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| INTRODUCTION

The human body 1S a sfngle Structure but i+ made up of bilons
of smaller structure of 4 mojos kinds,

Cell — Tissue — Organ —  System

Definiion OF HAP

It is sfmp\g the sfudy of Structure of indivisual body parts ond
how - they works (function of those parts)
The study of human body (nvolues twa  mojos principles

. Ana}omy

. Phgs\'olosy

Anotomy

Anaiomu \s the branch of biologfcal Sclence dealt with Ihe S’rudﬂ
of structure of different boda Paﬂs

Subdivision 0f Anokomy

ell Biology / Cytology  (Study of cellular structure)

Histology (Study of Hssve structure)

Giross  Anatomy (Stdy of stuctures visible 4o noked eyes)
Microscopic Anabomy — (Study of very small structures)

Systemic Anafomy (Study of specific bady systems)
Radiogrophic Anafomy  (Study of struclures with help of X - roys)
Patholagical  Anofomy = (Study of strudural changes  associate with diseo




Phgsiologg

It 1s the branch of bl‘oloau‘col Science deals with the S+Udl/ of
function and mechanism of different  body pasts .

Subdivision Of Physiology

Respim}ory Physiology (Study of function of lungs)
Renal - Physiology (Study of {unction of kidneys)

Immunology (Study of funckion of defense mechanism)
Neurophysiolagy (study of fundhion of nervous System)
Patnophysiology (Study of {functional changes linked with diseos
(ardiovascular Physiology  Study of function of heart € blood vessels)
Endocn'nologx/ | (Study of hasmones € body funchions)

Scope Of HAP

It 1s the base {or Unders’randlhg the anodomy physialogy of
different body pourts

It helps in the study of humon evolukion and development.
To understond  pathelogy of disense and pothologicl changes




| LEVEL OF STRUCTURAL OR@AN\SATlON]

Livin +hin35 consists of several level of shuchural orgam'za}for
that “ore 05socioted with onother in Vaniou ways .
* (hemical Level

* (ellular Level
* Tissve Level
* Ofﬂan Leve)
* System level
. Ol’gonism Level
.QJ
ChemicaL
LEVEL
CELLuLARr
/ LEVEL
Tissvg “—zo—
LEVEL @
ORGAN ]
LEver Bladder X :
SysTEM Urinary
LEVEL TTGC'l'
ORGANISM

LEVEL




_(hem\éol Level

° It is the lowest level of arganizaion
Tt Includes atoms and molecules. i-e. nitrogen, phosphorus etc.

(ellular Level
* Atoms and molecules (ombines together to fom cell
e Tt is the basic strucural and funchonol unit of Iife

Tissue Level
: Shuc\‘ural\g and Funch‘onollg similar qfoup of cells combines +08e+her
to form Hssve. Four bosic types of hssue In he body are :
D Epithelial Tissve
@ Muscular  Tissve
@ (onnective Tissue
@ Neryous Tissve

S———

Organ_Level
o Different kinds of tissve jained fogether fo {orm a strucre of

body clted orgon.
* Some examples Ofe heart, liver, lungg brasn , bladder.

Sys‘rem Level
* Tt 15 the level where different organs are_joined together to form
0 Dodxb\ xas%em
. B(lsicahﬂ our body contauns 14 Systems given below -
O Tntequmentary System
@ Skeletal System
@ Muscular  System
@ Nervous  System




® Endocnine System
© Circolotory — System
@ Respira\ory System
Dlges’due System
® Reproductive System
Lymphatic Sﬂshm
@ Unnary ~ System

Organism _Level
Tt s the highest level of organ-izah'onol Structure Where all parts

of body are func’ﬂ‘oning with one another fo @mplere fhe totol
orgunism .




[ Basic LiFe ProcEssEs |

The existence of Iife is mainly based on certain fonctions. and process
which are important for a h‘w‘ncj be|'n§7 to s{aﬁ heal’rht/ and Aurvive
and these basic essentiol ackuties thot are pe!formed bﬂ a h'w'na
being are (alled * Basic Lie Processes'

-ﬁ?&[ basical!3 includes -

Metabolism

Respirah'on |

Reproduction

Responsiveness

Maovement
Growth

Metabolism
Metobolism fefers fo oll the Chemical process dhat  takes Place in

Qur bodg. Tt s ba%n‘oallg the proess by which e  body changes
food and drinks into enerqy.
Ttis of two types

@ (otobolism

@ Anobolism

CATABOLISM ANABOLISM

Tt Is 4he breakdown of complex | Tt is bulding up of complex
chemical substances (nto simple( Chemical Aubstances wprom smaller,

(omponerts simpler - Components. ot

AAAAAAAA




Pespl'roh'on

Respiration (s defined as process  where h'\n‘ﬁa beings obtain energ
(in the fom of ATP) by taking 0xygen and releaging  Carbon - ol
oxide .

Reproduc’n'on

* Reproduchon 1s simply defined a2 " feproduce’ . Reproduction s 4he
blological  process by which oraonigm Qive bitth or give nse fo q
- New organism.

Responsiveness

Tt is the ability of h‘\n‘na beinﬂ Yo fespond o any chonaes in
the external or tntemal enviconment .

Movement

Tt 15 he process of mouement of whole booh( of individual organ
cell ffom one position to another .

Girowth

Growth (s defined a& increage in masxs and size of bodn/ or organs
Tt occure due fo Increase jn number of size of the cell.




| HOMEOSTASIS |

Tt is made up of two wods “Homeo' and

Homeo + Stasis
(Same) (State)

" stasis’

Homeostasis is defined as the ability of humon body 1o maintoun
a constant {nternal enuironment b‘d moinfm‘nn'n% and balancing q

H, temperature , acid- base level efc.

The tequlotion / mointainonce of the homeostasis 1s Qovern bt/ the
feedback S%’(ems of the boo\»{

FEEDBACK SYSTEM

When there are some changes tokes pace n the intemal envifonment
of body then body's feedback gstem works fo foke it back into
the notmal / eo(ui\\ibﬁum condition .

A feedback ystem includes three basic components

e Recep’ror
e (ontrol Centte
o Fffector




Recep’ror
A reeptor is a body structure thot monitors [ detects changes in

the ntermol environment of bodd.

(ontrol (entre
A control cenfre 1n the body IS Tecelve the fnput from the receptors

and Qenerotes output in the form of newe impulse , harmones or
other ~ chemical signols.

Effector |
Effector s a body Stuclure that Teeives output from the  control

(entfe ond fespond fo the Commonds of contro| (entre.

Types of Feedback Systems

There are basicolly two fypes of {eecdoack  sysfem
O Positive  Feedback  System
@ Negoﬁue Feedback Std,&tem




NEGATIVE FEEDBACK SYSTEM

A negah‘ue feedback system  responses 1o reverse | decrease the
Changes in nternal  enuiconment -

_example *  Requlakion of blood  pressure

Stmulus

TIncrease \n Heart rote

|

Blood Pressure Increosr—

|

Receptor

Baro receptor achivotes
ond Sends [nput to
Control centre in the
form of newe impulse

' Blood Pressure baclk
Brain Collect (nput return 4o -homeostous
and Sends output

¢

Effector
Rlood vessel receives

output € gets dilated

!

Blood - Pressure decreased




PosiTive FEEDBACK SYSTEM

A positive {eedback Aystem  esponses to Increases the change In
intemal envifonment:

example .

Normal Child Birth

SHmulus

(ontrachon of vterus wall forces
baby's body/ head fo cervix

b

Sﬁe&cm‘n%_ of cervix -+

+

Receptor
Stretch sensihve nerve cells
Sends (nput to Control Centre
in the form of nerve impulse

b

(ontrol (Centre

Brain collects \nput and sends
output by releasin% OX\ﬂOCfﬂ

‘

Effectoy
Uterine muscles contradt more

foreefully

}

Tncreased stretching of ceruix
cavses release of more
oxytocin which resuts rn
More stretching of cevix

—

Baby's body stretch ceruix more




ICELLULAR LeveL OF QRGANISATION I

Cell |
e A cell is the basic Structural and funchonol unit of el life

o The cell was first discovered and named b\/ Robert Hooke in l'ges.
o The first h'vingr e\l was discovered b\/ “Anfon Nan leeywenhoek

. ’ d .
e There are 200 different types of cells ‘Presenfr in our body
* (el Biology o Cq’fo\o%q IS the branch In which we S’rvdlf about Cellular

stucture and funclion .

Mitochondriq

Nucleolus —

Nudeus

Smooth
Endop\oxm'c

Relculum

CELL STRUCTURE




Parts of (ell

A cell |5 basica\h, dided into fwo moyos Paﬂs |
® Plasma Membrane
@ (el Orqanelles

* (ytoplasm

* Ribosomes

. Endoplasmic Reticulum
Golqi - Apparatus
Mitochondria
. quosomes
® Nuclevs

PrLAsMA MEMBRANE

* Plasma membrane also known as ‘Cell Membrane' Is a +hin, flexble «
elastc  Darrier o5 Outer covenng. thot separates the Intemal components
of the ell from extemal enuironment

e Tt 15 @ Selectively Permiablc membrane that allows only few gubstances
fo pass through .

* Tt is made up of
- Protein  (60-807.)
= Upids (20-407-  in whch 157 paﬁ S Phasphoh‘pids)

- (orbom{dra}es (1-27)

* Plasma Membrane Contain bilayer of *Phaspholipids '
e The Phaspho\ipid molecules have fwo Paﬂs

— Head  (‘Hydrophilic)

- Taul (H\/drophobl'c or L\'poPhih'c)




Membrane TIntegred

Peripheral Protein
Channe\ Protein

— Phasphalipid bilayer

PLASMA MEMBRANE

Funchons of Plasma Membrane

Protedion of cells
Act as a barmier to separo}e @l's Internal environment from external

orgomism.

Give a specific shape 10 cell

Requlate and control movement of substances

Prevents movement of other substances that can be harmful for cell

CELL ORGIANELLES

C\,ﬁoplasm
T s a gel like substance present in the whole cell from nucleus fo

P\asmq Membrane .

The fluid portion of cytoplagm in which other cell orqanelles (. ribosame
rgi’(ochondria ete ) are suspended 1S called 'thoso\' or * Intacellolar
luid *

(ytosol contains woter (35-907)  jons, amino acids , proteins, , lipidls
different fnorgun-'\c substances -and  salts .




Ribosomes
* These are tiy qronules omposed of RNA < protein
. Thﬂ, S\frﬂhesize Profeins from amina acids US!‘D%, RNA and hence
they are alsa known as 'Fodm\’ of Protein’
. W\ey are of fwo types
- Free Ribosomes - ( Present free\\( in (tﬁosol)
- Membrane bound Ribosomes - (ottoched with endoplasmic celiculum )

EndoP|asm|'c Rehculom
. Endop\osrm'c relcolum s 0 network of membrane Hached with the

~ nucleus , helps in the transportation of materiols blw cell organelles
Tha( are of two 1ypes

® Smooth E-R- (dont contain ribosome Synthesize fot < ails )

@ Rough E-R- (contain ribosomes , synthesize protein)

Nucleus

Rough Endoplasmic
Reticulum

Smooth Endoplogmic
Reticulum

EnoopLasMic  ReTicuLuMm




GrolqiApparatus / Giolgi Body / Grolgi (omplex
e Tt fg r;sen} near the nucleus . ;
T consist of 4-6 fatened sacs ( bagq tke stuctuee) called as
'Cisterns " placed upon each other.
The profein move from endoplasmic eticulum fo- qolgi OppOrTIUL

. G\O\Si apparalus - stores | modifies and +ransponl protein  across  cell

O—— Vescles

o Q=

GoLGT  Bopy

Mitochondria
e T+ is also known as " Power Hovse of Cell’
* Tt cnsist of two membrane bound Stucture
= Outter Membrane  ( Smooth)
- Tnner Membrane ( Folded )

. ﬁ\g, Per‘?orm Cellular respn‘rah‘on and olun'n? this process - enerqy IS, releaged
Which 1 Used fo dorm ' AT’ and this ATP |s uhilized [ used § ehs

per?onm‘n% various achvites | :




Outer Membrane

Tnner Membrane

MITOCHONDRIA

L’gsosomes

e They are membrane bound Stucture filed with 'd|'3esh‘ue enzymes .

e Tt helps fo clean cell b\/ d|‘3esh‘n%, foren‘an matenials and dam03ecl
cell Orgone\les.

¢ Ttis aso known as “Svicidal bags of @lls' becawse When el
orﬁane\les qet damaged , lysosomes get burst and digest the whole
cell .

Membrane

Hydrolyhic / Digestive Fnzymes

LysosomEs




Nucleus _
* The nudeys 15 Qenerall Spherical of oval 1 shape ond It 1s the

|0r3es’( Structure of the  cell .
* Nucleus controls all the achiviies done by the cell and thot's ushy

it 1S alss known as  Brain of the cll’
* It composed of two ports
@ Nouclear membrone / Nuclear envelope
@ Nudeoplasm

Nuclear Membrane / Nuclear Envelope -

e Tt seporates nucleus {rom Cytoplagm
e T+ (ontains O‘Doreg/ space ot pemits tansfer of matenal . blw

cx,kop\w;m and nucleoplogm .

Nucleoplasm .

Bis h'aru\‘d_ round Substane  Covered by nuclear envelope

e Tt (untoins 'nuceotus’ and ' chromotin  Fibres / Materials'

e Nucleolus forms ribosomes € Chromakin madenal forms  Centosomes,

Nuclear Enuelope
(hromahn Matenals

RN
Nucleolvs

% ”f) Nucleoplasm

% d Nuclear FPore

NUCLEUS




TRANSFER OF MATERIALS AcrRosS PLASMA MEMBRANE

Transfer of substances acloss the cell membrane s necessary fo mainfain
the nomal tunchioning. and survival of +he cell.
Substanes move though the cell/ plosma membrane by o mgior process
O Fassive fransport process
@ Adive Hronsport  process

Passive Transpor’r
In passive ransport substances move across the cell membrane from
the area of Migher Concemtrotion to the area of Lower Concentralion .

In passive tronsport there is no energy & requitment o mMoue
substances acloss cell membrone .
Tt 1s of heee fypes -

* Simple Diffusion

o Faclitated Diffusion

e (0smosis

Simple Diffusion -

|
In simple diffosion  substances Sirply  moves across cell membrane
from tne area of higher Concentrodion o the areq of lower concentration

Tt doesn't fequites any Carmer  protein .

(High (oncentration)

] [ Plasma Membrane]

*e"ee ( Low concentrotion)




Facilitoted DifRysion =

Tt is also known ax ‘ Camer - medioted Diffusion . In this moalecules
Moves from high Concentration to low concentrakion with the help of
Canier Proteins’ . Tt includes movement of large molecules and qlucase,
Vitamins elc.

. [ Exiracellular regwn]
—>
e~

¢ [Intracellvlar region]

Osmosis -

Osmosis 15 Simply defined as movement of Solvent molecules across g
Semi - permioble membrone and here the Solvent IS bqsmuy “waler’
hence 0smosis can be defined as movement of water molecules acmss
sem Cell membrane / plasma membrane from higher concentration to

lower concentrodton .




m've Transport
Active tronsport is defined as g process that fnvolves 4he movement
of molecles fom a fegion of lower concentroton fo o fegion of

Nigher  concentration by using. extemal energy.
Enerqy is mainly obtained by the breakdown / hydrolg»sfs of ATP

It 15 of 4wo types
. Pn‘man, Achive Transpor’r
° Secondom{ Active Tmnspoﬁ

Pn’man/ Active Tran.sgor’r
- In priman, achve {mnsporf the enerqy 1S Uhlized by the  breakdown
of ATP

— It requites (omes Pro%ein
= Lov. of the whole ATP uses In pn‘maﬂ{ achive ermapor#

— Lxample - Sodium- potassium pump




Secondon’; Active_Transport

In secondary active transport energy 1s vsed from  electrachemical
qfadient +hat 1s ﬂenero}ed bt/ achve transport

They are of two types

Sympor\-er

Antiporter

SL!mPor’cer .
A Slfmpor’(er IS 0n Ockue transport protein hat ‘h'anspod two
different molecules across the cell membrane in the Same difection

Aanor’(er =

An antiporter Is an ackve fransport protein thot transport fwo
different  molecules in opposite dlirections




CeLL DivisioN

e (ell division Is a Process b\, which a pore_n% cell divides [nto two

doughter cells.
* Tt is olso known as ‘(ell Reproduckion’ or r (el Multiphcakion’

e The cell division fokes place Clpprommaldt/ In every 24 hours .
Thete are basmal\\/ two types of cell division

Somotic (el Dwision / Mitosis

Repfoductive (et Division / Melosts

® O o

Cell ch\e
During_ the dI\HS\Oﬂ of cell , DNA replication and cell qrowth fokes place
The @\ qycle is e sequence of events or changes ot fokes place

dunn%. the division of cell into daugftter cells.

Need of Cell Division

o for growth of orqamsm
e To weplacc old; deod and fnjured cell

» For qamete formaion




Phases of Cell Division / Celt Cycle
A cell cycle or cell division fvolves two basic  phases

. :[T‘thase
e M- Phase

In’rerphase

o Tt is +he longes’r phase of cell division and +akes almost 23 hours
means 957. Hime of the cell -division

* ]t is basically the preparation phase of cell division

o Tt consist of three phases °

® Gu Phase

@ S Phase

® G, Phase




(4 _Phase -

e Tt 1s simPl\, known as “ First Girowth Phase

* In this phase cll is metabulically very actve and feplicofe most
of its cell orqanelles  exept DNA

* Gu Phase last for 8- 10 hours

S Phase - SO
e Tt s known as "Sqn%hesis Phase '
e Tt is the interval between .G and Gia Phase
e During_ +his Phase cell makes on entire (opy /reph'ca}e its DNA and

Centrosomes . | |
* S Phase lasts about for 8 hours -

(12_Phase - B
e Tt is termed as ‘ Sewnd Giowth Phase'
e During. 4his Phase cell Smw’rh continues , enzymes and Other pm%ea'ns

are synwesized.
e (l, Phase lasts {for 4- 6 hours

M- Phase

e Tt is fhe final phase of cell division .
e Tt {s also of two types

® Mitosis

@ Meosis




® O .

Mritosis [ Somahc Cell Division

Somadic cell division or Mitosis dhe type of cell division where the
daughker ell produced Ore exqu\{ similar fo parent  Cell haw’n% £0me.

numbper of chromosomes qas +he Parem‘ cell
Mitosis occurs In the  whole body cells excep} germ cell and nevron cells .

Tt is also known as “Equalional Division’.
Mitosis occurs [n two 3’“]395-
kon/okl'nesis

CL,’rok\‘nes(s

karyokinesis
|

It is the proess of “nuclear division'
Tt occurs i 4 phases

Prophase

Metaphase

AnaPhase

Telophase,

Prophase -

In early prophase , the chromatin fibre condensed and form chromosomes
IN which two sister Chromakids attached together af ~centromere .

The centrosomes thot replicates [n the S- Phase move towards opposite
poles of the el and storded {0 form  Mitotic spindle’ ar * Spindle Fibre '
In late prophase Mucleolus, Endoplasmic feliculum and olner cell

Orqanelles - started d\'sqppearins.




Me’ra!)hase :
metaphase “nuclear enuelope’ s comp\eke!g dl'sfn’reﬂra}ecl.

* During metap ‘
- Tie Spindle fibre of centrosome align the centromere of the. sister

chromakids at the centre of the cell.

Anaphase -
» In anaphase | the centromere  Splits and thus the two sister chromakida

qets sepasated and Move owads opposite  pole of the cell.
» Once sepatated | the chromatids aqain fermed 0%  chromosomes'

Te\o‘phase -
* In 4his phase , the daughter chromosomes feach the opposite  poles

and spindle fibre gets disappeat.
e (hromosomes afaou'n stared COnuern% o * chromakin fibres’

C\!bkinesi«s
» Tt is the division of cell's cyioplasm and organelles in newly fom cells.
o fach new dauﬂh%er cell  now agcu'n enters [nto the Interphase S‘fuge'

and cel\ division Continues.




Meiosis / Reproduchive (el Division
* Reproductive 'cel! division or Mejos's IS the Wpe of cell division where
~the davgpter clls feceive only half chromosome qf parentral cell -

* Meiosis occurs in gem cells /- Sex cells / Reproduchive cells found Tn

mole qonad (Testes) and female gonad ( ovory) 40 fom Grametes  ( Spemn

~and Ovum).

* Tt |s also known as Reductional Division'
* Meiosis Occurs In two  Succesive s’rages :

O Meiosis - T

@ Meiosis - IL

Melosis - T

Tt consist of Hour phases
) ProPhase -I
@ Metaphase - T
® Anaphase - I
® Telophase - I

Pro|phase -1
e In pophase - 1 %‘rsﬂt, chromakin fibre condensed 4o form ‘chromosomes’
and *hese chromosomes exist In a paif lled Homologaus  Chromosome: Pait’
e In 4he last step of prophase -I there is an exchange of DNA (genehie
Moteriol ) Detween these paifed  chromasomes {or__‘ Qenetic recnmbl'nah‘on._\

/
/
/

Me’(aghase- I
e In Mmetaphase - T the spindle. fibre of centrosome ah'gn +he 'Homo!oaou&
Chromosomes' of the cenfre of Hhe cell




Anaphase -1
e In anaphase -T +he homo!ogoug chromosome gds SEPaJa}eol and move
Yowards oppos({e pole of the cell

Te\oPhase -1

* A nucleoar membrane {form around each homologous  chromosome , the
Spfndle fibre gds disappear and by the process of cqfok«'nesu's two
new hoploid el foms

DO[RY

Prophase- I Metaphase - 1 Anaphase - L Telophase-1

Meiosis - IL

e The two new daugnter cells thod {orm (n  meiosis -® I |‘mmedr‘a}ely

enters into  Melosis- IL .

e Tt also includes 4 s’(ages
) ProPhase -IC
@ Metophase. -
® Anophase -IL
@ Telophase - I




Pmphase I
Th prophase - I nuclear membrane of newly form daughter cells again

started disappenning and centrosome form rm’rohc spindlle .

Memphase -

The spmdle fibre of centrosome ahgn e chromosomes (with Sister chromahds)
ot the centre of the cell .

Anophase -Tr

The centromere spits and sister chromakids. Sepam}e and move +Oward/>
Opposite. . pale, o? e all.. -

Telophase -1C

The stdle. {iore drsappeals and a new nuclear membrne forms
oround he  seporabed - chtomalids ond by the process of cytokinests

we 3&% L new haplmd cells .

S ©
0 ®0¥ g
Y0089

Prophase L |  |Metophase T | | AnaphaseT. | | Telophase TL| | (ybokinests




CeELL JUNCTIONS

Cell Aunchion 1S S\'mp\\, ‘e conneclion blw  two plogma  membrone Or

two cells .
Tt can be sSeen between two cells or blw cell and basement membrane

e Tt consist of mulh - P(defn complexes that Prom‘des ontact blw
two ne\‘/qhboun‘ng cells .

Funchons of Cell dunclions
* Helps in aktachment of cells.
* Helps in transfer of fons/ substances
* To prevent the movement of unwonted substonces
¢ Helps in Cell communicakion .

Types of Cell Aunclions

'ﬁ;e(e are Hive different types of el _junchions
@ Tight Aunctions :
@ Adherens unchions

® Desnosomes
@ Hemi - desmosomes

® (ap Aunctions




Tight Tunctions |
. 'ﬁghi _junclions act as a barier +hat ‘preuen\‘s'-Fhe movement of

unwanted Tons | substances across cells.
* The celis of epithelial Hissues Yhat found 1n stomach, intestine and

Uﬂ'nan{ bladder Contain mam/ h‘gh% dunchons  that Pr'auen’rs the leakr‘n3
of components  Into blood .

Adjacent Plasmq
Membrane

Taht +——
~Aunchion Protein

TiHt duncTions

Adnherens Junchons

o These are also called belt desmosomes
* Adnetens {unction contain plague (o dense fayer of profein)
e The a\qcopzso%dn Present In adherens ﬁ]‘unch‘on helps J[O/jofn the cells |

N

—— Microfilaments

Plaque <

O 1

Gilycoprotern

ADHERENS _UNCTIONS




Desmosomes

* These junctions keeps ihe neighbouring cells together.
* They contains Plaque and infemedhiote filament (made of keratin )

e The qlycoprotein  helps in odtachment of cells.

l ~ Plasma Membrane
' Tntermediate filament
Plague

JIntercellvlar
Inacelivtar <—
5pa<c

G!chopro’(d‘n +——F ”

'DEsMosoMES

Hemidesmosomes

e Hemidesmosomes resemble like desmosomes but Jrhey do not atach with
adjacent cells | they are basicull\/ oftached with the basement membrane .

—» Intermediate Filament

m , » Plague

: Basement Membrane

'HEMIDESMOSOMES




(rap TuncHons
* (ap {unchions are specialized Intercelivlar  Connection  between Cells
which helps (n the Yansfer of fequired fons | substances between two

Or more cells .
6 A Qop junction allows the communicokon of cells with one ancther.

L~ Plagma Membrane

= Glap Aunchons

G1AP  _TuNcTioNS




CeL COMMUNICATION

o (ell communication 1s also known as ‘(e signalh'ng'

e Ttis the abi\ihf of cell Y0 receive and send s(andls fom £ 1o
another cell.

* (ell communicotion is mportont for groun‘h and  dlevelopment of cells.
It s also impordord Ho maittain  homeastasis .

* (ommunicakon between cells fequires -
0] Ligand © the signalh'ng molecule
@ Receptors: the site where leceptor bindg

T(;pes of (ell S|'3nallin<3
® Pacrine Su'analh'ng
® Autacrine S\‘ana!h'nca
@ Endacrine Signalting
® Direct Slgnalll'n%

Paracrine  Signalling -

* FParacnne ¢ signoih‘% is a fom of cll s nalh'n% in which '+ar3d cell’
S Very close 1o 's\gnal\in% el bot not lrectty” attached] .
e T plays an l'mpodum role In qrowth and deueIoPmern‘.

I

[ Stgralting Cel Target Cell




Autocrine  Signalling - |
 Tn autocane sfgnﬁumﬂ ~a el sfgnpls to teelf | releasing a
h‘gund thot  binds fo feceptor on its own AU(PJCQ.‘ |
* Autocrine S\'gnalh‘ng plags @ kel{ role In " metastasts

Receptor .'./\ binds with own receptor
5 Ligonds

Endacrine S\'gnalh'ng

* When the target cell Is oo far from signalling cell , +hen cell releases
its signals h'gonds) into. the * bloodstream' and act on ’rarge} cells
and his type of signalling , called Endocrine sisnolh‘na.

e Tn endocrine signalting signals are in the form of hamones

Harmones +————e o Receptor

,/"\ro/.

—— Bloodstream

Blood
Vessel

Direct Signalling

* Direct siqnalling - ocaur by Jrrans?em‘ng signal molecules  across qop_Junction
blw neighbouring @ls .

—* Giap Aunckions




Tissue LEVEL OF ORGANISATION

Tissue
o Tissve s defined as qroup of Cells haw‘n% similar  shucture and

functions . |
* Histology is e branch of science thot deals with the study of Hssues .

T\!'pes of Bod‘{ Tissues .
P\ccordl‘ng Yo stucture and tunclion body tissues Con be classified into
four basic Caiegon'es'-

) Etheh'a\ Tissve

® (onnechive Tissve

@ Muswlor Tissve

@ Nervous Tissue




EPITHELIAL TisSUE

Tt s also known as ' Epithelium’
Tt forms the outer couen‘nS of body and 1nfemal organs .

In epithelial tissve cells are closely pack in the form of continuoug

Sheet haw‘ng no intercellular space.
In epime\\bl Hssue cells are connedted with bosement membrane bt/

hemidesmosomes .

Basal
Surface

Nucleus

EPITHELIAL TISSUE

Funchions of Epithelial Tissue -
Protection  ( protects undedying Hssve from injury and  boctental infeckion )

Secretion

( secretion of swead from sweat

glands )

Absorblion (  Absorbtion of water ond Nutrients )

Excretion

( Eliminakon of waste Pmduds)

— Apical Surface




Types OF EPITHELIAL Tissue

EPITHELIAL TISSUE

STRATIFIED
- Strokfied  Cuboidal
- Strakitied Squamous
— Strakifed  Columnar

SIMPLE
-Simple Cuboidal

—Sfmp\e Squamous
‘Sfmple (olumnar

Simple Epithelial Tissue
Tt 1s made up of single layer of cells and s divided -into 3 sub
Ca}egon‘es ; :

Q@ Simple Cuboidal Epitheliom

@ Simple Squamous  Epithelium

@ Simple  (olumnar  Epithelium

Sl'r@lc (uboidal Epﬂheh'um'-

T+ consist of sinalc |ax/er of  (ube Shaped cells arranged on basement
Membrane .

Location | © Lining of kidney tubules, poncreas , Covering of ovaies

Function | © Secretion , Transporation (glonds) , Fittration ( kidney)

*j1°]° Single layer of cube
— Shaped cells




Sfmp\e Squamous _Epithelivm
It consist of Sing\c layer of fiat cells orrancjed on basement
Membrane .

Location | . Lining of heart | blood vessels, air sacs of lungs )

Funcion | . Absorblon and Filteralon

Flat Cells

Basement Membrane

Simple Columnar _Epithelium

Tt (onsist of single layer of fectangqular shaped  cells arranaed on
basement membrane .

Locahon | © Lining of entire digeskive fract , reproducive system | eyes, ears

Funchon |: Absorblion, Pratecton, Secretion

llll!llll Redargular Cells

—— —> Basement Membmne




Strotified Epitheliol Tissve
It s made up of mulkiple layer of cells and fuether divided Into 3
Sub cateqories :

O Stratified Cuboidal Epithelium

@ Strokified  Squamous  Epithelim

® Strakified  Columnar Epithelium

o

Stratified Cuboidal _Epitheliom

It s made up of two or more owper of cybe shaped cells attached
On basement membmane. =

Location | : Lining of Sweat glands , male urethera, uretus and anus
Funcion |: Protechon, Secretion, Absorbtion

Strakfied Squamous Epi’rhdn'um .
Tt s made up of muttiple layer of flofened cells.

Locakion | . Skin, Mouth, Throat and Vagina
Funchion | . Protection , kerakin mokes skin waterproof




Strakified Columnar Epithelium

T+ 1s made up of several layer of rectangular - Shaped cells.

Loaakion | ' Mucous membrane , Lining of eyelids

Funclion | : Protection and Secrelon




the body

CONNECTIVE TISSUE

(onnective Yissve as the nome soys it connects | support and binds
differe  Hssves and orqons of the body.
It is the most abundant and widely distriouted Hssue system tn

In connective Hssue lls are looseh{ packeol ha\n‘nﬂ Q huge intercellvlar

Space

ComPosH\'on of (onnective Tissue

A connective tissve is' composed of {’onowincd fhree components

Cells
Fibres

Giound  Substances

(ells

Fibroblost Macmphages Plogma (ells [Mast Cells | Adipocytes |  WwBc
They are the | Developed | Developed | T+ releases | Also known| Also knew
most Common-| from mono-| from B- | histamine | as Fot cells | as Levkoaytes
“ly found cell [-cytes |, it lqmphochs thot dilates | anc| i+ [Tt protecis
inemly in desHO&d/‘s and 1+ Sec- | blood vessel | stares fol bOdl( from
all nneckive | bacteria  |-Tetes antbody Infeckon
Hssve




=® () ¢O0®

Fioroblost | [Macrophoges | | Plasma Cells | [ Mast Cells Adipocytes | | WBC
Fibres

(ollagen Fibres Elastic Fibres Reticular Fibres
Made of collagen typeI| Made of elastin Made of collagen type -IL
Non- branched Branched Branched

Very stron Flagtic Nature (oaking of  glycpwotein
Thick  compared 1o Thin Compowe 0 Thinnest

other two Aibres
Prouide skencj’rh_

(ollagen fibre
Provide e‘ﬂ&’ﬂ’cih{

Provide  support

Giround  Substances

o It Is amorphous gel - like  substance In which cells € fibres qre sugpended.
e Tt Pn‘marihf (omposed of | Woter, hyluronic acid, qycoproteins | sulfalke etc.

_Functions of (onnective Tissve

T+ Conneds  different body Hissues
Provides Skena’rh and Pro%edfon Yo different body orans .
Provides  shuctural  {framework o bodly .
Transportokon and fat storuge .




Types OF C(ONNECTIVE TiSSUE

(onnective Tissve

[
Loose CT-
- Areolar Tissve
— Adipose. Tissve
— Reticular Tissue

Dense CT-
Dense Recdu\ar

Dense. Trreqular

Loose (onnechue Tissue

Loose connechve Hssues are present all over the body

|

Specialised C-T-

- (m’«i\age
- Bones
— Blood

~In loose

(onneclive Hssve fibres and  @lls are loose\xf arranged in semi- flid
motix . It has \arge propom'on of gmund substances .

Tt 1s fudher classitied into 3 m}eaon‘es :

® Areorad C(onnechive Hssuve
@ Adipese (Conneclive issve
® Relicular Connechive  tissve

Areorol (onnective Tissve -

Tt consist of Collagen fibre, elastic fibre, felicular fiore and  several kinds
of cells such as fibrblasts |, macrophages, plasma  cells, adipocytes ele.

Adipocytes

Locohon | - Below he skin and between muscles

o

Relicular Fibre <
Elastic Fibre

Fiboblast

Funchon | : Giives strenqth , elostictty and support tissue

Macrophages




Adipose (onnective Tissue -
Tt mainly consist of adipocytes and few number of fibroblost cells

Locakion | © Deep layer of skin , oround heart andl kicney
Funchion | © Prevent heat loss  proteds orgon

Fiboblag:  +— » Adipoqytes

— Fat globules

(ollagen Fibre +—

Reticulor Connective Tissve -
Tt mainly consist of reticular fiores and rehicular cells

Location | = Liver, red bone mamow , afound blood Vessel and muscles

Funchon | = forms stoma of 0fgans

— Relicular cellg

Dense (onnechive Tissve
In dense connechive Hssve , fibres are closely packed  and fibre.
(ontent s Nigher and @l cntent s lower.
They are olso divided in two sub" cofeqries -
O Oense Reqular Tissue
@ Dence Tm?au\ar Tissve




Dense Regular Tissve -

In this fiores are aronged 1 o feqular ( parllel ) paltem.

Locaton

. Tendons ( AHoch muscle 4o bone)

Ligaments ( Attach bone o bone )

Funchion

. Prouides shong oHachment

g —» Fibroblost
<z

Do e
@ —]
I

> Co\lagen Fore

Dense Trreqular Tiswe :

TIn Denseul'necavlar Yssve fiores are armnaecl |‘rre8u|arlt/ CranolomlL/)

Location

Funchon

. Demnis of skin , liver, festes, Lymph node
2 Provides  strength

—> Fibroblagt

Co\lagen Fibre

Speciolized _(onnective Tissve

Rother thon obove (onnecive dissue | these are Supportive that help in
Mointaining @rect posture and  support Intemol organs, .

0] (aﬂi\age
@ Bones
® RBlood




Bones -
o Bone Is the hardest (onnective issue
Tt helps in mou'n«‘a\‘nfna the shape and posiure of body
* Tt is composed of 257 water , 307 orqanic makena] and HS7.

\‘noraom'c solts.

Blood :

Tt 15 a fiuid connechive tissue

Tt is composed of 687. plasma ond 4SY. of cels.
* Blood cells are of three types

® Red Blood Glls CRBCs)

@ white Blood Cells CWBCs)

@ Plalelets

Coﬂi\age :
o (ar’n‘\age s mosh Presen’( in the embroyom‘c staaes and work @ q

Supporh‘na Skeleton.
e Moast of +he (UIHlGSQ s (epla(éd by bones In adults, however It

Supports Some  Structures  in- adults oo .

~

k¢

IuperrecT



MuscuLar TissuE

Musclor Hssue also known 0% Muscle Tissue' Is made up of elongofed  cells
Glled 05 “Musde Fibrs' that uses ATP to genente {orce .
The main funchons of musde Hssve are

* Produce movement

* Stabilize body - positions and - maintain posture

. Producing heot

'R;,pes of Musde Tissue

The muscolar tissue is of hree ypes
© Skeletal Muscle Tissue
® Smooth Muscle Tissve
® (ardioc Muscle Tissve

Skeletal Muscle Tissue -

The cells are long ond cylindnicol in- shape

The cells of skeletal muscles are multinucleated]

e These muscles are also known as Stnated muscles .

o Skeletol muscles are vo\unhm, in nature
o Tnese musce afe ottached to bone and hence olled skeletal muscles .

4ov. of body moss Comprises skeletal muscles .

TLL
Multinuclevs --:-EE.....:."’ o
l'i.lllllﬂll"" Strickims

I TTTEL 1S




_Smooth Muscle Tissve :

The cells are spindle - shaped
The cells of smooth muscle dssue are uninucleated (sinale nucleug )

Smooth muscle 4ssue are MNon- stnoked
Smooth muscle Hssue (Qre \'nuolunhm/ In nalure

2. % > Nucleus
- % |
== e sl o

Cardiac Muscle Tissue :

Thex{ are tound only in the heart
The lls are uninucleated
(ardiac Musde Hssve afre Striaked

Theu( ale 1‘nuolun’ranf In nature

— Nudeus




NEervous Tissue

Nervous Hissve Is the most complex Hssve in the human body .
° Tt & the main tissve of our nervous System

* Tt is formed by a network of more than 100 milion newe. cells .
* Nerous tissve consist of two cells - -

@ Newe cells or Neufons |

@ Glial cells

Funchons of Nervous Tissue

. Regula}es and controls body {unctions
* Gienerates and transmits nerve impulse .
* Support, insulates ond protect jmpulse Qenerating - Nevfons .

Nerve (ell / Neuron

Nevrons (also called as nerve cels) Is 4he fundamental untt of  braun
and newous System ond fs composed of Cell body, Dendrites, Axon
and Axon terminols

Cell Body [ Tt contains nuclevs and other cell orcdane(!es

Dendrites |- These are short branch like Shruclure Yhat receive Messages
from other Neurons

Aron |2 Itis thin, lonq and cylindrical process , carties electrical tmpyl

Axon Terminals |: End part of axon , fransmit Signols o other neurons




. Dendrites . Axon Teminals

Axon

{V
Cell Body

Olial Cells

Gllial cells olso known as nevroglia , dre non- Neuonal  ells
Tha, pro do not  produe elecnical Impulse

They maintain homeostasis

“The provide support and  protection for nevrons.
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