specific, limited range.

In the same way, the brain controls normal body-temperature homeostasis by negative
feedback.

Some stimulus (Stress) disrupts homeostasis (control condition) by an increase
in body temperature.

Due to this condition thermoreceptors (temperature sensitive receptors) in the
skin and brain-activate and send input message via nerve impulse to control
center.

Contral center analyze the input message and send output message to effectors
(skin).

Effectors according to output message of control center increases sweating from
sweat glands causes increased heat loss by evaporation.

Finally, decreases the temperature in the form of response and normalize the

body temperature (control condition).

EXAMPLE OF A NEGATIVE FEEDBACK LOOP

rempemrure ; temperature
\ mcreases K de(reases

Body Body
tempemture\ P temperoture

decreases @ increases

(OOLING
() PROCESS
Y ACTIVATED

(Sweating)
Body
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2. Positive feedback:
e The effector adds to the initial stimulus instead of negating it, speeding up the process.
— Labor contraction is the example of positive feedback system.
— Labor contractions force baby’s head or body into virth canal.
— It produces effect on control condition anc. increases distention of cervix of
uterus.
— It activates the stretch receptors of ce'vix and send input message to control
center via sensory nerve impulse.
— Control center activates the hypothalamus and pituitary gland and send the
output message to increase exytocin secretion in blood.
— Oxytocin produces theii effect on to the effector (cervix of uterus) and cause
distention of cervix of uterus than the normal value to push the baby further into
birth canal.

— Birth of the.haby decreases distention of cervix of uterus and interrupts positive

feedbacCk cycle.

Positive Feedback: Childbirth

Hypothalamus

(4) Hypothalamus sends
impulses to posterior
pituitary, where
oxytocin is stored.

e A
" (5) Posterior pituitary /4
o releases oxytocin ({
to blood; oxytocin >
travels to uterine /
muscle. "

Posterior
pituitary

oxytocin by contracting
more vigorously.

(7) At birth, stretching
of cervix lessens and
positive feedback
cycle is broken.

(3) Nerve impulses are

1) Baby moves
sent to hypothalamus.

deeper into
mother's birth
canal.

(2) Cervix of
uterus is stretched.

Signature of Teacher
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AIM: DETERMINATION OF TIDAL VOLUME AND VITAL CAFRACITY
REQUIRMENT: - Spirometer with drum, graph paper, mouthpiece, nose clip, disinfectant,
glucose, water tissue paper.

THEORY:

According to Boyle’s law pressure is inversely proportionai ) the volume.

During breathing our body follows Boyle’s law.

Atmospheric pressure = 760 mmHg Atmcecheric pressure = 760 mmHg
% N |

Alvzolar Alveolar
pressare = pressure =
760 mmHg 758 mmHg

—0y

] T Intrapleural Intrapleural
/—\ pressure = pressure =
756 mmHg S 754 mmHg

—

1. At rest/{dippizigm relaxed) 2. During inhalation (diaphragm contracting)

Atmospheric pressure 760 mmHg /

Alveolar

pressure =
762 mmHg
Intrapleural
pressure =

756 mmHg

3. During exhalation (diaphragm relaxing)

Spirometer is a biomedical device which measures the lung capacity and lung volume.
Pulmonary function tests (PFTs) are one of the main diagnostic tools employed by
pulmonary physicians.

% They can be used for a variety of purposes including to help identify the etiology of
dyspnea, to follow progression of pulmonary diseases and response to treatment and to
evaluate fitness to undergo other procedures or treatments such as thoracic surgery or
peripheral blood stem cell transplantation.

% Given this wide range of uses, it is critical that a pulmonary physician be able to read
and interpret these tests.

% There are essentially four categories of information which can be obtained with routine

pulmonary function testing:

1. Lung volumes which can allow us to measure the maximum volume of the lungs
as well as sub-compartments thereof.

2. Flow rates which measure the maximal flow of gas out of (and sometimes into)
the lung.

3. Diffusing capacity which measures the transfer of gas from the alveolar space
into the capillary blood stream.

4. Maximal inspiratory and expiratory pressures which measure the applied
strength of the respiratory muscles.

X/ K/
X ER X
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Principle of Spirometer

R

% It is made of metal and consists of two chambers- outer chamber is filled with water
and called the water chamber, and inner chamber is a floating drum immersed in water
in an inverted manner.

The drum is counterbalanced by a weight attached to the top of floating drum by means

of a chain or string.

The inner chamber has a small hole at the top, and‘a-!rig metal tube passes from bottom

towards top through inner chamber and penetratas into the outer water chamber above

the level of water.

¢+ A rubber tube is connected to the outer metal tube and a mouth piece is attached to the

other end of the rubber tube.

The subject/participant respires throt:gh the mouth piece.

During expiration the inner drum-i:aves up by balancing weight comes down and

during inspiration it is vice-versa.

%+ The upward and downward miovements of the counter balancing weights are recorded
in the form of ink pen attachca to the weight indicating inspiration and expiration,
respectively.

% The record of lung ve'unics and lung capacites can be recorded by a Spirometer as a

Spirogram.
Disc with scale
Pulle Pulle Pointer (movable
"§ ulley ‘ y @_. ( )
[\’

X/
°e

X/
°e

/7
A X4

X/
°e

Chain

Bell Jar

Bell (inner cylinder)f

Container

. Outer cylinder
with water

Labelling screws
Rubber tube

. .V B

S—
Traditional Water Tank Spirometer
Types of spirometer

Sr. No | Types of spirometer Figure

1. Basic Incentive Spirometer
FLOW ORIENTED

v An incentive spirometer is a handheld medical | incenTIVE sPirOMETER
device used to help patients improve the functioning of
their lungs.

v By training patients to take slow and deep breaths,
thissimplified spirometer facilitates lung expansion and
strengthening.

v’ Patients inhale through a mouthpiece, which causes a
piston inside the device to rise.

v' This visual feedback helps them monitor their
inspiratory effort.
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VOLUME ORIENTED

v Incentive spirometers are commonly used after surgery | S e L]
or other illnesses to prevent pulmonary complications. —

2. | Whole body plethysmograph

v' This type of spirometer gives a' rnore accurate
measurement for the components ¢f lung volumes as
compared to other conventional spirometers.

v' A person is enclosed in a-small space when the
measurement is taken.

3. Pneumotachometer

v" This spirometer measures the flow rate of gases by
detecting pressure-lifferences across the fine mesh.

v One advantage of this spirometer is that the subject
under investigation can breathe in fresh air during the
experiment.

4. Fully e'ectronic spirometer

v" Electronic spirometers have been developed that
compute airflow rates in a channel without the need for
fine meshes or moving parts.

v" They operate by measuring the speed of the airflow with

|~ techniques such as ultrasonic transducers, or by

measuring pressure difference in the channel.

v’ These spirometers have greater accuracy.

5. Peak flow meter

| v' The peak expiratory flow (PEF), also called peak
expiratory flow rate (PEFR), is a person's maximum
speed of expiration, as measured with a peak flow
meter, a small, hand-held device used to monitor a
person's ability to breathe out air.

v" It measures the airflow through the bronchi and thus the
degree of obstruction in the airways.

v Peak expiratory flow is typically measured in units of
liters per minute (L/min).

£

6. | Windmill-type spirometer

v' Used specially for measuring forced vital capacity
without using water and has broad measurements
ranging from 1000 ml to 7000 ml.

v"Itis more portable and lighter as compared to traditional : =
water-tank type spirometer. N /*\
v This spirometer should be held horizontally while ’ \®

taking measurements because of the presence of
rotating disc.

www.drnaitiktrivedi.com Prepared by: Dr. Upama Trivedi & Dr. Naitik Trivedi 87



http://www.drnaitiktrivedi.com/

HUMAN ANATOMY & PHYSIOLOGY - II B. PHARIVI'SEM - 11
PRACTICAL NO.: 11 DATE
Calculation steps for Total Lung volume/Minute Volume:

1. Tidal volume (VT)

% Healthy adult doing 12 breaths in each minute and with each inhalation and
exhalation moving about 500 mL of air into ana-out of the lungs. The volume
of one breath is called the tidal volume (VT)

2. Minute Ventilation (MV)

% We are doing 12 breaths in each minute'se-the minute ventilation (MV ) is the

the total volume of air inhaled and exnaied in each minute.
Minute Ventilation (MV) = Titalvolume (VT) x 12
=500 mL/ breath x 12 breaths/min = 6 litres/min

X/
°

In a typical adult, about 70% a1 ine tidal volume (350 mL) actually reaches the
respiratory zone of the respiratory system namely the respiratory bronchioles,
alveolar ducts, alveolaijsacs, and alveoli and participates in external respiration.
%+ The other 30% (150 IviL) remains in the conducting airways of the nose,
pharynx, larynx. irachea, bronchi, bronchioles, and terminal bronchioles known
as dead space wecause these part does not undergo respiratory exchange of
gases.
% Not all af the minute ventilation can be used in gas exchange because some of
it remains-in the anatomic dead space.
3. Alveolar Ventilation Rate
% The alveolar ventilation rate is the volume of air per minute that actually
veaches the respiratory zone.
¢ “In the example just given, alveolar ventilation rate would be -------
350 mL/breath x 12 breaths/min = 4200 mL/min.
4.~Inspiratory Reserve Volume
% When we do very deep breath, we can inhale more than 500 mL of air. This
additional inhaled air, called the inspiratory reserve volume which is about 3100
mL in an average adult male and 1900 mL in an average adult female
5. Expiratory Reserve VVolume or Force Expiratory Volume
% If inhalation follows forced exhalation we can more air in addition to the 500
mL of tidal volume which is 1200 mL in males and 700 mL in females is called
the expiratory reserve volume or force expiratory volume.
6. Residual Volume
% When we do force expiration not all amount of air go out some amount remain
in anatomical dead space that is 1200 mL in male and 1100 mL in female which
is known as residual volume.
7. Inspiratory capacity
¢ Inspiratory capacity is the sum of tidal volume and inspiratory reserve volume
(500 mL + 3100 mL = 3600 mL in males and 500 mL + 1900 mL = 2400 mL
in females).
8. Functional residual capacity
% Functional residual capacity is the sum of residual volume and expiratory
reserve volume (1200 mL + 1200 mL = 2400 mL in males and 1100 mL + 700
mL = 1800 mL in females).
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9. Vital capacity
% Vital capacity is the sum of inspiratory reserve volumnie, tidal volume, and
expiratory reserve volume (4800 mL in males and 3100 mL in females).
10. Total lung capacity
% Finally, total lung capacity is the sum of vital capacity and residual volume
(4800 mL + 1200 mL = 6000 mL in males aii!*3100 mL + 1100 mL = 4200 mL

in females).
6,000 mL =
} Inhalation
5,000 mL
INSPIRATORY INSPIRATORY  VITAL TOTAL
RESERVE ) CAPACITY CAPACITY LUNG
g%gr«nf Exhalation 3,600 mL 4800mL  CAPACITY
Jo0m 2400mL)  (3,100mL) 6,000 mL
4.000mL | 900 mL) : " " (4200 mL)

B. PHARIVI'SEM - 11
DATE

3.000 mL

R AVAVAVAVAVAVAVANN | \/} v

EXPIRATORY
2,000 mL QF%SLIEJF::EE EhaNat Start of
~alorn record

1,200 mL \ ¥, FUNCTIONAL

(700 mL) \ RESIDUAL
1,000 mL | RESIDUZ: T

VOLU it 2

L (1,800 mL)

{1, 00 m.)

LUNG VOLUMES LUNG CAPACITIES

Procedure

1

obrwn

o

~

10.

11.

12.
13.

A-graph paper was attached to the rolling cylinder of the wet spirometer and was
arranged accordingly.

The pen was refilled with ink and was placed.

Subject/Participant was asked to sit comfortably on an armed chair in a relaxed state.
A sterilized mouthpiece was attached to the spirometer pipe.

The vacuum was flushed out of the water tank by opening the knobs attached to it and
moving the cylinder up and down steadily.

The participant was asked to put the mouthpiece in his mouth over and above teeth and
nose clips were placed on the nose of participant to avoid air flow through nose.

The nose was closed with the nose clip.

The speed of the spirometer’s motor was adjusted to 2mm/sec. Then, the participant
was asked to breath normally in a relaxed state.

After few seconds, the participant was asked to breathe in and out maximally and then
again back to normal breathing. The speed of the motor was again adjusted to
12mm/sec.

Again, the participant was asked to breathe in and out maximally and back to normal
state. Following this, the participant was asked to breathe deep and fast for few seconds
and then relaxed breathing.

The spirometer was switched off and the participant was asked to remove the nose clip
and mouthpiece and placed in disinfectant container.

The participant was given a glass of glucose water and asked to relax.

The graph was removed carefully from the spirometer and was analyzed the observed
record.
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Inspiratory reserve volume

— Maximum
—_—
=2 inhalation
| 7
|
|
|
|
|

:\mximum—”T

(n(hﬁlﬁﬁy,
— e

Residual volume
Tidzia) volume

Direction of
chart movement
-

.

Total | 4
lung —
capacity -3 &
L -~

| s

B

e
‘ -1
E\ S o

Expiratory
reserve volume

OBSERVATION
1. Tidal Volume:

SPIROMETER

Inspiratory reserve volume:

2
3. Expiratory reserve volume:
4

. Vital capacity: Inspiratory reserve volume + Tidal volume, + Expiratory reserve

voluine")

RESULT:

My own respiratory tidal volume was

CONCLUSION:

& Vital Capacity was

1. My respiratory tidal volume is in normal range / abnormal range.

2. My respiratory vital capacity is in normal range / abnormal range.

Signature of Teacher
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AIM: TO STUDY OF DIGESTIVE SYSTEMS WITH THE HELP &~ MODELS,

CHARTS AND SPECIMENS.

REQUIRMENT: - Models, charts and specimens of digestive systems.

THEORY :-

+* The system by which ingested food is acted unon dy physical and chemical means to
provide the body with absorbable nutrients anatoexcrete waste products is called digestive

system.

+«+ The organs involved in the breakdown of fosa—collectively called the digestive system.

Oral Cavity

Submaxillary and

Liver.
Gall Bladuer
Duodenum

Transverse Colon -
Ascending Colon

Caecum

Vermiform Appendix

Mouth 1« ©

Sublingual Glads o

T ) |, Descending Colon
Lleum(Small Intestine),f.#\

== P A—— N 1 [T ]

Parotid Gland

Pharynx

Oesophagus

—_Stomach

/

/ Pancreas
- Jejunum

Y

Rectum

The digestive system is divjded into two groups of organs

v

The Gastrointestinal Tract (GIT)

}

Mouth
Oropharynx
Esophagus
Stomach

Small Intestine
Large Intestine
Rectum

Anus

AN N N N NN

v

The Accessory Digestive Organs

Teeth

Tongue
Salivary Glands
Liver
Gallbladder
Pancreas

D N N N N NN
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The Gastrointestinal Tract (GIT)

% The gastrointestinal (Gl) tract, or alimentary canal, is a continuous tube that extends
from the mouth to the anus through the thoracic and abdominopelvic cavities. The
length of the Gl tract is about 5-7 meters.

The Accessory Digestive Organs

¢+ The other accessory digestive organs are not.come in direct contact with food.

+¢ They produce or store secretions that flewe into the GI tract through ducts; the
secretions aid in the chemical breakdewa of food.

SIX BASIC PROCESSES OF THE DIGESTIVE SYSTEM

1 | Ingestion v This is an eatiqig process in which foods & liquids take into the mouth.
2 | Secretion v In one day the secretary cells of the walls of the GI tract and accessory
digestive Cigans secrete a total of about 7 liters of water, acid, buffers,
and enzymes into the lumen of the tract.

3 | Mixing & v Aliertate contractions and relaxations of smooth muscle in the walls
propulsion afthe Gl tract mix food & secretions & propel them toward the anus.
v*Fhis capability of the GI tract to mix and move material along its

length is called motility or peristalsis movement.
4 | Digestion There are two processes of break down ingested food into small molecules

Mechanical digestion Chemical digestion
= teeth cut and grind food & = The large carbohydrate, lipid,
= then smooth muscles of the stomach protein, and nucleic acid
and small intestine churn the food molecules in food are split into
= food molecules become dissolved & smaller molecules by hydrolysis
thoroughly mixed with digestive |= Digestive enzymes catalyzed the
L enzymes catabolic reactions
15 | Absorption v" The transfer of ingested and secreted fluids, ions, and the products of

digestion into the epithelial cells lining the lumen of the Gl tract is
called absorption.

v The absorbed substances pass into blood or lymph and circulate to
cells throughout the body.

6 | Defecation v' Wastes, indigestible substances, bacteria, cells sloughed from the
lining of the GI tract, and digested materials that were not absorbed
in their journey through the digestive tract leave the body through the
anus in a process called defecation.

v The eliminated material is termed feces.
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THE LAYERS OF THE GIT

0,

% The wall of the GIT having same basic, four-layered arrangement-of tissues.

0,

¢ The four layers of the tract, from deep to superficial, are the
The Iayers¢of the GIT

{ ! 5 }

Mucosa Submucosa Miiscularis Serosa

v * v R
Epithelium Lamina Propia Muscularis mucosa
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1. MUCOSA

» The mucosa is the innermost layer of the Gl tract. The mucosa surrounds the lumen,
or open space within the digestive tube. This layer comes in direct contact with
digested food (chyme). It is absorptive & secretary layer of GIT.

» The epithelium of the mucosa is particularly specialized, depending on the portion
of the digestive system.

> Itis made up of three layers:

i.  The epithelium
v A layer of epithelium in direct contact with the contents of the GI tract
v It is the innermost layer and it is responsible for most digestive,
absorptive, and secretory processes.
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ii.  The lamina propria
v It is a layer of connective tissue that is unusuaily cellular compared to
most connective tissue.
iii.  The muscularis mucosae
v'Itis a thin layer of smooth muscle.
» In the esophagus, the epithelium is stratifiec. squamous, and non-keratinizing, for
protective purposes.
» In the stomach. the epithelium is simp‘e.cclumnar, and is organized into gastric pits
and glands to deal with secretion.
» In the small intestine, the epithelium (particularly the ileum) is specialized for
absorption, with villi and migcigvilli increasing surface area.
2. SUBMUCOSA
» The submucosa consists of areolar connective tissue that binds the mucosa to the
muscularis.
» The submucosa is relatively thick, highly vascular, and serves the mucosa.
» The absorbed elerieris that pass through the mucosa are picked up from the blood
vessels of the siornucosa.
> It also contaiiic-that receive absorbed food molecules.
» Also locateu.in the submucosa is an extensive network of neurons known as the
submugeasa! plexus.
» The submucosa may also contain glands, lymphatic vessels & lymphatic tissue.
3. MUSCULARIS
> 1he third layer of the alimentary canal is the muscalaris also called the muscularis
externa.
> The muscularis in the small intestine is made up of a double layer of smooth muscle:
= inner circular layer
= outer longitudinal layer.
» The contractions of these layers promote mechanical digestion, expose more of the
food to digestive chemicals, and move the food along the Gl tract.
» The stomach is prepared for its churning function by the addition of a third layer, the
oblique muscle.
4. SEROSA
» Those portions of the Gl tract that are suspended in the abdominopelvic cavity have a
superficial layer called the serosa.
> Instead of serosa, the mouth, pharynx, and esophagus have a dense sheath of collagen
fibers called the adventitia.
» These tissues serve to hold the alimentary canal in place near the ventral surface of the
vertebral column.
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PARTS OF DIGESTIVE SYSTEM
1. Mouth

Superior lip (pulled upward)

Super.or lavial frenum
Gingivae

» “alatoglossal fold
Fauces

> e
),\’/ Palatopharyngeal fold
e

Hard palate ; " .
v o > ’
Soft palate ——aA BN 7~

W =)

Uvula
Ly /7 \& a Palatine tonsil
4 A\l

Cheek

Tongue (lifted up)

Molars

Premolars %

3 )
Canineg—L — —.

Incisors

Lingual frenum

Opening of duct of
submandibular gland

Gingivae

Inferior labial frenum

Vestibule =~ Inferior lip (pulled down)

+« Food begins its journey through the digestive system in the mouth, also known as the oral
cavity.

+« Inside the medth are many accessory organs that aid in the digestion of food the tongue,
teeth, and salivary glands.

+»+ The set of 32 teeth chop food into small pieces, which are moistened by saliva before the
tongue and other muscles push the food into the pharynx.

%+ The<ongue is a small organ made up of several pairs of muscles covered in a thin, bumpy,
skin-like layer. The taste buds on the surface of the tongue detect taste molecules in food
aia-connect to nerves in the tongue to send taste information to the brain. The tongue also
helps to push food toward the posterior part of the mouth for swallowing.

+«. Salivary Glands. Surrounding the mouth are 3 sets of salivary glands. The salivary glands
are accessory organs that produce a watery secretion known as saliva. Saliva helps to
moisten food and begins the digestion of carbohydrates. The body also uses saliva to
lubricate food as it passes through the mouth, pharynx, and esophagus.

2. Pharynx

R/

%+ The pharynx, or throat, is a funnel-shaped tube connected to the posterior end of the mouth.
The pharynx is responsible for the passing of masses of chewed food from the mouth to
the esophagus.
¢+ The pharynx also plays an important role in the respiratory system, as air from the nasal

cavity passes through the pharynx on its way to the larynx and eventually the lungs.
++ Because the pharynx serves two different functions, it contains a flap of tissue known as
the epiglottis that acts as a switch to route food to the esophagus and air to the larynx.

3. Esophagus
+ Esophagus, the fibromuscular tube that food passes through aided by peristaltic

contractions the pharynx to the stomach.

7

«» It carries swallowed masses of chewed food along its length.
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+« At the inferior end of the esophagus is a muscular ring called the lower esophageal
sphincter or cardiac sphincter.
+«+ The function of this sphincter is to close of the end of the esophagus and trap food in the
stomach.
4. Stomach

Esophagus ——————— \\\N A '
Muscularis N
externa '

- longitudinal layer

= circular layer - :

» oblique layer —‘;\;

D/

Greater
curvature

+«+ The stomach is a muscular sac that is located on the left side of the abdominal cavity, just
inferizr to the diaphragm.

% In araverage person, the stomach is about the size of their two fists placed next to each
other. This major organ acts as a storage tank for food so that the body has time to digest
lexge meals properly.

% “The stomach also contains hydrochloric acid and digestive enzymes that continue the
digestion of food that began in the mouth.

S~omall Intestine

®,

% The small intestine is a long, thin tube about 1 inch in diameter and about 10 feet long.

% It is located just inferior to the stomach and takes up most of the space in the abdominal
cavity.

¢+ The entire small intestine is coiled like a hose and the inside surface is full of many ridges
and folds. These folds are used to maximize the digestion of food and absorption of
nutrients. By the time food leaves the small intestine, around 90% of all nutrients have been
extracted from the food that entered it.

% Parts of small intestine

v Duodenum: Here the digestive juices from the pancreas and the gallbladder ( bile ) mix
together. The digestive enzymes break down proteins and bile and emulsify fats into
micelles. The duodenum contains Brunner’s glands that produce bicarbonate, and
pancreatic juice that contains bicarbonate to neutralize hydrochloric acid in the
stomach.
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v'Jejunum: This is the midsection of the intestine, connecting theziuodenum to the ileum.
It contains the plicae circulares and villi to increase the surface area of that part of the
Gl tract.
v"lleum: This has villi, where all soluble molecules are aasorbed into the
6. Liver & Gallbladder

% The liver isaroughly triangular accessory organ of tlie digestive system located to the right
of the stomach, just inferior to the diaphragm and.superior to the small intestine.

% The liver weighs about 3 pounds and is the secorivi-targest organ in the body.

% The liver has many different functions in the body, but the main function of the liver in
digestion is the production of bile and its sacretion into the small intestine.

% The gallbladder is a small, pear-shaped organ located just posterior to the liver. The
gallbladder is used to store and recycla excess bile from the small intestine so that it can be
reused for the digestion of subsequent mieals.

7. Pancreas

%+ The pancreas is a large gland iocated just inferior and posterior to the stomach. It is about
6 inches long and shaped like short, lumpy snake with its “head” connected to the
duodenum and its “tail” pointing to the left wall of the abdominal cavity.

% The pancreas secretes 4igestive enzymes into the small intestine to complete the chemical
digestion of foods.

9. Large Intestine

%+ The large intestine is a long, thick tube about 2 %2 inches in diameter and about 5 feet long.
It is located just inferior to the stomach and wraps around the superior and lateral border
of the smail Intestine.

% The large intestine absorbs water and contains many symbiotic bacteria that aid in the
breakiing.down of wastes to extract some small amounts of nutrients. Feces in the large
intestine exit the body through the anal canal.

% The large intestine has four parts:

v Cecum, the vermiform appendix that is attached to the cecum.

v" Colon, which includes the ascending colon, transverse colon, descending colon, and
sigmoid flexure. The main function of the colon is to absorb water, but it also contains
bacteria that produce beneficial vitamins like vitamin K.

Rectum

ANus

AN

Signature of Teacher
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AIM: STUDY OF RESPIRATORY SYSTEM WITH THE HELF.Sr CHART AND
MODELS.

REQUIREMENT: Models, charts and specimens of respiratory cvstem
THEORY
Respiration:
Respiration means exchange of gases—oxygen and carkci-dioxide—between the atmospheric
air, blood, and tissue cells. Inhalation and exaltatior:; tnspiration and expiration, breathing in
and breathing out known as respiration.
The respiratory system consists of the nose, pharynx (throat), larynx (voice box), trachea,
windpipe), bronchi, and lungs.
Its parts can be classified according teeither structure or function.
Structurally, the respiratory system consists of two parts:
1. The upper respirateiy system: It includes the nose, pharynx, and associated
structures.
2. The lower respirawy system: It includes the larynx, trachea, bronchi, and lungs.
Functionally, the resniratory system also consists of two parts:
1. The conducting zone:
- It consists of a series of interconnecting cavities and tubes both outside and
within the lungs.
These contain the nose, pharynx, larynx, trachea, bronchi, bronchioles, and
terminal bronchioles.
- Their function is to filter, warm, and moisten air and conduct it into the lungs.
2. The respiratory zone
- It consists of tissues within the lungs where gas exchange occurs.
- These include the respiratory bronchioles, alveolar ducts, alveolar sacs, and
alveoli. They are the main sites of gas exchange between air and blood.
Types of respiration:
There are 3 types of respiration:
1. Pulmonary Ventilation: Exchange of Oxygen and Carbon Dioxide between air and
lungs known as pulmonary ventilation.
2. External respiration: Exchange of Oxygen and Carbon Dioxide between lungs and
blood known as external respiration.
3. Internal Respiration: Exchange of Oxygen and Carbon Dioxide between blood and
cell known as internal respiration.
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1. NOSE:
Nose is made up by two kind of frame work:

I. Bony frame work:
It is made up by Frontal bone, Nasal Bone and Maxilia
ii. Cartilage Frame Work:
It is made up by Lateral Nasal Cartilage, Sejiiet:-Nasal Cartilage and Alar Cartilage

Bony frameworl:/ﬂ/

Frontal bone

Nasal bones _\_ig_ v
—
Maxilla —- 4L s N Cartilaginous framework:
? NI \\L/, Lateral nasal cartilages
y i
“ Wby \ S Septal nasal cartilage

Alar cartilage

IZanse fibrous
connective and
adipose tissue

The nose can e divided into external and internal portions.
The external nose:
it is the portion of the nose visible on the face and consists of a supporting framework
of bone and hyaline cartilage covered with muscle and skin and lined by a mucous
membrane.
- The external nose is somewhat flexible because it consist hyaline cartilage.
- External nose consist two opening which is known as external nares or nostrils divided
by vertical septum.
- External nose also consist of hair inside the nostril.
- The external nose have three functions:
I.  Warming, moistening, and filtering incoming air;
ii.  Detecting olfactory stimuli or identify the smell

iii.  Modifying speech
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The internal nose:

DATE

- Anteriorly, the internal nose merges with the external nose, and posteriorly it

communicates with the pharynx through two openings ‘called the internal nares or

choanae.

- The space within the internal nose is called the nasa! cavity.

- The anterior portion of the nasal cavity just inside %iie nostrils, called the nasal vestibule,

is surrounded by cartilage.

- The superior part of the nasal cavity is surrounded by bone.

- A vertical partition, the nasal septur, civides the nasal cavity into right and left sides.

L >Root of the——

nose : _Nasal bones

\ (\‘ Nose bridge~ /
Nasal septal

w @ cartilage
T

“Wings of._ Lateral
nose X cartilage

Dorsum— (ala) u\
-5 of the. (‘ . @Lesser alar
= P L= cartilage

L_< nose x72

.\\‘\ s “~Major alar
“Nostrils (nare)~” cartilage

- Superior attachment of the nose to the frontal bone is known as Root.

- Tip of nose known as Apex.

2. PHARYNX (THROAT)
It is a funnel-shaped tube about 13 cm (5 in.) long

- It starts from the internal nares and extends to the level of the cricoid cartilage, the

most inferior cartilage of the larynx (voice box)

- Its wall is composed of skeletal muscles and is lined with a mucous membrane.

- Contraction of the skeletal muscles assists in deglutition (swallowing).

- The pharynx functions as a passageway for air and food.

- It provides a resonating chamber for speech sounds, and houses the tonsils, which

participate in immunological reactions against foreign invaders.
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- The pharynx can be divided into three anatomical regions:
I.  Nasopharynx:
= |t is the superior portion of the pharynx.
= It lies posterior to the nasal cavity and extends tu the soft palate.
= There are five openings in its wall: two ini¢:inal nares, two openings that lead
into the auditory tubes (commonly known as the Eustachian tubes), and the
opening into the oropharynx.
ii.  Oropharynx:
= |t extend behind mouth {rom soft palate to level of hyoid bone.
= This portion of the phatynx has both respiratory and digestive functions,
serving as a comnicrn passageway for air, food, and drink. Because the
oropharynx is subject to abrasion by food particles, it is lined with
nonkeratinizea stratified squamous epithelium.
= Oropharynx consist, the palatine and lingual tonsils.
iii.  Laryrgosharynx:
Its end portion open in to the esophagus (food tube) and the larynx (voice
box).

P

[
Pharynx— oropharynx ! /
\

Nasal cavity

| Nasopharynx

Hypopharynx 7~ “Hyoid bone
l. “Larynx
Esophagus——1

Trachea

/}

l.(‘

3. LARYNX (VOICE BOX)
- The larynx is known as voice box.

- It connects the laryngopharynx with the trachea.
- The wall of the larynx is composed of nine pieces of cartilage:
=  Three occur singly (thyroid cartilage, epiglottis, and cricoid cartilage), and

=  Three occur in pairs (arytenoid, cuneiform, and corniculate cartilages).
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- The arytenoid cartilages are the most important because they iniiuence changes in
position and tension of the vocal folds (true vocal cords for speech).

- During swallowing, the pharynx and larynx rise. Elevation of the pharynx widens

it to receive food or drink and elevation of the larynx rnove down the the epiglottis
so food not enter into the wind pipes.

--_-_-4._..-——‘ Epiglottis =
|~ ~ _’A______ of _
o \'ﬂ,, r/ , Hy«did bone - ;

___——ThyrGhyoid membrane

Epigiottis:

Leaf \
Stem By )
Corniculate cartilage ’

‘! . Thyroid cartilage
(Adam'’s apple)

Arytenoid cartilage
Cricothyroid ligament
Cricoid cartilage

Cricotracheal
ligament

Larynx Thyroid
gland

Thyroid gland
_> "? . Parathyroid
58" A* glands (4)

Tracheal cartilage

(a) Anterior view (b) Posterior view

- The mucous membrane of the larynx forms two pairs of folds a superior pair called

che ventricular folds (false vocal cords) and an inferior pair called the vocal folds
(true vocal cords).

/ Tongue

Epiglottis

Gilottis:

Vocal folds
(true vocal cords)

Rima glottidis
Ventricular folds
(false vocal cords)

Cuneiform cartilage
Corniculate cartilage

4. TRACHEA

Trachea
_—

. Bronchi
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Trachea is also known as windpipe.

It is a tubular passageway for air.

Itis about 12 cm (5in.) long and 2.5 cm (1 in.) in diameter

It is extends from the larynx bronchi.

Trachea consist 16-20 incomplete, horizontal rings of hyaline cartilage resemble the
letter C.

The open part of each C-shaped cartilage ring yaces posteriorly toward the esophagus.

5. BRONCHI

The trachea divides into a right arid Ieft primary bronchi.

Right primary bronchi goes iate the right lung, and a left primary windpipe bronchi,
which goes into the left lung.

The right primary brarichi is more vertical, shorter, and wider than the left.

As a result, an aspirawed object is more likely to enter and lodge in the right primary
bronchus than ttia left.

The primary.bronchi contain incomplete rings of cartilage like trachea.

The primary bronchi in to the lungs divide to form smaller bronchi known as the
secondary (lobar) bronchi, one for each lobe of the lung. (The right lung has three lobes;
the left lung has two.)

The secondary bronchi branches known as tertiary (segmental) bronchi it further divide
in to bronchioles.

Bronchioles further divide in to smaller branches known as terminal bronchioles.

This branch like structure resembles an inverted tree and is commonly referred to as the
bronchial tree.
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Left secondary bronchus
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bronchus Left bronchiole
Right bronchiole
Left terminal bronchiole
Right terminal
bronchiole
Diaphragm

- The@étwo lungs in human body.
- {Es.cone-shaped organs reside in the thoracic cavity.
,&\Lungs are separated from each other by the heart and other structures in the

S

mediastinum.

Each lung is enclosed and protected by a double-layered serous membrane known as
the pleural membrane.

The superficial layer is parietal pleura and the deep layer is the visceral pleura.
Between the visceral and parietal pleurae there is a small space which is known as the
pleural cavity, which contains a small amount of lubricating fluid secreted by the
membranes.

This pleural fluid reduces friction between the membrane of lungs and allowing them
to slide easily over one another during breathing.

The broad inferior portion of the lung is known as the base and narrow superior portion

of the lung is the apex.
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Trachea

Right Lung Horizontal

fissure

, /\Ob!-{:uh Left Lung
hs\suuo

« 2fissures « 1 fissures
* 3lobes *» 2lobes

» superior » superior

» inferior » inferior

» middle .| — + lingula

» shorter, wider o< longer and
* heavier narrower

» smaller & lighter
Ovlioue Lingula + presence of cardiac
fissure notch

Area of cardiac dullness

- Right lung is’sherter and wider than the left lungs because right side lobes of
liver occupy-nore space than the left lobes.

- Left ling-ts long and narrow and it has lingula portion because left side of lung
consist cardiac notch.

- _.Right lung capsular layer is thicker than the left lung.

- “Right side of lung consist horizontal and oblique fissure so it divide in to three
lobes, 1. Superior lobe 2. Middle lobe 3. Inferior lobe

- Left side of lung consist only oblique fissure so it divide in to two lobes, 1.

Superior lobe and 2. Inferior lobe

7. BRONCHIOLES
e Itis asmallest branches of respiratory tree having <1lmm diameter.

e It do not consist cartilage rings but larger branches may have small patches of cartilage
e Asthma like disease condition affects the smallest terminal bronchioles

8. ALVEOLI
e Smallest bronchioles have clusters of tiny sacs branching off known as alveoli which

produce “grapelike clusters.”
e Each lung consist 300-500 million alveoli.
e Itis made up by Single cell layer of thick squamous epithelium.
e Alveoli are the “functional units” of the respiratory system

e Itisthe actual site of gas exchange with blood.
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e Alveoli increase in number and size until adolescence after ad Q’ence, can increase
in size only and if damaged, it has limited ability to repair then&VeS

e.
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DIAGRAM OF RESPIRATORY SYTEM

Alveoli
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www.drnaitiktrivedi.com Prepared by: Dr. Upama Trivedi & Dr. Naitik Trivedi 106



http://www.drnaitiktrivedi.com/

HUMAN ANATOMY & PHYSIOLOGY -1 B. PHARIVI'SEM - 11

PRACTICAL NO.: 12.3 DATE

AIM: STUDY OF CARDIOVASCULAR SYSTEM WITH THE HEL2 G+ CHART AND
MODELS.

REQUIREMENTS: Models, charts and specimens of cardiovasctilar system

THEORY:

Cardiovascular is the system which includes the study of *he ieart, blood vessels and blood.
These system is some time known as circularly system«secause it circulate or transport the
nutrients, oxygen, carbon dioxide and essential molecuies irom environment to cells and cells
to environment. It is involuntary in nature and gives continuous work. The heart propelling or
impelling blood around 100,000 km of blood vessels'and it pumps 14000 liters blood in day
and 10 million liters in year.

LOCATION OF HEART:
= Cone shaped heart is relatively sma!!, about the same size of closed fist of person.
= Jtis12cm (5in.) long, 9 cm 2.5 in.) wide and 6 cm (2.5 in.) thick.
* |nan adult, average weight of nzart is 300gm.
= The heart consist four chambers:
a) Two atria or atriur
b) Two ventricles
= |tis located near to.tire middle of thoracic cavity in the mediastinum (the space between
the lungs) and it.rest on to the diaphragm.
= About two thizd ot the mass of the heart lies to the left of the body’s midline.
= Pointed end portion which is formed by the tip of left ventricle is known as apex and
opposite to apex the wide superior and posterior margin is known as base.
LAYER OF-THE HEART:
= Hearulayer is formed by pericardium (“around the heart™) which is triple-layered fluid-
filled sac that surrounds and protects the heart.
= I'he pericardium consist of two principle portion
Layer of Heart (Pericardium)

Fibrous Pericardium Serous Pericardium

v v

Parietal Layer (Outer Layer) Visceral Layer (Inner Layer)
(Epicardium)

Fibrous pericardium
Pericardium ARk \\\\ B \,?/— Parietal layer of
e

serous pericardium

(e ————Pericardial

Myocardium
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WALL OF THE HEART:
= The wall of the heart is formed by three layers:
a) Epicardium (External layer):
= |tis also known as the visceral layer of the serous pericardium.
= It is composed of mesothelium and delicated connactive tissue.
= Itis the outer or external wall of the heart.
b) Myocardium (Middle layer):
= Myo means muscles so it is made up by cardiac muscles tissue.
= It provides the bulkiness to the heart aritiicis responsible for the pumping action
of heart.
¢) Endocardium (Inner layer):
= The endocardium is an innermost, thin, smooth layer of epithelial tissue that
lines the inner surface of the‘hzart chambers and valves.

INTERIOR OF THE HEART:
= The heart is divided in to rightiand left side by partition known as the septum which is
made up by myocardium covered by epithelium

a) Chamber of heart:
Arch of aorta

Left pulmonary artery Riaht I
ight pulmonary

Left pulmonary veins artery

Fat and vessels in .
Superior
vena cava

Coronary

sinus /& Right

pulmonary
veins (superior
and inferior)

Inferior
vena cava

Fat and vessels in posterior
interventricular sulcus
= Heart consists of four chambers;
i) Two atria:
» The two superior chambers are known as right atrium and left atrium.
= The posterior wall of the atrium is smooth surface while the anterior wall of the
atrium is rough surface.
= On the surface of the atrium is wrinkle pouch like structure is known as auricle
because it resemble like dog ear.
ii) Two ventricles
= The two inferior are known as right ventricle and left ventricles.
= Onthe surface of heart grooves like structures known as coronary sulcus which separate
the atria to ventricle.
= The thickness of the wall of the four chambers varies according to their function.
= Example: The wall of the atria is thin and it pumps blood in to ventricles & the
ventricle wall is thick in which right ventricle pumps blood in to lungs and left ventricle
pumps blood in to aorta so the work load on left ventricle is high because of that the
wall of left ventricle is two to four times thicker than right ventricle.
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b) Valve of the heart:
It is mainly classified in to two types:

Valves of Heart
| _
Atrioventricular valves Senn lunar Valvrs (All are Tricuspd )
|
Tricuspad Bicuspid (nutral) Pulmonary Aortic
(Between Right atrium (Between left atriura (Between Right Ventricles  (Between Left Ventricles
& Right ventricles) & left ventricles) & Lunge) & Aorta)

HEART CONDUCTION SYSTEM

Sinoatrial (34) Node . v Left Attivm
Atrioventricular
(AV)Node

Stimulus Originates intoe 34 Node and Travels across the
walls of the attia, causiag them to contract

@Sﬁmulus aives |t the AV Node and travels
along the AV bundle

ﬁ;‘ pumulus descends to the apex of the heart ' \‘ ‘ o M Left Ventricle
= *hrough the bundle branches

Atrioventricular Bundle
. (Bundle of His)
@Aﬁer Stitmulus reaches putkinger fibers, The Left and Right
ventticles contract Bundle Brances
Putking Fiber

Apex

SA-node=» AV-node=» AV bundle=» Right & Left Bundle braches=» Purkinje fibers
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CARDIAC CYCLES:
“A cardiac cycle include all the events associated within on¢ heart beat”
= The normal heart beats in healthy adult is 75 beats/min and cardiac cycle last for 0.8
sec.
= In the cardiac cycle due to the pressure changes atria and ventricles alternately contract
and relax, and blood flows from areas of higher blocd pressure to areas of lower blood
pressure.
= The term systole is used for the contraction anddiastole used for the relaxation.
= In anormal cardiac cycle, the two atria contract while the two ventricles relax. Then,
while the two ventricle contract, the two afria :elax.
= Cardiac cycle is described by the following piase:
1) Atrial systole
= In this phase Atrial contraction 4s/zegins which is last about 0.1 sec at same time
ventricle are relaxed.
= So, the Right and Left AV valves are open and Atria send blood into the relaxed
ventricles.
= Atrial systole pushes 25 ml of blood in to ventricles which already contain 105 ml
blood so at the end-af atrial systole means end of ventricle diastole Ventricles
contain maximuri vleod volume which is 130 ml known as end-diastolic volume
(EDV).
= Inthe ECG or EG it is noted as P wave.

2. Ventricular systole:
= In this phase ventricles begin contraction which is last for 0.3 sec.
= Pressure in ventricles rises due to contraction and shut the AV valves which is heard
ky “Lubb” Sound.
= For about 0.05 sec all four valve are closed which is known as isovolumetric
contraction.
= Ventricular contraction pushes blood out of the ventricles and opens the both
Semilunar valve and ejected 70 ml blood in to aorta and same amount of blood in
to pulmonary trunk by respectively left and right ventricles so the 60 ml of blood
remains in the each ventricle out of 130 ml.
= This is known as ventricular ejection which last for 0.25 sec
Ventricular systole = isovolumetric contraction + ventricular ejection
= (0.05) + (0.25)
=0.3 sec.
= The blood volume in the Ventricles at the end of ventricle systole is 60 ml known
as end-systolic volume (ESV).
= The blood ejection per beat from each ventricle is known as stroke volume.
Stroke volume = EDV - ESV
=130 ml — 60 ml
=70 ml
= |tis noted as QRS wave in ECG or EKG.

3. Ventricular Diastole or Relaxation period:
= |n this phase both ventricles and atria are in relaxation.
= Relaxation which is last for 0.4 sec.
= Pressure in the ventricles drops so blood in the Pulmonary Trunk and aorta
backflows closing the Semilunar Valves.
» This is heard by “Dubb” sound.
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= In this period, ventricular pressure is higher than atrial precsuie hence all heart
valves are closed again and this period is known as isovoluniatric.

= Itisnoted as T wave in ECG or EKG.

= Again the AV valves open and fill up the ventricle and complete the one Cardiac

cycle.
Time Atria Ventricles Atrioventriculas Semilunar Valves
Valves (pulmonary, aortic)
(tricuspid, L -cuspid)
0.15 sec Systole Diastole open closed
0.30 sec Diastole Systole closed open
0.40 sec Diastole Diastole open closed

CARDIAC OUTPUT:
= Cardiac output is the amount. of blood ejected from the left ventricle (or the right
ventricle) in to the aorta (or putri.onary trunk) each minute and it is equal to the product
of stroke volume and heart rate.

Autonomic £s. End-diastolic | | End-systolic
innervation § o volume volume
Bl W
i : HEART | STROKE 64,l3.
SES PEESR SIS 0 RATE a2 VOLUME : =

bl

&
camrpDiac 1
OUTPUT -

Thus,

Caraiac Output = Stroke volume (ml/beat) * Heart rate (beats/min)
=70 ml/beat * 75 beats/min
= 5250 ml/min or 5.25 liters/min.

Note: Stroke volume = EDV — ESV = 130 ml/beat — 60 ml/beat = 70 ml/beat

= Means the cardiac out put volume is close to the total blood volume, which is about 5
liters in the typical adult male. The entire blood volume thus flows through the
pulmonary and systemic circulations about once a minute.

= When the demand of oxygen is increase or decrease, cardiac output changes to meet the
need by increasing or decreasing the stroke volume and heart rate.

= For example during the mild exercise demand of oxygen is increase so the stroke
volume may increase to 100 ml/beat and heart rate to 100 beats/min. cardiac output then
would be 10 liters/min.

Signature of Teacher
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AIM: STUDY OF URINARY SYSTEM WITH THE HELP OF CHAKT AND MODELS.
REQUIREMENTS: Models, charts and specimens of urinary system
THEORY:
Urinary system is also known as the excretory system.
The organs of the urinary system include the kidneys, renal v2lvis, ureters, bladder and urethra.
The purpose of the urinary system is to filtration of bloud and eliminate waste from the body,
regulate blood volume and blood pressure, controi ievels of electrolytes and metabolites, and

regulate blood pH.

Inferior vena cava

Right adrenal gland Left adrenal gland

Left adrenal

Right adrenal
vein

vein

Right Left
adrenal e adrenal
artery — f /- ’ artery
Right _ ‘ N Left kidney
kidney ‘

Left renal vein
Right renal

artery Left renal artery

Right renal vein Left ureter

Right ureter

_ PR Urinary bladder

Sphincter muscle , _
W/ Urethra

Diagram of Urinary System
FUNCTIONS OF URINARY SYSTEM:
Removal of waste product:
Reabsorption of electrolytes and nutrients:
Maintaining pH
Maintain blood pressure and volume:
Control the erythropoiesis (Formation of RBCs):
Maintain the calcium level:

N o a k~ wDnh e

Provide the glucose during the fasting stage:

www.drnaitiktrivedi.com Prepared by: Dr. Upama Trivedi & Dr. Naitik Trivedi 112



http://www.drnaitiktrivedi.com/

HUMAN ANATOMY & PHYSIOLOGY - II B. PHAKRM SEM - 11
PRACTICAL NO.: 124 DATE
LAYERS OF KIDNEYS:
Kidney is surrounded by three layers.

1. Renal Capsule: It is the inner and deep layer of the kidney. It is transparent, fibrous

membrane. It continue with the outer layer of the ureters. This layer maintain the shape of
the kidney.

Adipose capsule: It is the middle layer of the i<tuney. It is made up by the fatty mass, it
protect kidney from the trauma and it holds tri--kidney in its position.

Renal fascia: It is the outer layer of the kidney. It is made up by the dense irregular

connective tissue.

ANATOMY OF KIDNEY: (EXTERNAL/ANATOMY)

The paired kidneys are reddisit {;urplish-brown organs) in color and it is bean shaped.
They are located just above the waist between the peritoneum and posterior wall of the
abdominal cavity so i ic.also known as retroperitoneal organs.

It is located at the-lever of last thoracic and third vertebrae as well as it is partially protected
by the eleventii and twelfth pair of ribs.

Right kidneyis slightly lower than the left kidney because right lobes of the kidney occupied
more space than the left lobes.

Adultkidney is 9-12 cm long, 6-9 cm wide and 3 cm thick.

Sach kidney weighs about 125-175 g in males and 115-155 g in females.

The medial surface of the kidney is concave with a deep vertical fissure known as hilum
through which ureters leaves kidney as well as blood, lymphatic vessels and nerves exit and

entre the kidney through the renal hilus.

HISTOLOGY OF KIDNEY: (INTERNAL ANATOMY)

Frontal section of the kidney shows two main region: a) renal cortex b) renal medulla
Renal cortex is a superficial region and it is reddish in color.

Renal medulla is a deep region and it is reddish brown in color.

Renal medulla consist 8-18 cone shaped structure which is known as renal pyramid. Base of
the renal pyramid faces towards the renal cortex side and apex of the renal pyramid towards
centre of kidney side known as renal papilla.

Between two pyramids there is a gap like portion is known as renal column.

Renal pyramids and the portion of renal cortex combine together known as renal
parenchyma where the functional units of kidney reside that is nephron.

Each kidney’s renal parenchyma consist about 1 million number of nephrons.
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The number of nephrons are constant from the birth, if nephrons.are died due to injury or

infection new nephron cannot form.

B. PHARM SEM - 11

DATE

Each kidney filtered blood at 50% rate, but if one kidney get failed other kidney compensate

80 % blood filtration rate.

Urine formed by the nephron drains into papillary iucts, below that there is a cup like

structure known as major and minor calyces.

Each kidney consist 8-18 minor calyces and 2 2 major calyces.

Formed urine pass from renal papillae to minor calyces to major calyces, then it flow in to

renal pelvis to ureters and it finally drains in to urinary bladder.

€ Renal coriex -

~R<nul pyramic
\_in renal medullz

Renal sinus

Renal papilla

Fat in renal sinus

Renal capsule

NEPHRON:

Renal corpuscle

~ Renal medulla i
[ Bznal column
= 7

Nephron

Path of urine drainage:
Collecting duct

¥
Papillary ductin
renal pyramid

A\
Minor calyx

Majo; calyx

Renal pelvis

| — : Ureter

q \
- Urinary bladder

Frontal section of right kidney

Oy

Glomerulus
(Capillary network)
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= Each kidney consist about 1 million numbers of nephron.
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- Distal Convoiuted
Efferent arteriole Tubule (OCT) &
Glomerulus . ~ |
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Capsule Recta A (
Descending Ascending! |
limks imb &
Loop of Henle

= Itis divided into two portion:
i. Renal coinuscle:

v" Reriai.corpuscle is lie into the cortex region of kidney, It is also known as Malpighian
body.

v It consist two portion:

ay. (slomerulus - This is a cluster of capillaries that absorb protein from blood traveling
through the renal corpuscle.

p) Glomerular (The Bowman capsule) — It is double layered walled that surround the

glomerulus. The remaining fluid, called capsular urine, passes through the Bowman
capsule into the renal tubules.
ii. Renal tubules:
= Filtered fluid from the capsular space enter into the renal tubules, which has three main
section.
a. Proximal Convoluted tubules  b) Loop of Henle c) Distal convoluted tubules
= According to loop of Henle, nephron is divided into two main types:
a. Cortical nephron:
It is about 80 to 85 % of the total nephron.
It mainly located in the superficial region of the kidney that is known as cortex.
It consist short loop of Henle.
Loop of Henle consists, thick and thin descending portion and thick ascending portion
but no thin ascending portion.
b. Juxtamedullary nephron:
It is about 15 to 20 % of the total nephron.
It mainly located in the deep region of the kidney that is known as medulla.
It consist long loop of Henle.
Loop of Henle consists, thick and thin descending portion as well as thin and thick
ascending portion.
It excreted very dilute or very concentrated urine.
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FHYSIOLOGY OF URINE FORMATION:
Urine is formed by mainly three process:
1. Glomerular filtration, 2. Tubular reabsorption and 3. Tubular secretion.

Renal corpuscle Renal tubule and collecting duct
| 1 1

Afferent

arteriole Glomerularsy, _ Glomerulus

Urine
(contains
secreted
substances)

Efferent
arteriole

Peritubular
capillaries

— Blood
| | (contains
reabsorbed
o Filtration from blood eTubular reabsorption 0 Tubular secretion from substances)
plasma into nephron. from fluid into blood. blood into fluid.
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1. Glomerular filtration:

Afferent arteriole —

Efferent arteriole

= Afferent arteries have larger diameter than the efferent arteries so pressure is created into
the glomerulus. Due to this about 180 liters/day of filtrate entre into the capsular space, with
respect to the glomerular filtration rate (GFR) 125 mL/min for an adult male. This represent
is 65 times the entire blood plasma volume.
= QOut of 180 liters of filtrate 178-179 liters of filt:ates get reabsorbed so finally 1-2 liters of
urine excreted each day.
= Glomerular filtration is depend on net filtration pressure (NFP) created into the glomerulus.
= The net filtration pressure (NFP) is riainty describe by following three mechanism, in which
one process promote the filtration and two oppose the filtration process.
i. Glomerular Blood Hydrosuit'¢ Pressure (GBHP):
Afferent arteries have the larger diameter and efferent arteries have smaller diameter so
large amount of bloot-comes into the glomerulus and small amount of blood out from the
glomerulus it create pressure into the glomerulus that is 55 MmHg. Which is positive and
it promote the hltration.
ii. Capsular Fyvdrostatic Pressure (CHP):
The wall of the capsule where there is no pores as well as the fluid filled into the capsule
oppese the filtrate for filtration. This is the negative pressure which oppose the filtration
rate that is 15 MmHg.
iir.~ Blood Colloidal Osmotic Pressure (BCOP):
Some of the protein of blood plasma cannot pass through the endothelial capsular
membrane and it block the pore for filtration site, so it oppose the filtration rate and the

pressure created by this oppose is 30 MmHg which is also the negative pressure.

GLOMERULAR BLOOD
HYDROSTATIC PRESSURE
(GBHP) =55 mm Hg

CAPSULAR HYDROSTATIC
PRESSURE (CHP) = 15 mm Hg

® sL00D coLLoD
OSMOTIC PRESSURE
(BCOP) = 30 mm Hg

Proximal convoluted tubule

NET FILTRATION PRESSURE (NFP)
= GBHP — CHP - BCOP

=55 mm Hg — 15 mm Hg — 30 mm Hg
= 10 mm Hg

Glomerular

(Bowman's)

capsule Capsular
space
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2. Tubular reabsorption:

About 99% of Water and other useful small molecules in the filtrate are normally reabsorbed back

into plasma by renal tubules.

In tubular reabsorption, water and solute moves from the tubuler lumen back into the blood with in

a peritubular capillary or vasa recta.

Here, solutes like glucose, amino acids, urea, anions (Ci;,/#iCOs  HPO4? etc) and cations (Ca*, K,

Na* etc) are reabsorbed by both the process active ard passive mechanism.

3. Tubular Secretion:

v Some of the substances which not fi‘tered through the PCT get directly secreted from blood

capillary to tubules.

v Tubular secretion removes hi/arogen ions (H+), Potassium ions (K+), Ammonium ions

(NHa4+), creatinine and some drugs like penicillin.

v Tubular secretion of ydrogen ions (H+) helps to maintain blood pH and secretion of other

substances helps elirainate them from the body.

URETERS:

The ureters ave a pair of tubes that carry urine from the kidneys to the urinary bladder.

The ureters are about 10 to 12 inches long and run on the left and right sides of the body
paralielco the vertebral column.

Gravity and peristalsis of smooth muscle tissue in the walls of the ureters move urine toward
the urinary bladder. The ends of the ureters extend slightly into the urinary bladder and are
sealed at the point of entry to the bladder by the ureterovesical valves.

These valves prevent urine from flowing back towards the kidneys.

About every 10 to 15 seconds, small amounts of urine are emptied into the bladder from the

ureters.

URINARY BLADDERS:

This triangle-shaped, hollow organ is located in the lower abdomen.

In the male it is directly anterior to the rectum and in the female it is directly anterior to the
vagina and inferior to the uterus.

In general urinary bladder have less capacity to store urine in female than male because in
female uterus occupies the space just above the bladder in female.

Expulsion of urine from urinary bladder is known as micturition, commonly known as

urination.
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= The average capacity of urinary bladder to store urine is 600-702.iri, but when the urine
reached near the volume of 200-300 mL in urinary bladder, the stretch receptors in the wall
of bladder send message/impulse via sensory response to coinal cord that response analyze
by the integrated centre of CNS and generate the reflex action to expel urine known as

micturition.

Location of Urinuiy Bladder

Ovary

Prostrate [ Fallopian tube

/ Uterus

Seminal
vesicle

Urinary Bladder

Ureter

Q Urinary
. Bladder
Pubis

Pubis

Urethra
Urethra

Female

URETHRA:
» The urethra.s the tube through which urine passes from the bladder to the exterior of the
body.

= The fernele urethra is around 2 inches long and ends inferior to the clitoris and superior to
the vaginal opening.

= In"males, the urethra is around 8 to 10 inches long and ends at the tip of the penis. The
urethra is also an organ of the male reproductive system as it carries sperm out of the body
through the penis.

= The male urethra has three regions: 1. prostatic urethra 2. Membranous urethra 3. Penile
urethra.

= The flow of urine through the urethra is controlled by the internal and external urethral
sphincter muscles.

= The internal urethral sphincter is made of smooth muscle and opens involuntarily when the
bladder reaches a certain set level of distention.

= The opening of the internal sphincter results in the sensation of needing to urinate.

= The external urethral sphincter is made of skeletal muscle and may be opened to allow urine

to pass through the urethra or may be held closed to delay urination.
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Bladder neck
T Trigone
Prostate gland N Internal urethral
sphincter

Bulbourethral gland
and duct

External urethral sphincter

Qo Prostatic urethra

Urogenital diaphragm
Membranous
urethra

Penis ——
Spongy urethra

Glans penis
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Ureteral orfir.e
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Exte: .o Al urethral Internal urethral
sphincter __sphincter
Urogenital diaphragm Urethra
A. Male Urethra B. Female Urethra
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AIM: STUDY OF REPRODUCTIVE SYSTEM WITH THE HELFOrF CHART AND
MODELS.

REQUIREMENTS: Models, charts and specimens of urinary system

THEORY:

The reproductive system or genital system is a system of:¢.rgans within an organism which
work together for the purpose of reproduction.
Reproduction is the process by which new individiaiz of species are produced via which
genetic material pass from generation to generation.
According to function, the male and female reproductive organ grouped as under

1. Gonads (Seeds): it includes testes and ovaries, the main function of testes are
production of gametes and secretion-0f hormones.
Male gametes known as sperm
Female gametes known as oocytes
The ducts: It transport and stors.the gametes.
Accessory sec gland: It produces materials that support gametes.
Supporting Structures:.It includes penis that have important role in reproduction.
MALE REPRODUCTIVE SYSTEM:

LNEN

'\
)

i
(N
\ | 3/ fae
=i/
{( 2 1 : Ureter
)'-. ' Peritoneum l _ - Urinary bladder
L= Seminal vesicle —~ i ‘ ‘ — . Ductus deferens
W\ —
Ampulla of T ‘ - Prostatic urethra
ductus deferens : \ :
Pubis

Ejaculatory duct

\ Membranous urethra
Rectum ? Nata
- rogenital diaphragm
Prostate gland oge PN
Corpus cavernosum
Bulbourethral gland ¢ o e = e " :
8 qere. 5 orpus spongiosum
Anus - o ~7_4 = rpus sp !:
5 ‘ : on enile
Bulb of penis Sponay (p )

urethra

Epididymis —— j 3 3 RS Glans penis
Testis —ﬁ\@ ’ :

Scrotum External urethral
orifice

External Structures

@ Penis: External male sex organ

® Scrotum: Sac of skin and muscle containing testicles
Internal Structures

e Prostate: Exocrine gland of male reproductive system
e Vas Deferens: Tubes connecting epididymis to ejaculatory ducts
e Epididymis: Organ where sperm matures
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Testicles: Organ where sperm is created
Urethra: Tube that connects bladder to outside of body

1. Scrotum:

Internal oblique
muscle

Aponeurosis of external
oblique muscle (cut)

Suspen-.ory ‘iyament

Scrotum is a sac that hangs from the root of the peiis.and consists of loose skin and
super fasia.

It is a supportive structure of the penis.

Internally scrotum consist vertical septum wkiicn divide it in to the two sacs.

Each sec consist a single testes.

Septum is covered by superficial fascia and muscle tissue known as dartos which
consist smooth muscles fibers.

When dartos muscle contracts it proc.ice wrinkle in the skin of scrotum.

The location of the scrotum and coritiaction of its muscle fiber regulate the temperature
of testes.

Both production and survival 61 sperm required a temperature that is about 3°C lower
than the normal body termoerature.

The cremaster muscles. is a small band of skeletal muscle present in to the spermatic
cord, during the coli.ana sexual arousal it elevate the testes and this action moves the
testes near to the pehvic cavity where they can absorb the heat.

~————— Superficial inguinal ring
V| {end of inguinal canal)

¢  D>—— Spermatic cord

of penis

Peni= f=ut) Ductus (vas)
deferens
Autonomic
nerve fibers

" ” Pampiniform plexus

Middle sep of testicular veins

of scrotum

Cremaster muscle Testicular artery
Epididymis
Tunica vaginalis

External spermatic
fascia

Superficial fascia
Scrotum containing dartos

Skin

of testis

fascia
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2. Testes:

Head of epididymis
Efferent ductule
deferens

Rete testis
Tubulus rectus

Body of epididymis

Blood vessels
and nerves

Seminiferous

Lobule ' Spermatogenic
cells in tubule
jepitum Areolar epithelium
unicu connective
albuz <a tissue Sperm

Tunica ) aginalis B U U i
Duct of epididymis 2 Y CaviVot 9 L a Spermatic cord
N tunica vaginalis
Tail of epididymis 44\5(\::[‘

(a)

Testes are formad in abdomen and descend into scrotum at 7*" month of development.
The testes are waired oval glands.

Itis 5 cm lengih, 2.5 cm in diameter and 10-15 grams of weight of each testis.

The outer covering of testes is known as tunica vaginalis made up from serous
meniarane.

Internal to the tunica vaginalis dense white fibrous capsule known as tunica albuginea.
Inside extending portion of the tunica albuginea produce lobules. There are 200 — 300
iobules present in each testis.

Each lobule consist one to three tightly coiled tubules known as semniferous tubules.
Seminiferous tubule consist spermatogenic cell is taking part in the production of sperm
cell, the process is known as spermatogenesis.

There many sustentacular cells lie between the spermatogenic cell which produce the
tight junction known as blood testes barrier.

These barriers prevent the activation of immune system against the sperm because
spermatogenic cell (sperm) consist surface antigen that are recognize as foreign particle
by the immune system.

The sustentacular cells also secret the fluid for the sperm transport as well as it secret
the hormone inhibin which regulate the sperm production by inhibiting the secretion of
FSH.

3. Sperm:

The mammalian sperm cell consists of a head, a midpiece and a tail. The head contains

the nucleus with densely coiled chromatin fibres, surrounded anteriorly by an acrosome,
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which contains enzymes (hyaluronidase and proteinases) usea-{or penetrating the
female egg.

e The midpiece has a central filamentous core with many mitochondria spiralled around
it, used for ATP production for the journey through the female cervix, uterus and uterine
tubes.

e The tail or "flagellum™ executes the lashing may/e¢ments that propel the spermatocyte.

e Human sperm cells can survive within the.feimale reproductive tract for more than 5
days post coitus. Semen is produced in the seminal vesicles, prostate gland and urethral
glands.

e Sperm mature at the rate of about 300 million per day.

Acrosome Plasma membrane

Nucleus Mitachcridria

™ i Centricle /) Terminal disc Axial f}]gTent
/’ - N ! \ —
-~ ~ 4 »
S adads
.. h:ﬂm-m
. LD |
Head Mid {connecting) piece Tail End piece
Peri-acrosomal space Sub-acrosomal space
B Cell membrane

uclear envelope

Acrosome

outer acrosome
{ membrane

Nuclear vacuole

|
Post-acrosomak

S
» \/Equatorial segment
region =

Centriole

Redundant
nuclear

Centriole envelope

sheath
Outer dense fiber

\/.’ ——Central Pair
\ Axoneme
Axoneme
FRONT VIEW SIDE VIEW

4. Ducts:
A. Ducts of testis:

e After the production of sperm from the somniferous tubules, release in to the lumen
and goes in to straight tubules.

e Newly forming fluid produce by the sustentacular (sertoli) cells produce pressure that
moves the sperm ahead.
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These fluids contain potassium ions (K*), glutamic acid and antigen ninding protein
(ABP).

From the straight tubules, fluid moves with sperm in to rate testis, which leads toward
an epididymis.

Epididymis is a comma shaped organ about 4 cm lonag.

Next to epididymis is ductus epididymis (Sperm qet.inature here in 10 — 14 days) is a
straight coiled structure 6 m in length continue it the tail epididymis.

Within the tail of the epididymis, the ductus«prididymis becomes less convoluted and
its diameter increases. After this point, the duzt is referred to as the ductus deference,
vas deference or seminal duct.

The ductus deference (vas deference) crseminal duct is 48 cm long, it store sperm.
The dilated terminal portion of thiz vas deference is known as the ampulla.

B. Ejaculatory ducts:

Posterior to the urinary tiadder are the ejaculatory ducts.

Each ejaculatory duct is2oout 2 cm long and is formed by the union of the seminal
vesicle and the amouha.

The ejaculatory:duct ejects the sperm in to the urethra just before ejaculation.

C. Urethra:

In the-male, Urethra is the shared terminal duct of the reproductive and urinary
systeims.

It serves as a passageway for both semen and urine.

The urethra passes through the prostate gland, the urogenital diaphragm and the penis.
Its measure about 20 cm in length, divided in to three parts:

— The prostate urethra: 2 — 3 cm long, passage from prostate gland.

— The membranous urethra: 1 cm in length

— Spongy urethra: 15-20 cm long.

Spongy urethral end consist external urethral orifice.

5. Accessory sex gland:

The ducts of male reproductive system store and transport sperm cells while the accessory sex
gland secret most of the liquid portion of semen.

A. The paired seminal vesicles:

It is a convoluted pouch like structure, about 5 cm in length and lying posterior to the

urinary bladder and anterior to the rectum.

It secrete:

— An alkaline,

— Viscous fluid that contains fructose, prostaglandins and clotting protein
(semenogelin) (differ than the blood clotting protein).
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e The alkaline nature of the fluid neutralizes the acid in the female reoroductive tract.

e The fructose is used for ATP production by sperm.

e Prostaglandin is useful for the sperm motility and viability also stimulate the muscular
contraction in the female reproductive system.

e Seminogelin is the protein that causes the coagulation of semen after ejaculation.

e Seminal vesicle adds 60 % of fluid of the total volurae of semen.

B. The prostate gland:

e Itisadoughnut shaped gland.
e [Itis inferior to the urinary bladder and surrounds the prostate urethra.
e The prostate secrete milky and sligiit'y acidic fluid which contains:
— Citrate: Useful for the ATP procdction by the sperm.
— Acid phosphate: Functions are not known
— Proteolytic enzymes like Prostate specific antigen (PSA) — liquefy the coagulated
semen, pepsinogen; iysozyme, amylase and hyaluronidase.
e The secretion of the«rosiate gland enters the prostatic urethra through many prostatic
ducts.
e The secretion ot the prostate gland adds 25 % of fluid out of total volume of semen.

C: The bulbourethral or Cowper’s gland:

e Itis aaut the size of pea and It lie inferior to the prostate gland.

e During'sexual arousal, bulbourethral gland secrete alkaline substance that protect
sierm by neutralizing acid in the urethra.

» It also secretes mucus that lubricates the end of penis and the lining of urethra.

6.Semen:

e Semen is the mixture of sperm and seminal fluid.

e The average volume of semen in each ejaculation is 2.5 -5 mL.

e There are 50 — 150 million sperm present per milliliter (mL).

e When the sperm fall below the 20 million/mL, the male is likely to be infertile.
e The pH of semen is in the range of 7.2 - 7.7.

7. Penis:

e The penis contains the urethra, a passage for ejaculation of semen and for excretion of
urine.

e ltiscylindrical in shape and consist body, root and gland penis.

e The consensus is that the average erect human penis is approximately 12.9-15 cm (5.1-
5.9in) in length with 95% of adult males falling within the interval 10.7-19.1 cm (4.2—
7.5 in). Neither age nor size of the flaccid penis accurately predicts erectile length.
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A. Body of penis:

e Itis composed by the three cylindrical masses of tissue:
— Tunica albuginea
— Corpora cavernosa penis (Paired dorsolateral masses)
e Tunica albuginea consist corpus spongy penis at the middle part and spongy urethra.
e All the three masses are covered by the facia and.siin with the erectile tissue
permeated by blood sinuses.
e During the sexual stimulation, which may te:
— Visual,
— Tactile,
— Auditory,
— Olfactory,
— Or Imagination large guantities of blood enter in to the penis due to the
dilation of arteries (effect of nitric oxide).
e These vascular effects‘nroduce erection in penis.
e Ejaculation is the sytiinathetic reflex. As a part of reflex the smooth muscle spincter at
the base of urinary piadder close.
e Thus urine is«act-cxpelled during ejaculation.

B. Root of penis:

e Itisthe attached part, consisting of the bulb of penis in the middle and the crus of
penis, one on either side of the bulb. It lies within the superficial perineal pouch.

C. Giand penis:

e The distal end of the corpus spongiosum penis is slightly enlarged, acorn shaped
region known as gland penis.

e The margin of gland penis is known as corona.

¢ Gland penis consist the external urethral orifice.
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THE FEMALE REPRODUCTIVE SYSTEM:

The female reproductive system include
A. Internal genitalia:
— 2 ovaries
— 2 oviducts (uterine or Fallopian tubes)
— Uterus
— vagina
B. External genitalia
— clitoris
— labia minora
— labia majora

C. Breasts and mammary glancs

Suspensory
ligament of ovary
Infundibulum
‘ Uterine tube
B
Fimbriae
P ritoneum / Uterus
Urerosacral /
ligament Round ligament
Perimetrium Vesicouterine pouch
Rectouterine ———— — | Urinary bladder
pouch e Symphysis pubis
Rectum —Mons pubis
Posterior fornix
Cervix Urethra
Anterior fornix — . ‘ . — Clitoris
Vagina ——— e RQE\ | | mmea External urethral
Anus - 85
Urogenital diaphragm S e Hymen
Labium minus
1. Ovaries:

e The paired ovaries are paired glands that resemble unshelled almonds in shape and

size.
e Because of the same origins ovaries are homologues to testis.

e The broad ligament of uterus, which is the part of partial peritoneum, attaché to

ovaries by double layer fold of peritoneum known as mesovarium.
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e The ovarian ligament anchors the ovaries to uterus and the susperizory ligament attach

them to the pelvic wall.

Suspensory Uterine (fallopian) tube
ligament of ovary

Ovarian blood—& Fundus

vessels of uterus
Mesosalpin ———
Mesovariu,;,’_‘

Broad )

ligament :

\ -~ ..'

Mesometriumx’

Ovarian ligament

\A
//Qw Body of uterus -
| Ureter ——————.

| Uterine blood vessels
‘ . Isthmus ————————_
i Uterosacral ligament——="

Lateral cervical ———— —
(cardinal) ligament

Lateral fornix ——
Cervix —

(a) Posterior view

A. Structure of ovary:

Tunica
albuginea

Dz aenevating
corpus luteum
(corpus albicans)

epithelium
Primoruial
follicles

Ovarian
ligament

Medulla

Corpus luteum Developing

(a)
corpus luteum

i) Germinal epithelium:

Lumen (cavity)
of uterus

Endometrium
Myometrium
Perimetrium | uterus

Infundibulum
Fimbriae

Uterine tube

Round ligament of uterus

Wall of

Internal os
Cervical canal
External os

Vagina

Mesovarium and
blood vessels

Vesicular (Graafian)
" -\folllcle

.

— It covers the surface of the ovary and it continues with the mesothelium that cover the

mesovarium.

ii) Tunica albuginea:

— It is a whitish capsule of dense irregular connective tissue extended deep to germinal

epithelium.
iii) Stoma:

— Deep to the tunica albuginea known as stroma.
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— It divided in to the two portions, superficial portion known as cerwex and deep portion
known as medulla.
iv) Ovarian follicle:
— ltis lie in to the cortex region of stoma.
— Here the oocytes pass from the various steps of their.Gevelopment with their
surrounding cells.
— The surrounding cells produce single layerknown as follicular cells.
— Later in developing stage of oocyte, it produces several layers known as granulose.
— These surrounding cells secret estragen and other fluid so follicle grow larger.
v) Mature (Graafian) follicle:
— ltis a large fluid filled follicle after the rupturation of this follicle secondary oocyte
get expel out.
vi) Corpus luteum:
— Itis the remnant of an ovulated mature follicle.
B. The Ovarian Cyci«

i) Follicular phase

1sYapprox 14 days but variable
——__ Egg develops in a follicle
—  Stimulated by FSH
—  Estrogen produced

'1) Ovulation

— Egg released from follicle (LH surge)
— Egg in abdominal cavity

— Picked up by fimbria of fallopian tube
— Not necessarily halfway point

iii) Luteal phase

— Postovulatory phase 14 days (more constant)

—  Corpus luteum develops from exploded follicle

— Produces progesterone as well as estrogen

—  Progesterone stimulates uterus to be ready for baby

— If no pregnancy, corpus luteum degenerates into corpus albicans

www.drnaitiktrivedi.com Prepared by: Dr. Upama Trivedi & Dr. Naitik Trivedi 130


http://www.drnaitiktrivedi.com/

HUMAN ANATOMY & PHYSIOLOGY - 11 B. PHARM SEM - 11
PRACTICAL NO.: 125 DATE
2. Uterine (Fallopian) Tubes:

Female have two fallopian tubes. It stretches from the uterus to the ovaries and measure
about 8 to 13 cm in length. It transport the secondary ocaytss to the uterus.

The open, funnel shaped portion of each tube is knewn as infundibulum, close to the
ovary.

At the end portion of infundibulum has finges l:ke projection known as fimbria, which
hold the ovary.

Widest and longest portion of the uterine tube is known as ampulla and short, narrow,

thick walled portion known as istimus that join the uterus.

3. Uterus:

The uterus is located inside the pelvis immediately dorsal (and usually
somewhat rostral) to the uvinary bladder and ventral to the rectum.
The human uterus i5edr-shaped and about 3 in. (7.6 cm) long, 4.5 cm broad (side to
side) and 3.0 cm. thick (anteroposterior).
A nonpregpant-adult uterus weighs about 60 grams.
Layers of the uterus:
Perimetrium: it is the outer layer of the uterus.
Myometrium: It is the middle layer of the uterus.
Endometrium: The lining of the uterine cavity is called the "endometrium".
Parts of uterus:
Fundus: The dome shaped portion superior to the uterine tube known as
fundus.
Body: The major tapering central portion is known as body.

Cervix: The inferior narrow portion opens in to the vagina known as cervix

4. Vagina:

Vagina is the passage for the menstrual flow and child birth.

It also receives semen from the penis during the sexual intercourse.

Itis 10 cm in length, situated between the urinary bladder and the rectum.

The vaginal mucosa secret the acidic fluid as well as the mucosal cells of vagina has

the antigen presenting cells (APCs) from where the HIV (AIDS) virus gets transmitted.
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The next layer is muscularis is composed of an outer circular layer and inner
longitudinal layer of smooth muscle that can stretch considerably to receive the penis
during sexual intercourse and allow for birth of a fetus.

The adventitia is the superficial layer of the vagina.

At the end of vagina there is vaginal orifice coverad by the mucosal membrane known
as hymen.

Sometimes the hymen completely covers thie orifice, a condition known as imperforated
hymen, which may require surgery to open the orifice and permit the discharge of the
menstrual flow.

5. Vulva:

It is known as the external genital organ of the female reproductive system.

i)

i)

Mons pubis:

Anterior to the vagirnal and urethral opening portion is known as mons pubis. It is
an elevation. of adipose tissue covered by the skin and hair.

Labia niajara:

From the mons pubis, two longitudinal folds of skin known as labia majora. It is
hornelogues to the scrotum and are covered by the pubic hair.

Labia minora:

Middle to the labia majora is to smaller folds of skin called the labia minora. But it
not consist the hair and fat. They have few sudoriferous (sweat) glands and
sebaceous (oil) gland.

Clitoris:

It is the small, cylindrical mass of erectile tissue and nerve. It is located at the
anterior junction of the labia minora. It is homologues to the penis and capable of
enlargement upon tactile stimulation and it play important role in sexual excitement
of the female.

Vestibules:

The region between labia minora is known as the vestibules. Hymen, Vaginal
orifice, external vaginal orifice are located between the vestibules. The bulb of the
vestibules consists of two elongated masses of erectile tissue, during the sexual
intercourse it narrowing the vaginal orifice and placing pressure on the penis.
Anterior to the vaginal orifice and posterior to the clitoris is the external urethral

orifice.
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vi) Perineum:
It is the diamond shaped area medial to the thigh and buttocks of both males and

females. That contains the external genital and anus.

Mons pubis — == ‘ e
Labia majora
Prepuce of clitoris —__ _ 7/
Clitoris (head) _ ’f;: : Labia minora
ST — Urethral
Vestibule 24 I )\\ orifice
N \ . Hymen
S 3 (ruptured)
Fourchette - >
< Vaginal
S orifice
Anus =X s o8
~

Opening of the duct
of the greater
vestibular gland

9. Mammary glands:

e Mammary gland is an organ in female mammals that produces milk to feed baby located
in to the breast.

e Each breast has one pigmented projection known as nipple, it have closely spaced
opening known as lactiferous ducts from where milk emerges.

e The circular pigmented area of the skin surrounding the nipple known as areola. It
appears rough because it contains modified sebaceous (oil) glands.

e Within each breast the memory glands consists 15 — 20 lobes separated by adipose
tissue.

e Each lobe have smaller compartment known as lobules composed of grapelike clusters
of milk secreting glands known as alveoli.

e Surrounding the alveoli are spindle shaped cells known as myoepithelial cells, whose
contraction helps to propel milk towards the nipple.

e Milk path: alveoli — secondary tubules — mammary ducts — lactiferous sinus —
lactiferous duct.
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Milk secretion is stimulated by the hormone prolactin as well a,@mhe contribution
of estrogen and progesterone.

— Skin (cut)
Pectoralis

lactiferous duct
Lactiferous sinus
Lactiferous duct
Lobule containing

Signature of Teacher
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AIM: RECORDING OF BASAL MASS INDEX

REQUIRMENT: Weighing machine, height measurement chart or tape, VVolunteers.
THEORY -

% Body Mass Index: a measure of body fat that is the ratio of the weight of the body in
kilograms to the square of its height in meters.

% BMI is recommended as a practical approach for assessing body fat in the clinical
setting.

% It provides a more accurate measure of total body fat compared with the assessment of
body weight alone.

% Measurement of BMI is used as one &£ the diagnostic tests for overweight and obesity.

PRINCIPLE:

Basal or Body Mass Index (BMI) is an’internationally accepted measure of the weight status
of an individual. It is based c:: the differences in weights according to heights. BMI is
calculated by dividing a psrson’s weight in kilograms (kg) by the square of their height in
meters (m) i.e. body weight (kg)/height (m)?. World Health Organisation (WHO) has classified

categories as underweigiit, normal, overweight, or obese based on BMI values.

INTRODUCTION:
Body mass Inidex (BMI) is a person's weight in kilograms divided by the square of height in
meters."5ivil is an inexpensive and easy screening method for weight category—underweight,
heaithyweight, overweight, and obesity.

Risk of developing

Category BMI range* health problems
Underweight <18.5 Increased
Normal weight 18.5-24.9 Least
Overweight 25.0-29.9 Increased
Obese class | 30.0-34.9 High

Obese class |l 35.0-39.9 Very high
Obese class Il >40.0 Extremely high

*BMI is calculated as follows: metric: BMI = weight (kg)/height (m)?;
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PROCEDURE:
Measure Weight in Kg or Pound:

1. First set the weigh machine on scale zero.

2. Ask the subject to remove apron, shoe and any heavy items from their pockets like

key‘s, wallets etc.

3. Ask subject to stand on weigh machine straight pgsition

4. Wait for the needle/digital screen to settle herave recording the measurement.

5. Note down the weight in pound or kilogram
Measure Height in meter or inches:

1. Remove your shoes or Cap, Hat etc...

2. Hang the BMI scale tape (Ruizr)and adjust or Set the BMI Scale tap at 0 point.

3. Stand below the BMI Scale tape with your feet flat on the floor with your heels against
the corner where the xva'l.and floor meet.
Make sure your head. shoulders, and buttocks are touching the wall.
Stand up straignt with your eyes looking straight ahead.
Your line of sight and chin should be parallel to the floor.

Now lower the BMI Scale till touch to your head.

© N o 0 &

Note down the height in meter or inches.

Observation Table:

Weight in Kg/Pound Height in Meter/Inches

Calculation:
wel ht k _ weight (Ib) * 703
BMI= iighe o BMI= "egr
heu_;;ht (m*) or

Result:
My own Body mass index (BMI) is

Conclusion:

My Body mass index (BMI) is in the range of . It indicate | am in the category of

Signature of Teacher
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AIM: STUDY OF FAMILY PLANNING DEVICES AND PREGNANCY DIAGNOSIS
TEST

REQUIREMENTS: Contraceptive devices and pregnancy Kit.

DEFINITION:

A way of thinking and living that is adopted voluntarily unctithe basis of knowledge, attitudes
and responsible decisions by Individuals and couples, r order to promote the health and
welfare of the family group and thus contribute.efivctively to the social development of a
country.

INTRODUCTION:

Family means a group of people who are related to each other or a social group of parents,
children, and sometimes grandparents: viicles, aunts, and others who are related.

Family Planning means to regulate the number and spacing of children in a family through the

practice of contraception or strier methods of birth control.

METHODS OF CONIRACEPTION
1. Spacing metirods:
i. Natural methods
3y Coitus Interrupts / Withdrawal Method
b) Safe period / Rhythm Methods
c) Measurement of Basal Body Temperature Method
d) Cervical Mucus Method
e) Lactational Amenorrhea Methods (LAM)
ii. Barrier methods:
a) Physical barrier methods
b) Chemical barrier methods
c) Intra- uterine devices
d) Hormonal methods
e) Post conceptional methods
2. Terminal/Surgical methods:
A) Vasectomy
B) Tubectomy

www.drnaitiktrivedi.com Prepared by: Dr. Upama Trivedi & Dr. Naitik Trivedi 137


http://www.drnaitiktrivedi.com/

HUMAN ANATOMY & PHYSIOLOGY - 11 B. PHARMWV'SEM - 11
PRACTICAL NO.: 14 DATE
1. Spacing Methods:
e Help in prevention of pregnancy as long as they are used.
e These methods can help in timing and spacing of pregnancies, preventing unwanted
children.
e These methods are temporary methods.

i. Natural Methods:
- Natural methods do not involve the use of any of the man made devices.

These methods are useful for timing and spacing of pregnancies.
a) Coitus Interrupts / Withdrawal M:2inod:
In this method the penis is withdrawin from the vagina before ejaculation. In this way
semen is prevented from enterir.0 the uterine cavity and pregnancy does not take place.
Since the penis is withdrawwn and ejaculation takes place outside the vagina, this method
is called coitus interrvptus-or withdrawal methods.
Advantages:
= Involvesny cost
= |t does'not require any other device.
= _With self-control and discipline it can be fairly effective.
Disadvantages:
= Require a great deal of self-control.
= Thus failure rate is very high.
= Slightest delay in withdrawal can lead to pregnancy.
b) Safe period / Rhythm Methods:

Ovulation

" Most Fertile
80%

Semi fertile

Semi fertile
40~60%

Infertile
0~5%

Infertile
0~5%

Menstruation
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This method uses accurate records of past menstrual cycles (at least:o months record of
menstrual cycle). To determine fertility, the female subtracts 18 days from the length of
her shortest recorded cycle (this tells the first day fertility tirne.commences) and 11 days
from the longest recorded cycle (this tells the last day of the fertility time). The duration
of time thus obtained from the first day fertility time commences to the last day of the
fertility time (as determined from the .caiculation) is her fertile period.
Couples are to avoid sex during this. fertile period or compulsorily use a
condom/diaphragm if sex cannot be avoided to prevent conception.
The calender rhythm method is the lezst effective of the natural family planning methods
due to variance in menstrual cycle lenghts. On the average, women with monthly cycle
lengths between 26 - 29 days mus:abstain from sex from the 8th day of menstrual cycle
all through to the 18th day. Greater differences in cycle lengths will increase the required
periods of abstinence ficm sex
To use the Standard Days method:
Count the days-in vour menstrual cycle, starting with the first day of your period as day
1. Continue counting each day of your cycle until your next cycle starts.
On days 1-7, you're not considered to be fertile and can have unprotected sex, though
you may.nave menstrual bleeding on those days.

v aays 8-19, you're considered to be fertile. Avoid unprotected sex or abstain from sex
te avoid pregnancy. Or, if you're trying to get pregnant, these are the days to have
unprotected sex.

On day 20 through the end of your cycle, you're no longer fertile and can have
unprotected sex.

When you get your next period, start the counting over at day 1.

Advantages:
= Does not require any man made device.
Disadvantages:
= Require self-control by the partners during the highly unsafe period.
= Not suitable for the women who does not have regular periods.
= Failure rate is high.

= Require great deal of will power and motivation
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¢) Measurement of Basal Body Temperature Method
- The measurement of basal body temperature is an effective method used in
determining ovulation and fertile period in a womari.as basal body temperature
rises by about 0.5°C (or 0.9°F) after ovulation.
- To do this the woman measures her body tempaiature with a thermometer before
getting out of bed every day.
- Temperature readings must be taken same time every morning and recorded.
- She should watch for a rise in her body temperature by about 0.5°C.
- This occurs immediately after c:naiation.
- The couple are to avoid sex fort least 72 hours after this rise in temperature.
Advantages:
= Cheap methods
= Involves no cost
Disadvantages:
= Due te'sntie illness chance to rise body temperature.
= Require more accuracy
d) Cervical Mucus Method
- The cervical mucus method serves as an accurate indicator of fertility period as an
ircrease in cervical mucus usually occurs near the time of ovulation.
The hormone that controls menstrual cycle in women also makes the cervix produce
mucus.
- This mucus which collects in the vagina undergo changes in quantity and quality just

before and during ovulation.

Infertile Infertile

Sticky/Scant Thick/Cream

Paste-Like

Lotion-

Most Fertile
Egg Whi
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To use the cervical mucus method the woman needs to recognize inese changes and
mucus patterns. They include;

At start of menstrual cycle, menstrual blood flow covers:mucus, so no mucus is seen.
(Unsafe period)

After menstrual blood flow end, there are a fev/ days without mucus (dry days).
These are infertile (safe) periods if a woman tias long menstrual cycle (not safe if
menstrual cycle is short)

Once an ova (female egg cells) starts to ripen at the ovaries more mucus is produced.
It appears at the vagina as a thici< cioudy, yellow or white coloured mucus. They
also feel sticky. (Unsafe periods)

Mucus secretion is highest iust before ovulation and it appears like raw egg white,
easily stretched with the fingers. The days this occurs are refered to as wet days and
signifies the fertility {lsnsafe) period in the woman.

Wet days last fer.about 4 days (Unsafe period). After that mucus secretions become
cloudy again and feel sticky until it finally dries out (dry days). These (dry days) are
infertile (safe) periods until the next menstrual bleeding starts.

It must be noted that the woman's mucus secretions is often altered by breastfeeding,
hormonal contraceptives, emergency contraceptives and sexually transmitted
infections. These change agents should be avoided when using the cervical mucus
method

Once all these changes are understood, the woman will have sex during the safe
periods and abstains from unprotected sex during the unsafe periods (as indicated

above).

Advantages:

= Cheap methods
= |nvolves no cost

= No artificial device required

Disadvantages:

» Require more accuracy
= Sometimes unhygienic methods

» Required privacy to measure
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The lactational amenorrhea method (LAM) is a highly efficient tool for the

individual woman to utilize physiology to space births.

B. PHARM'SEM - II

DATE

Suckling induces a reduction in gonadotropin releasing hormone, luteinizing

hormone and follicle stimulating hormone release, resulting in amenorrhea, through

an intracerebral opioid pathway: beta-endarsnins inhibit gonadotropin releasing

hormone and dopamine secretions, which, i'v turn stimulates prolactin secretion and

milk production.

Reduced suckling precipitates tie iaturn of ovulation. During lactation, menses

before 6 months are mostly anovuiatory, and fertility remains low.

LAV iViechanism oOr Action

Baby’s suckling
stimulates the
nipple

Nipple stimulation
triggers signals to
mather’s brain

Signals disrupt
hormone
production

Disruption of
hormones
suppresses
ovulation

(Estrogen)

Advantages:
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= Universally available.

= 98% effective (or more)

= Begins immediately postpartum.

= Health benefits for mother and infant.

= No commodities/supplies required.

= Bridge to other contraceptives.

= Builds on established cultural and religious practices.
= Improves breastfeeding and weaning patterns.
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Disadvantages:

Breastfeeding pattern may be difficult to maintain.
No STD or HIV protection.

Duration of method limited.

Only useful for breastfeeding women.

ii. Barrier Methods:
Barrier methods are those methods which prevent meeting of sperms with the ovum.
There are many major types of barrier methods:

a. Physical Barrier Methods:

1) Nirodh (condom):

- Itis athin rubber sheath which is use by men.
- Itas rolled over the erect penis before having sex.
- | This rubber sheath prevents the entry of semen into the vagina.
- The condom must be held carefully when taking out the penis from the vagina to
prevent spilling of semen into the vagina.
- Itis available free of cost from urban or rural family welfare centers.
TYPES : 1) dry nirodh 2) deluxe nirodh 3) super deluxe nirodh 4) Extra time nirodh
Advantages:
= It is most simple and effective methods
= Easyto use
= Disposable
= No medical supervision is required
= Protects from sexually transmitted disease
Disadvantages:
= If not used correctly it may slip or get tear of and the semen gets spilled into
vagina.
= In some rare cases the person may have allergic to rubber.

= Some people may not enjoy sex because of interference with the sensation.
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b) Diaphragm:

— POSTERIOR |
Firm insertion edge

[ — 67 mm ——————>]

Finger-tip removal dome

75 mm

 I— .
Grip dimples di Garvical cup
membrane "
IU— Relief arch ANTERIOR

- The diaphragm is us<d by women in her vagina to form a barrier in front of the cervix.
The diaphragm is coiie shaped and is like a shallow cap.
- It is made of-ceft synthetic rubber or plastic with a stiff but flexible rim around the
edge. It is'a'so'known as DUTCH CAP.
- Diaphragm id available in different ranging from 5-10cm.
- It iz held in position partly because of the tension created by the spring and partly
because of the muscle tone of vagina.
-+ It is very important to observe the vaginal muscle tone otherwise the diaphragm may
not remain in position.
Advantages:
= A diaphragm along with spermicidal is very effective.
= Failure rate is low.
= There is no risk or any kind of contraindication.
Disadvantages:
= |t requires the assistance of doctor and any other health personnel.
= It requires privacy and time to place it in the vagina.
= It requires periodical check up because one size not fit to all women.
= It requires facilities for its proper care and storage.
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c) Vaginal Sponge:

Uterus
/
E \
. \ :
> \’ % Cervix
Sponge / ]
' Spong
Vaoina

- Itis small polyurethane foam sponge, diffused with spermicide.

- The sponge is shaped iii'a way that it can be filled on to the cervix and has a
loop on its outersiicface which can be to pull out the sponge after use.

- Should be inseited before the coitus.

- Provides protection for 24 hours.

- It shouid remain be there for at least 6 hours after coitus.

- Sperms are trapped on in the sponge and are destroyed.

it.is better than not to use any method.
d) Chemical Barrier Methods:
- These method usually Kills the sperms and this way chemical contraceptives
help in preventing the pregnancy.
- The chemical contraceptives which are in use are: FORM OF TABLETS
AROSOLS, CREAM JELLY, SUPPOSITORIES
Advantages:
* They are easy to administer
= Available free in health centres
» Not very expansive
Disadvantages:
= Most be inserted deep down and in all such points where sperms are likely to
reach.
= Must be applied each time before sex.

= May cause irritation and burning.
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e) Intra Uterine Devices:

= Ll

Lippes loop TCu-200B TCu-380A
TCu-220C Nova T Copper 7
é?/" = T
Multiload 375 Progestasert Levonorgestrel IlUD

- These are the devices which are placed in the uterine cavity.

- Earlier these devices were made up of silk worm gut, silk and gold. Three
different types of IUD’S generations are:
First Generation IUD’S: These devices were made of polyethylene and are
non-medicated. These are available in different sizes and shapes such as coils,
spirals, loops. The lippes loop is the most popular and commonly used devices.
It is made of polyethylene and contains barium sulphate which makes it possible
to be located when required by X-ray. The loop is double ‘S’ shaped and has an
attached made of Fine Nylon Threads.
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Second Generation IUD’S: These are also made of polyethylene.bui copper is added
into these. The copper enhances the contraceptive effect. Variety of copper devices are
:- Copper-7 and copper t-200, Variants of T devices: TCU:220C and TCU: 380A, Multi
load devices: ML-CU: 250, ML:375, Nova T : TCU- 380, All cu devices are more
effective and less chances of side effects I.e. pain.ana bleeding.
Third Generation IUD’S: These contains herroories which is released slowly in the
uterus. The hormone affects the lining of the uterus and cervical mucus. It may affects
the sperm. There are two types of hormone IUD’S:- 1. Progestaserl 2. Levonogestrel
device
Advantages:

= Can be used for longeriseriod

= Can be easily removed when couple wants to have child

= Do not interfere with coitus

= |nexpensive

= Veryertective and failure rate if less

= Do ot require hospitalization
Disadvantages:

=/ Bleeding, abdominal pain, perforation of uterus, expulsion.

f) ‘Tial Contraceptives:

There are variety of oral contraceptive pills.

i. Combined pills: The pills is composed of two : Hormones i.e. synthetic oestrogen
and progesteogen in very small doses. Its action is to inhibit ovulation of ovum by
blocking the secretion of gonadotropin from pituitary gland. progestogen also
thickens the mucosa of the cervix which prevents the entry of sperm into the genital
canal. There are two types of pills available with the name of MALA-D , MALA-N.
MALA -D: D-Norgestrol — 1.0mg Ethynil estradiol — 0.03mg MALA-N:
Norethisterion — 0.50mg Ethynil Estadiol- 0.04mg
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Levonorgestre| and Eth
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Advaiitages:

= 1tis 100% effective if taken regularly.

= Easy to use and does not interfere with coitus.

= Reduce the risk of anemia because menstrual bleeding is lass.

» Reduce the risk of pelvic inflammatory disease, cyst and uterine cancer.
Disadvantages:

= Failure rate increase if take irregularly.

= Minor side effects like dizziness, nausea, vomiting, headache, weight gain etc.

Increases the risk of heart problems if women is already at risk.

= May increases the risk of gall bladder disease and cervical cancer.
ii. PROGESTRON ONLY PILL: The pill also known as mini pill. It contain only
progestogen and it thickens the cervical mucus cavity. Mini pills are taken throughout
the menstrual cycle and these are not used widely because of its high failure rate.
iii. Once —A MONTH PILL: it is modified combined pill. It contains long acting
oestrogen and short acting progestogen. These pills are not in use because experimental

results revealed high pregnancy rate and irregularity in the menstrual cycle.
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iv. Depot Formulations: These are long acting hormonal contraceptive contains only
synthethic progestogen. These are available in three forms: 1. Injectable 2. Subdermal
implants 3. Veginal ring
g) Injectable Contraceptives:
It is again of two :
a. Progestagen Only Injectable:
There are two preparataions which are avai'abio: I. DMPA (Depot medroxy progestrone
acetete) 1. NET-EN ( Norethiseterone anante ) Both of these contain synthetic
progestogen. Progestogen prevents évaiation.
Advantages:
= |tis easy to administer;imighly effective and irreversible , do not interfere with
lactation and does not cause any effect on infant.
CONTRAINDICATI2N: Abnormal uterine bleeding any malignancy of the genital
tract, suspected malignant growth and caner breast.
b) Combined Iniactable Contraceptives:
These contaiis progestogen and oestrogen contraceptive action is similar to that of
progestogen only injectable. The injection is given once in a month three days early or
three days late. It is contraindicated in pregnancy, women, having any other problem
i1 <& diabetes with complications, vascular disorder, suspected malignancy.
1) ‘Subdermal Implants:
There are two varieties. The earlier one is known as Norplant and latest one is Norplant
R-2 « The Norplant has six small silicon rubber tubes. Each of these tubes contains
30mg of progestogen . * The norplant-R-2 has two small rods. ¢ Both of these devices
are placed under the skin of the arm. The tubes or the rods allow steady diffusion of
steroids into the blood stream for apriod of five years to give effective contraceptive
effects.
i) Vaginal Rings:
- This methods is not much in use.
- It consist of ring which contains small amount of progestogen.
- The ring is fitted into the vagina for three weeks of menstruation cycle, after
which it is removed for a week and then reworn after menstruation cycle.

- The steroid is directly absorbed by the mucus lining of the vagina.
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2. Termination methods:
Sterilization is only method which gives permanent protection from conception from
conception.
Either husband or wife can undergo sterilization by a sirple surgical operation i.e.
vasectomy or tubectomy.
i. Vasectomy:

- Vasectomy is sterilization of male. It is very simple and minor operation which
takes hardly 15-20 min.

- The operation involves a smait zut on both sides of scrotum then a small portion
of vasdeferens (about 1cm) oricither side of the scrotum is cut and ligated, folded
back and sutured. The oy ation is done not affect the sexual characteristics and
sex life in any form. The sperms are produces but not ejaculated along with

semen.

ii. Tubectomy:

- It is sterilization of female. This is done by resecting a small part of fallopian
tubes and ligate the sected ends. The closing of tubes can also be done by using
other methods like closing the tubes the tubes with bands clips and electro
cautery. The operation can be done through abdominal or vaginal approach. The
most common abdominal procedure are laparoscopy and minilaprotomy.

- The tubectomy can be done after delivery, between delivery and after abortion.

Fallopian Tubes are tied and cut off
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PREGNANCY DIAGNOSIS TEST
THEORY

DATE

% The diagnosis of pregnancy requires a multifaceted approach using 3 main diagnostic

tools.

1. History & Physical Examination
2. Laboratory Evaluation

3. Ultrasonography

%+ Currently, physicians may use all of these too!s 10 diagnose pregnancy at early gestation

and to help rule out other pathologies.
1. HISTORY AND PHYSICAL EXAMINATION

% The diagnosis of pregnancy has traditionally been made based on history and physical

examination findings.
Important aspects of the menstrual history must be obtained.

X/
X4

L)

X/
°

menses, duration, flow, and frequency.

X/
°

period, contraceptive'use; and a history of irregular menses.

The woman should describe rer'wsual menstrual pattern, including date of onset of last

Items that may confuse t::2 diagnosis of early pregnancy are an atypical last menstrual

% Additionally, as many as 25% of women bleed during their first trimester, further

complicating the assessment.

% The classic presentation of pregnancy is a woman with menses of regular frequency
who presents-with amenorrhea, nausea, vomiting, generalized malaise, and breast

tenderness.

% Upon rhiysical examination, one may find an enlarged uterus after bimanual

examination, breast changes, and softening and enlargement of the cervix.

% The Chadwick sign is a bluish discoloration of the cervix from venous congestion and

can be observed by 8-10 weeks.
2. ULTRASONOGRAPHY

%+ With the advent of trans-vaginal ultrasonography (TVUS), the diagnosis of pregnancy
can be made even earlier than is possible with transabdominal ultrasonography

(TAUS).

% TVUS is the most accurate means of confirming intrauterine pregnancy and gestational

age during the early first trimester.

PROCEDURE

The instructions included with Kit, the process typically follows these steps:
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1.
2.

Wait one to two weeks after your first missed period to get the mozt‘accurate results.
Plan to use the test the first time you urinate after waking up. 1Ris urine is the most
concentrated and will contain the highest hCG levels of the day.

Remove the testing device from the foil pouch by tearing-at-i‘ie notch.

If it is cassette then need to put 3 drops of urine collected in the dropper provided in the
kit onto the test card. Or if it is a strip then hold th= strip at the colored end. (Do not
touch the arrow end; do not touch the test windo:x/ine middle part of the strip) Holding
the strip vertically, immerse the end of the strio with the arrows into the urine container
(Do not immerse past the MAX line). And if it 's midstream the open its cap and hold it
under urine stream..

Allowed it to run the sample to the test window. Lay the strip (MAX side facing up) flat
on a clean, dry, non-absorbent surface

It only takes about 5 to 10 minutes 1or a result to appear. Typically, a colored line or
plus symbol will appear on the st stick to indicate a positive result. The absence of a
colored line or a negative sign usually indicates a negative result.

3. LABORATORY EVALUATION

R/
o
R/
o

R/
o

Several hormones can e measured and monitored to aid in the diagnosis of pregnancy.
The most commanly used assays are for the beta subunit of hCG.
Other hormeries that have been used include progesterone and early pregnancy factor.

Beta-human chorionic gonadotropin

R/
o

hCG s a glycoprotein similar in structure to follicle-stimulating hormone (FSH),
luteinizing hormone (LH), and thyrotropin. hCG is composed of alpha and beta
suounits.

The alpha subunit of hCG is similar to the alpha subunit of FSH, LH, and thyrotropin.
The free beta subunit of hCG differs from the others in that it has a 30—amino acid
tailpiece at the COOH terminus.

Free beta subunits are degraded by macrophage enzymes in the kidney to make a beta
subunit core fragment, which is primarily detected in urine samples.

A pregnancy test is done using blood or urine.

a)

b)

Blood hCG tests:

1) Qualitative, which measures whether the hCG hormone is present

2) Quantitative, which measures how much hCG is present

3) The blood test is done by drawing a single tube of blood and sending it to a
laboratory. Result obtained in few hours to more than a day.

Urine hCG test

1) Itis usually performed by placing a drop of urine on a prepared chemical strip. It
takes 1-2 minutes for a result.

2) A human chorionic gonadotropin (hCG) urine test is a pregnancy test.

3) A pregnant woman’s placenta produces hCG, also called the pregnancy hormone.

4) If woman is pregnant, the test can usually detect this hormone in her urine about 10
days after first missed period.

5) This is when the fertilized egg attaches to the uterine wall.
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6) hCG urine tests are commonly sold in kits that anyone can use’at home. The hCG
urine test often is referred to as a home pregnancy test. The hC% urine test confirms
pregnancy about one to two weeks after your missed period.

7) This is a qualitative test, which means that it will tell you whether or not it detects
the hCG hormone in urine.

8) The presence of hCG in your urine is considered-2 positive sign of pregnancy.

id

Strip :
Do not aliow the
specimen level to ? - -
exceed the MAX line. N —— k... —— :
v Lay the strip flat on & non-253rbant H 1 H
surface. 3-5min
Immerse the strip into the specimen with the
arrow pointing towards the specimen. Positive Negative Inval
Cassettle %
C - s s
T =» il ra=3
Add three full drops of spcin = 3-5min Positive Negative Invalid
into the sample well.
Midstream
c - = =i
T -~ Raad R it
3-5min
Positive Negative Invalid

OBSERVATIONS AND

0,

% 1 Line = Not Pregnant
v If only 1 colored line appears as the control line, the test is negative and you can
assume you are not pregnant.
% 2 Lines = Pregnant
v If 2 colored lines appear, 1 as the testing line and 1 as the control line, the test is
positive and we can assume the lady is pregnant.
v Even if the lines are very light in color, you can still assume you are pregnant.
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2 a4 e

Positive(pregnancy)

.

Negative(not pregnancy)

OBSERVATION TABLE

DATE

o After 10 minutes observed lines to confirm the result. The test should not be evaluated
after 30 minutes. The exact coloi of the line is not important.

Observation

Inference

RESULT:

7 he given sample of urine was showed positive/ negative test for pregnancy.
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AIM: DEMONSTRATION OF TOTAL BLOOD COUNT BY CELE ANALYSER
REQUIREMENTS: Hematoanalyser or cell analyser, Syringe, Needle, Cotton swab, Spirit
PRINCIPLE:

The blood sample drawn for a complete/total blood count is analysed in a medical laboratory.
The complete blood count analysis is routinely and reliabiyv done by automated machines in
most laboratories known as blood cell analyser. A smelisample of the blood drawn from a
person is fed into the machine and within a few minuyes, the values of the components of the
complete blood count are displayed and printed for review. This is called an automated cell
count.

THEORY:

The complete blood count values are usvally reported based on the number of cells in a specific
volume of blood. The normal values may differ slightly based on the reference range and the
machine used in the laboratory.and, therefore, the results may be slightly different from one
laboratory to the next. The normal reference range is typically provided and printed with the
results of the complete lood count for accurate interpretation. Different laboratories may

report slightly different reference ranges.

Typical Values and Ranges of the Components of the Complete Blood Count (CBC)
Chart

Companents Values and Ranges
WRC{white blood cell) 4000 and 11000 cells per cubic millimeter (cmm)
| rBC (red blood cell) 4.2 t0 5.9 million cells per cmm
' Hemoglobin (Hbg) 13.8to 17.2 grams per deciliter (g/dL) for men and
12.1 to 15.1 g/dL for women
Hematocrit (Hct) 45% to 52% for men and 37%-48% for women
Mean corpuscular volume (MCV) 80 to 100 femtoliters (a fraction of one-millionth
of a liter)

Mean corpuscular hemoglobin (MCH) | 27 to 32 picograms (a small fraction of a gram)

Mean corpuscular hemoglobin | 32% to 36%
concentration (MCHC)
Red cell distribution width (RDW) size | 11 to 15

and shape
Platelet count 150,000 to 400,000 per cmm
Mean platelet volume (MPV) 6 to 12 femtoliters (a very small fraction of a liter)
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The three main physical technologies used in hematology analyzers arz:

1. Electrical impedance,

2. Flow cytometry, and

3. Fluorescent flow cytometry.

= These are used in combination with chemical reager.ts that lyse or alter blood cells to
extend the measurable parameters.

= For example, electrical impedance can differantiate red blood cells (RBCs), WBCs, and
platelets by volume.

= Adding a nucleating agent that shiirixs lymphocytes more than other WBCs makes it

possible to differentiate lymphocytes by volume.

Collect the subject/patient blood in sufficient amount by venipuncture methods for the

total blood count. Perform the following methods using hematoanalyser.
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1. Electrical impedance
Principle:
= The traditional method for counting cells is electrical impedance, also known as the
Coulter Principle. It is used in almost every hematology arialyzer.
Procedure:
=  Whole blood is passed between two electrodes.tinrough an aperture so narrow that only
one cell can pass through at a time.
= The impedance changes as a cell passes through.
= The change in impedance is proporienai to cell volume, resulting in a cell count and
measure of volume.
= |Impedance analysis returns CECs and three-part WBC differentials (granulocytes,
lymphocytes, and monacytes) but cannot distinguish between the similarly sized
granular leukocytes: zazirophils, basophils, and neutrophils.
= Counting rates of tin t010,000 cells per second can be achieved and a typical impedance
analysis can be arried out in less than a minute.
2. Flow cytometry
Principle:
= It work-on the laser beam absorbing capacity of cell.
Proceaure:
« A ssingle-cell stream passes through a laser beam.
= The absorbance is measured, and the scattered light is measured at multiple angles to
determine the cell’s granularity, diameter, and inner complexity.
= These are the same cell morphology characteristics that can be determined manually
from a slide.
= Laser flow cytometry is more expensive than impedance analysis, due to the
requirement for expensive reagents, but returns detailed information about the
morphology of blood cells. It is an excellent method for determining five-part WBC
differentials.

3. Fluorescent flow cytometry:
Principle:
= Cell according to dye absorbing capacity shows florescence in the machine and

machine analyse the rays of florescence coming from the cell.
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= Adding fluorescent reagents extends the use of flow cytometry to imeasure specific cell

populations.

= Fluorescent dyes reveal the nucleus-plasma ratio of each stained cell.

= |tis useful for the analysis of platelets, nucleated Ris{s, and reticulocyts.

Result:

My total blood count values are:

Components

Values and Ranges

WBC (white blood cell)

RBC (red blood cell)

Hemoglobin (Hbg)

Hematocrit (Hct)

Mean corpuscular volume {MCV)

Mean corpuscular hemogtahin (MCH)

Mean corpuscular har:eylobin concentration (MCHC)

Red cell distribution'width (RDW) size and shape

Platelet count

Mean platelet volume (MPV)

Obssgrvation:

|-Components

Definition/Function

Interpretation

WBC (white blood cell)

Five types of WBC
protect us from infection

High value shows infection
Low value shows autoimmune disease

carry oxygen

RBC (red blood cell) RBC carry the oxygen | High value shows dehydration, lungs
disease or cancer
Low value shows kidney disorder, bone
marrow disorder, haemorrhage
Hemoglobin (Hbg) Component of RBC that | High value shows living at high altitude,

medication side effect
Low value shows anemia, Bone marrow
disorder

volume (MCV)

RBC

Hematocrit (Hct) Amount of space in the | High value shows dehydration, lungs or
blood that is occupied | heart disease
by RBC Low value shows anemia, nutrient
deficiency, blood lose
Mean corpuscular | Average size of the | High value shows Vit. B Deficiency

Low value shows Anemia, Blood lose
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Components

Definition/Function

Interpretation

Mean corpuscular

hemoglobin (MCH)

Average amount of Hb
in each RBC

Anemia, Thalasseniia, Malnutrition

Mean corpuscular
hemoglobin

concentration (MCHC)

Average amount of Hb
in each RBC compare to
the average size of the
RBC

Anemia, Thalassemia, Malnutrition

Red cell
width (RDW) size and

shape

distribution

Amount of variation in] Anemia, Thalassemia, Malnutrition

the size of RBCs

Platelet count

It helps in blood clotting
mechanis)

High wvalue shows anemia, certain
cancer, bone marrow disorder

Low value shows alcohol abuse, certain
kidney disease, bleeding and cltting

disorder

Mean platelet volume
(MPV)

Average size of the
nletelets

High value shows anemia, certain
cancer, bone marrow disorder

Low value shows alcohol abuse, certain
kidney disease, bleeding and cltting

disorder
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AIM: PERMANENT SLIDES OF VITAL ORGANS AND GONADS

THEORY:

Vital organs: The heart, lungs, kidneys, liver, and spleen are knows as vital organs.

Gonads (Seeds): It includes testes and ovaries, the main functiori of testes are production of
gametes and secretion of hormones.

= Male gametes known as sperm
= Female gametes known as oocytes

Procedure:
1. Clean the slide and microscope’sieye and objective lenses with the help of lens
cleaning paper using any clearing fluid.
2. Place the slide on the stage of the microscope and observe first under lower
magnification and then in‘titther magnification.
3. Observe various slide and write your observation in record book or journal.
4. Try to draw the diagiam as you can observe in the microscope and give label to

each and every par:s of diagram according to standard figure.

VITAL ORGANS
1. Histology of Heart.

i Fibrous pericardium
Pericardium k \\f' B \,7 Parietal layer of
e e 7 serous pericardium
Myocardium A = = : s
(‘ e ———  Pericardial
Trery T 7o~ cavity
i ?\rT\r—Visceral layer ]|
| { ¢ A of serous
B, 1 pericardium
\,\L“,.j;f’i\k J (epicardium) | Heart
gt Sl % wall
P b Myocardium
Endocardium _|
Heart chamber

= Histologically, the heart is mainly composed of cardiomyocytes and connective tissue.

= Dense connective tissue with elastic fibers is present in the cardiac/fibrous skeleton.

= Certain stains such as the Masson's elastic trichrome stains can help visualize these
components.

= Heart layer is formed by pericardium ("around the heart™) which is triple-layered
fluid-filled sac that surrounds and protects the heart.

= The pericardium consist of two principle portion:

a) Fibrous pericardium:
= |tisastrong layer of dense connective tissue.
= |t adheres to the diaphragm inferiorly, and superiorly it is fused to the roots of
the great vessels that leave and enter the heart.
= The fibrous pericardium acts as a tough outer coat that holds the heart in place
and keeps it from overfilling with blood.
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= |t prevents overstretching of the heart, provides protectionaiid fix the heart in
mediastinum.

b) Serous pericardium:

= |tis a Deep to the fibrous pericardium and form dcuble layer around the heart.

= The outer layer is known as parietal layer wiiich is fused to the fibrous
pericardium.

= The inner layer is known as visceral layer.alsc known as epicardium.

= Between the outer layer (parietal layer)«andl inner layer (visceral layer) is gap
known as pericardial cavity filled by fivic is known as pericardial fluid.

= This fluid ac as lubricant and radues friction between the layer during
contraction and relaxation.

Histology of heart shows that human heartic made up by three wall.

Epicardium & Myocardium a) Epicardium (EXternaI Iayer):
.= A = |t is also known as the visceral layer of the
4 serous pericardium.

= [t is composed of mesothelium and
delicated connective tissue.
= |t is the outer or external wall of the heart.
b) Myocardium (Middle layer):
& = Myo means muscles so it is made up by
, 2 cardiac muscles tissue.
o) - = It provides the bulkiness to the heart and

Epicardium—
Epicardium e

Subepicardial—]
connective tissue

Myocardium—7

Muscl bers — ety 1 24 Bz, £ 15 it is responsible for the pumping action of
RN, e e e heart.
Endocardium & Myocardium _ C) Endocardium (Inner layer):
Wyocardium 7y =" = The endocardium is an innermost, thin,
Wiz b1 v 4 smooth layer of epithelial tissue that lines
Pukitber S SN the inner surface of the heart chambers and
T ! g7 valves.
Endocardium =% 1 |~~~ Heart chamber

2. Histology of Lungs:
= Each lung is enclosed and protected by a double-layered serous membrane known as

the pleural membrane.

= The superficial layer is parietal pleura and the deep layer is the visceral pleura.

= Between the visceral and parietal pleurae there is a small space which is known as the
pleural cavity, which contains a small amount of lubricating fluid secreted by the
membranes.

= The histological structure of the epithelium and the underlying connective tissue of the
bronchi corresponds largely to that of the trachea and the main bronchi. In addition,
bronchi are surrounded by a layer of smooth muscle, which is located within the lamina

propria. The submucosa Contains muco-serous glands (submucosal glands), The
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Hyaline cartilage supporting the bronchi is typically found in severaismall pieces. The

cartilage is surrounded by adventitiaSmallest bronchioles have clusters of tiny sacs
branching off known as alveoli which produce “grapelike <lusters.”

= Each lung consist 300-500 million alveoli. It is made up by Single cell layer of thick

squamous epithelium.

15 Lymphatic noduls
and vein

1 Adventitia

2 Submucosa
3s
4 Lamina propria

16 Adventitia
17 Bronchiol
18 Mucosal folds

; bronchus 19 Smooth muscle

6 Bronchial glands
with excretory duct

20 Alveolar ducts

7 Hyaline cartilage
plates

8 Terminal bronchiole

21 Blood

9 Pulmanary vein
and artery

22 R
hrnnchlolo
10 Terminal bronchiole \5*

with mucosal folds
23 Alveoli opening into

alveolar duct

1 muscle

12 Respirators bron ‘hiole
with alveol

- 24 Alveolar sacs
13 Alve lar ducls

I W ,-i e 2 b o o,
BB 5 ',~ : ey, &:\r\-w )A( "" b B %‘;
Bs S .- 2 :
14 Surosa: < ¢ -";\’:L & .,( _‘(i;{ 3

a. Connective tissue g S ;.ﬁ...‘_t . & i f R s &
b. Mesothelium =ASRS IS S e a

. 25 Trabecula with
blood vessels

Hematoxylin and eosin stalned hlstologlcal section of lungs at low power

3. Histology of kidney:
= Frontal section of the kidney shows two main region: a) renal cortex b) renal medulla

= Renal cortex is a superficial
region and it is reddish in color.

= Renal medulla is a deep region
and it is reddish brown in color.

» Renal medulla consist 8-18 cone
shaped structure which is known as
renal pyramid. Base of the renal
pyramid faces towards the renal

cortex side and apex of the renal

pyramid towards centre of kidney side known as renal papilla.
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= Between two pyramids there is a gap like portion is known as rena! column.
= Renal pyramids and the portion of renal cortex combine togetner known as renal
parenchyma where the functional units of kidney reside that is nephron.
= Each kidney’s renal parenchyma consist about 1 million number of nephrons.
= Urine formed by the nephron drains into papillary aucts, below that there is a cup like
structure known as major and minor calyces.

= Each kidney consist 8-18 minor calyces and z:3 major calyces.

4. Histology of liver:

Liver is surrounded by a capsule of fibrouz'connective tissue called Glisson’s capsule. If we
look at the liver from an inferior view, wiiich is a view from the bottom of the liver, we can see

that the liver is divided into a larqe left lobe and right lobe, as well as two smaller lobes, called

the quadrate
and caudate lobes. The
liver  parenchyma  or
functional tissue of the
liver is organized into
thousands of  hepatic
lobules, which have a dual

blood supply that comes

from terminal branches of

Hepatic
sinusoids

Portal Hepatic Bile Central vein the hepatic portal

vein artery ductule

vein and hepatic artery.
The blood then flows

through sinusoids

surrounded

by hepatocytes before

a4 draining into the lobule’s
4 central vein.
RBCs .
Portal triad Plates of liver cells Hepatocytes are the main

functional cells of the liver that perform a large variety of functions, including the production
of bile, a number of plasma proteins, and non-essential amino acids; the metabolism of
fat, carbohydrate, and protein; the storage of glucose, vitamins, and iron; and the breakdown
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or detoxification of metabolic waste products, drugs, and toxins. At lower magnification, the
hexagonal shape of the hepatic lobules can be identified by their slightly darker edges and the
prominent central veins in the center of each lobule. The portal triad consists of a bile
ductule, portal venule, and arteriole. After identifying the lobule, it can be easier to locate portal
triads in an image since they’re typically located at the corn<:s of the lobules.

If we take a closer look at just one portal triad, we can.moie easily identify the portal venule by
its large diameter and thin walls compared to the arteiole, which has a much smaller diameter
and thicker walls.

Similar to this image, the portal tract can samictimes have more than one bile duct. The bile
ducts can be identified by their prominent siinple cuboidal epithelium. Also in this image are a
couple small lymphatic vessels, whicri 1idve even thinner walls than the venule.

Let’s now take a closer look at the hepatocytes, which are large polygonal epithelial cells that
form branching plates that are cniy one-cell thick, separated by sinusoids, and radiate outward
from the central vein.

The sinusoids carry biond - from the hepatic arteriole and portal venule to the central vein, while
the bile canaliculi or ¢apillaries carry the bile produced by hepatocytes in the opposite direction
in order to drain into the bile ductules.

The hepatocyte’s cytoplasm is very eosinophilic, or pink because they contain a lot of

mitochevaiia.

5 Histology of Spleen:

“rhe spleen is the largest lymphatic organ in the body. It is surrounded by a connective tissue
capsule, which extends inward to divide the organ into lobules. The spleen consists of two

types of tissue:

Spleen(mediumpower): R R 2 i R : e “ : ‘ Whlte pUIp

White pulp showing its association with arteriol

Red pulp.

The white pulp is
lymphatic  tissue
consisting mainly
of lymphocytes ( B
cell) around

arteries.
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= The red pulp consists of venous sinuses filled with blood and corde oi lymphatic cells,
such as lymphocytes and macrophages.

= Blood enters the spleen through the splenic artery, moves through the sinuses where it
is filtered, then leaves through the splenic vein.

= |t does not filter the lymph because it has no afferent artery.

Spleen Capsule

Primary
follicle

Marginal
2one White

Periarteriotar | PP
lymphoid
sheath (PALS)

Germinal center

GONALES:

1.wTestis:
= Testes are formed in abdomen and descend into scrotum at 7™ month of development.
~———.__epigidymis = The testes are paired oval glands.
» |tis 5 cm length, 2.5 cm in diameter and 10-15
LION : grams of weight of each testis.
._ %‘ N = The outer covering of testes is known as tunica
| mediastinum /" vaginalis made up from serous membrane.
Swith rete testis .~ - i o i

Vs 7 e : = Internal to the tunica vaginalis dense white

U\, fibrous capsule known as tunica albuginea.
( = Inside extending portion of the tunica albuginea
produce lobules. There are 200 — 300 lobules present
in each testis.
= Each lobule consist one to three tightly coiled
tubules known as semniferous tubules.
= Seminiferous tubule consist spermatogenic cell is
taking part in the production of sperm cell, the
process is known as spermatogenesis.
= There many sustentacular cells lie between the
spermatogenic cell which produce the tight junction known as blood testes barrier.
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= These barriers prevent the activation of immune system agairst uiie sperm because
spermatogenic cell (sperm) consist surface antigen that are recognize as foreign particle
by the immune system.

= The sustentacular cells also secret the fluid for the sperm-transport as well as it secret
the hormone inhibin which regulate the sperm production by inhibiting the secretion of

R\ \ Spermatic cord
N U Blood vessels I
and nerves
Seminiferous «I
tuu
Head of epididymis \ 5.
‘A J
Efferent ductule \/ 4
Ductus (vas) i
deferens ‘ =
e Lobule Interstitial cells Spermatogenic
Tubulus rectus — Septum Areiiar Myoid :;lll‘: ;l;ll ;:::ule

Body of epididymis & =i

Sperm

Tunica connective cellS
albuginea tissue =

{ Tunica vaginalis Spermatic cord
Duct of epididymis Cavity of
tunica vaginalis
Tail of epididymis
Epididymis

Testis

2. Histoiogy of Ovary :

Histoiogy of ovary shows Germinal epithelium. It covers the surface of the ovary and it
continues with the mesothelium that
cover the mesovarium. Tunica
albuginea is a whitish capsule of dense
irregular connective tissue extended
deep to germinal epithelium. Deep to
the tunica albuginea known as stroma.
It divided in to the two portions,
superficial portion known as cortex
and deep portion known as medulla.
Ovarian follicle lie in to the cortex
region of stoma.

Here the oocytes pass from the various

steps of their development with their

surrounding cells.
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The surrounding cells produce single layer known as follicular cells:
Later in developing stage of oocyte, it produces several layers known as granulose.
These surrounding cells secret estrogen and other fluid so Tallicle grow larger. Mature
(Graafian) follicle is a large fluid filled follicle after the rupturation of this follicle

secondary oocyte get expel out. Corpus luteum is_the remnant of an ovulated mature

follicle.
Zona pellucida
Primordial Primary  Follicle Primagy /~ollicle Primary Corona Follicl
follicles oocyte cells oocyte™ cells oocyte radiata | Antrum cells

1\

%« Seconda
28| i "

~ . d Secondary follicle

/" Zona pellucida

Nadulla
\
Primordiai ‘ollicles

Tunica albuginea
Gerniinal ¢ pithelium ——/ & K I
| ‘
: ' Secondary cocyte
Zona pellucida

Corona radiata
Zona pellucida

{ 0 Ovulated secondary oocyte
Corpus albicans Corpus Developing Cortex
a Cross section of ovary | luteum _ corpus Iuteum

Corona Zona Secondary
Corpus luteum Antrum radiata pellucida oocyte

(1

Corpus albicans |

s

f Corpus luteum e Vesiwlér follicle

Histological Figure of Ovary

g Corpus albicans

Signature of Teacher
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AIM: TO STUDY THE INTEGUMENTARY AND SPECIAL./SENSES USING
SPECIMEN AND MODELS.

1. Write the parts of skin at particular number:

W e N O U B WAN R
[

[uny
o©
|

11. -
12. -
13. -
14.

2. Skin occupy % of our total body weight
a. 16 b. 20 c. 100 d. 1%
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3. Skin is made up by and layer

a. Epidermis & Dermis b. Mucosa & Serosa
c. Hypodermis & Villi d. Aventis & serosa
4. Skin contains , :

DATE

and four principal tyoes of cells:.

a. keratinocytes, melanocytes, Langerhans cells and mucus neck cell.
b. keratinocytes, melanocytes, Langerhanrs ceis, and Merkel cells.
c. keratinocytes, melanocytes, parietal cell, and Merkel cells.

d. Kkeratinocytes, chief cell, parietai.ccii, and Merkel cells

5. is a yellow-red or Lrown-black pigment that contributes to skin color

and absorbs damaging ultravieiet/(UV) light.
a. Keratin b. Melanin  c¢. Markel Cell d. Langerhans cells
6. Hypodermis is knownas

a. Epidermis b: Dermis c. Subcutaneous layer d. First layer

7. Sweat glands is the example of glands.

a. Sudorifeious b. Sebaceous c¢. Ceruminous d. Mammary

8. Hair is derived from the layer of skin

a. Hypodermis b. Dermis c. Epidermis d. Subcutaneous layer

9. Write.the functions of integumentary system:
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10. Enlist the 5 special senses.
11. In balance and equilibrium, the semicircular canals, which respond to
a. Angular acceleration Q..Linear acceleration
c. Triangle acceleration a. Up-down acceleration
12. Describe gaze stability.-gait stability, and spatial orientation in brief.
13. Sensation of smell is known as
a. Olfaction. b. Auditory c. Gustatory d. Touch
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14. Taste buds contain three types of papillae except /N
a. Circumvallate papillae b. Fungiform papillae
c. Foliate papillae d. Budgie papillae

15. Describe The Gustatory Pathway:

16. The eyes are responsible for the detection of visible light, the part of the electromagnetic
spectrum with wavelengths ranging from

a. 800-1200 nm b. 400-700 nm ¢. 100-300 nm d. above 1200 nm
17. receptor of eye is useful for color vision.
a. Rod b. Cone c. Gamma d. Delta
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18. Labelled the given diagram of eye

19. The optic disc is also ealled the
a. blind spot bHotspot c. Retina d. Cornea
20. Writ flow diagram of visual pathway.
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21. Anvil shape bone in the middle ear is known as

a. Malleus b. Incus c. Stapes d. Humorous

22. Labelled the diagram of ear

Quter Middle Inner
ear ear car

23. Write flow char ef physiology of hearing.
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AIM: TO STUDY THE NERVOUS SYSTEM USING SPECIMEN ANLrMODELS

1. Write classification of nervous system.
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2. Write difference between sympathetic nervous system ard rarasympathetic

nervous system.

3. Adult brain consist amounts of neurons and

amount of neuroglia.

a. 100 billion & 1000 billion b. 100 million & 1000 million
¢. 100 trillion and 10 million d. 10 million and 100 million

4. Out of 31 pairs of spinal nerves cervical are
a. 12 b.8 c.7 d. 16

5. Cranial nerve Il is known as

a. Optic nerve b. Olfactory nerve c¢. Occulomotor nerve
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HUMAN ANATOMY & PHYSIOLOGY -1 B. PHARM'SEM - II

PRACTICAL NO.: 02 DATE
6. Draw neat and labelled diagram of brain
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HUMAN ANATOMY & PHYSIOLOGY -1 B. PHARM'SEM - II
PRACTICAL NO.: 03 DATE
AIM: TO STUDY THE ENDOCRINE SYSTEM USING CHARTS & SPECIMENS.

1. Write difference between endocrine and exocrine glands.

2. hormone is not secrete by the Hypothalamus

o

Thyrotropin-releasing hormone b. Gonadrotropin-releasing hormone

(%)

Prolactin release inhibitory hormone  d. Oxytocin

3. Hormones: Thyroxine is known as
a. Tetraiodothyronine b. Triiodothyronine
c. Diiodothyronine d. Monoiodothyronine

4. Delta or D cells of pancreatic islet cells secrete

a. Somatostatin b. Glucagon c. Insulin d. Pepsin

5. Write flow char for regulation of aldosterone by renin angiotensin system
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HUMAN ANATOMY & PHYSIOLOGY -1 B. PHARM'SEM - II
PRACTICAL NO.: 03 DATE

6. Write flow chart for feedback mechanism of endocrine hormone sscietion.
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HUMAN ANATOMY & PHYSIOLOGY -1 B. PHARM'SEM - II
PRACTICAL NO.: 04 DATE
AIM: TO DEMONSTRATE THE GENERAL NEUROLOGICAL EXAMINATION

1. Enlist the 7 categories of the neurological examination.

2. Name the test for Optic nerve function assessment.
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HUMAN ANATOMY & PHYSIOLOGY -1 B. PHARM'SEM - II

PRACTICAL NO.: 05
AIM: TO DEMONSTRATE THE FUNCTION OF OLFACTORY NERVE

1. The olfactory nerve is known as

a. CN1 b.CN 12 c.CN5 d.CN9
2. The human nose can sense basic smells.
a. 10 b. 15 c. 20 d. 100

3. Enlist types of smell with their examples
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HUMAN ANATOMY & PHYSIOLOGY -1 B. PHARM'SEM - II
PRACTICAL NO.: 06 DATE
AIM: TO EXAMINE THE DIFFERENT TYPES OF TASTE.

1. The gustatory system is useful for the sensation of

a. Taste b. Smell c. Hearing d. Balance
2. Enlist the types of taste with examples.

3. ‘Racxk or rear of the tongue detect

a. Sweet taste b. Bitter taste c. Sour taste d. Salty taste

4. Write flow chart for Physiology of Gustation
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HUMAN ANATOMY & PHYSIOLOGY -1 B. PHARM'SEM - II
PRACTICAL NO.: 07 DATE
AIM: TO DEMONSTRATE THE VISUAL ACUITY

1. What is the formula to calculate visual acuity

2. Write Disadvantages of Snellen Test

3. \!frite the Advantages of LogMAR test.

4. Explain importance of visual acuity test.
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HUMAN ANATOMY & PHYSIOLOGY -1 B. PHARM'SEM - II
PRACTICAL NO.: 08 DATE
AIM: TO DEMONSTRATE THE REFLEX ACTIVITY

1. Define reflex.

2. Write flow chart for reflex mechanism.

3. What is Reflex Arc ?

4. Give any two example of reflex action.
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HUMAN ANATOMY & PHYSIOLOGY -1 B. PHARM'SEM - II

PRACTICAL NO.: 09
AIM: TO RECORD BODY TEMPERATURE OF OWN BODY.

1. What is the normal body temperature range of mouth in Celsius.

2. Convert a temperature reading of 101 degree Fahreriaeit to Celsius

3. What is hyperpyrexia?

4. Name any 4 vypes of thermometer useful to record body temperature.

5. Name any four site of body where we can able to measure body temperature.
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HUMAN ANATOMY & PHYSIOLOGY -1 B. PHARM'SEM - II

PRACTICAL NO.: 10 DATE

AIM: TO DEMONSTRATE POSITIVE AND NEGATIVE FEEDBACK MECHANISM

1. Name the five parts that regulatory homeostatic mechanism.

2. Give two examples for negative feccisack mechanism.

3. Give two examples for-vositive feedback mechanism.
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HUMAN ANATOMY & PHYSIOLOGY -1 B. PHARM'SEM - II

PRACTICAL NO.: 11 DATE
AIM: DETERMINATION OF TIDAL VOLUME AND VITAL CAFACITY
1. instrument is useful to measure vital capacity/tidal volume.

a. Spirometer b. Hemoglobinometer c. Cell analyser. d. Neubauer chamber

2. In each minutes healthy human doing respiration.
a. 19 b. 100 c. 108 d. 12
3. Tidal volume is
a. 1200 mL b. 500 mL ¢:6000 mL d. 2400 mL

4. Vital capacity is =

a. Inspiratory reserve volume + tigal/valume + expiratory reserve volume
b. Inspiratory reserve volume + tidal volume + expiratory reserve volume
c. Tidal volume + expiratory reserve volume
d. Tidal volume + expiratory reserve volume + residual value

5. Minute volume/Tota! l.ungs capacity of healthy human is
a. 6000 mL . 500 mL c. 1200 mL d. 2400mL
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HUMAN ANATOMY & PHYSIOLOGY - II B. PHARMWV'SEM - 11
PRACTICAL NO.: 12.1 DATE
AIM: TO STUDY OF DIGESTIVE SYSTEMS WITH THE HEYr OF MODELS,
CHARTS AND SPECIMENS.
1. Enlist the main layer of digestive system

2. Enlist the parts of small intestine.

3. Define digestion.

1. “Draw neat and labelled diagram of GIT tract.
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HUMAN ANATOMY & PHYSIOLOGY -1 B. PHARM'SEM - II

PRACTICAL NO.: 12.2 DATE
AIM: STUDY OF RESPIRATORY SYSTEM WITH THE HELF%SF CHART AND
MODELS.

1. Explain types of respiration.

2. Explain the functiens of external nose.

3. Enlist the three division of pharynx.

4. Nasopharynx consist how many opening in their wall

a. 10 b.6 c. 12 d. 2
5. Is known as voice box.

a. Pharynx b. Larynx c¢. Nasopharynx d. Trachea
6. cartilage prevent the food entry in wind pipe.

a. Epiglottis b. Arytenoid c. Cuneiform d. Corniculate
7. is known as wind pipe.

b. Pharynx b. Larynx c¢. Nasopharynx d. Trachea
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HUMAN ANATOMY & PHYSIOLOGY - II B. PHARMWV'SEM - 11
PRACTICAL NO.: 12.2 DATE
8. Differentiate between right lung and left lung.

9. Draw neat and labelled diagram of right and left lungs
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HUMAN ANATOMY & PHYSIOLOGY -1 B. PHARM'SEM - II

PRACTICAL NO.: 12.3

DATE

AIM: STUDY OF CARDIOVASCULAR SYSTEM WITH THE HELR GF CHART AND

MODELS.
1. Enlist the types of layer of heart.

2. Enlist the wall of heart.

3. Out of four chamber of heart - chamber wall is thicker than other.
a. Right Ventricle b..left Ventricle c. Right Atrium d. Left Atrium
4, is’kriown as mitral valve.

a. Right AV Valve' p. Left AV Valve c. Semilunar Valve d. Aortic Valve

5. A cardiac cycie iticlude all the events associated within

a. One hearvbeat b. 72 Hear beats c. 108 Hear beats d. 12 Hear beats

6. Draw neat and labelled diagram of human heart
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HUMAN ANATOMY & PHYSIOLOGY -1 B. PHARM'SEM - II
PRACTICAL NO.: 12.4 DATE
AIM: STUDY OF URINARY SYSTEM WITH THE HELP OF CHART AND MODELS.

1. Write the functions of urinary system

2. kidney is slightly lower than kidney.
a. Right, Left b. Left, Right
3. Each iidney consist minor calyces
o —3-18 b. 100 c. 25-28 c.1-3
4. “Each kidney consist amount of nephrons.
a. 10 million b. 1 million c. 1 billion  d. 10 billion

5. Differentiate between cortical and juxtamedullary nephron.
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HUMAN ANATOMY & PHYSIOLOGY - II B. PHARMWV'SEM - 11
PRACTICAL NO.: 124 DATE
6. Draw internal/histological diagram of kidney.

7. Net filtration pressure is

a. 30 MmHg b. 45 MmHg c. 10 MmHg d. 15 MmHg
8. Each day kidney filtered amount of filtrate.

a. 180L b. 108 L c.12L 205 L
9. The average capacity of urinary bladder to store urine is

a. 600-700 mL b. 180 L c.12-15L d. 205 L
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HUMAN ANATOMY & PHYSIOLOGY -1 B. PHARM'SEM - II

PRACTICAL NO.: 12.5 DATE
AIM: STUDY OF REPRODUCTIVE SYSTEM WITH THE HELF.OF CHART AND

MODELS.

1. contracts produce wrinkle in the skin of scrotum.
a. Dartos muscle  b. Cremaster muscles c. Adipose muscle d. Mastic muscle

2. Each testis consist lobes.
a. 1000-2000 b. 200-300 c. 20-30 d. 1-10

3. cells produce bleac testis barrier.
a. Sustentacular cells b. Seminiferous cells’ c. Sperm cells d. Gonad cells

4. Each day amount of sperm produce in healthy adult male.
a. 20 million b. 50 million c. 1 million  d. 300 million

5. is not a layers of the uterus.
a. Perimetrium b. Myomeétrium ¢. Endometrium d. Endocardium

6. pH of semen is in the range of
a. 1.2-1.7 V. 145-16.5 c.3-5 d.45-6.5

7. . part of the female reproductive system is homologues to male
penis.
a. Vagina b. Clitoris c. Labia majora d. Labia Minora

8. part of the female reproductive system is homologues to male
scrotum.
b. \agna b. Clitoris c. Labia majora d. Labia Minora

9. | gland in the female reproductive system produce milk after
child birth.
a. Sebaceous b. Mammary c. Pineal d. Adrenalin

10. Name the parts of male reproductive system
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B. PHARM'SEM - II

HUMAN ANATOMY & PHYSIOLOGY -1
DATE

PRACTICAL NO.: 13
AIM: RECORDING OF BASAL MASS INDEX

1. Write BMI range and their category and risk ratio index.

is the formula for BMI calculation.
Body Weight in Kg / Height in (meter)? b. Height in (meter)?/ Body Weight in Kg
Body Weight in (Kg)? / Height in meter d. Height in meter / Body weight in (Kg)?

o

(%)

3. Write down the principle of BMI.
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HUMAN ANATOMY & PHYSIOLOGY -1 B. PHARM'SEM - II

PRACTICAL NO.: 14 DATE
AIM: STUDY OF FAMILY PLANNING DEVICES AND PREGNANCY DIAGNOSIS
TEST

1. Define family planning.

2. Enlist the methods of contraceptives.

3. hormone is found in urine or blood to detect pregnancy.
a. hCG b. BCG c. Prolactin d. Melanin
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HUMAN ANATOMY & PHYSIOLOGY -1 B. PHARM'SEM - II

PRACTICAL NO.: 15 DATE
AIM: DEMONSTRATION OF TOTAL BLOOD COUNT BY CELL.ANALYSER
1. Blood consist amount of WBCs.
a) 250,000 — 400,00 mm®  b) 4000 — 11000 mm?® ¢) 11000 mm?* d) 250 mm?
2. Blood consist amount of platletes

a) 250,000 — 400,00 mm®  b) 4000 — 11000 mm? <) 11000 mm?® d) 250 mm?

3. Enlist the methods for total blood count by hematalagy analyzer

4. Write the principle of celi anialyser.

5. What is MCH and MCHC ?

6. Write the full form of MCV.

7. Hb value of person is high or low who live at high altitude?
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HUMAN ANATOMY & PHYSIOLOGY -1 B. PHARM'SEM - II

PRACTICAL NO.: 16 DATE
AIM: PERMANENT SLIDES OF VITAL ORGANS AND GONADS
1. Enlist the vital organs of human body.
2. Heart layer is formed by
a. Pericardium b. Mucosa “c. Muscle d. Connective tissue
3. wall of the ticei is responsible for the contraction of hear.
a. Endocardium b..Myocardium c. Epicardium d. Pseudocardium
4. Lung is enclosed anc’pratected by a double-layered of
a. Serous membirane b. Mucosa  c. Muscle d. Connective tissue
5. In the histology of kidney, Reddish superficial layer of kidney known as
a. Cortex b. Medulla c. Papillae  d. Calculi
6. are the main functional cells of the liver
a. Henatocytes b. Basal Cell c. Mast Cell d. Covering cell
7. 'y spleen does not filter the lymph?
8. Testes are formed in abdomen and descend into scrotumat __ month of development.
a. 6" b. 7t c. o d. 3¢
9. Mature follicle cell in the ovary is known as
a. Graafian follicle b. Germinal Follicle c. Albican follicle  d. Oval cell
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GUJARAT TECHNOLOGICAL UNIVEESITY
B.Pharm
SEMESTER: Il

Subject Name: Human Anatomy and Physiology |1
Subject Code: BP201TP

Scope: This subject is designed to impart fundamental knowledye on the structure and functions of
the various systems of the human body. It also helps in undztstanding both homeostatic mechanisms.
The subject provides the basic knowledge required to unacsstand the various disciplines of pharmacy

Objectives: Upon completion of the course student shall be able to

1.

2.
3.
4.

o o

Explain the gross morphology, structure-and functions of various organs of the human body.
Describe the various homeostatic mect:2ai1sms and their imbalances.

Identify the various tissues and organs cf different systems of human body.

Perform the hematological tests like blood cell counts, haemoglobin estimation,
bleeding/clotting time etc and g record blood pressure, heart rate, pulse and respiratory
volume.

Appreciate coordinated wizrking pattern of different organs of each system

Appreciate the interlinkad mechanisms in the maintenance of normal functioning
(homeostasis) of huriar body.

Sr No

Topics %
weightage

Nervous system: 10
Organization of nervous system, neuron, neuroglia, classification and
prozerties of nerve fibre, electrophysiology, action potential, nerve
impulse, receptors, synapse, neurotransmitters

Central nervous system: Meninges, ventricles of brain and cerebrospinal

Hluid.structure and functions of brain (cerebrum, brain stem, cerebellum),
spinal cord (gross structure, functions of afferent and efferent nerve
tracts,reflex activity)

Ol

Digestive system 6
Anatomy of GI Tract with special reference to anatomy and functions of
stomach, ( Acid production in the stomach, regulation of acid production
through parasympathetic nervous system, pepsin role in protein
digestion) small intestine and large intestine, anatomy and functions of
salivary glands, pancreas and liver, movements of GIT, digestion and
absorption of nutrients and disorders of GIT

Energetics:

Formation and role of ATP, Creatinine Phosphate and BMR.

Respiratory system 10
Anatomy of respiratory system with special reference to anatomy of
lungs, mechanism of respiration, regulation of respiration

Lung Volumes and capacities transport of respiratory gases, artificial
respiration, and resuscitation methods

Urinary system

Anatomy of urinary tract with special reference to anatomy of kidney and

nephrons, functions of kidney and urinary tract, physiology of urine




formation, micturition reflex and role of kidneys in acid base bal4ncs; role
of RAS in kidney and disorders of kidney

4. Endocrine system 10
Classification of hormones, mechanism of hormone actian, structure and
functions of pituitary gland, thyroid gland, parathyroid aiand, adrenal
gland, pancreas, pineal gland, thymus and their disorders.

S. Reproductive system 9

Anatomy of male and female reproductive systens, Functions of male and
female reproductive system, sex hormones.-ph /siology of menstruation,
fertilization, spermatogenesis, oogenesis, picgnancy and parturition.
Introduction to genetics

Chromosomes, genes and DNA, protein synthesis, genetic pattern of
inheritance

Fractical

Practical physiology is complimentaryio the theoretical discussions in physiology. Practicals
allow the verification of physiolowical processes discussed in theory classes through experiments
on living tissue, intact animals or.rormal human beings. This is helpful for developing an insight
on the subject.
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13.
14.
15.
16.

To study the'irfegumentary and special senses using specimen, models, etc.,
To study e nervous system using specimen, models, etc.,

To study the endocrine system using specimen, models, etc

To demonstrate the general neurological examination

Todernonstrate the function of olfactory nerve

To examine the different types of taste.

7o demonstrate the visual acuity

To demonstrate the reflex activity

Recording of body temperature

. To demonstrate positive and negative feedback mechanism
. Determination of tidal volume and vital capacity
. Study of digestive, respiratory, cardiovascular systems, urinary and reproductive

systems with the help of models, charts and specimens
Recording of basal mass index

Study of family planning devices and pregnancy diagnosis test
Demonstration of total blood count by cell analyser
Permanent slides of vital organs and gonads

Recommended Books (Latest Editions)

Essentials of Medical Physiology by K. Sembulingam and P. Sembulingam. Jaypee
brothers medical publishers, New Delhi

Anatomy and Physiology in Health and IlIness by Kathleen J.W. Wilson, Churchill
Livingstone, New York

Physiological basis of Medical Practice-Best and Tailor. Williams & Wilkins
Co,Riverview,MI USA

Text book of Medical Physiology- Arthur C,Guyton andJohn.E. Hall. Miamisburg, OH,
US.A

Principles of Anatomy and Physiology by Tortora Grabowski. Palmetto, GA, U.S.A

1.

2.

3.



6. Textbook of Human Histology by Inderbir Singh, Jaypee brothersineaical publishers,
New Delhi

7. Textbook of Practical Physiology by C.L. Ghali, Jaypee brothers medical publishers,
New Delhi

8. Practical workbook of Human Physiology by K. Srinageswaii and Rajeev Sharma,
Jaypee brother’s medical publishers, New Delhi

Reference Books:

1. Physiological basis of Medical Practice-Best and Tailor. Williams & Wilkins Co,
Riverview, MI USA

2. Text book of Medical Physiology- Arthur C, Guyton and John. E. Hall. Miamisburg,
OH, US.A

3. Human Physiology (vol 1 and 2) by Dr. C.C. Chatterrje ,Academic Publishers Kolkat






