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INTRODUCTION

The cell is the basic unit of all body tissues. The living cells ar
stance  called protoplasm’ which e slightly opaque, colourless,
substance consisting of water and a large number of substances :
Suspension. The outermost layer consists of cytoplasmic membrane. W ‘
there is a central mass called nucleus which is surrounded by nuclear I
Protoplasm inside the cell and outside the nucleus is called as cytopl
protoplast inside the nucleus is termed as nucleoplasm. ‘

sub

Cytoplasmic membrane is composed of various layers. It acts as a §e1
through which certain substances are allowed to enter into the cell and the
outside the cell few other substances in the form of excretion. Many active
processes occur across the cytoplasmic membrane. At some places, 1«"1_ ‘
Cytoplasmic membrane are folded inwards forr@ag vesicles close to the su
inward projections penetrate into the centre of the cell in the form of c‘ha_n"-f
widen out into vesicles. This complex within the cell is called endoplasmic re
(See Fig. 2.1). In many places, the endoplasmic reticulum carries granules
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‘llke with these enzymes, they combine to form carbon dioxide
1 o utilized to synthesize adenosine triphosphate (ATP). The
Cel], the cell and releases

ane. mitochondria contains g
the repljcative. Their main function is, therefore

_ ‘ membrane. It is filled with
Clve

o el oo | s enzymes can digest proteins,
mucopolysaccharides and glycogen. Ordinarily, the membrane Surr

port prevents the enclosed digestive €nzymes from coming in contact with o
the in the cell. : .
and Many cells contain fine tubular structures called microtubules whicl
1ich in bundles. These are stiff structures that break if bent too sever
lum function of microtubules is to provide rigid physical structures for

as like cilia. They are also used for movement of cytoplasm. The cyto

role in cell division. LREneyk e

Besides these organelles, the cells also contain organie and

carbohydrates, fatty substances and proteins. o QRS

A nucleus is the control of the cell. It contains large quantities

acid (DNA). The nuclear membrane has characteristics s1;m»11‘ar‘

| membrane except that very large holes or pores gr'e present m !

| nucleus also contains one or _'rno_re lightly stalmng_ structures

nucleolus does not have a limiting rr%emb.rane. It ms an a

granules composed mainly of ribonuclglc acid (RNé)\. vILbE’E?m

the cell is actively synthesizing prot-felns. il I}e RNA mst;.orgd, 1n

dytoplasm where it controls cytoplasmic fupcglgpﬁs;zfg,_ ol
roduction of Cells : :

fee Reproduction of cells helps in the cont

present inside the nucleus exists as 9

contains two centrioles which are small cylindrical st_ructureé.-"l‘




Prophase : This is the pha se during which the ce
parts and migrates to either of the poles of the
between them. Each chromosome then gets divided
held together by a centromere

and the chromosomes arrange themselves at the cehtre
attached to the spindles between the centrosomes. }‘4‘6‘0

(c) Anaphase : This is the phase, during which the—cfgtr omere

identical chromosomes move apart. They arrange themselves aj
poles of the cell. Now the spindles break.

. (d) Telophase : This is the phase during which the nuclear memb
the spindles disappear and the constriction develops round the
1 cell body. ‘This finally leads to two daughter cells.
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| of cells and pro, ;

- specific functions. The tissyues ar assit
18. There are four main types of tisSué ‘
Epithelial tissue or epithelium ¥

Muscular tissye
Nervous tissue and

Connective tissye.

‘1. EPITHELIAL TISSUE (Epithelium) " V
Epithelium is the type of tissue, covering outer s‘i;i’é;df the 1 o
cavities within, including air passages and digestive t@!,l%ef
functions viz.; (a) Protection of the underlying tissues again tof
(b) Secretion of special chemica] substances which are either used
or excreted as waste products. On the outer side of the bod
skin and within the bedy, the epithelial tissues form membr
cells forming epithelial tissues are very closely packed tc
substance "matrix" is minimal. The cells usually lie on ab
an inert connective tissue. - ¥ he
Epithelial tissue is divided into two types : (i) Sipap‘le_
Epithelium. b
Simple Epithelium : )
It consists of a single layer of cells l.'?Stiilgt 1
subdivided into four types. These types are named a
which differ according to the functions they v_‘pex"ﬁf_;_
(a) Squamous or pavement epithelium;

- Cuboidal epithelium,
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\/ _ Fig. 3.1 : Squamous Epithelium b

(b} Cuboidal Epithelium : (This is composed of cube-shaped cells f’lr
together on a basement membrang in tubules of kidney and some gland)

actively involved in_secretion or absorption. Since, it 1S present in sunpl@‘f;
prodUcing glandular secretions, it is also called as secretive epithelium. e

Cuboidal
epithelial cells

Fig. 3.2 : Cuboidal Epithelium

(c) Columnar Epithelium : This is formed by a _single | layer_of ¢ indric: 1cal ‘s
ling tiny columns and is situated on a basement membrane ftiss fou
the organs of the ahmentary ‘tract. Special columnar cells called 'goblet cells' in
o ———

Irase

gastro-intestinal tract, secrete a tthk sticky substance called mucous. E
¥
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Fig. 3.3 : Columnar Epithelium

Ciliated Epithelium : This is formed by columnar cells with fi

asmic 1mg¢§§ﬁsxcall§d cilia on the1r free surface The c1haa are

articular directi




Compound Epithelium :

This consists of a num
! ber of layers of cells. Th .

m underlying structures. There B ; :‘L' s

e e are two main types : S

nnq:y/‘ Stratified Epitheliu
, m : The deepest layers o
a s they grow towards the surface, they b ecome :

of the constant migrati of ce .
o gration of cells from deeper layer

is reached, the cells die and loose their nuclei.
hardened to form a substance 'keratin’. Such o
~ Non-keratinized epithelium is fol it
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Fig. 3.6 : Transitional Epithelium
2. MUSCULAR TISSUE :
! It is contractile and therefore able to produce movements. It cons
‘ fibres, each one able to shorten or cont.act. There are three t}{pes of mus
' (@), Striated or voluntary muscle; (b) Smooth or involuntary m

¢) Cardiac muscle. :
Ka) Striated Muscle : It is described as skeletal, striated, stripped or
muscle. It works under the control of the will. It is found in skeletal mus
voluntary muscle are about 10 to 40 millimetres in length and are roughly
shape (Fig. 3.7). Sarcolemma is the fine sheath surrounding each muscle
several nuclei are situated under(it. The muscle fibres lie parallel to one
show transverse dark and light bands. ~

Sarcolemma

Fibrods tissue

OW\ -
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axmn‘taxy tract, the resp1ratory tract, the uri
spindle shaped (Fig. 3.8) with only one ceritral‘

sarcolemma; but a very fine membrane surrounds
sheets of muscles which form parts of the walls of ab:

and relaxation, the fibres glide over one another

Fig. 3.8 : Smooth Muscle

(c) ACardiac Muscle : It is found exclusively in the wall of
cells show cross-stripes 31m11ar to those of voluntary muscle.
and one or more branches., ‘The ends of the cells and their bra
with each other forming intercalated discs' which look like
This arrangement gives cardiac muscle an appearance of a s
fibres. Each fibre does not need to be stimulated as the imp:

across intercalated dlSCS

Branches
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Interstitial lamellae

‘ Fig. 3.15 : The Bone
lage : It is a specialized type of fibrous tissue. It is v

Hyaline cartilage; :
White fibrocartilage; and
r elastic fibrocartilage.

: It appears as a
white tissue. The

appear to be

nd smooth. It i}s
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8 the costa]
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(c) Yellow Fibrocartilage : It consists of 3
ye

solid matrix (Fig. 3.18). T
" 5 g < he Cell G
lobe of the ear and the epigIOttisS lie betw:

Fig. 3.18 : Yellow Elastic Fibrocar
Body Fluids : Water is the universal medium
oo About 60% of our body weight isimadciuBROIIHE SIS alo:
substances in it, constitute body fluids. A maj or f bod
cellularly i.e. in the form of protoplasm. ils
) Intracellular,
Extracellular (Tissue fluid), . s cit:oily
’ em (Blood plasma ar | lymph) and

1l @fﬁamm
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they form joints for the movement of the body. The |
various types e.g. long bones, short bones ﬂat. b;s:es

i)

(2) They form boundaries for the cranial, thoracic and ‘

(3) They give protection to delicate organs; 3 .‘ fp ﬁ‘ ¥
(4) They form joints which are essential for the m;)vemer‘?t ‘

(5) They provide attachment for the voluntary m
movements of joints; R v

(6) They form blood cells in the red bone marrow in can
(7) They act as a store house of calcium salts. S
The bones of the skeleton are divided into two groups : ry

(1) The Axial Skeleton : It consists of the bo
vertebral column and the thoracic cage. '

(2) The Appendicular Skeleton : It consist_s:"',;ci)‘,‘(f-rf‘;
pelvic girdle and lower limbs. T A
THE AXIAL SKELETON
The bones of the axial skeleton

the ver’q’eb"’

=sts upon the upper end of

) parts viz., cranium and face. .
s bony prote

E  part on WAlH
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Fig.v 4.4 : Ethmoid Bone processe

coronoid

6. The Ethmoid Bone : )

The ethmoid bone is a very light, fragile, irregulal.f bone _and occupies ¢
part of the base of the skull and helps to form the orbital c§v1ty, the nasal
the lateral walls of the nasal cavity (Fig. 4.4). It has a horizontal flattene
cribviform plate which has many fine openings like a sieve. The opening
passage of the nerves of smell called the olfactory nerves. It also contains
portion between the-two nasal cavities. Two spongy portions form an out: :
upper part of the nasal cavity and inner wall of the orbit. On each side, tt
portions present two projections into nasal cavities which are calle
processes. The spongy portions contain a number of air cavities which"comis
with the nose. :

2

The hj
It lies at,i
ar.ticulateg
process of

The Face : There are thiricen bones which form the skeleton of face. T
zygomatic or cheek bones; one maxilla; two nasal bones; two lacrimal bone

two palatine bones; two inferior conchae or turbinated bones and on
(Fig. 4.1). | |

Each zygomatic bone forms the prominence of cheek and part of the ]

walls of orbital cavity. It articulates with zygomatic process of the tempore
a zygomatic arch. '

Maxilla or upper jaw bone forms the upper jaw, the anterior part> f
mouth, the lateral walls of the nasal cavities and p’art of the floor of |
presents the alveolar ridge which pyrojects downwards and carries t! |
each side, there is a large air sinus, the maxillary sin all-l-Ch %
mucous membranes and communicateg with the n:;al c:vsit;,)V ich

The nasal bones are two small bope :
’ ‘ S Wh " o “» ¥
superior surfaces of the bridge of the nose. The;c zrf;rila tger::tef |







” 9 \n arc of bone pointing
B e eiy na encloens @ space
body and arch called the neural or 'splni
! h which the spinal cord passes. This arct
yrries three rough processes for muscle attachmerrlld.
e spinous process which projects backw ands ihe
two ‘transvése processes one on either side. On .
‘superior and inferior surfaces of thfe neural arlc 5
Cthere are two articular processes (Fig. 4.7), Wh_ICh
carry smooth surfaces to articulate with similar
processes on the vertebrae above and below. The arch
carries a notch on either side on the under surface.
The narrow part of the arch above the notch is known
as the pedicle (Fig. 4.7). Thef wide part of the a%rch 5 i
carrying the spinous process is known as the lamina, ‘vertebrae
which forms the back wall of the vertebral column.
The vertebrae lie body over body and arch, over arch
forming a continuous column.

The bodies are joined to each other by thick pads
of fibrocartilage called the intervertebral discs. The Sacrum":
discs consists of a ring of fibrocartilage and a softer
pulpy centre called the nucleus. The discs serve to
allow slight movement of bone on bone and yet make : i
Very strong joints. They also absorb shock to prevent - Fig. 4.6 : The Vertebra
its passage to the brain. : Lateral V

The Cervical Vertebrae : These are the smallest separate vertebrae
large openings; they run down the neck forming a slightly forward curve.
special features : (a) Each transverse process carries an opening throt

vertebral artery passes upwards to the brain. (b The spino i
e, : i g
gving aftachment to muscles and ligaments. = 5 S ProcEeeE

Coccyx
T T

Spinal canal

B

Pedicle
iy %
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3 S 4 9) It is the first € rvical Ve(I:'1 tert:: : ;:::,spartsg \
A '!‘i ‘- 3 SRl q oy 1 1 L 0
s’ﬁn:?::nysverse processes. The ring 3 dlvf: odontoid process o
e 'i*h anterior part is occupied by t
) e ant

. ligament. i e
: iti transverse lig and is occupied
= posmto ?—123 Sart is the vertebral foramen P
(i) The poste I

e facets which form joints S
: : e, it has two
On its s.uﬂzl;j'(;)rorsllgrf?;le nodding movements of the head tak ‘
the occipi °

| jOil;tS: the second cervical vertebra. The body is small ang
X Axis : It is the -

i ' or
projecting tooth-like 'odontoid process
atlas (Fig. 4.10).

Part joining - " "'
the ribs

The !
together t
tip of the

The S

¥

1

movemen

Fig. 4.12 : Thoracic Vertebra (Viewed from the Side) sidewisel

: : ' cervical aj
Other cervical vertebrae are typical. The seventh cervical vertebra doe

: : 2 F ion:

forked spinot s process; its process projects considerably and is, therefore, unction

anatomical land-mark. | ' | (1) Tt
The Thoracic Vertebrae : They have two special features (Figs. 4.11 an

S

(@) The spinous processes are long and point downwards, so that
overlap each other. |

(b) Since, the vertebrae articulate with the ri
four articulate with the ribs.

The heads of the ribs lie between

vertebra above and the other below-thj
which lies above it.

(2)



terminal
tip of the sacrum. ‘which articulate

The moyements of individual bones of the
movements of the‘ column as a whole which inclu
sidewise Or turning around are quite extf.:nsive.j‘j
cervical and lumber regions than elsewhere.

Functions of the Vertebral Column :

(1) It provides a strong bony protection for the d _
Spinal nerves, blood vessels and lymph vess pass through inter
foramina. B

(2) It supports the skull which is protected fro

_ intervertebral discs.

(3) It forms the axis of the trunk and gives

girdle and the upper limbs, the pelvic gt

a

THE THORACIC CAGE
Thg bones of the thoracic cage (F1

¢

% A 14) are &







ity of thora
‘ the thoracic

ULAR SKELETON

Scapula

Steraum
Humerus

S

Ulna

Radius |

o)
E
=
[
o
o
5
]
c
=
2
©
=
()
—
o
=)
>
o
=
(%)

_——— - — ———_

-

—

e
LS
)

(
(
=J
\.‘s

— >

ew: - —— -
—— e = == —— =




A part joining ‘ne acromiat.
- extremity
Medial porder

Fig. 4.17 : The Clavicle

It consists of shoulder girdles wit .

Each shoulder girdle con ists of one C e
houlder girdl s1 : oo
l dSl irdle following bones are attached : one humerus, one radius, one ulng

shoulder gi g, g

carpal bones; five metacarpal bones and fourteen phalanges. | ‘»
The clavicle is a long bone which is roughly S-shaped (Fig. 4.17). On ongl

h the manubrium of the sternum and on the other end it forms
s the only bony link between ff

11T s

artiCUIéteS iy ' of scapula. This clavicle 1
ei;ctzrr?i(t)}rfl alzlrg C;ses a::ial skpeleton. It lies close under the skin and is easily felt.v:f
the scapula in position. . -

Scapula or shoulder blade is a flat triangular bone lying on the ppsterior f,i
superficial to the ribs (Fig. 4.18). It is held in place by muscle§ which attac
ribs and the vertebral column. It has three berders called medial, superior_ and |
and three angles named as superior, inferior and lateral. Superior and Im

“meet at superior angle and lateral and medial borders meet at inferior angle. The
at which superior, and lateral borders meet at lateral angles represents a i
articular surface called glenoid cavity which together with the head of thetl
forms the shoulder joint. It has two processes, one of them is coracoid proc
projects forward from the superior border of the bone. The posterior surface
scapula is divided by a spine. ; :

The spinous process projects beyond the lateral angle as the acromion o
overhangs the shoulder joint. Both these processes give attachment to
keeps the head of humerus in place preventing upward dislocation.

}'Iumerus : It. i1s a long bone and is the largest in the upper limb
consists of a proximal end or head, neck, shaft and distal end. The head
.round.ed and fits into glenoid cavity of the scapula forming the shoulder
1s a slightly constricted part next to the head. Between the neck and the.
two tubercles called greater ang lesser tubercles. These are divided b

Captej
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(Fig. 4.19).
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Fig. 4.19 : The Humerus

[mmediately above the articular surface. th : »
coronoid f0ss2 and the posterior surface cont’alinse 1a B0, Sidls «
end of the bone also contains two condyles for agtt?crar;? fossa
respectively- Above the condyles on either side a;(;ula»tmp b
(Fig. 4.19). » med}an

Ulna and radius are the two bon ol A
nembrane between the bones. es ofl theloredumt Thér

~ Ulna : This is a long bone consisting of proximal end, shaft 3

(Fig. 4.20). It 1s located on the inner side of the forearm and bigge: 1
adius, The proximal end contains a semilunar notch called tro  (Fig. 4.20),
which articulates with the trochlea of the humerus. At its proximal there is the
olecranon process which forms the point of an elbow and fits i anon fossa of
the humerus when the arm is straight. At its distal end of the tr r notch lies the

-n the arm is

coronoid process which fits into the coronoid fossa of the

bent. A smaller joint cavity, the radial notch, faces outwa ds forms 2
S 1 1 b : 5@8@

B f the radius which rotaftes against it. T int produces tu

ments of a hand.

t of the bone is triangul
et of fibrous tissue. The
nt by a pad of white fibrous tissu
which gives attachment to 11g2
is a long bone and 18 thl?:voufcer L
. shaft and distal extremy (Fig
rticulates with the 3

L

=4
s
pivot joint

ar in shape and cart
lower extremity 1S
: e. It also car

ments. :
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distinct differences be‘t’\t;:en
pe

P g Female
— | Lighter and smaller
| Shallow and round

More concave anteriorly, making the true pelvis broac‘.ivﬂ
ader

Ry 1L & |
g the true pelvis

| The angle made at the symphysis pubis is wider LN
The bones are movable for convenience in deliver Jle of the pubic arch is narrower
‘ re immovable.

emur or a thigh bone is the longest a L
Fig, 424). Proximal extremity consists of ité”ggg:ne all the bones of th
frochanters. Thg he?d t1s a}llmost spherical and fits into ace and @%%é@;l and
and intertrochanteric line (Fig. 4.24) give att: I IpChCA
joint. : (Fig o) gve ( scles

Neck

e ercondylar emine

G Head -l

’ T. Grﬁat?r *‘ ndyle | _~La eral condyle
Trochanter -

: J .

Lesser
‘Trochanter

Intertrechanteric line
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r-al endS artlcul )
 are fourteen Phalang

ement of bones of a foot i
-like arrangement and all.e U
such as medial longity, ain® 12 t,
era

| W
class1f1ed as fibrous, cartilgee

: ) movement between the bon
.,_\ ds e.g., the joints between the bones o
the maxilla and mandible. ‘In cartﬂa

tilage between the ends of the bones. g1\/[

ssion of the pad of cartilage, e. g. symphys1s '

m‘th_ersh;ape of the bony surface which forms the j

| the movements possible.

inge Joints :
- knee and ankle.
| Double Hinge Joints (Condyloid) : T
_ directions, e.g. the wrist joints an:
tatarsus and the phalanges.




flexion, exten

: s a]_laW
..« there is only a s
‘ joints permit

ents are carried out by ]
d help to hold the bone
rmal tone is sustain

f joint§‘

] , but the movem
n from bone to bone an
t capsule, as long as the no

f joints : Any oOr all of the structures o

s is called arthritis. Arthritis is of

-_,ation of the joint

: e Arfhritis . In Rheumatic arthritis, there is an acute syn
Juid in the joint. Extreme tenderness is the characteri
ammed joint. In the case of traumatic synovitis, the infla

s so that it contains flakes of fibrin which may deve

1 arthritis is a common, tragic and crippling disea
of hands and feet; the larger joints may affect later
e joints together with increasing stiffness and d

the joints become distorted and deformed. During this
from mild fever, anemia, sweating etc. Osteoarthritis :

] nb(ime. This is a disease which norme
nly




Zygomatic (2)
Maxilla (1)
— Nasal (2)
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Erythrocytes or red blood cells.
Leucocytes or white blood cells and
vThrombocytes or platelets.

throcytes or Red Blood Cells‘(

fur bla,






cutrophils : These const; ted ag"y,
[ tute ap i
out 79

he granules of these |
~ colour. These are respgil;sb:i Staineq ,
he infecting micro_organi‘sms :r defence - J
of neutrophils which remajp, lnd destroy tp, w WH'(@L,
30 hours and those which leaye rtlhthe blood W@@wgi?
Bosinophils : These constitute abouetbloo» 0 not retur.
e granuqls of these cells take re:;a; ﬁﬁh@(@‘“\
Jarger in size. It is thought that the epsine called
which are formed when antigens and an )
i Basophils : These constitute about 1 per. '
" The granules of these cells take basic d
' found in large numbers in allergi‘c'r '
~ destruction of products of antigen and ar
[2) Agranulocytes : These are mononuclear
in their cytoplasm. As they are produce
mphocytes. These constitute about 25% of re.
anulocytes, viz., Lymphocytes (about 23¢ *l@ M@@P@jﬁ@\w
s are responsible for the Gl Of il
or antigens such as micr
ucleus and are bigger than 2
with that of neutrophils andvar‘e#
rombocytes : These arc o ©
t is about 3 to 4 lakhs PeT

. The functio
phagocytic 10

{ﬁ@@@@mi@ of m
Jood. T

‘yrnpho

O - 1
mm of b

, from Ut
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Vhen blood is shed, it soon looses its fluidity

mass is formed. This mass plugs the S
ok
loss of blood from the body. The sof ma‘:’; *:Llflface
S

process of forming blood clot is cajleq ‘el :
mechanism of blood clotting is °°mp1i:at::1g Of b
mechanism can be briefly described ag ol one

Prothrombin + Calcium + Thromboplastirx':.
(inactive) (From damaged‘ "
tissue cells) ‘
Thrombin + Fibrinogen — Fibrin (Fine threads)
(inactive)

Fibrin + Blood Cells — Clot

Fig. 5.4 : Mechanism of Blood Clo

Whenever, there is an injury to a blood vessel, there
(the inner smooth lining of blood vessel is disturbed).
contact with such a rough surface, they are injured. L
substance called thromboplastin (Thromboldnase)s’ e




eomht!@n of blood
) Low Eémperature'; :

‘ x face; g
(i) Contact of blood with S citrate. Normally,
; " sium Ak M
(i) Presence of sodium or pt_DtaS has occured. When such

inju
the surface wher ?t tl_"e lcr:n(:g thrombus. Whenever a por
the circulation, 1t 1S

detached and enters the circulating blood, it is called embg ,.
detac

d : Major disorders of bloo
(11) Polycythemia,

d are —
Disorders of bloo

(i  Anemias,

(iii) Bleeding disease,
(v) Agranulocytosis,

(i) Anemia signifies red

(iv) Leukemias and
(vij Thalassemia.

uction in the amount of oxygen - carrying

1 types of anemia. In
i f blood. There are severa . ' ' per
tgflx‘éeliln:filrlllsl.ie f(;ctor responsible for the absorption of vitamin B

mucosa is absent. As a result, the number of erythrocyte§ goesl

average size is increased. Hence, 1t is a type of macroc.:ytlc anemj
to this, in the case of microcytic apemla, the average diameter of {
smaller. The cause is mainly deﬁc1ency of iron; however, tl'.le cli

are similar to those of pernicious anemia. Haemplytlc anemias ar
by a shortened life span of red cells w1th‘ resgltmg haemolysis~
hereditary or because of circulating antibodies which becom
cells. The hereditary defect may involve abnormal red ¢
haemoglobin. In sickle cell anemia, the defect is in the haemo
the shape of a large number of the red cells is crescentic or sicl

span is, considerably shortened.

(ij) In Thalassemia, the haemoglobin defect results in a decreased
- circulating red cells. The shape of red cells is altered, but a
nucleated cells are also observed. Many haemolytic anemi
certain drugs, bacterial toxins, malarial parasite etc. Rh
cause haemolytic disease of the newborn. Aplasia or a
marrow can cause aplastic anemia which results in th
number of red cells, leukocytes and blood platelets.

(i) Polycythemia refers to increase in the number of blood

blood cells. In primary polycythemia, along with increased mi
the bone marrow is also markedly hyperplastic; skin and
moeuth are red and conjuctiva is red. In secondary P"r
compensating increase in red cells in the conditions of

nt feature of




Cells (45%)

==

Erythrocytes Leucocytes Thrombocytes

Granulo,cjytes Agranulocytes

eutrophils Lympho

Eosinophils L Monoeyien”
Basophils

Write a note on 'Blood groups'.
What do you mean by 'Rh factor' ? What is its 31gn1f1cance '?

Describe the functions of leucocytes.
What is haemoglobin ? What is its function ? Mentlon
What is thrombosis ? Name the blood vessel supp

myocardium.
What is anemia ? What is its important symptom ?

Define the terms - Leucopenia, Leucocytosis, Erythro

Which organs have constant blood flow ?
What is E.S.R. ? What is its significance ? il

is and Embolis:

agocytosis, Erythropoies ol
describe the P

hout going in great details
the factors which accel .,
cycle of red cell '




. Within the tissue space, fine capillary vessels known as ly _‘
hich help to drain water and particles in the water from the 1 te
~ fluid within the lymph capillaries and vessels is known as lymph.

 blood plasma in composition but the dissolved substance
concentrations. Because of greater permeability, the lymph capil
substances of larger size. The lymphatic system consi;ts of the follow
Lymph capillaries; lymph vessels; thoracic duct; right lymphatic g
and other lymphatic tissue.

Lymphatic tissue




down the materig) Whic)
% Ooff. ‘thus. provigineti
. barmier againg SN

. 4 e
s.ad of Tnoxious Particylat
e

4  being activated, pass fq lymph
' nodes where they multiply. From ‘
the nodesghex enter into blood
where they perform specific
. - - - \
protective activities.

collects lymph from all the left side PECE i
: 3 -  lympn TOUE
» While the right lymphatic duct e
and arm. The thoracic duct er pties 1ts ©




Human Anatomy and Physiology 6.3 .
ctivation of T-lymphocytes whi
tages of life. The activity d

Thymus : Thymus gland is the site of &
red bone marrow. It is very active in early s

advancing age.
he tissues and ors

em : Throughout all t
ingest foreign particles and bacte
leen, liver and bone marrow. These ae
d to both lymphocytes and

from infection. The

The Reticuloendothelial Syst
body there are certain cells which
concentrate particularly in the lymph glands, Sp
have great power of multiplication and are relate
forming organs. Their main function is
destroy worn out erythrocytes. Those phagocytic cells

system.

SUMMARY

Functions of Lymph glands :
1.  Formation of lymphocytes.
2. Filtration - prevehtive and protective.
3. Addition of serum globulins including antibodies.

QUESTIONS

1 Define and deéscribe the formation of lymph. Give its functions.
What is the composition of lymph ? Name two maiﬁ lymphatic ducts. V

they communicate with the blood circulatory system ?

3 Draw a transverse section of lymph gland and mention its functions.

4. What is reticuloendothelial system ? Describe the functions of spleen. -

il s i i e



There is a continuous flow
known as blood circulation. It (1: t()?léi)li?e(;hroughout i HM
organ with the help of various vesselq hn;u:i i
called heart and it is linked to bloog Vesselse T;:nth i
vessels which collect blood from different parts o: tﬁiozddvesse :

ody and

els which supply~ blooﬂ fror .

=

parts of body are termed as arteries.

THE HEART

The heart is a hollow, muscular organ. It lies in the .
the two lungs; but is more to the left of the middle. It 1sczrol:1re ol'fl N
base above and an apex below. It is of the size of a closed flsésof )
composed of three layers of tissues.

.»,‘ b~ -

(1) The Pericardium : It is made of two sacs. The outer sac cor
tissue and the inner of a double layer of serous membrane. :
of the outer sac prevents over distension of the heéft. ¥TheFee
membrane secrete serous fluid into the space between the tv |
allows smooth movement between the layers during the hee '

The Myocardium It is the muscular coat through the

blood is 01rcu1ated It is made up of a spemahzed

base.

The Endocardium : It forms a lining to the
ial cells

membrane consisting of flattened epitheli
blood vessels and also the valves.

Thﬂ interior of the heart is divided into right s14de
» S further subd1v1ded 1nto an upper eh b




: S
‘;@rgan with the help of various vessels linkezl :fh t
called heart and it is linked to blood vessels. The, ! ;
vessels which collect blood from different parts of ‘the g
! the heart are called veins and the vessels which sy )

parts of body are termed as arteries.

THE HEART

ool

The heart is a hollow, muscular organ. It lies in the ce
the two lungs; but is more to the left of the middle. [t i'sr ;
base above and an apex below. It i's of the size of a clos‘»eid
composed of three layers of tissues.

F 5 tissue and the inner of a double layer of serous membrane. T
of the outer sac prevents over distension of the heaiift f’Fhe*; S
membrane secrete serous fluid into the space betweeh the
allows smooth movement between the layers during the h :

(2) The Myocardium : It is the muscular coat through the
blood is circulated. It is made up of a specialized tis

base.
(3) The Endocardium : It forms a lining to the r‘r:i"éc

membrane consisting of flattened epithelial cells co

blood vessels and also the valves.

The interior of the heart is divided into right sidtwarafri‘?ﬂv,
nber

Each side is further subdivided into an upper chamb

per chambers are called atria and the loWeTfi«u

he atria and the ventricles ensure that t







Inferior vena
cava

Atrioventricular node

) Fig. 7.2 : Conducting System in Heart

Cardiac Cycle : The events which occur in the heart durine the

ars known _as..the._cardiac cycle. The heart action originates in '.

myocardium called the sinoatrial node (S.A. node) (pace-maker). It

opening of superior vena cava in the right atrium. The wave of contr
S.A. node. This wave is conducted by the atrial myocardium caus'ihg.
(atrial systole) [The wave is transmitted to another node called atriove v

interventricular septum called the bundle ofHIS. It d1v1des at the b
passing the wave over right and left ventricles. This causes con v

Le.,. ventricular systole When there is a Ventrlcular systole
-
PN

entrlcles relax showing ventrlcular dias

Is an atrial systole the v
SImultaneously, so also they relax 51mu1taneously ) and the s &

ar dlastole ’i

Ventrlcular systole and ventrlcul ,
Thus, the heart beats continuously througho‘u

-‘urmg diastole. B s ,u

f atria is for a very sh

f%ctlpn (6]
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St ', (Gase

Bloo\ T———— Alveolus

1 1 L —--— —— .
capillaries . in lungs

irculation (Lesser Circulat
. 7.6 : Pulmonary Circu . :
1 T F.lgi:tion . The venous blood from the digestive orgay
SaCirel is collected by the portal vein. It, inst

i as splenic vein from spleen, infe

A gfithzliotrllle s‘{fggfiosr?ilesentgic vein from small intestine, g
nd Ccys-tic’: vein from gall bladdpr. In thig way, blood _w1th a hi
¢ materials goes to the liver first. The liver is supplied with
artery. Thus, the oxygenated and deoxygenated blood car

further collected by hepatic veins which pour it into in

lood through the liver is called portal circulation.
: Right atrium of the heart

Inferior venacava

Hepatic vein

Central vein
T
Sinusoid

T

Interlobular vein

Portal vein
.. 7 7 : Portal Circulation
£ ipa gs,frpvm s to th




Tunica adventitia
Tunica media

Fig. 7.8 : Structure of an Arter

The small arteries break up into minute vessels ¢
capillary is composed of a single layer of endothelial c
the passage of water and other small molecules.
substances do not normally pass through ca
network and link arterioles to venules.

ARTERIAL AND VENOUS SYSTEMS .

Arterial System : The aorta after passt g upw
bz kwards and to the left. Two com 110 ATLS e . s

orta, The left common carotid artery & iy M@m e

es as a branch of brachioce
he right suncl







paired branches _ " the
the kidneys and give off br

vel of the 4% lumbar Verte
on iliac arteries. Each ¢q

._ternal iliac artery.

o enter the poplitea] spac

 fem S .
th " ol artery divides into anterior ang
P>

e Sll-bC ;

e br° and.unitfe § “.,lt.h the subclavian veins to fo

ciocephalic veins join together to form superior
ans 2ll 12 U _bIOOd from the head, neck an

tinto the right atrium. 1eck

jpto th

conten 7 |
The cephalic vein begins at the back of the hand. -Tﬂe
palmar surface of the hand and ascends on the front of t

abital vein, which slants upwards to join the basili
weins are deeply located and join together to form th
futher continues as the axillary vein in which the cephali
The axillary vein further continues as the subclaviéén*'\?
brachiocephalic vein. ' e

va. Bl

Nenous vein. The posterior and
 form the popliteal vein- The




3
Inferior

R. median vena b
i Cava
cubital - 9
R. radial - Sommapg

i lac VeI

vein g

R. median / :
vein \ L in.tern5|

R. ulnar iliac vejn

R. cephalic
vein

L. external iliac vein

R. femoral vein

. . a3
| | L. long saphenous vein
‘ b
#

R. popliteal vein |

.50

R. anterior tibial vein 2
L. short saphenous
A R

R. posterior tibial
vein




~ pressure in the normal adult human being 1s'13
e 0 e Therear Physiologica] - eng
the case of normal individual the systolic Lol Vang ior
of Hg and diastolic blood pressure may vary frlgressure;
petween systolic and diastolic blood Pressure is carﬁe?lopi?s'zp iz
presst

Factors Maintaining Blood Pressure :

Cardiac output : Greater the cardiac output, greater will be the bloo

Y -
1 r

Elasticity of wall of blood vessels.

Volume of blood circulated in the circulatory system. :

Peripheral resistance : It is the resistance offered by the“B_'*c;f'

the free flow of blood. The resistance is due to the decrease in

Factors Affecting Blood Pressure :
(1) Physiological condition : Physiological condition of the boc

For example, during heavy exercise, the B.P. is incr

resting period the B.P. slightly falls. .

(2) Emotional conditions.

(3) Age of the individual..

Body weight.
ment of Blood Pressure :




hich the heart :
o rcfer to page No. P-11.1) B.P.

mentally and physically.

edrir.lto . (a) Disorders of heart and (b) Dis
v rs of Heart : There are three main ways in wi

The valves may be damaged by inflammation;
not receive sufficie

rdiac muscles may

The ca _
ary arteries;

narrowing of the coron .
The heart may have too much work to do and f

exhaustion.
here are five forms of the diseases :

(1) Rheumatic heart disease,

)i Bacter_ial endocarditis,
- Coronary artery occlusion,
~ Hypertensive heart disease and
Congenital heart disease.
) Rheumatic Heart Disease : Rheumatic heart diséa el

, : In coronary
N essential feature.

f




diac disorders in Arrhygh . A
 ystem is disturbed. In arrhythmjg
u ilemt is disturbed. It may be becay

condition within conducting tissues
deposition of fatty material in the walls
e result, blood pressure is found tq be incre
constituents, deposition of which is a causativé

the it
Se of

°f the myocar

of arterie

(b) Disorders of Blood Vessels
disorders. Disorders of arteries are -

(1) Degenerative; called arteriosclerosis or
(2) Inflammatory; termed as érteritis. b

In arteriosclerosis, there may be a patchy, fatt;md

degeneration of the media of the middle sized vessels or
smaller visceral arteries. Inflammatory changes in arterie
types of arteritis appear to be manifestations of allergy or h;

The pathology of veins is different from that of art
features. |

(1) The veins have valves; and

(2) They also have lymphatics. 7

Two conditions, affecting the veins in which throm D08
Varicose vein and )
Haemorrhoids.

se vein is one that is dilated a

mimon are —

sSpecla



























Glomerular
capsule

Branch of sy
renal artery ARG

Branch of === st

renal vein

Fig. 9.3 : The N

Functions of Kidneys : ; : i i AU
{1} Formation of Urine : Kidneys filter out the _ TQO@E@BWJ fr
secrete it in the form of urine. The urine formation oceurs in thre

+

carry blood to the glomerul’u'f.
from glomerulus. As the di;‘u‘ne

- of efferent arteriole, a hydrost o
(96 mm of Hg.). The wa"I%’." el
the filtration is under E



9.4

mute about 1 litre of blood containj
2 filtration rate.

This is té da lofnerl.llﬁr s the process b
o option e
L kib) Selectl merular filteris altered during its pag
is to reabsorb the Cosr? th
Stitye

golarTe g f this process
body, maintain the fluid anqg

The purposé ©
(S

which a;z (;:yssen 1 the alkalinity of the blood. The gyt
;fugc::e, amino acids, fatty acids and vit?lm'mS whichu:;sr :
the body are completely reabsorbed back into the blogg ’I‘e R :
are described as high threshold su‘pstances_ Some Substap, ::ralml éu’c;fi::s‘c:’jr
salts are reabsorbed 1n varing amounts Wa{ BT é‘;
& amount of el,eé

and mineral
d of the body- Waste products such
as for this purp

physiological nee {
acid, are absorbed only to a slight extent. These are - o
substances. Some substances e.g., creatinine Smphatee ir;lfaklftlon of
reabsorbed. s

Active secretion : Some non-threshold substances are t"
0

capsule (Because bloo
these substances are carried in th

the capillarje sodium is d

[1ES g ecreas

on into the tubule. | sodium is reabsor

(c)

d does not remain for a sufficient Je
the glomerulus); 2
arteriole and are cleared by secreti

. Water constitutes about 60 percent of adull

(2) Water Balance
main compartments, viz.

weight. It is distributed in the body in three

[o) 2 3
5% of body weight The figures responsible for thij

Blood plasma
hormone renin by

Interstitial fluid 11% of body weight in terms of
Intracellular fluid 44% of body weight adﬁlt male
Water is taken int ; B 7
L thl: ;)1 écgebblgdy througb the alimentary canal and a smallig ,. followed by reabs
e olic process in the body. Water is excreted from u?d pressure. The
; onstituent of faeces, as sweat, through the skinia egbsi' Angiotensin
Y. ood pressury
g0 f

urine. The amo 3
Mo 77 il;n’ihof water .excreted in expired air and in faeces et
S A e'sweat is associated with the maintenance of V;’°Sltion of
output is directly rr:el:;::zke and 'output is maintained by the kidne A Ura::er
controlled and varies fro to fluid intake. Water loss through kid Uricaa - :
goatrolied by the antidiur::rtl' 1000 to 1500 ml in 24 hours. This Cl‘eati(:l~d i
into the blood b ic hormone (ADH). Thi : ; o Nine &
ks y the posterior lobe of pit1itar is hormone is productt Monig
ays maintained constant, Any increpltultary gland. The osmotiC P | §Odi“m ;”f 3
ase or decrease in the intake CQ?asS@ e R
» Chlori

ostxc pressure of blood.




od is to .- @mount of ADH N
m., d ntration of ADH in the blood Within m“

megh the a.ntidluretlc hor[none i ‘4 z
+1ance of the body is maintained, itis n b

any dissolved substance in the pjo,g it ?st e&: S

gl ereted with it; g, i Case of Untreaeq FOUEH th

amount of electrolytes have to pe CXCTeted from (g p J20€tes melity
o ion of ADH. b 250 This mgy 1o
production of ADH, but it is usu to d :

211y accompanieq 1y g or2tion, inspite
intake. ar T

(3) Electrolyte Balance :

g concentrati N
may be due to changes in the amount of water or the a:)gzztoffeli‘;?-o :
the most common of the cationg that exists in b cellk of electrolyt,
through urine, its balance in the body i :

sodium is decreased, aldosterone pProducti

produced in the kidneys.

(4) Main‘enance of Blood Pressure :

responsible for this function. When the blood pressure decreases,
hormone renin by the kidneys. Renin reacts with globulin in the blood a
angiotensinogen which in turn forms angiotensin-l. It stimulates adre
produce the hormone aldosterone which causes increased reabsorption
is followed by reabsorption of water; the blood volume i‘ncrea:aes, thereby
blood pressure. The angiotensin-I is converted into ang;gtensm-ll by the :
lungs. Angiotensin-II is a powerful vasoconstrictor and increases blood |

the blood pressure is maintained.

Composition of Normal Urine :

Water 96% vt SOl
Urea 2% ol
Uric acid

Creatinine




e

Lo S

A

e bodies e of sugar in urine

The presenc
: ing its functioning, is called

; imparfzt - also one of the causes fo.

inary 12

mEffére"t arteriole
Endothelium of glomerulus
showing the pores
Major
process

-
0Ly ;

E : —g the follow
w58 ; =
o is

§ o Proximal convoluted o)
Glomerular | _ " . tabule o
capillary loop 1Basement membrane @ D

1 S |

Parietal layer of Bowman's capsule . AIII

i ; e

a) L. S. of Glomerulus (b) A Portion Ma«g r

N drugs that
PATHOPHYSIOLOGY OF RENAL DISEASES i .

Glomerulonephritis is an inflammatory condition, possibly of all
Glomeruli are the main targets. Oedema may be present in both the
acute stages of nephritis. This stage is called dry nephritis. The cause
follows : Two, more or less equal but opposite, forces are always at

holds the fluid back with the ;Iessels.
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Sensory speech area

, (2) Thalamu
. : bral hemispher
(a) Auditory area (b) Taste ar -

; riphery of the bod: A
(1) Cerebrum (2 pons varolii (3) Ponsly ~

(4) Cerebellum
-~ (6) Spinal cord

prip!
ich are conveyed

(5) Medulla oblongata | ; e thalamus is unal
’ it interprets all the s

Fig. 11.4 : Laferal View of Cerebrum showing Functional
4 Midbrain :
. The nerve

It is the connection between cerebrum and oth

_ a1 ' pituitary gla
cells act as relay stations for the ascending and nding It shows




/ or dila
€n Sit g
2
ere, there are ma ’l-(
(0] Sses
Portant magseg of gre

i . centres protect the body
Wlthln the cerebral hemisph
pich act as relay stations. Im

from uney

o

) Hypothalarmtis:

[ ! Ganglia : It is a group of nerve
it influences the tone of skeleta] muscle

‘ runl. 2

oet i ;

| (.2 ’ Thalamus Tl"lalamus consists of a mass of s
nemispheres just below the corpus callosumnerve “

B ebr o .
el { the body associated with the impulses of pai

» All o
| ptery © sensory

{7 jjare conveyed to the thalamus and from there to the ger:(r)n ™
| e thalamus is unable to distinguish crude sensations. Excebtr{hidrt sat
f'_mterprets all the senses. Sens:
Bl Hypotpalamus : It is situated below and in front of the thal:

\ ptirdventricle. Hypothalamus performs the following functions 2
Hypothalamus regulates and controls the rellease‘] ’of ?1 1T
pituitary gland. = ;
It shows the presence of centres controlling the activi
nervous system. The autonomic centre present in t
controls the activity of autonomic nervous system.

icular Formation : It contains a large number of nerve cell
1 stem, there are collection of neurons referred to as the r

following roles :
ps in the co-ordination of skeletal muscle activity wl
e of balance. o
activities controlle
ratory etc.
a per:

‘nvolved in the regulation of the
0us system such as cardiovascular, respl
d with the sleep and wakefulness of
It is situated behind pons 'V?ro%lf ;

brum, It performs the follc;).,;, _w:gl.fu (

scle tone.

‘movements of M

- .-
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musclc fibres of large inte
a 1 collected intg bands o
M arisde fibres SUrroung
dss‘f;dj‘nﬁ—‘ i thickening of the ci

Tcula,
by
,‘,ﬂgf’o med pper part of rectum ¢,

: 1
u nta.ln g ands W

¥ and oF THE VARIOUS

NS

RGang

, (0) N

I RPTIO

fﬂﬂ s0. js masticated or Cchewe by e teeth

W;h@ foodthe muscles of the Cheekg 1, .

p dlus ready for swallowjng_

toﬂss r bo Alin’ which Convertsg

P o P icates the fooq.
Jubrica

fﬂ”m s and

It alSO cl
moisterflh o mouth soft and pliabe. The by,
Jhi0
i d

war

us of fOOd

movement of the tongye. The MUseleq -

¢c“p sesophagus. The Presence of‘ bolys %

g e and propels the bolys throug the oegq

| alstS s are lubricated by Mucus whjey, assis
;eoesophagu action of the mmuscular wall.

iSlets ,ﬂ'stﬂmc contr:

, stomaCh acts as a temporary
glucagonl. The sct on food. Tt f"dso Producesg :
of Water rﬁstohy drochloric acid, enzymeg Viz.
lipase. S, i

StarChes

T, Minerg] salts,

€ intringjc factor.
alloweq food Hydrochloric acid

rts Pepsinogen to

lpinsoluble casein which in turnp

1 intrinsic factor is
in IC juice of infants only. The Intr . !
MM’ ? asglmc inJ 113 12- The mucus in the gastric juice prevents m.
iption of vi 5

ical injury by acting

A Iso prevents chemical OIS :

: the contents. It a . ; : . Muscular
e hllqbrlctatlr;ih wall and other constituents c(;f ga;.t:: Ji?lis the small
ltier between the stom ith gastric juice and m Moo
. . food with g ) nt. Water, glucose,
;n ifthe stomach Ir{nlxeslag;e in the stomach to a limited exte
I Absorption takes p

\ mach i s
tomach into the venous

bsorbed through the walls of the's 0§

g drugs are absor

\Uon Some g

. tents by
t of its con 2

sses the tes intestinal jui
rhfSmaH intestine further p rOgor::ements. It also :.’e:;j'uice is alkaline
i m 0 11n ; > Conl

. SBmenta] ang pendular mes. The intestiBsic 85 % S e
U wat d various enzy ious functi ctive »-f

gdicr mucus an erform vario inogen to a 4
\ " in the mtestln'alJulce pand chymotr)’pirlto peptlfif?s §
:p‘?ﬂCrcatic‘ trypsinogen S peptonesharides to disa

Which further con

cc erts
t polisaiie se conv
0 Pan ti amylase conver .p aCldS- Lipa Sﬁ' |
1818 Creatic . o Ao ¢ on correshM
o 'and polypeptides in c

e a
lactas
“Clase, maltase and

o #onosaccharides.
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5, VANAspati, e
]8 nt of energy. ¢ b‘l o
ents : Many ny

true of proteins trients v,

’ minera

4 : Foods can be Class:: wa

t 0t trients they supply. Th'le int,
; use of proper foods ang % 18 ¢]
or inadequate. 4 me

tein Foods : Milk and milk prod
Ises, €& dal, gram, lentils d .uct
'groundnm’ tree nuts, sesa;ne 3

S, e.g_

mango.
Vit.'amin C 'rich fruits and vegetables, e.g., aml il
fruit, sweetlime, pineapple, tomato, ber (bor.)’ e ;;ggu:va{iﬂ

) , cauli

: e.g. brinjal, lady's finger, beans and p

eals, Roots-and Tubers : e.g. rice, wheat, jowar, bajra, ragi, p

J Qﬂs, Sugar and Jaggery : €.g. vegetable oils, vanaspati,
jaggery, honey. | g

I8 : Vitamins are organic substances pres

i Which are essential for growth and normal
‘ “130 all cells and are needed in the diet in

hydrates, protein
t be in corTe

ent in small :
metabolism. '

Btlals of diet : These includes carbo
,_mughages. These necessities mMus
iciently.
satisfies these requireme.n
building tissues and regulatlngf‘f
ains food from all the subg!
in the 1010

ts and he
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Luteinising Hormone (LH) : By
i secretes progesterone.
hases of menstrug] cycle are divided intg -

Proliferative phase : 19 days
Secretory Phase : 14 days
Menstrual phase : 4 days

Proliferative Phase : [t is characterized by neleads

ted and it gets renewed. In this :
€ lasts for ten days and is terminatec

and oestrogen production is inhibited.

Secretory Phase : Immediately after ovulation, the cells
stimulated by LH to develop corpus luteum which further
the influence of progesterone, the endometrium become
glands produce an increased amount of watery mucus which is
If the implantation of fertilized ovum occurs, then endometrium
the menstrual cycle is interrupted during the period of |

i fei‘tilized, the cycle enters in the next phase.

g' and progesterone and lasts for approximately four_to:ﬁv
'~ ovarian cycle is also in operation and primary follicle
each ovary contains 200,000 follicles each consisting ¢
gle epithelium. Towards the end of menstru
d elop into secondary follicle which consists :
tr by secondary follicle elevates the le_‘ 3
ogen by e
-les begin development, each cycle, usu ‘ at

~ Also, placenta which is developed










