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INTEGUMENTARY SYSTEM

e The word Tntequmentary stands fos (ouem'ng.

o Tt consist of skin ond acessary orgons e, hair, Noils £ skin glands.

* Dermatology is the bronch of science that deols with the study <
Heatment of infequmentory - system .

SKIN

e The skin is the outer Covering of dhe body.

¢ In humans, B is e lorgest orqan of intequmentary System.

o Skin (onsist of 19-157. of fotal body weight.

o The thickness 0f skin varies from 05 mm (en 4ne eyelids )
o 4:0 mm Con the sole ) .

Layers of Skin
Skin s composed of three layers -
® Epidermis
@ Demis
® Hypodermis

Epidermis

De"m.s i

Hypodermis «— |




Epiderm\'s

o Epidermis is the ovtermost layer of the skin

e Tt is omposed of keratnized Strokfied Squamous epithelium .

* The epideris has no blood vessels.

o TThey qget nourished by diffusion of nutrients {rom underh,u‘nﬂ
demmis  loyer

* Epidemis Consist of 4 mgl‘or types of (ells.

© keratinocytes

@ Melanocytes

©)] Langerhan‘s (ells

@ Markel (Cells

Kerhingcytes
* About 907 of epidemol cells ore keralinoytes which - produes "kerotin ’
e Tt is tough, fibrous protein thot Prouides hardness and make skin
wokerproof .

M@\GﬂOC\!‘\'@S
Avowt €7 of epidemal cells are melanoytes which produces ‘melanin
Melanin 15 \ellowish Yo brownish Pl‘gmerw that  Contributes 4o skin
olour and protedt from UV light .

Longerhan's Cells
o The\f arise from red bone marow ond fovolves in immune responses
to protedt our skin from  microbes .

Merkel (ells : | k4 I

i MPERFE
o They ore spetiolized cells that receives the sensodion of fouchNpapetc.




Layers of Epidemnis
- Ep'\'denm's s Composed of five lax(ers
® Stiatbum (omeum
@ Strodum  Lucidum
® Stralbum  Giranulosum
@ Stratum  Spinosum

® Strolum  Basole
]
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Shotum  (Omeum

o Tt s the uppermost |ayer ot epidermis
e Tt consist of as-30 layer of fiot | dead |, kerihinized cells.
e t ads as a boarner aqoinst heot | woter <€ mamf other chemials

Statum  Lucidum
e Tt is Jound only fn thick Skin
o Tt contoins fiok | deod, kerdhinzed els




Stolum  Grranulosum

e Tt Is present in e middie of the epidesmis .
Tt Consist of 3-S layers of fiat kerahinoqytes (ells .

Stralum  Spinosum

It Is present obove the siralum  basale .
Tt consist of 8-10 lawyer of kerahinocytes

Stratum  Basale

« It is dhe deepest layer of epidermis.
e It foyms a sttong bond between epidesmis and  cleams .
* Tt helps {n the formaton of ﬂhgerpn‘nb.




Dermis

* It |s second deeper layer of the skin
e Tt s manly consist of Connechve Hissve
e Tt (ontains blood veseels, Glands , haus follicles ond herve endings .

e The desmis on be divided info two Sub lax,er

® Pepinmq Layer
@ Relcular Layer

Pepillary Layer Rekicular Loyer
o Tt mou'n\tf consist Of loose |® Tt Is ma\‘n\\f consist of dense
onnechve tissve onnectue Hssve
e Tt is rich in small plood |® Tt contains fot cells | blood
vessels Vessels | glonds € hair follicles
e Tt contains neve endingsy | Tt pmuides stength 1o the
that (eceives Sensakion 036 skin
fouch | poin ,hot , cold efe.

H\!Podenm's | Subcukis
e Tt & not acholly the part of the skin and Presen% below 4ne

dermis \owgef.
e Tt oftach the skin to underlying bones and musgcles .

* Tt helps in e slorage of .




Funchons of Skin

Protection

The skin provides protection fo the body i vanous w

kerakin protects underlying  Hssues from badenq, vitws *, heat €
other chemicals

‘The melanin pigment helps skin to prolect skin fom hammful

Y \'(hy:,.

Absorbtion

The skin 1s the foute by which substonce con infer Inside the bod4{
Tt heps in 4he obsorbtion of various drugs that are In the form
of loton , gel and ointments . _

Regulalon of Rody Temperdure
Skin requiates the body temperature by vorious mechanism .

Sweat /g\ands feleoge sweat to ol the boou/ when bodu/ Jrcmpemlvre
exeeds obove 31°C.

Blood vessels dilotes when body temperofure fises and fequires ‘°°"'"3
Blood vessels (ontrcts when body femperodure falls and Rquires heah‘na.

.| Secretion

Sweal qlands Secrele sweot 10 excrete small amount of salf .
Sebaceats  glands  produce  sebum - which  protects body from
dehydration .




Sensotjon
e Skin Contains milions of nerve end\‘n%;s that act as sensory

feceptors . |
® Sensory feaction includes  sensakion of touch , heat , cold , pain

pressure elc.

Division of Skeletal S\EanJ

The adult human skeleton usually onsist of 206 bores .
These bones an be divided Into two divisions

e axial skeleton

o appendicu\ar Skeleton




OKELETAL SYSTEM f

* The Skelefal system is the structural framework thok Supports the
whole body and protect intemal orqans

e An adutt

human Skeleton consist of 206 bones

* Bone Yssues make up about 187 of ‘ol body weighh

. Oskologq
of skeletal

e A Skeletal

© Bones

@ (arkilage

® Joints

® ligaments

Funchons

Is dhe branch that dedls with the stucture and funchon

%gs{em.
ystem 1S matnly composed of

of Skeletal System

Protection

Support |:

Hard structural framework thak supports body .
. Protect intemal organs such as braun , heart, spinal cord.

Movement

:Provide movement s they are aMached with skeletod muscles

Strage |:

Stoes minerols such 04 calcium, phosphate and fot storage

Blood Production |- Blood cells are produced {n the red bone marrow -




Structure of Rone _

* Bone s the hardest connective tissue that is capoble of qrowth €
perform vorious tunchions .

* Tt basically consist of two parts :

® Diaphqsis

@ Epiphysis

Epiphysis
Red Bone
Marow

‘Ie\\é)w Bone

Fitsmw Diaphysis

Diaphysis

Tt {‘s e \ong, cylindncal and main Por\i'on of the body.

Tt mainly (onsist of red bone mamow and yellow bone marrow
Red bone masrow produced blood Cells .

Yellow bone mourow  Stores fot and 1n emergency it converts Into

(ed bone Morow .

Ep\'ph\,;sis

AAAAAAAA

o These are the end parts of the bones and consist of SponQNTBTRHA



Composition of Bone

A bone 1Is Mainly Composed of two pasts

e (ells
e Extracellular Motnx

(omposttion of Bone

l

(ells

Extracellular Matrix

— Osteopfogenitos
— Osteoblogt

— Osteocytes

— Osteoclogts

.2

Cells

(Osteoprogenttor

— Orgam'c Fart
— Tnorganic Part

. Os%eoptogmi’cor cells |, olso known as Osteogenic Cells are Stem cllg

in the bone thot plays vitol le I bone repars and arow‘ch_
o These cells undergo cell divisiong and develops into osteoblasts .

Osteoblosts
e These are bone build\'ng cells

o They produce o(gom'c port of the extraellulor matiix in the bones .

o These are main cels in bone lissve and maintain S daily
Such a8 exchange of nutrients with bloed




Osteoclagts

o These are lorge multtinucleated cells .
e These clls are fesponsible {or resorption Of ~ bones.

Extracellular Mattix -

Orgonic _fort
The orqanic  port of extracelulor matrix 15 maunly consist of - collagen
(Type -I) and Non- Collagen |'ncludl'n8 qlycopaotein, lipid etc.

Tnorqonic  Part
The inorqanic ~ part of eximcellular makx s moinly consist of
ca\ctum P\'\OSPhO"C , Magnesium  ond other trace elements.




Types of Bones

Thete are mainly five types of bones -
© Long bones
@ Short bones
® Flot bones

@) Trrec\‘u\ar bones
® Sesamoid bones

Long_Bones
* Lonq bones moinly Supports the weight of the body and allow

mMovement .

o Fyample - Femur

Short  Bones
e These Qre cube shaped bones ham‘ng equal lena‘rh and wide

. Thexf mm‘n\\f Provide Stability ond movement .

o Fxample : Carpols and Tarsols

Flat Bones
e These are thin ond flaf shaped bones.

. The\f ma\‘n\\{ protect the \nternal orqn .

o _Em_mplf._i Skull Bones

Iﬂegu\or Bones
o These bones Qre vary in Shape ond sSize and ho»ing complex strvcure .

o They mainly provide  protection and Support .

e Example ° Vertebasae




Sesamoid Rones

* These are small rounded bones Presen’c in tenclons
o i Fatella .

Oﬁ ()& o

Short Flok Trequlor Sesamord




AXIAL SKELETON

The axial consist of

e Skull * Auditory ossicles | Ear bones
o Vertebral (Olumn ® Hyoid. Bones
e Thoraac (age / Rib (age
* Sternum
SkuLL

The skull 1s situated on the upper end of vertebral (olumn  which
supparts and proteds  brah and - structure of face.

e Tt is divided into two pm’(s

© The Cranjum

@ The Face

The Cronium
Tt |s formed bt{ flat and l'r(egulax bones that Prom'de Profeoh‘on to bl

The cronium consist Of fbllowfna 8 bones -

Tt forms the forehead and parts of eye socket
Tt forms the side and rof of the skull

Tt forms (mmovable _joints of the skull

Tt fomms back of head and bose of skl

Tt occupies middle porkion of bose of Skull

Ir foms nosol septum and lateral wall of

@ Frontal Bone

@ Parietal Bones
@ Temporal Bones
@ Occipital Bone
@ Sphenoid Bone
@ Ethmoid Bone

|up§r£cT

AAAAAAAA



Frontal (1)

Sphenoid ()

Ethmoid (1)

The Face

Parietad (2)

Temporal ()

Occipital (1)

THe CrANIUM

o Tacial bones fovm framework of face .

o fosms cavites for
o Psovide oHachment
e Hold the {eeth

o Polet the eyes

Sense 0fQON% (eye, mouth, nose).
fos facial muscles.

o Tt consist of {\OHOUJI'nS 184 bones -

@ Zyqomatic Bones

It foms the prominences of the cheeks .

@ Maxilla Bones

Tt foms the upper Aaw and camies upper teeth

@ Nosal Bones

Tt forms laterol and superior surfaces of the nose

@ lacnmol Bones

I+ Supports the strudures of lacrimal appardtos,

@ TInfenor Conchoe

Tt foms the part of nasal cowity

@ falakine Bones

Tt foms floor of the nasal cowity

@ Mandible Rone.

Tt 1s only movable bone of skull caries lower feeth

@ Vomer Bone

Tt is thin flob bone that divides the @y

IMPERFECH




Palatine Bo
ne Bones (2) Nagal Bones (2)

Vomer (1)

— Zygomalic Bones (2)

TInferior (onchay (2 Maxila Bones (2)

Lacrimol Bones (2) Mandible (1)

Tue Face




I VEertegraL (Owumn I

® Vertebral column |s also known 0% backbone

* It Is made up of senes of ones Called 0% Vertebm.
* The verteoral consist of sPl'nol cord .

* The adult vertebrml column consist of 96 verlebrou .

O 3 Cervical Vertebrow

@ 12 thoracic Vertebrou

@ S lumbar Vertebrat

® 1 Sacum

® 1 Coceyx
Cavical (3)
Thoracic (12)
[umbar (S)
Sacrvm (1)
Cocyx (1)

Cervicad Vertebrot
e Tt (onsist of first Seven verteorow

o They Ore smaller and present in the Meck region
o First verteoro |s called ‘Atlos’

e Second vertebrat s (olled ¢ Axis'
o loint between ofos and oxis 1s colled 0% © Atlanto- OxioNGOM




Thoracic \ertebras

® The” afe ‘arger and S’(fOﬂ/QEI' %an cervicol vertebrat .
* They consist Of 12 thoracic veriebrox fsom which bs Is

nnecled

Lumbar Vertebrot

Lumbor Vertebaroe ore the strongest and |axgeslq
e Tt consist of S verebrot.

Saccum
e Tt 15 present in e pduic (egn‘on.
o Female <sacrum Vs wider than male sacrum .

Cocqyx

e Tt is also known as Yoilbone
e Tt i the fnal seqment of the vertebral  column .




STeRNUM |

e Tt 1s also known ag breagt bone
e Tt 's a fiat bone Present under e skin In the middle of front

of the (hest.
e Tt Qlues atachment {0 the nibs
Tt consist of three parts
® Monubnivm (Uppem\os\ Sechion )
@ Body (Middle Part )
@ Xiphoid  Process ( End Part)

* Monubnum

"BOdl{

> Xfphoid Process

STERNUM




rTHORAC\C CacE |

Tt 1s also known as Rib (age
* Thoracic cage includes (1 Stemum + 12 Poir of Ribs b 19 Thoracic Verlebred)

e Ribs are the main bone of thoracic Cage.

® Rib Is a +hin flat bone

* There ore [2 pair of nos

o Fom backside it s altached with vertebral column ond from
front it s joint with Stemnum

¢ There are three lypes of ribs present in thoracic cage.

® Tive Ribs

® False Ribs
® Floah‘n% Ribs
Trve Ribs
Sternum
: Folse Ribs
Thoraci c
VerteboL
— Floah'ng Ribs

Thoracie CAGE




Tve Ribs

o First seven pair of nbs are called 4rue nbs.
e Fom front they are oHached with stemom ond fom  back

’fh&, are aHached with thoracic  vertebru |

False Ribs
o g™ at ond O™ Pa\'r of rbs are called Folse fibs .
o They are joint with th F* pais of nbs

F\oah‘ng Ribs
e 1M and 19™ pair of ribs are called Flooting Tbs .
e One end of the (b Is OHached with thoracic verebrt and

Other end 1s Yree.




I AupiToRy 0SSICLES I

* These are ihree smallest bone of the human body found in the
eqrs .

* They allow the {ransmission of sound waves .

* These are as follows :

® Malleus

@ Incus

©) Stapes Mallevs Incus Stapes

Hyoio Bone

e The Ryoid bone 1S a U - shaped bone located tn dront of the neck
ust below the lower jow .

o Tt Comed the weight of the ’mnﬂve and playing a vital Mle in
Speech ond swal\ow\'nfa.

Hyoid Bone




APPENDICULAR SKELETON

Appendicular - Skeleton consist of
e Pectoral Girdle
o Peluc Gurdle
e Limb Bones

PECTORAL GUROLE

e The human hody consist of two pecoral girdle that altach the
bones 0f the upper limbs fo the axiol Skeleton.

o The pectorol Girdle consist of

® Clawicle

@ Scapula

Clavicle
e Tt 1s 'S shoped long bone that has a double curve .
o Tks one end fs aMached with Scapula ond Other end 15 altached

with stemum .

la
Stapula is a flat tianqular bone that Connects the clawicle to
the humerus . Tt (s olso known as Shouldes blade.




PeLvic GuRDLE

o Tt consist of two hip bones callec 08 ‘Pelurc Bones ’

e Tt provdes a s’(rong support for the verebm| column and
lower  abdominol orqans .

* A hip Is a fusion of three bones.

® . Tivm

@ Tschium

® Pubis

-+ Tilym

—> Tschium

—> Pubis

PeLnic Gurote

$

InpeneecT
]




Limg BonEes

Limb bones are divided nfo two parts

Upper Limbs
Lower Limbs

UpePeR LiMBsS

e They are present In @ pous -
* Each uppes limb has 30 bones

Single long bone of upper am s Colled  Humerus'

The two bones presenk ot the lower arm are ‘Ulna' 4 ‘' Radivg'
Radivs 1S shorter than Ulna

(orpols Gre wnst bones (Consist of & smoll banes.

Metacarpals ~ are hond bones present [n the intermediate region

consist of S ' bones .

Phalanges are finger bones Consist of 14 bones .

Metacopals
Phalonges

Carpols (Wrist)
Metacagpols (Hond)

Pralanges ( Fa‘ngets)




rLowER Live

They are also present in a POrt.

Each lowes limb hos 30 bones

Single !onaes’f and stongest bone 1s colled Femus.

The two bones that ore present .in the lower recdion age Colled
Tibia and Fibula.

* A small ,’m‘ungulor bone  present ot the knee joint 15 called ella.
7 bones of the ankles ore called Tarsols.

S bones of the sole are @lled Metatassals.
14 bones that fom foes are called Phalanges .

Tarsals

Metatarsals
Phalanges




Ske LETAL MuscLe

® Skeletal Muscles afe those musces which are attached fo the skeleton/ bones .

® Skeletal musde omposed 407 of body mass.

® Skeletol musdes are mainly responsible for lommetion , Contraction and
relaxolion .

® Skeletol musdes are voluntary in natwre .

STRUCTURE OF SkeLETAL MuscLE

Skeletal Musde | |Musde Fascide | [Musde Fore| | Myofibils

® The outer covering / layer of skeletol muscle s Epimysium.
* The outer vering of muscle fascide is Penmysium.
® The outer cvering of musde fibre is Endomysium .




SKELETAL MuscLe

:

MuscLe FAsCICLE

!

MuscLe Figre

1

MvoFIBRILLS

‘

SARCOMERE

|

MVYOFILAMENTS

MuscLe FiBRES
® The clls of skeletal musde are known as Musde Fibres .

® Musde cels @ntains many nude .
o The qytoplasm of muscle cells s called Sarcplasm.
® The plasma membrane of muscle cells Is called Sarcolemma .

MUOFIBRILLS
e The musce fibre of skeletll muscle contains Myofiorlls .
® Myofiwils @nsist of protein chains Called Myofilaments.
® These Myofilaments afe of two ypes :
@ Thick Myofilament  ( Myosin )
@ Thin Myofilament ( Adtin )

o Saromere is the unit of myokibrls @ntaining bath Actin € Myosin

AAAAAAAA
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Myosin < -
RS

Z Line+— |, —_— L " ZLine

1-8and 1-Band
SARCOMERE
Tail Actin Binding Site

ATP Binding Site
Head Of Myosin

Troponin

Actin
Tropomysin
Myosin Binding Site
Ccovered by Tropomysin)

?

Inperrecl




[Prysioromy OF MuscLe ContracTion |

® The length Of skeletal musdle shotens during cntradion beause the thick
2 thin filaments slide over one another , the process is known as Sliding
Filament Mechanism.

® The thic filament Contains 300 myosin muscles.

® Myosin @nsist 0f two musdes parts -

® Myosin Tail

@ Myosin Head

STers OF Muscle (ONTRACTION

A qde of musde contracion consist of 4 steps -
© AP Hydrolysis
@ Attachment of Myosin to Adin fo Form (ross Bridge
® Power Stioke
@ Detachment of Mycsin from Achin,

ATP Hydrolysis
o The myosin head indude an ATP binding site € 0n ATPase ( An enzyme that

@nverts ATP into ADP € Phosphate Giroup) .
e The nversion CATP — Aopt(®)) gu‘ues energy to myosin head.

Attachment OF Myosin to Adin to Form (oss Bridge.
o The energized myosin head oltached with the. Actin on Myosin binding site.
® Now this Oltachment reffereed as Cross- Bndge .




Power Stroke

® One the coss- biidge fomed , the power shoke oaurs.

® In power stroke the (foss- bridge mtofes towards the centre of sarcomere
and (ontracion oaura.

® The power stroke genertes o fore which slide the thin filament over the
thick flament .

Detachment of Mycsin From Adin

® One the ontradion ends , the ATP agoin binds on the AP bfndu‘ng site on
Mycsin head € Myosin Qets defached from the actn .




NEeuroMuscuLtAR  JUNCTION

e The Auncon between Neuron (ells and Skeletol Musde Is known as
Neuromuscular unction.

e Th neuomusalor jundion , the end part of Neuron (oxon- terminal )
is onneded with skeletol muade -

e The axon feminol of newron Is known as Pre- Synaphic Teminal .

® The Axon- Teminol contains Acetylcholine packed inside vesaices.

e The axon- teminals alen antain CGaldum Chomnels which allows the

movement of alaum.

o The sife of skelelol musde where axon teminal binds is lled Rost - Synoplic
Teminal -

® Skeletnl muscle ontains Nicotinic Receptors Where acylylcholine get binds
during 4ne proess of musde  contradtion .

Pre Synapic

Vessi )
essides ®

——p

Synoptic o | Fost Synaptic
Cleft Terminal




® A Hoint is simply known os a connection behween Dones in the
Skeletal system .

o Tt Is a site at which two or more bones meets ‘(ogdher.

° Theq allow different types of movement In the. bones.

CLassiFicamon OF JoiNTs

Hoints @n be clossified on the basis of two @feqories -
@ On 4he basis of stucure
@ On the basis of funcion

On The Basis Of Studure
On the bosis of strucure joints are classified It 3 types
O Fibrous Aoints

@ Carh'lag\‘nous oints

® Synovial doints

® Fibrous Hoints

e Fibous pints is also known as Immovable Joints.

o They are fixed joints and there (s no movement allowed between the
bones in Fibrous Aoints.

e Bxample - (roaniol suluwes between bones of the skull.




®@_(arilaginous Joints

o (arkloginous Aoints are slightly mouable joints.

® They allow litle of no movement.

 Tn curtlaginous joints bones are connerted Y0 each oher by artlage. -
® Example : Pubic Symphysis .

V', Pubic Symphysis
® _Synovial Joints

o The synouial \oints are the most common types of Joints as his_joinks
helps to perfom vorious fundions such as walking , ruaning etc.

o They are fieely mouable foint which allows movement in ane or more
direction .

e These Joints are overed by a membrone Called Synowial Membrane.

o There is 0 flud present in synovial Mmembrane , colled  Synovial fluid
that ollowe the movement of bones.

Synaviol ' Synoviol
Awd Membrane

Bone




Classification 0f Synovial doints

synoviol Joints are futher dossified into following € Hypes
@ Rall ¢ Socket oints
® Saddle oint
® nge Joint
® Piyot Joint
® G\Iidlhg Joint
®© (andyloid Joint

Ball £ Sodket Joint

® They are the most freely mouable _oint -
® Tn this, ball of one bone is fited into sockel of other bone |
® example . Shouder Aoint

Saddle Joint
® Tt is basially o type of boll € socket joint.
e In this convex head of one bone fixes into the other bone .
® example . Thumb ~oint

Hinge_Aoint
o They allow movement only in 1 plane.
e Tn this one bone is of @nvex Shape € other one is of oncave shape..
® (onuex end of one bone gltached with Concwe end of other bone .
e example © Elbow Joint, knee dJoint.




Pivot_Joint

® This joint allows movement only in 1 plane.

 In pivot foint one bone is rounded or pointed shope in which other
bone is altaded .

® Rounded bone is fed and other bone rfotes over it

® example : AHas and Axis ~aint .

Gull‘dt‘ma\r Jdoint
® In qliding oint bones are flot shaped -
® In this bones ensily g\ides or sides ouer each other.
® They are also known as Planar Aoint .
® example : Wit Joint

Candyloid Joint
e Tt is aJso known as Ellipsoid Joint.
o Tn this ends of both the bones are of nawve shoped.
e example @ Gupols Joint




Classificaion On The Basis OF Fundion

On +he bagis of fincion Joits @n be dassified into following 3 types :
© Synarthrosis
@ Amphiarthrosis
® Diarthrosis

SYNARTHROSIS

e Tt is an immouable joint .
® They are generlly fibrous joints .
® example ' Sutwes of the skull.

AMPHIARTHROSIS
e Tt is a slightly Movable Joink
° 'Theq are Generally avtilaginos Joint .
o example * Fubic Symphysis .

DIARTHROSIS
o T is o fredy mouable joint .
o Tt is a type of synovial aint.
® example Shoulder Aoint , knee Aoint etc.
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