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o NATURT DYDIEMW

v AIM ’
' the human regpir
o gtucly the espiratory sys . -'
! jf,sé:’ts U galiay YET Qoue o (163 - 106)
5 'Theory ’ ( "

‘ The functioning of the respiratory system along with the circulatory system is essential
for the L'xc|1ﬂ"120 of oxygen and carbon dioxide (gases). Respiration is the chemical process
in the biological system where in exchange of these gases take place (cellular respiration is

the constant SUPPIY of oxygen to cells for energy-conversion process that occur in the

mitoc‘lmndria of the cells). The exchange of gases between blood and the lungs is called
external respiration, while the exchange between blood and the cells is called internal

regpiration.

Anatomically, the respiratory system has two parts viz. upper respiratory tract (nose,
nasopharynx, oropharynx, laryngopharynx and larynx); lower respiratory tract (trachea,

pronchial tree including, bronchioles, alveolar ducts, alveolar sac and alveoli) (figure 26.1)

Physiologically, respiratory system includes various accessory parts, oral cavity, rib
cage and respiratory muscles (diaphragm).

Nose

Nasal cavity

Oral cavity

Pharynx
Larynx

Trachea
Visceral pleura

Parietal pleura ~/\

Carina

Left primary bronchus

Right primary bronchus ‘\ Left secondary
bronchus
Right secondary
bronchus Left lung
{ Right lung Heart cavity
f Pleural cavity Diaphragm
| Figure 26.1 : Respiratory tract
103 An Experimental Handbook
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opening is called T loft et b f th,
. : : cavi '
mouth. The nasal passage IS separated into right and le Yy by a middle pom()n

called as the septum. In side the nasal cavity, the frontal region is k.nown 25 Vestiby,
The nasal passage consists of pseudo stratified ciliated columnar epithelium cq|jg Thé
olfactory receptors (for smell sensation) are situated on lining of the superig; nagy
conchae and near the septum. The functions of the nose include-warming of inhaleg

air and entrapment of particulate matter and bacteria in the sticky mucous.

' » Upper respiratory tract

@) Nose : It is divided into external and internal structures. External Structure

supporting framework of bone and hyal
skin. The nose is surrounded by maxilla lat

cartilaginous expansion forming and support | I'
\ [ nose lies
as the ala. The nasal passage of interna on the roqf

(b) Pharynx : It is also known as throat. It is funnel shaped, up to 13-14 cm long and lineg
by mucus membrane. Fibrous and mucus tissues‘begin at the internal half and exteng
to the cricoids and inferior cartilage of the larynx. The pharynx lies posterior to the
nasal and oral cavities, superior to the larynx and just anterior to the cervical vertebrae
and forms the common passage for food and air, and provides a resonating chamber
for voice production. It is divided into nasopharynx, oropharynx and laryngopharynx.

(c) Larynx : The larynx is knownas the voice box, located between the root of tongue and
upper end of trachea and in front of the lower part of the pharynx. The shape of larynx
is triangular with attachment of cartilages to one another by ligaments. The cavity of
larynx extends from its triangle shaped inlet at the epiglottis to the circular outlet at the
lower border of the cricoids cartilage, where it is continuoys with the lumen of the
trachea. The pairs of folds of larynx form 3 compartments viz, vestibular, vocal and
lower true vocal cords. The slit like gap between the true vocal cords is called as rima
glottidis. Glottis is the space between the rima glottidis and trye vocal cords.

(d) Trachea : The trachea or wind pipe is a tubular structure, 11-12 cm long, extends from
the larynx in the neck to the bronchi in the thoracic cavity and divideq into right and
left bronchi. The major layers of the tracheal walls are mucosa, submucosa, hyaline,
cartilage and adventitia. The 16-20 incomplete, horizontal rings of ‘¢ shaped hyaline
cartilage provide a semi rigid support and hence prevent the collapse of trachea] wall

during inhalation.

Human Anatomy and Physiology
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© The bronchi : The right and left bronchi begin at the level of the 5™ thoracic vertebra.,

»

The right bronchus is vertical, shorter and wider that the left one. Carnia is the internal
ring, from where trachea divides into right and left bronchus. The mucus membrane of
the carnia is the susceptible part of the larynx and trachea involved in cough reflex.
After entering into the right lung, the right divides into 3 branches while the left
bronchus after entering into the left lung, divides into two branches, one goes 0 each
lobe of the lung. Each branch then divides into bronchioles and subdivides into smaller
bronchioles. Bronchi are lined with ciliated columnar epithelial cells and the
terminally bronchi are lined with simple cuboidal epithelium. The bronchioles are
divided into alveolar ducts, and these ducts result in the formation of bag like structures
known as alveoli which are responsible for the exchange of gases. The main functions
of bronchi are adhering to foreign particulates and bacteria due to their sticky nature
and the movement of mucus towards the throat.

The lung : The lung is a cone shaped organ located in the thoracic cavity, that extends
from the diaphragm to a point slightly above the clavicles. Heart and other adjacent
organs in the mediatstinum, separates the thoracic cavity into structurally different
chambers. Pleural membranes protect the lungs from any damage. The superficial layer
called the parietal pleura, lines the wall of the thoracic cavity, deeper layer known as
visceral pleura, covers the lungs. Pleural cavity is the space between the parietal and
visceral pleurae which contains a lubricating fluid, which aids in reduction of friction
between membranes. Due to the space occupied by the heart, the left lung is about 10
% smaller that right lung. The main and important function of lungs is the exchange of

gases.

Physiology of respiratory system

Respiration is a process by which the lungs inhale the air in and thereby expand the

size and contract to exhale air.

»

Phases of respiration

When the capacity of the thoracic cavity is increased by contraction of intercostal

muscles and diaphragm, pressure in the thoracic cavity decreases as compared to the

Atmospheric pressure. These results in air being drawn into the lungs to equalise the

alveolar and atmospheric pressure in the process called inspiration or inhalation.

‘H\\~‘ A -
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EXPERIMENT NO. 39( 40

STUDY OFf THE HUMAN SKIN

Exc~ (g
5 AIm ‘
study the human skin
Plfimrce = o A4 L
5 Theory

in is part of the inte .
Skin 15 P< ko k gumentary system which helps in protection and temperature
ion. It is also kno ,
regulation- 1 . Wh as cutaneous membrane, an outer covering of body with
.o area of about 1.5-2 m’? e , ,
qrface are M and consists of glands, hairs and various cells. Skin has two

mporan! layers i.e. epidermis and dermis (Figure 39.1).

Sweat pore

Sebaceous
gland T~
<+— Dermis
Corpuscle of — 7 Sensory
touch b e
Arector __—17 " |Subcutaneous
pilli muscle : layer
Vein
Artery
Hair follicle/ Ecrine sweat gland
. . Ramellated corpuscle
Hair root Adipose tissue

Figure 39.1 : The Human Skin

Epidermis : It is the superficial layer of the skin, made up of stratified keratinized
‘Uamous epithelium which varies in thickness in different parts of the body. Blood vessels
0d nerye endings are absent in the epidermis, although for supply of oxygen and

Wirientg, deeper layer are bathed in the interstitial fluid of the dermis.
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. ¢ ~olls are the tmoc
—— arkel celis are D¢ impotang ..
The keratinocytes, melanocytes, Langerhans and m2 ; . g £
- 2 nrotein called as keratin which ey, -
found in the epidermis. Keratinocytes produce @ protein C e il ey
3 i MAslanocvies are Ceiit Wi weld.
protection from heat, chemicals and microorgani=i: Melanocyles € | ;(" PO,
= fct aglour to the sxin arn
a pigment known as melanin which gives 2 characteristic colour 10 the sxin and peey, ,
: : e gio 16 e marrow, migrate towards «
skin from UV light. Lagerhans cells originate 1rom the bone ma : A5 fre.

. - e = - s JBI"~ 1 ," ‘*'g ;-»‘] ‘w‘-r -~ [jg
(![)idernlis a“d preVerlf th(x entf\/ ()f mic r(J(jr,’;.a nisms 1nto Ne S;’JH- Mer "i ” ’" lum é 0
. > . . E . ‘ ]ﬂ, i ma i !l “;’ sz.{‘:?u:!i ::; ! >‘ :
n th(‘, eplderlllls detect t()UCII sensation. I dermis 15 mace - ! ' E

lucidum, stratum spinosum, stratum corneum, straturm granulosum.

. - - - Pt %% W i :" ¢ grsiln
Stratum basale is made up of cuboidal columnar xetatinoCyies, hich form a tough

protein keratin which helps in protection from injury to deeper layer. Stratum spinousn
superficial to stratum basale gives strength and flexibility to the skin. Stratum granulosum, 2
middle portion of epidermis is made up of 3-5 flattened keratinocytes, the keratinocytes
acts water repellent sealant, retard loss and entry of water and foreign materials. During
apoptosis (programmed cell death), break down™ of nuclei take place, and thus
keratinocytes of stratum granulosum do not carryeut metzbolic reactions and they die
Hence, stratum granulosum marks the trasition between the deeper, metabolically actie
strata and the dead cells of the superficial strata. Stratum lucidum found in fingertip:.
palms of hands and sole of feet provideés toughness. Stratum corneum is the outer layer o

epidermis offers protection to microorganisms and injury.

Dermis : It is a tough, elastic layer made up of dense irregular connective tissue -
collagen fibre. The different ‘cells found in the dermis are fibroblasts macrophags

adipocytes along with blood vessels, nerves, glands and hair iollicles. Dermis is divid

into papillary and reticular region. The papillary region is made up of collagen and elasic

fibres, and perceives the sensation of pain, warmth, eald tickling and itching wherezs

4 o
dipocytes. The network 1%
stretching. Collagen and elastic fiber
to stretch. ‘

reticular region consists of fibroblasts, macrophages, and

[\Y)

arrangement of collagen fibers helps the skin resict
provides the skin with strength, flexibility and abilit,

Sweat glands : These are distributed throughout the skiti, ‘predominanty founa in the

palms of hands, soles'of feet, axillary and groin regions. Tiny pours of sweat gland secre™
clear, watery fluid; due to decomposition of bacteria it has u;}p! . t : _
= easant smell.

the palms and soles of feet. Hair ©

-

th 5 T
‘Nat penetrates into the dermis a«“d ;
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Hair : These are present on skin surface except on
divided into shaft (above the skin) and root (portign
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to the subcutaneous layer). Hair follicles are the part surrounding the root and made up of

epithelial root sheath. The onion shaped structure at the base of each hair follicle is known
as bulb, which contains a nipple shaped serration called papilla, made up of areolar
connective tissue and blood vessels responsible for nourishment for hair follicles.
Sebaceous glands : These are found in the skin of the scalp, face, axillae and groin
region.Theysecrete sebum into hair follicles and thus keep the hair soft with shiny
appearance and prevent infection against bacteria and fungi. Sebum also prevents drying
and cracking of the skin. During puberty, there is excessive secretion of sebaceous glands

rendering the skin prone to the effects of excessive moisture.

» Functions of skin

| Provides protection against microorganisms and UV light.

ro

Regulates body temperature by maintaining homeostasis
3. Synthesis of vitamin D through exposure to UV light;

4. Prevent dehydration due to moisturizing action. aigats dW‘d ’
3 VW T U -

EXERCISE

Enlist the layers of skin.

Discuss in short the structure of skin.
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» AIM
To x}ud\, th("hunjan pectoral girdle and bones of the upper limb
C, e.; L aPAL Al

7 Théor)

pectoral Girdle:

The pectoral girdle or shoulder attaches the bones of the upper limbs to the skeleton.

There are two pectoral girdles consisting of clavicle and scapula.

Clavicle : It is an ‘S’ shaped bone, also known as collar bone. It is positioned

horizontally across the frontal part of the thorax, superior to the first rib (figure 29.1). It has

convex and concave curves, and the junction between these form the delicate region of

the clavicle most likely to fracture. It articulates with manubriwm of the sternum and torms

the sternoclavicular joint. Clavicle articulates with scapula.at acrominoclavicular joint and
with humerus at the shoulder joint. The clavicle trangmits force from the upper limb to

axial skeleton and also provides attachments for thesmuscles.

Conoid tubercle

Posterior
Anterior
. Superior view
Acromial a Sternal
end end
Anterior
Impression for the Pos:tIe:zrior

costoclavicular ligament

Conoid Inferior view
tubercle

Figure 29.1: Clavicle bone or Collar bone
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ular shaped, located on the bac| Sur
SUrfyd

ade) : It is flat and triang .
Scapula (shoulder blade) (figure 29-2)- From the lateral siq, i

of the chest wall and is superficial to the r:‘]bsh e wed in the formation of
i - jich 15 ol
shallow surface known as glenoid cavity W ! _
. - 456 on the posterior part of th.
joint with the head of the humerus. Spine is a rough ridge P P the bog

which extends beyond the lateral border of the sC.aP iyt
forms the joint call€ Oint,

le for the movement of shoulder gird|q. Th
tion of the scapula that provide

ula and overhangs the glenojg caich
, as acrominoclaviculay j
The acromion process with clavicle

slightly movable synovial joint responsib
ction from upper boarder por

coracoid process, is a proje .
houlder joint.

attachment to muscle and gives movements t0 S

Superior angle

Acromion :
Superior border

Scapular notch

Coracoid
process
Subscapular
Glenoid fossa
cavity
Medial
border
Lateral
border

MEDIAL
LATERAL -

Inferior angle

Figure 29.2: Scapula
Bones of the upper limb

Bones of upper limb consist of humerus, radius and ulna, wrist bones, bones of hand,
finger bones etc.

Humerus : It is the longest bone of the upper limb, The head of the humerus fits N
the glenoid cavity of scapula, forming the shoulder joint also called as socket joint The
greater and lesser tubercles are the two rough projections of humerus. There is @ deep
groove present between these two tubercles known as Biclvital Sictve .(ﬁgure 19.3). The

distal end of the humerus presents two surfaces that articulate with the radius and ul™ 0
form the elbow joint.

Human Anatomy and Physiology \Tr_

ook
An Experimental Hand”



Greater
tubercle

Head

Anatomical neck
Lesser

tubercle
— Surgical neck

Intertubucular

sulcus
Deltoid
/ tuberosity

Radial fossa

Lateral
epicondyle Coronoid fossa

Medial epicondyl
Capitulum

Trochlea
Figure 29.3: Humerus

Radius and ulna : The radius is the smaller bore and situated on the lateral side of the
forearm. Its proximal end is narrow, having disc shaped head which articulates with
capitulum of the humerus and the radial notch of the ulna, where as the distal end is wider
figure 29.4). Adjacent to the head of the radius is the neck, and roughened area inferior to
neck is the radial tuberosity, which is a point of attachment of tendons of biceps muscle. At
the distal part of the radius, there is wider shaft forming a styloid process on the lateral side
which gives attachment to brachioradialis muscle and radial collateral ligament to wrist
part of the hand.

The ulna is located on the medial part of the forearm and is larger than the radius. The
olecranon, the proximal end, forms the prominence of the elbow. An anterior projection to
the olecranon is the coronoid process which attaches with trochlea of the humerus. The
distal end of the ulna consists of head which is separated from the wrist by disc of
fibrocartilage. Posterior to ulna’s distal end there is styloid process, which gives attachment
lor the ulnar collateral ligament to the wrist. Both the radius and ulna form the elbow joint

With the humerys.
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Trochlea
Capitulum Coronoid process

Head of
radius

Ulnar tuberosity

Radial tuberosity
Neck of

radius
Ulna

Radius

Nutrient foramina

Interosseous membrane

Head of ulna

Styloid process
of radius

LATERAL © MEDIAL

Styloid process of ulna

Figure 29.4: Radius and ulna

Wrist (carpal) bones : The eight carpal bones, closely fitted and arranged into two row
i.e. proximal (scaphoid, lunate, triquetrum, pisiform)

and distal rows (trapezium, trapezoi
capitates, hamate).

The proximal hones of carpal are associated with the writ joint wherea
distal bones form the joints with metacarpal bones,

Sesamaid /A Proximal
bones Middle )} Phalanges
Distal
Little
finger
~ Ring
Index  Miggle finger
finger

finger

Fi :
'gure 29.5 : Carpal, Metacarpal anq phalanges
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| i

| bones : i )
Metacarpa es i The fives bones of the palm of the hand are called as melacarpal

roximal ends artj I
hones- The p s articulate with carpal bones and distal ends with phalanges.

phalanges : There are 14 phalanges, 3 in each finger, and 2 in thumb. Phalanges

culate to metacarpal bone and with each othe

arti r by hinge joint (figure 29.5).

, Thoracic cage

Thoracic cage consists of bones of a sternum, 12 pairs of ribs and 12 thoracic vertebrae

Suprasternal
notch

Sternum

Costal cartilage
(hyaline)
Xiphoid process

Intercostal
space

Figure 29.6: Thoracic cage

Sternum : It is also known as breastbone. It is flat, narrow, ‘T’ shaped, lies in the
middle of the anterior thoracic wall and has 3 parts; manubrium, gladiolus and xiphoid
Process (figure 29.6). It connects to the rib bones through cartilage, forming the anterior
ection of the rib cage with them, and thus helps to protect the lungs, heart and from

Physical trauma,

S AW Sota et ’Qeﬁ'or-u 3,&-,0&(
ond bers of U wpbau L ey
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The vertebral column is known as backbone or spinal column and with the thoracic

 cage it forms the skeleton of the trunk of the body. The major functions of the vertebral

. column are o facilitate the forward, backward and sideways movements. It serves as d

point of attachment to the thoracic cage and muscle, protects the spinal cord and provides

~ qupport to the head.

There are a total 26 vertebrae which include 7 cervical vertebrae at the neck region; 12

 thoracic vertebrae posterior to thoracic cavity; 5 lumbar, 1 sacrum and 1 coccyx. The

- qacrum and coccyx are the immovable bones while others are movable.

» Cervical vertebrae

A total of 7 cervical vertebrae smaller than thoracic vertebrae make up 3 foramina i.e.

~ 2transverse and 1 vertebral foramina having vein and nerve fibers passing through.

Atlas : It is the first and topmost cervical vertebra, and along with the axis, it forms the

jint connecting the skull and spine. Atlas is a large ring like structure without body,

'r.

~ s g ey

Human Anatomy and Physiology
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consisting of an anterior and a posterior arch and two lateral masses.

Posterior arch

Groove for vertebral artery
and first curvical spinal nerve

Superior articular
facet

Lateral mass

Vertebral
foramen

Transverse

Articular surface process

for dens of axis
Transverse foramen

Anterior arch

Figure 30.1: Atlas Vertebra
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Ihe superion anticular facets of atlas articutate with occiplal comyles al e TN

" . Wi AN YL A

bone (ﬁguw JO.D to form the atlantosoce '|'”"! |.s|ul whic piven s 'Y, .a,m“'r
novement (ll}\ .\l\(' (i\)\\‘ﬁ movements) “|' »‘L“”‘ H\l‘ TRITRIIAL A H'sll RINE I ‘lli'lli ‘,.'!.“"
AXIs,

A\i_\ : “ |k‘ [h{\ H(\(()l“l COT “ \‘l \“'“‘l‘lﬂ, t"“‘ h.‘.l N ‘.“l'“}; ||‘I””“|“l "““ fihh \\’||“ l’ e
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articulating with atlas which helps during the rotating of headd sl to e

/ i THNLL il [
the other 4 cervical vertebrae consist of hitid APINOHE PHOCERRER il 0o b
spinous and serve as essential anatomical Tandmark,

Spinous proceii

Lamina 4,

"\-4 Infarlor arliculag

WOen
Vertebral LU
foramen
- Dant
Superior 9 < lTrannversio
articular Proceoss

facet

T Vilabral hocly
Figure 30,2 1 Axis
» Thoracic vertebrae
Th()rd /Q > are 2 S MNi (Y \ ulr ! \
cic vertebrae are 12 in numbers which are farger and stronger than ofhe

vertebrae. It articulates with ribs to form facels (ligure 30.3),

== SpINOUS Procoss

Lamina

= lransvorao

.! ’ Procoss
Facet for articular — ‘ e SUPOTION Articular
part of tubercle

| facot
of rib

e —

~— Padiclo
Vertebral foramen

Figure 30.3 : Thoracic vertehra
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It consists of heart shaped body, downward pointed spinous processes, two facets
present, On either side, two costal semi-facets, one above, near the root of the pedicle, the
other below in front of the inferior vertebral notch . A small facet at the tips of the

yransverse process articulates with tubercles of the ribs.

5 The lumber vertebrae

They are 5 in number and is the largest vertebrae of the column. The body is kidney
shaped and does not articulate with ribs (figure 30.4). The spinous processes of this
vertebra are flat and stout and have backward projection and provide attachment for the
back muscles.

Spinous process

Superior articular process

Transverse

Lamina process

Vertebral foramen
Pedicle

Vertebral body

Figure 30.4 : Lumbar vertebra

» The sacrum

The sacrum is a triangular bone formed by the collection of five sacral vertebrae which
articulates to the 5" lumbar vertebrae and forms the lumbo-sacral angle and below with
the coceyx (figure 30.5). The body is large and much wider from side to side than from
backwards. Its anterior projecting edge is named the sacral promontory. Transverse process

- and the costal element are fused to each other to form the upper surface of the lateral mass
OFthe sacrum on both sides. Its base projects forward and upward forming the prominent
.~ S3Crovertebry| angle when articulated with the last lumbar vertebra. lts central part is

Projected backward, so as to give increased capacity to the pelvic cavity. In between the

Human e
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. inawhich offer gap for wa.
\ wior sacral toramina which ol 1 ATTS
body and lateral masses contain anterior sacral f g of

- w with coceyx.,
nerves, The inferior surface of the sacrum articulates w )

Base of sacrum Suporior arlicular
h T 7 Procoss

Sacral ali e

Anterior =
sacral
promontory

o
Anterior =
sacral

foramen line

Figure 30.5: The sacrum
> The coccyx

IUis triangular, single, fused witl; Frudimentary veriebrae., Superiorly, it articulates with

sacrum and contains a series of lransverse processes on the lateral surface (figure 30.6).

Figure 3£.(]: The cocc
= yx

Redwdd = Beoney ob Veud Ol vt OUALL

ERCISE WAl s e
1. Enlist the bones of th .

2. Give the locations of the thoracic vertebrae

3. What are the functions of the cervical vertelyrqez P
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STUDY OF \ VARIOUS JOINTS f

: &T)'}j sl ¥ . B
5 Amm

ro tudy the various human joints
£ AU R_Las
O v
5 Theor
int 18 a point of attac >
joint is @ point of ‘t,la('hmem Or contact between two bones or between bones and
ailages, Of teeth. Joint is also called as articulation

BT L

b are classified into

JOINTS
1. Fibrous joint 2. Cartilaginous joint 3. Synovial joint
Sutures Synchondroses Ball and Socket joint
Syndesmoses Symphyses Hinge Joint
Interosseous membrane Pivot joint

Condyloid joint

Saddle joint

Plane Joint

1. Fibrous joints

Fibrous joint holds the other articulating bones closely together by dense irregular
-~ connective tissue and is without synovial cavity; thus these joints do not move or show

- litle movements.

Sutures - It consists of thin irregular connective tissue that join the bones of the skull
| ogether by its interlocking edges (figure 32.1). The interlocking edges offer strength, and
| reduces cﬁances of fracture and also acts as shock absorbent.

Syndesmoses : These are fibrous joints, articulate two bones and are arranged as

Lo _ : 5
4 'Baments which permit limited movements of bones (figure 32.2).
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Suture
ligament

Figure 32.1 : Suture ligaments

Interosseous membrane : It consists of dense irregular connective tissue which biny
the adjacent bone and allows slight movements e.g. interosseous membrane befyee,

radius and ulna; tibia and fibula (figure 32.3).

L Interosseous
membrane

Syndesmoses

Figure 32.2 : Syndesmoses of ‘ |
tibia and fibula Figure 32.3 : Interosseous membrané

between tibia and ﬁb.qla_
2. Cartilaginous joints s

' L
Cartilaginous joints permit slow movements or no movements due to ) absen®
synowal cavity. The bones of these joints are tightly joined by hyaline cartilages.

rimental HS"M
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-hondroses : Itis a cartilaginous joint in which the epipyseal plate of each end of a

Jpe connects the epiphysis  of growing bones by either hyaline cartilage or
yilage (figure 32.4).

Epiphyseal

Epiphysis

Epiphysis

Femur

Figure 32.4 : Synchondrosis

ymphyses : The ends of articulating bones are covered with hyaline cartilage and

sect the bones. e.g. the pubic symphyses found in symphysis between the frontal
aces of hip bone (figure 32.5).

Hip bones

symphysis

Figure 32.5: Symphysis

). Synovial joints

It consists of synovial cavity which offers movements of joints and thus these joints are

Ieely movable. The cartilages of these joints are smooth and slippery for free movements.

Ball and socket joint : It consist of depression or cavity on one side of a bone and ball
ke surface on the another bone, this arrangements permits them to fit closely to each

Other an allows free movements. The shoulder and hip joints are the examples of ball and
ket joing (figure 32.6).
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Acetabulum

Head of
femur

Figure 32.6: Ball and socket joint between acetabulum and femur
Hinge joints : These joints permit unidirectional movements e.g. elbow join §
interphalangeal joint (figure 32.7).

Trochlea

Trochlear Humerus

Hinge joint

Ulna

Figure 32.7 : Hinge joint between humerus and ulna (at elbow joint)

Pivot joints : The round surface ofthe bone attach to another bone partly by ligaments

and allow the movement around.its longitudinal axis. e.g. atlanto-axial joint (figure 32.8)

Pivot joint

Head of radius _
Radial notch

of uina
Angular
ligament
Radius Ulna

Figure 32 .8 : Pivot joint between head and radius and radial notch of ulna

Condyloid joints or ellipsoidal joints :

: It is the convex oval shaped bone fused into
depression of another bone and permiits twh sided movements e.g. radiocarpal and

metacarpophalangeal joints (figure 32.9).
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Hadius m\,ﬁ

BLAPHOMS =emrim

Figure 32.9: Condyloid joint of radius and lunate and scaphoid
hones of carpus (wrist joint)
gaddle joint or seller joint : In this, one hone is saddle shaped and the other bone is

4

d into the saddle. It allows the two sides movements same as that of ellipsoidal joints.

use
,g'(;,r,,(,mvt,u ;:rpal j()ims (figum 32.10).
Radius Uina
Trapezium
Metacarpal A Saddle joint
of thumb

Figure 32.10 : Saddle joint between trupezium of capus and metacarpal of thumb

> Significance

Rheumatism : It is the disorder of joints and connecti

mlammation and difficulty to initiate movements.

ve tissues characterised by pain,

group of mechanical abnormalities involving degradation of

Osteoarthritis : It is a |
nd subchondral bone characterised by pain,

foints, including articular cartilage 2

“erness, stiffness, and locking.

Rheumatoid arthritis : It is an autoimmune disease that results in a chronic, systenic

Mlammaory disorder that may affect many tissues an
Infl

g #Mmation Of j(_)intS, S\Ve”ing and |

d organs. It is characterised Dy

oss of function.
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' itis is a chronic inflammatory disease of the axial skeleton
Ankylosing spondylitis is a chronic inflammatory dis

101 articular ¢ ~tures ' 3 (sed b
variable involvement of peripheral joints and nonarticular structures. It is characteris

. o e B! J .= = 5 AR '.“l:"
pain and stiffness in the hips and lower bacKthat progress upward along the hackbone

i 1 » ¢ ¥ i
1 } L d : LEN S
'

EXERCISE

)

. Define a joint. Give the tlassification of joint

pu
S

What are fibrous joints? Enlist ioints af the filum . «




| the human centrg| nNery
A OO System

fheolY
- csystem s divided into -

N

Nervous System

. PNS
l (Peripherg| Nervous System)

Brain Spinal corg

Autonomic Nervous System  Enteric Nervous System

Sympathetic Parasympathetic
Nervous System ervous System

Somatic
Nervous System

}sotor uiput, thus it enables person to identify sens
K

Hes to changes that alter haemostatic balance, Apa

!

s also involved in perceptions, behaviours,
i\\enents. The nerves (neurons)

rt from this function, the nervous

memories, and all voluntary
are a bundle of thousands of axongs plus associated
Clive tissue ang blood vessels that lie outside the brain and spinal cord.

NS consists of brain and spinal cord

The Bran + The brain lies within the cranial cavity, and constitutes 1/5" of the body
i) h

: ‘ i , medulla oblongata, and
il ang consists of cerebrum, brain stem (mid brain, pons) g

e R

: e”um (t]gUre 33.-] )“

- An Experimental Handbook
Anato , 135
My and Physiology



e

anterior and middle part of the cranial cavity.
cerebral hemispheres. Inside the brain, th

callosum.

Cereerm

<\
/\) - ‘,

Diencephalon:
7

Thalamus A ) ,
= N\
Hypolieaes Q‘ /
Pineal gland __'ll-ﬂmv/[ .
Ay
SO/
Brain stem: M{'a -
Midbrain == %5\ . N
T ituitary gl
Pons WM glang

S —

Medulia oblongata .",b‘., .
Cerebellum Spinal cord
. Anterior
Posterior

Figure 33.1: The Human Brain
and is the largest part of the brain and ocay,

It is derived by a deep cleft into right and|,
e two hemispheres are connected by Cory

Cerebrum : It is the seat of intelligence

Cerebral cortex is the superficial part of the cerebrum. Hemisphere of cerebrum p,,

lobes viz; frontal, parietal, temporal-and occipital lobes.

Function of cerebrum : Mental activities are involved in memory, intelligence, seng

responsibility, thinking, reasoning, moral sense and learning.

* Sensory perception (pain, temperature, tough, taste, smell)

Initiation and control of voluntary muscle contraction
Functional areas of cerebrum

1. Motor area

ro

Sensory area

Brain Stem
(b) Mid brain : It is situated around the cerebral aqueduct between the cerebr

%)

above and pons varolii below. It connects the cerebrum with lower parts of the brain .

spinal cord.
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(c) Pons varolii : It is situated in front of the cerebellum, below the mid brain and

above the medulla oblongata. It consists of nerve fibers forming a bridge between the two
hemispheres of cerebellum and of fibers passing between the higher level of brain and the
gpinal cord.

(d) Medulla oblongata : Extends from the pons varolii above and is continuous with
the spinal cord below. It is pyramid shaped and it lies within the cranium above the
foramen magnum .Its anterior and posterior surfaces are marked by central fissures. Cells of
the medulla oblongata consist of relay stations for sensory nerves passing from spinal cord
to cerebrum.

Vital centers present in medulla oblongata are given as below.

1. Cardiac centre - controls functioning of the heart.

2. Respiratory centre — controls rate and depth of respiration.

3. Vasomotor centre — controls the diameter of blood vessels.

4. Reflex centre — for vomiting, coughing, sneezing, swallowing.

Decussation of pyramids : Motor nerves descending from the motor area in the

cerebrum to the spinal cord in the pyramidal or cortico spinal tract, crossing from left side
to the right and vice versa in the medulla oblongata.

2. Cerebellum : The second largest part.of the brain, situated posterior to pons varolii
and immediately below the posterior_portion of the cerebrum lying posterior to cranial
fossa. It has two hemispheres, separated by narrow median strip called as gray matter
which is found on the surface, while white matter is present inside the cerebellum.

Cerebellum performs functions like coordination of voluntary movement, posture,
balance and coordinates activities associated with maintenance of balance and
equilibrium of the body.

> Spinal cord

It is elongated and almost cylindrical part extending from the brain just below the
Medulla. It is suspended in the vertebral canal and is surrounded by three meninges and

Cerebrospinal fluid
Meninges are : 1) dura matter, 2) arachnoids and 3) pia matter.

The spinal cord extends from the first cervical vertebra to the lower border of the first
lumber vertebrae, is approximately 42-45 cm long and is about the thickness of the little
finger (figure 33.2).
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Figure 33.2 : Spinal cord

The spinal cord is the nervous tissue link between the brain and the rest of the body,
except the cranial nerves. Motor nerves originating from the brain descend through the
spinal cord and supply to various organs and tissues at the appropriate level of the cor |
Sensory nerves from different organs and tissue enter and pass through the spinal cordto -
the brain. This sensory information-is conveyed by the dorsal nerve route and spinal cord. §
The cell bodies of these unipolar, sensory neurons make up a small region of gray matter in "

the dorsal root ganglia; while fibers of the ventral nerve root carry motor information out of |

the spinal cord. Cell bodies of these multipolar, motor neurons are in grey motor area that

composes the inner core of the spinal cord.

Diencephelon - extends from the brain ste

m to the cerebrum and surrounds the thitd
ventricle. ‘

It comprises of the thalamus, hypothalamus and epithalamus.

The thalamus has important structures, which relay sensory impulses from the senso” |

4 'cf'L
and brain stem. The thalamuys receives, relays, and transm®
sensory and motor information to and from the

areas to the spinal cord

cerebral cortex.

Inferiorly to the thalamus is the hypothalamys having a number of nuclei; thost §
involved in various behavioral and physiological functions.
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lmpnrlanl functions of the hypothalamus are given below
ion of ANS functions |ike

4

Re f_‘llliﬂ

contraction of smooth muscle and cardiac muscle;
| ction of hormones, re

gulation of emotions and behaviour, food and water intake,

ontrol ¢
||hru|m ¢ of body temperature and circulating circadian symptoms and
nnxLIt)Ll"”('g"‘
oS

Bt 'S S = . | |
Ep.thalmus is superior to thalamus and contains pineal gland which secretes melatonin
-mnlvcd in induction of sleepiness,
o

he arrangement of grey matter in the spinal cord resembles the shape of the letter H,
aving WO posterior, two anterior and two lateral columns. The area of grey matter lying
qansversely 1 the transverse commissure and it is pierced by the central canal,
pxlension from the fourth ventricle, containing cerebrospinal fluid.

The white matter of the spinal cord is arranged in three columns or tracts; anterior,
posterior and lateral. These tracts are formed by sensory nerve fibers ascending to the

brain, molor nerve fibers descending from the brain and fibers 0f eonnector neurons.
There are two main sources of sensation transmitted to'the brain via the spinal cord.

1. The skin : Sensory receptors (nerve endings) inthe skin, called cutaneous receptors,
ye stimulated by pain, heat, cold and touch, including pressure. Nerve impulses generated
we conducted by three neurons to the sensory area in the opposite hemisphere of the
cerebrum where the sensation and its location are perceived.

2. The tendons, muscles and_joints : Sensory receptors are nerve endings in these
dructures, called proprioceptors, which are activated in response to stretch phenomenon.
Together with impulses from” the eyes and the ears they are associated with the
maintenance of balance and posture and with perception of the position of the body in
space,

Motor neuron stimulation results in contraction of skeletal (striated, voluntary) muscle,
contraction of smooth (involuntary) muscle, cardiac muscle and the secretion by glands

controlled by nerves of the autonomic nervous system.
> Spinal Cord Physiology

It provides conduction pathways to and from the brain and serves as the integrator or
tllex center for all spinal reflexes. The white matter tracts in the spinal cord are highways
O nerve impulse propagation. The grey matter of the spinal cord receives and integrates

I . :
Himing and outgoing information.
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> Pathological Significance
Stroke : It is a neurological disorder due to blockade of blood vessels which supply

. . - . M 4 z
blood to the brain tissue. Symptoms include paralysis of one part of the body (hemiplegi,
loss of sensation, slurred speech, death may also occur.

Predisposing factors include hypertension, atheroma, cigarette smoking, diabet
mellitus, blood clot, high cholesterol in blood vessels, stress etc.

Dementia : It is a permanent or progressive loss of intellectual abilities i.e. impairmeny
of memory, judgment, obstruct twinkling etc.

Meningitis : Inflammation of meninges due to infection caused by bacteria or virus,
Symptoms include fever, headache, vomiting, confusion, lethargy and drowsiness.

Epilepsy : It is the disorder of CNS characterised by periodical and unpredictable
occurrence of seizures. Seizures occur because-of rhythmic, synchronic discharge of
neurons due to hyper activity leading to behaviour impairment with or without affecting
the motor activity. Depending upon the factors and part of the brain involved, it is of two
types, generalised (throughout brain) and partial (local).

Various antiepileptic drugs used in‘the treatment include- Benzodiazepines, barbiturates,

valproic acid, phenytoin etc. alone'in combination for certain period.
Depression : Depression is a feeling of intense sadness or unhappiness. It develops due
to illness, hormonal imbalance, environmental factors, genetics etc.

Management of depression can be done by psychotherapy and drug treatment

(imipramine, fluoxetmegb\)ou&) Sapal e Lo ad G L[?‘MJ

Loyl M ERCISE

1. Give the main functions of the CNS.

Enlist the various structural parts of the brain.

| g

3. Give the functions of hypothalamus.
4. Give the physiology of spinal cord.

Define the following term

(&2 ]

) Depression



EXEERlMENT NO. 34
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TUDY OF THE LYMPHATIC SYSTEM 2 b

im
. A

10 Cqudy the lymphatic system
l\l‘ | pLiln i
Tht‘Or\(

, lvmphatic system g '
the v S apart of the circyl, Hory system consisting of a network ol,

1C VOSse s for lranspo setive
ymphat bottation of lymph. Lymphatic tissue is a reticular conne ctiv

p) [ « «

jjesuic that contains a large number of B an [ cells (lymphocytes). Lymph enters vid
asing size

pssels of incre: 1Ze into a large number of lymph nodes hefore re turning 10 hlood

circulation- The lymphatic system he Ips in circulating body fluids and in defense agains!
disee

, Lymph and lymph capillaries

\<0s causing agents

Lymph is a clear, pale yellow fluid (in intesting it is creamy white), similar in
composition to that of plasma and interstitial fluid-and varies in plasma protein content. It

transports the lymphocytes, plasma proteins, bacteria and cell debris of damaged tissues
which is filtered and destroyed by lymph nades.

Lymph capillaries are composed.of a'single layer of endothelial cells that originate as
blind end in the interstitial space.They are more permeable to proteins and cell debris.
The minute capillaries join together to form larger lymph vessels which cover the arteries
and veins. Lymph vessels consist of numerous cup shaped valves that ensure the
unidirectional flow of lymph towards the thorax. The contraction of adjacent muscles and
regular pulsation of larger arteries induce milking action which facilitates the onward
movements of lymph. The thoracic and right lymphatic ducts are formed by the association

of lymph vessels together and they empty the lymph into the subclavian veins.

Lymph node : Lymph nodes are bean shaped, located along lymphatic vessels in a
group. It is 1-25 mm long, covered over by a capsule of dense connective tissues that
extends into the node, forming the trabeculae, which divide the node into compartments.
Lymph node contains lymphocytes and macrophages. Nearly about 4-5 afferent lymph

vessels enter the lymph node and only one efferent vessel carries lymph from the lymph
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nodo. Hilum s the concave surface of the lymph node, whiare in thee antery eniters gy
e a ﬁl.if,’rﬂf‘*ﬂmg my(-w(‘)rk t“ff r.‘,‘ﬁc‘"!ﬂnf fibwers aned m.} ” A}é
the stroma of the lyrripts et ’

Jeaves. Internal to the capsule
which along with capsule and trabeculae constitute
sficial cortex and deeg ey,

parenchyma of lymph node is divided into a supt
The egg shaped B cells kriey, :
iy, |

superficial cortex consists of outer and inner cortex,
lymphatic nodules are found in outer cortex, while the inner c-:*n‘xf-‘ft COMANG T gpff,
dendritic cells that enter the lymph node from the other tissucs. The miedully Ot
cells, antibody producing plasma cells and macrophages. b

» Functions of the lymph node
1. Lymph node acts as a filter and traps foreign particles;

2. Phagocytosis i.c. engulfment of particulate matter, bacteria, cells from malign,.,

tumor;
3. Multiplication and proliferation of T and B lymphocytes

\

» Spleen
Spleen is oval shaped, and is the largest lymphatic organ A2 cmin length, 2.5 ¢,

thickness and contains reticular and lymphatic tissue (figure 34.1). 1t lies in the |y
hypochondriac region between the stomach and diaphragm. Impressions are the notche
found in the adjacent organs of lymph which includes gastric impression (stomach), ren
impression (left kidney), and the colic impression (left colic flexure of large intestine
Similar to lymph node, spleen-also has hilum, through which splenic artery, vein and
efferent lymphatic vessels enter. The capsule, trabeculae, reticular fibres and fibroblas:
form the stoma; the functional part i.e. parenchyma of the spleen consists of red and whie
pulp. Red pulp consists of a dense network of fine reticular fibres, continuous with those o
the splenic trabeculae, to which are applied flat, branching cells. The meshes of the
reticulum are filled with blood. The removal of ruptured, worn out, or defective hlood cel
and platelets by macrophages, storage of platelets and blood cell production during foz
life are the important functions carried out in the red pulp of the spleen. The white pu?
consists of lymphocytes and macrophages. The blood circulates into spleen via splent

artery as it enters the central arteries of the white pulp.

B and T cells perform immune functions and macrophages are involved

phagocytosis in white pulp of spleen.
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Splenic artery
S, Splenic vein
g
: Gastric Colic impression
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: N
" Figure 34.1: The spleen
t 3
; N\
» Thymus gland N’
; o N
It is located anterior to the sternum and posﬁrior to the heart having weight of

spproximately 30-40 g in adults. It consists{o}(y’lobes attached by areolar tissue. The

fbules of thymus consist of framework Qﬂ\éﬁithelial cells and T lymphocytes. Thymus
o

gland is involved in development /dnd production of mature T lymphocytes. The

naturation of T lymphocytes is inig@d by hormone called as ‘thymosin’.

O
~ Pathological significance

Lymphoma - the cancer of the lymph nodes

Hypersplenism - abnormal splenic activity because of enlargement of spleen associated

h excessive destruction of blood cells.

hage [ 220t Xl “ i g .Uf.".fng%wj - d@“"‘

EXERCISE

| What is lymph?

Ciive the role of lymph apillaries.



STUDY OF THt MALL =" -
e o, 22

» Aim
To study the male reprnciu(‘rivo system.
; L~
» Théory
| ¢
. s sy )14 1!(]:1’
Reproduction is a process in which an animal or | I

sroduces an individual like

itself. L | )
The male reproductive system consist Of external genital («irgdm \,"z.’ ,,S(T()k;m! ff"lms and
urethra and internal reproductive organs such vas deferens, seminal vesicles ang i
prostate gland bulbourethral gland etc. |
Scrotum : It is a pouch like structure hanging from the base of the penis (figure 351 '.
The scrotal septum divides vertically into two Sacs, each one containing testes. Tho §
position of scrotum and contraction of its muscle frhvrir\{g}rhtv the temperature of testes.
of scrotum by spermat '

4 $ N
Testes : Testes are two in number, suspended/t-€ac h sac
5 cm, ifcdiameter with 10-20 gm in weight and §

cord. Each testis is about 5 cm in length, 2.
covered by tough fibrous capsule. Each testis gantains spermatogenic cells and sertoli cells

in somniferous tubules, supporting the pq)}t\ss of spermatogenesis. Somniferous tubules |

produce sperms, which during inle(cQ()fS’L*, enter the vagina and into fallopian tube o ¢

as testes,

female reproductive system where “Ofertilises the ovum (released from ovaries) in the
fallopian tubes. Testes are inboled in spermatogenesis and secretion of male s

hormones i.e. testosterone from interstitial or Leydig cells.

Penis : It is a male genital organ for reproduction consisting of urethra for excretion t' |
urine as well as semen ejaculation. It is cylindrical in shape and consists of glans pen's: |
and the body. The body of the penis is composed of fibrous tissue known as tunicd |
albugenia. The dorsolateral muscles are called the corpus cavernosa. Upon dilation of §
blood vessels of corpus cavernosa, erection of penis takes place causing maximum blood |

to enter into blood sinus (figure 35.1).
Epididymis : It is a 4 cm long, comma shaped organ that Jies along the posterior"bonff"’ |
of each testis. It is divided into head, body or tail. The 4 continues as vas deferens. I ° "
the site for sperm maturation, where the sperms acquire motility Epididymis is also the |
storage site for sperms and helps to propel them by contraction of \ 8 e
’ < 2lerens.
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Figure 35.1 : Male reproductive system
Vas deferens : As the tail of epididymis-centinues, it leads to vas deferens, which is

about 45 cm long; dilated part of vas deferéns is called as ampulla.

Vas deferens stores and expels the sperm during ejaculation by contraction of muscular

wall.

The urethra : It forms the terminal part of the duct of the reproductive and urinary
¥stem. and is the common pathway for semen and urine

The seminal vesicle : It is the accessory sex gland of the male. It consists of two pouch
ke structure, 4 -5 cm in length. Each seminal vesicle secretes a viscous alkaline fluid
"hich contains fructose for ATP production by spermatozoa. Each seminal vesicle

OMMmunicates to form ejaculatory duct. Fluid secreted by seminal vesicle normalls

“Mlitutes about 609 of the total volume of semen.

Prostate gland : Prostate gland is located in the pelvic cavity anteriorly to the rectum.

Thy Prostate gland secretes milky alkaline fluid, which aid in lubrication during

Mt - 41 cti o ~1 ¢ 50
Brcaurse. | f;‘rf)rnpnsc'd of citric acid, pr(‘)teol\tnc enzyme and constitutes about 253
boh ol
redl

Yolume of semen.
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Bulbourethral gland : This gland situated inferior to prostate on the either gjy, i
membranous urethra. It secretes alkaline fluid into urethra in sexual stimulation, | alsg

secretes mucus that helps in lubricating the penis during intercourse.
Pathological significance

Cryptorchidism : It is a condition in which testes remain at undescended positiop in
the inguinal ring, sometimes in abdomen. Crytorchidism may occur due to short Spermatic
cord, narrow inguinal canal, adhesion to peritoneal or inadequate testosterone secretion,
Cryptorchidism may result in infertility, inguinal hernia and malignancy.

Elephantiasis : It is the thickening of scrotum skin which looks look elephant’s hide,
leading to enlargement of scrotum,

Prostatitis : It is the inflammation of prostate gland occurs commonly due to bacterial

infection mainly through urethral route.

ol 'y T WG
SEMNERITE A e g i i

EXERCISE

1. Enlist the various male reproductive organs with theijr functions

7 Cive tho anatanmacs aed 1+
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EXPERIMENT NO. 36 |

Internal os

Cervix of uterus

Cervica! canal \)‘\ i
'v

Latera! fornix Q‘
J \-
Rugae —
gﬁ {._. — Vagina
N/ ———

Figure 36.1 : Female reproductive tract

ALE RTPRODM:TI\ E SYSTEA

Fallopian
lube

O va P"

Body of uterus

Isthmus

External os

Vagina : It is a tube lined structure, 10-12 cm long that begins from the cervical region

- O the uterys. N1 functions as a passage for the foetus at the time of delivery, menstrual

X . Y . N
bloexd during menses and sperms during sexual intercourse. A recess called fornmix is

Mached 1o the cervix on which the intrauterine devices (contraceptive devicel espes

d‘a.“hfagm are placed. Vaginal smooth muscles adequately stretch during child birth and

i W
inective tissue. At the vaginal orifice, there is a thin membrane called hymen. formi

Dorder the onifice (os! that get ruptured during intercourse.

Vulva : 11 inc ludes the tollowing structures-

1) . . :
Mercourse. The superficial layer of the vagina, called the adventia 15 composed Of

YY) f-T .;
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Mongs pubis = Ui anterior 1o the urethral and vaginal openings and is “OMpase| Of 5
adipose tissue, covered with skin and pubic hair.

Labia majora  These are two folds oxtending from mons pubis, to the perineym, I
made up of adipose tissue, sehaceous glands, and sweat glands with pubic hair, |

Labia minora: These are twao folds on both side of the vagina composed of fay tissiye
sehaceous glands and sweat plands, |

Clitoris : 1t is located anterior to the labia minora, 1Cis a cylindrical mass of erectj,.
tissuc. The stimulation of clitoris produces sexual excitement in female,

Vestibule : 1t is the space between the [abia minora (inner labia or vaginal Iips, ““P-‘; of
skin on either side of the vaginal opening and s surrounded by labia- majora) and e
occupied by the vaginal orifice, the hymen and the urethral orifice. This tissue helps 1
narrow the vaginal orifice during sexual intercourse which puts pressure on the penis,
Within the urethra and vaginal orifice are the paraurethral mucus secretion and bartholiy,
gland respectively. These glands secrete mucus during sexual excitement and aids iy,
lubrication during intercourse.

Breasts (mammary glands) : This pland is responsible for synthesis and expression of
milk under the influence of hormone viz; prolactin and oxytocin. Each breast has nipple,
behind which are present the lactiferous ducts and sehaceous glands. Pigmented arca
around the nipple is the arcola .The breast is supported by supensory ligaments, which
pass through the skin lying deeply inside the breast. Fach breast has 20-25 lobes separaled
by adipose tissuc . The lobules of breast contain alveoli and is surrounded by myoepithelial
cells. Contraction of these cellsaunder the influence of oxytocin (a hormone released from
the posterior lobe of pituitary gland) results in the expression of milk. Lactation is the

process of synthesis and ejection of milk from breasts,

Ovaries : These are two in number which produce sex hormones (estrogen and
progesteronejand the ova. Fach ovary lies in the shallow cavity on the lateral wall of the
pelvis attached to uterus by broad ligament called as mesovarium. Each ovary measures
about 2-4 ¢cm in length, 2 cm in breath and is 1.20 to 1.40 cm thick, consisting of fibrous
tissue, blood and lymphatic vessels, nerves etc (figure 36.2).

Fallopian tubes : These are two in number, lying one on each lateral side of fundus '
the uterus. Fach tube measures about 10 cm long. These tubes are responsible for gransPQ”
of ovum towards the uterus. The funnel shaped region of fallopian tube is known a3 i
infundibulum. The infundibulum has finger like projections. The fallopian tube is made ;’P
of three layers of viz. serosa, muscularis and mucosa which help in the movement of the

ook

b
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« wum. Also due to peristaltic acti : ’ NE
4 ovum ue to peristaltic action of the muscularis, ovum is propelled along

Germinal

Second :
i epithelium
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Figure 36.2 : Ovary

Uterus : Uterus is present between the bladder and rectum. It is the site for
implantation of fertilised ovum, development of the embryo and foetus and also a passage
shaped organ having 7.5 to 8 cm long, 5 cm wide and
d cervix. Uterine cavity is the space between the
uter layer is perimetrium, myometrium (middle

. for menstrual bleeding. It is a pear
' 25 cm thick having fundus, body-an
| tterine walls .Uterus also has three layers, 0
having smooth muscle) and endometrium. M

| inder the influence of oxytocin during labor, helps exp
layers, stratum functionalis and baselis. Stratum

yometrium produces coordinated contraction

ulsion of foetus from the uterus.

“dometrium has two important

inctionalis sloughs off (rupture) at the onset of menstruation while stratum basilis gives

8210 formation of new stratum functionalis after menstrual bleeding.
3 ; . . .
Pathological significance

- Dysmenorhea : Pain during menstruation OCcurs due to tumour, formation of ovarian

b_ Ovgic S 3 -
- % pelvic inflammatory disorder, in
ase : Bacterial infection of pelvic organs (uterus, uterine tube,

. soreness, lower back pain, abdominal pain etc

trauterine devices, oral contraceptive usage etc.

Pelvic i [
3 elvic inflammatory dise
b v .

i &) characterised by pelv
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) . ; -teri by itching, thick yellowish .,
Vulvovaginal candidiasis : It is characterised by ' g . Vaging
discharge, pain, and commonly occurs due to fungal infection with Candid; albican, §

Antifungal drugs like Fluconazole are commonly used for treatment of candidiasis i

eCtion
due to Candida albicans.

Polycystic ovarian syndrome (PCOS) : This syndrome s characterised

oligomenorrhoea, anovulation, infertility, hirsutism and obesity in young female . |

enlarged and cystic ovaries. This may be due to excess androgen secretion and less follicls 1
stimulating hormones.

Dysfunctional uterine bleeding : Excessive bleeding during or in between menstry:!

It occurs“commonly in association i
anvolutary cycle i.e. menarche (beginning of theéycle)
menstrual cycle). Anovulation occurs due
progesterone,

eriods without a causative uterine lesion.
I

and menopause (cession
to hyper secretion of estrogen alone witho!

Premenstrual syndrome : 1t is cystiqudisorder characterised by

ation, anxiety, irritability,
with carbohydrates, proteins,

edema, weight g !
headache, etc. A complete and d
algesic drugs (ibuprofen or diclofenac sodiu™

breast swelling, pain, constip

fibré-and an

can reduce the severity of thisdisorder.
Endometriosis : It is

a.condition in which cells from the lining of the endometrial I |
grow outside the uterine cavity sed by symptoms such as bleeding, sever
The main sites for abnormal endometr |

uterine ligaments, rectovaginal septum, pelvic peritonet”

and is characteri
pain during menstruation and infertility .
development are ovaries,

vagina, vulva, etc,
4

' EXERCISE _
1, FnW

8ans of the female reproductive tract
atomy of the oy

3. Define the foljow

ro

Describe the an ary

INg termg
(a) Em‘imn('trmsix

(b) Dysmenorrh,
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EXPERIMENT NO. 37

STUDY OF THE HUMAN EYE /
O xp=~ 8

5 Aim

1o study the human eye.

Polos 3s da temmad
y Tﬁeory

The eye is a special organ for the sense of sight. It is located in the orbital cavity; it is
oherical in shape and 2.5 cm in diameter. The eye ball measures about 2.5cm diameter.
T‘}*g orbit of the eye is formed by different bones which protect the eve ball. Anatomically,
he wall of the eye ball is divided into 3 layers. Outer layer is a fibrous coat; consisting of
«lera and cornea, the middle layer is a vascular coat consisting of choroid, ciliary body

and iris. The inner layer known as retina consists of nervous ti§sue (Figure 37.1).

Superior rectus muscle
Scleral venous sinus

Bulbar conjuctiva

Palpebral conjunctiva
Upper eye lid
Cornea

,§
N\ *+—— Eyelashes

Lower eye lid

Meibomian glands

Inferior
rectus Retina
muscle

Figure 37.1 : The Human Eye

1. Sclera : The white region of eye is made up of collagen fibers and fibroblast. The
fibrous tissue of sclera maintains the shape of the eye and also provides site for

attachment to the extrinsic muscles of the eye.
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[ i it f tions in tre Sl!]isgi(m
i i d Up Of eplthellum, unc | | 1 | .
. ornea : It Is 0.5-1.0 cm thl( k, made : ' . ' o I l Vn( j
llgllt t()Ward retilla as We” as prOVideS eﬁectlve barrler agalnst baC eriat inva on.

i , deep ¢
3. Choroid : It is situated posterior to the sclera and lf, Véfy vascular [pd. hOF‘,OIa((_\
brown in colour. Light enters the eye through activating the nerve en NG in the
r .
retina and finally absorbed by choroid.

4. Ciliary body : Presents anteriorly to the choroid, consists of t‘he NG, %triate({
muscle fibers, epithelial cells and contains ciliary process. Secretion from eplthellal
cells forms aqueous humor. The size of pupil changes due to contraction and

relaxation of ciliary muscles under postsynaptic stimulation and occulomotqy
nerve.

The iris : It is anterior to ciliary body, between the cornea and lens, consists of
circular and radial smooth muscles. At the centre of the iris is the pupil; the size ¢
the pupil changes during contraction of circular muscle and radial muscle. Circyla
muscle has parasympathetic innervations and upon activation it contracts (
and the size of pupil reduces; this is observed-in bright light.

sympathetic nerve innervates the radial muscle and its activation
of radial muscle (mydriasis)

f
!
meiosis)

In bright light, the
leads to relaxation

6. Lens : It is a circular- biconvey transparent body. The suspensory ligaments of the

ciliary body holds the lens enclosed within
lies posterior to the pupil.

7. Retina : It [j

the capsule. It is elastic in nature and

a0f the eye. It collects information
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wom the ascending retinal ganglion cells through the optic tract and from the reticular
givating system and thus neurons sends their axons via optic radiation.

pthological significance

Cataract : It is the clouding of the lens inside the eye whiCh leads to decrease in vision.

tis the most common cause of blindness and is conventignally treated with surgery.

Glaucoma : It is a group of ocular disorders with multi-factorial etiology, characteristic

sith increase in intraocular pressure-associated optic neuropathy that results in impairment
in vision.

Cycloplegia : It is paralysis of thecgiliary muscle of the eye, resulting in loss of
accommodatio "

EXERCISE

1. Give the anatomy of the human eye.
What is the role of retina?

Give the physiology of vision.

J:-L:J_Y\-’

Describe the following



EXPERIMENT NO. 38

STUDY OF THE HUMAN EAR

{x'f,. 24

> Aim

To study the hur}\a ) ear
> Theoty

: . . } N 1 .Y o) s I > H .
Ear is the organ of hearing. The cranial nerve (8" cranial nerve) carrles. sensation
hearing towards the cerebral cortex which is a region for the integration and interpretatigy,

of information.
Ear is divided into 3 regions

External Ear : Collects sound waves and transmits towards middle ear.

Middle Ear : Middle ear also called as tympanic ear, which conveys sound vibrations
to the oval window

Internal Ear : Receives and interprets the sound for hearing and equilibrium.

External ear : Consists of the following parts.

Pinna OR Auricle : It is the expanded part, -made up of fibroblastic cartilage covere(

with skin. The expanded outer edge is known as helix and lower most part is the lobule.
Ligaments and muscle attach the pinna to the head.

External auditory canal : It is an irregular shaped long tube about 2.5cm in length
which lies in the temporal bone and leads from auricle to the ear drum. It is divided into
cartilaginous and osseous part. Cartilaginous part is about 1/3" of auditory and contains

ceruminous glands which secrete wax called cerumen that helps to trap the entry of
unwanted particles into the ear.

Middle ear : It is small and filled with air and is known as tympanic cavity. The middle
ear contains a chain of three small bones called auditory ossicles of which one end is
connected to the ear drum and other end to fenestra vestibulj.

Auditory ossicles also
contain malleus, incus and stapes (figure 38).

The handle of the malleus attaches to the internal surface of the ear drum. The hand of
the malleus articulates with the head of stapes. The base of the stapes fits into the oval
window.

Internal ear : Internal ear is bony and in the form of
between two labyrinths contain perilymph fluid, where
endolymph fluid.

a membranous labyrinth.The space
as, membranous labyrinth contains
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Figure 38.1: The ear

The bony labyrinth is divided into 3 parts

Vestibule is an expanded part of the siddle of ear contains fenestra vestibule anc
rochlea.

The cochlea is snail shaped organ”having broad base and apex. The three canals are
ontinuous with the vestibule.Fhe membranous labyrinth in the vestibules consists of sac

alled utricle and saccule which are connected by small ducts.

At one end of each semicircular canal is a swollen enlargement called the ampulla.
The vestibular branch of the vestibulocochler nerve (13" cranical nerve) consists of
ampullary, utricular and saccular nerves. Cell bodies of the sensory neurons are located in

vestibular ganglia. Auditory nerve g0€s posteriorly through temporal bone and reaches the

Naart 5 = 7
hearing area of the cerebral cortex.

» Physiology of hearing

The auricle or pinna collects the sound waves and transmits them into the external
auditory canal, where it strikes the ear drum. Because of the change in the pressure of air,
the ear drum vibrates. The central area of the ear drum connects to malleus, which also

vibrates. These vibrations are transferred to incus and in turn to stapes. As the stapes
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vibrate, the membrane of oval window is pushed in and out. The oval window vibrate

about 20 times more vigorously than the ear drum because of transmission of smj|

vibration oscillates over a larger surface area. The movement of oval window sets up fluid

pressure waves in the perilymph of the cochlea. As the oval window bulges ahead, i
pushes the perilymph of the scala vestibuli. The scala vestibule transmits pressure waves t;
the scala tymphani and then to the round window, causing it to bulge outward in the
middle ear building pressure waves in the endolymph ( rich in potassium ions) present

_inside the cochlear duct. Vibration of basilar membrane in the endolymph, allows hair cell

"';‘?{‘movement of spiral organ against tectorial membrane. Bending of stereocilia ( mechano
-~ sensing organelles of hair cells )leads to receptor potential which results in the nerve
. impulse formation through auditory nerve to hearing area of the cerebral cortex where the

. interpretation of wave take place.

> Pathological significance
Deafness : hearing impairment, or hearing loss is a partial or total inability to hear.

Otitis : Inflammation of ear due to infection.

N
m m - EXERCISE

1. Enlist the various parts of ear

2. Give the anatomy of the ear.
3. Give the physiology of hearing.
4 W Hhat ic Aaafinacs?




RECORD_ING OF ELECTROCARDIOGRAM

ih X f!’ — B
» 1 L4 S
Alm

, record Electrocardiogram (ECG)

Toh PYrIVE VI

Requirements

~/

flectrocardiograph with leads

Theory

Flectrical current generated in the heart by action potential can be detected/recorded
o ECG on the body surface. This will record the signals generated by heart muscle fibers
during each heartbeat. The ECG is recorded by the use of chest leéds and limbs leads.
These leads positioned on the chest, arms and legs, amplify electrical signals and thus
produce variouﬂs tracings that enable the determination of conduction pathway, size of
heart, causes of chest pain and areas of heart damage etc. The instrument used to record
these changes is called as an electrocardiograph.

N/

» Procedure
1. Ask the subject to lie down and relax.

Apply the jelly at left and right wrist and left and right leg above the ankle joint to
hold the leads.

Connect the electrodes at the above mentioned positions.
Switch on the machine and keep the stylus at the centre of the paper.

ro

IS Lo

Adjust the sensitive to get standard.

Adjust the lead select or knob to record the ECG.

Place the chest electors-in proper position on the chest after cleaning and
application of jelly.

8. Record the ECG and observe various intervals as shown in figure 16.

SN =)

Following tracing can be observed in normal ECG

PWave - Deflection produced by atrial depolarisation

QRS complex — Represents rapid ventricular depolarisation. Impaired or abnormal
| Soduction of heart results in widening of QRS complexes

T Wave. Indicates ventricular depolarisation

ST '”terval-Represents the time when the ventricular contractile fibers contract during
HAleay bhace ST intervals increase during myocardial infarction and reduce in coronary

Sthep,: _ .
hﬁm'a' hypokalemia and digitalis toxicity.
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Jrisation and repolarisation of the lef; E
il

QT Interval - Represents the electrical depol : @
ed in ventricular tachyarrhythm.las b

right ventricles. Prolongation of QT interval is observ
and shortened QT can be associated with hypercalcemia.
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Figure 16.1 : ECG graph emiss
> Pathological Significance audit
1. The use of ECG is used to analyse the relative size of the heart facto
2. Study of distribution of rhythmical quality and conduction system of heart 3. Axill
Diagnosis of myocardium ischemia, pericarditis caused due to Afycobacrerium therr
infection and hyperkalemia (high K*) 3 Rec
ec

Bted EXERCISE
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