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Muscular system

T'he movement is one olthe intportant characteristics of all tlre living arrimals.'Ihe muscle cells

are specialized for contractiie ability,and to bring about movement as a result ol'their contraction.

'Ihere is a u'ide rarietr of nruscle t1,pes since they are reqr,rired to perfbnr different kinds of

functiorrs like rlovement of animal. maintenance of body postlrre and orientatiort. morenrettt ol

gastrointestinal tract. circulatory movement, etc. They are also called as skeletal muscle because

most of- thenr move the skeleton. In vertebrates body, muscle have two kinds of arrangements"
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those muscle which move the appendages find their origin and interactions on the endoskeleton

structures and these are called the phasic muscles. This muscle function on lever system and always

exist in antagcnistic pabs. Beside muscles occurring in soft organs like heart urinary bladder

digestive tract and body wall are called the tonic rnuscles and these muscles lack origin or insertion

unlike the phasic muscles. The phasic muscles are mostly voluntary, while tonic muscles are purely

involuntary in nature.

Structure of muscles

In vertebrates three distinct types of-muscles are found and these constitute 60-15% of total bodl

weight.

'. Cardiac or heart muscles

1. Striated or skeletal muscles:- These are highly organised tissue that cotlvert chernical

energy to physical work. The fibres of the striated muscle tlpically extended fiom tendon

or other connective tissue attached to one bone to a tendon attachment to another bone and

muscle fibre lie parallel to each other thus. function in parallel. The striated muscle fibre

ranges from 5 to 100 pm in diameter and up to several centimetres or llore in length. They

arise trom single cell the rnyoblast which in tum fuse to myotubes. These nryotubes

differentiate into multinucleate membrane-bound muscle fibre. E,ach muscle fibre is

composed of numerous parallel subunits termed rnyofibrils, which consist of longitudinally

repeated units termed sarcomeres rvhich are bounded on either side by the Z line. The

sarcomeres of myofibril is functional unit of striated muscle.

2. Non-striated or smooth muscles:- Tlre non striated or involuntary muscles and are devoid

of dark and light bands these muscles are composed of spindle shaped cells rvith long

tapering ends and a centrally placed nucleus. These are generally found in the walls of

internal orgarls like digestive tract respiratory passages urinary bladder etc. They are slou'

in contraction and not under the voluntary control. These muscle fibres do contain actirrg

and myosin contractile proteins.

3. Cardiac muscle:- The cardiac muscles are branched and only fbr"urd in heart. Ther are

composed of striated nucleated fibres thus identical to the striated muscles in manr uars



the muscle fibre are arranged in a sytrcytial manner but do not appear to be fused with each

other. The muscles are specialised in the sense that the stimulation at the one point cause

all the muscle fibre to respond initiating the rhythmic beats of treart" These muscles are

involuntary in nature.

Chemical composition of muscles:-

I ) Water:- Muscle contains abotrt12 80o% of rvater. Water provides good medium for organic

and inorganic compounds. rvater reduces f iction and dehydration of muscle.

2) Proteins:- the contractile property of muscle is due to presence of protein.

i. Mayosin:- myosin is like a golf club rvith a shoft compact head molecule and a

long shaft.

Main features Location Type of cells Histology

Skeletal

muscle

- Fibers : striated, tubular

and rnulti nlrcleated

- Voluntary
- Usually attached

to skeleton
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Smoolh

muscle

- Fibers : non-striated, spindle-

shaped, and uninucleated.

- lnvoluntary
- Usually covering wall ol
internal 0rgans.

Cardiac

muscle

- Fibers : striated, branched

and unrnucleated.

- lnvoluntary
- Oniy covering walls of

the heart.
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ii. Actin:- it is a globulin and being structurall-v atfach to the Z line or membrane and

is diffrcuh to e)cract fiom the muscle. the actin filament resembles 2 strings on

beads twisted into a doubh helix each bead is a molecule of G-actin (global actin).

iii. Tropomyosin:- This protein conffiutes about 3 to 9yo of total protein content of

muscle fibre. It lacks ATPase activiry and ttrere are tft'o forms of tropomyosin the

tropomyosin A and tropornyosin B.

iv. Troponin:- Attached to each tropomyosin is a corylex of globular protein

molecules collectively called troponin.

v. Actinin:- It is present n Z l:rlie.It can strongly react with actin and can form cross

linking with F actin filaments.

3) Organic compounds:- Muscle is a store house of glycogen and oxidatbn ofthe gtycogen

provides energy in the form of ATP.

4) Inorganic compounds:- The potassium and sodium ions are chiefly present in muscles.

These ions are important in bringing about the action potential, since the action potential

causes depolarization of the plasma membrane or sarcolemma and consequently

contraction process is initiated. Besides magnesium, phosphorus and calcium ions are also

present and play their role.

Structure of muscles:-

Figure 1. The Thre* Connective Tissue Layers. Bundles of muscle
fibers, called fascicles, are covsred by the perimysiurn. fiIuscle
fihers are *overed by the endcrnysiurn.



Each skeletal muscle fiber is a single cl.lindrical muscle cell. An individual skeletal muscle

may be made up of hundreds, or even thousands- of muscle fiber bundled together and wrapped in

a connective tissue covering. Each muscle is surrounded b1 a connective tissue sheath called

theepimysium. fasica, connective tissue outside the epimlsium- surrounds and separates the

muscles. Portions of the epiml'sium project in*'ard to divide the muscle into compartments. Each

compartment contains a bundle of muscle fibers. Each bundle of muscle fiber is called a fasciculus

and is surrounded by a la.ver of connective tissue called the perml'sium. Within the fasciculus, each

individual muscle cell, called a muscle fiber, is surrounded b1' connective tissue called

the endomysium.

Skeletal muscle cells (flbers), like other body cells, are soft and &agile. The connective tissue

covering furnish support and protection for the delicate cells and allow them to withstand the forces

of contraction. The coverings also provide pathways for the passage of blood vessels and nerves.

Commonly, the epimysium, perimysium, and endomysium extend beyond the fleshy part of the

muscle, the belly or gaster, to form a thick ropelike tendon or a broad, flat sheet-like aponeurosis.

The tendon and aponeurosis form indirect attachments from muscles to the periosteum of bones or
to the connective tissue of other muscles. A muscle spans a joint and is attached to bones by
tendons at both ends. One ofthe bones remains relatively fixed or stable while the other end moves

as a result of muscle contraction.

Skeletal muscle fibers: -

Slteletal muscle cells are long and c5,'linclrical, tlrel' are commonly called as muscle fibers"

Skeletal muscle fitrers can be quite large for lrunran cells. l)uring early development, embryonic
myoblasts, each ivith its orvn nucleus, fuse u,ith up to hundreds of otlrer myoblasts to forn, the

multinucleated skeletal nruscle fibers. N4ultiple nuclei mean mr:ltiple copies of genes. pernrilting
the productiorr ofthe large amounts of proteins and enzymes needed frrr muscle contraction.

The plasrna membrane of muscle frbers is called 1he sareolemma, the cytoplasm is refcrred to as

sarcoplasm, ancl the specialized srnooth endoplasrnic reticulum. rvhich stores, releases. and

retrieves calcium ions (Ca++) is called the sarcoplasmic reticulum (SR). The lunctional unit of
a skeletal muscle fiber is the sarcomere. a highly organizecl arrangement of the contractile
myofilament's actin (thin filament) and myosin (thick filament), along rvith other supptrrl proleitts.
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The Sarcomere: -

Sarcomere

Sarcomeres are the small contractile repeated r-rnits of the myofibril. Sarcomere is a region of
rnyofibril betrveen two successive Z-lines. It contains H-zone, M-line. [t also contains series ol
dark bands(A-band) and light bands(l-band). Thick filament exl.ends across entire length of A
band. Thin filarnent extends across the l-band and partly into A-band. These are the tilaments
rvhich have basic role in contraction and these are present in a sarcomere"
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The Neuromuscular Junction: -

The neuromuscular junction (ltIM.I) is a s;maptic connection betw'een the terminal end of a motor
nerve and a muscle (skeletaV smooth/ cardiac). It is the site for the trarsmission of action potential
from nerve to the muscle. It is also a site for many diseases and a site of action for many
pharmaco lo gical drugs.

Excitation-Contraction Coupling: -

Cardiacexcitation-contractioncoupling(CardiacECcoupling)describesthe:erir.--'.'-',.. -:r
the production of an electrical impulse to the contraction of muscles in the hean i:'... : r - ,: -: :

of vital impoftance as it alloivs forthe heartto beat in a controlled n'ranner. uith,-.r,r: ri.; ;:. . l

conscious input. EC coupling results in the sequential contraction of the heart :r-.,i.- - ,'--.
allorvs blood to be pumped, flrst to the lungs (puLnonary circulation) and then arcLrni ti.; r';::
the body (systemic circulation) at a rate between 60 and I 00 beats every milrute. u hen the n - ;' .
at rest. This rate can be altered, horvever. b1, nerves that work to either increase heer: :-,,;
(syrnpathetic nerves) or decrease it (parasympathetic nerves). as the irody's ox\gen ilei:r,.r';.
change. Ultirnately, muscle contraction revolves around acharge atom (ion), calciurn uhr;l', ..
responsible for converting the electrical energy of the action potential into mechanical er;:_-',
(contraction) of the muscle. This is achieved in a region of the muscle cell, called the transrerse
tubule during a process known as calcium induced calcium release.

Sliding Filament Model of Contraction: -

Muscles are t-rbres rvhich calrse movement in our body. They also enable the functioning of our
internal organs. Specialists clairn that a human bocl1, 66r around 650 muscles, skeletal lnuscles to

be precise.

Muscles are specialized tissues having the property of elasticity, rvhere each muscle has

innunrerable muscle fibres. Muscle f ibres successively have thin and tiny strands called rnyofibrils.
For movement. muscles need to contract. It contracts when tension-generating sites within the
muscle flbres are activated. This mechanisrn is explained b1'the sliding filament theory.

Tlie sliding filament tl"reory is a suggested mechanism of contraction of striatecl muscles, actin and
myosin filaments to be precise, which overlap each other resulting in the shortening o1'the nruscle
fibre lengtil. Actin (thin) filaments combined rvith myosin (thick filarnents) conduct ceiluiar
move ments.

T\4yosin is a protein that converts ATI'} (chernical energy) into mechanical energy, thus creating
thrust and nrovemerrt" This movement generates muscular contraction ancl movement of non-
muscle cells, such as mitosis and meiosis (cell division).



Also, actin polyrnerization and actin-rnrcrsin interaction are responsible Ibr movements of a cell
across a surface. Actin 1-rlaments hare nrrosin-L.,indurg sites uhich are revealed u,hen troponin
molecules bind to calciurn iorrs in fllaurents. tacilitatrng bridge lormation betrveen actin and

myosin. This process is fuelled byATP" uhich acts as en eners\ solrrce. ATP is hydrolSrsed in the

heads of molecules of myosin causing a change in the shape of the head and binding to actin
filanrents
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ATP and muscle contraction: -

ATP prepares myosin for binding rvith actin bv moving it to a higher- energy state and a "cocked"
position. Once the myosin lbrms a cross-bridge rvith actin, the Pi disassociates and the rnyosin
undergoes the power stroke, reaching a lou'er energy state when the sarcomere shoftens ATP rnust

bind to myosin to break the cross-bridge and enable the myosin to rebind to actin at the next muscle

contraction.

Mechanical properties of Muscle: -

The muscles provide a s1-stem wherein the cl"remical energy is con verted into the mechanical

energy. The different mechanical properlies oithe muscies include:

<_-
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(a) Muscle twitch

The twitch includes (1) latent phase or period, the response of a muscle to a single stimulus is
known as (i) contraction phase, (ii) relaxation phase.

The latent period is a brief period which occurs between the time of stimulation and the actual

starting of the contraction. The latent period varies withthe species, type of muscle, temperature

and the internal conditions of the muscle. In frog muscle, it lasts for about 10 milliseconds. The

contraction phase is the time interval in which the muscle reaches the peak of its contraction and

performs work. It lasts about 40 milliseconds. The relaxtion phase occurs following withdrawal of
the stimulus and the muscle relaxes to its original length. It lasts for about 50 rnilliseconds.

(b) All or \one response

The response ola muscle fibre is independent of the type or strength of the stimulus. Ilence. rvhen

the mLrscle t-lbre contracts it contractsto its maxinrum provided the conditions renrain constant A
minimunt strenstl") of the stimulus is needed to bring about contr action. ln case strength of the

stirnulus is belo* the tlueshold level required for the contraction, tlre muscle fibre u,ill not contract
at all and nherr the strength of tire stirnulus is at the threshold level or more the muscle fibre

contracts to tl-ie maxinruln"

(c) isotonic antl isometric contractions

In isotonic contraction the muscle shortens in length and pulls on another structure, such as bone,

bringing atrout movement. During such a contraction the tension in the muscle fibre does not
change during contraction phase. In isometric contraction. the length of the rnuscle remains the

same. but tension in the muscle increases greatly. It does not result in the body movement. [t can

be dernons treated by carrl,ing load in an extencleci arm.

(d) Heat Production

The muscles produce heat as a result of oxidation process. both during rest and at rvork. However.
heat production is more when the muscle is undergoing contraction" 'l he heat energ-v is needed to
maintain the structure and electro-chemical gradients in the muscle.



Muscles Disorders

Fibromyalgia:

Fibrornyaigia is the second nrost cL)nlrrlon condition affecting our bones and muscles. Yet it's ofien
misdia-enosed and n-iisLrnderstood. Its classic s)mptoms are ri'idespread muscle and joint pain and

fatigue. \\-omen are r\1ice as likel1 as men to have fibromyalgia. Slrnptorns often appear during
middle age.

Causes:

Stress,-.rs ,such as: being born premature, traumatic life events such as abuse, accidents.

Medical conditions such as viral infections or other illnesses.
Anxiet5,, depression, other mood disorders, PTSD.
Poor sleep.
Lack of exercise.

Symptoms : \\ idespread muscle pain and joint pain along with fatigue and poor sleep are the
defi ning s\ 1r1l-rt o1r'rs of fibromyalgia.

. Anriet) or depression.

' Digestir e problems, including diarrhea or constipation.
. Face or ja\\ pain (temporomandibular disorders).

' Headaches or niigraines.
. \'lerlorl problems.
. Tingling or numbness in hands or feet.

Multiple sclerosis : Multiple sclerosis is a chronic disease tlrat alfects the central nervous

system. nhich is the brain. spinal cord" and optic nerves. Scientist believe it is an autoimmune
disorder that affbcts the ce.ntral neryo-u,S $)ts{qm (CNS). When a person has an autoimmune disease

, the imrnune system attacks healthy'tissues.
Symptoms:

Muscle weakness: People may develop weal< muscles due to lack of use or stirnulation
due to nerve damage.

Numbness and tingling: A pins and needles-type sensation is one of the earliest synrptoms
of MS and can affect the fbce. body. arms, and legs.

Lhermitte's sign: A person ma1'experience a lihe an electric shock rvhen they move their
neck, known as l-hermitte's sign.

Spasticity and muscle spasms: 'fhis is an early sign ofh,4S. Damage to nerve fibers in the
spinalcord and brain can cause painful muscle spasms. including in the legs.

a



Pain: Pain is a comrnon symptom in \,1S. Neuropatlric pain is directly due to MS, while
muscle spasticity or stiffness rra\ cause localized pain.

a

MuSCles Cramps : Muscle cramps are sudden, involuntary contractions that occur in various

muscles. These contractions are often painftl and can affect diffurent muscle groups.Commonly
affected muscles include those in the back of y'our lou,er,the back of your thigh, and the front of
your thigh.

A sudden, sharp pain, lasting from a few seconds to 15 minutes, is the most common symptom of
a muscle cramp. In some cases, a bulging lump of rnuscle tissue beneath the skin can accompany
a aramp as well.

Causes:

Muscle cramps have several cau-ses Sorxe crolnps result from overuse of your muscles. This
t1'pically occurs while you're erercislng.

. Muscie injuries and dehldration can also trigger cramps. Dehydration is the excessive loss of
fluids in the body.

. In some cases, amedical condition can cause muscle cramps. These conditions include:

. spinal nerve colllpression. which can cause muscle cramps in your legs wherwalking or
standing

. alcoholism .prqg11alay,kdley fbiluc,hypothyroidism, or low thyroid gland function.

Muscular Dystrophy , Muscular dystrophy refers to a group of more than 30 inherited
(genetic) diseases that cause muscle weakness. These conditions are a type of myopathy, a disease

of the skeletal muscles. Over time, muscles shrink and become weaker, affecting your ability to
walk and perform daily activities like brushing your teeth. The disease also can affect your heart

and lungs. Some forms of muscular dystrophy are apparent at birth or develop during childhood.
Some forms develop later during adulthood. Currently, there isn't a cure.

Causes: Genetic mutations, or changes, cause most forms of muscular dystrophy. One or both
parents may pass a faulty gene to their child even ifthe parent doesn't have the condition. Rarely,
a person develops muscular dystrophy spontaneously, meaning there's no known cause.



Symptoms:

. Enlarged calf muscles.

. Difl-icrr Itr rr alkirru. or rtrnnin..

. Umrsuai walking gait (like u addling).

. 'I'rouble su,allorving.

. Heart problems, such as arrhyhrnia and heart failure (cardiomropath)J

. Learning d isabilit ies.

. Stiffor loose joints.

. Muscle pain.

' Curved spine (scoliosis).
. Breathing problems.

Myasthenia Gravis : Myasthenia Gravis (MG) is an autoimmune condition that causes

signal transmission issues at the neuromuscular
junction. As a result, the muscles get fatigue fast
and improve after taking rest.
It mostl.v affects the muscles that re_eulate eye
movements. facial expressions. ches ing. and
snallon ing in the earl)' stages. ,\s the cor,dition
worsens. the neck and limb muscles may be

affected. nraking it dif1lcult to hold the head up,
walk upstairs. and raise the arms. Breathlessness
ma) occlrr if left untreated.

Causes: \hasthenia graris is not hereditary or
conta-eious, It Lrsuallr appears later in life when
antibodies in the br,dr assault normal muscle
receptors. This inhrbits a hormone that is required to induce muscular contraction. When a mother
rvith mrasthenie sraris transfers the antibodies to the baby, a short form of myasthenia gravis
might enrerge it usr:al1r resolves itself in 2 to 3 months.

Symptoms:

. droop) e) eiids

' slurred speech

. u.eak arms. legs or neck

" shortness of breath and occasionally serious breathing difficulties
' difficulty mahing facial expressions

. problems chewing and difficult): swallgw.

Myasthenia Gravis

Normal NeuroBUsculrr



Myositis : Myositis is the name tbr a gloLrp trf lare conditions that can cause rnuscles to trecome

rveak, tired and painful" The uord mrtrsitis sinrpir
means inflammation irr r.nuscles, Il scrrlething rs

intlamed. it ma1' be sri'ollen. \11ositis can at-lect p-re trple

of any age. including chiidren.

The main muscles to be affected are around the
shoulders. hips and thighs.
Fiaving myositis can also lead to other pafis of the body'
being affected, such as the sliin, lungs or heart.

Sometimes myositis can affuct the muscles that carry
out tasks such as breathing and swallowing.
There are several types of myositis. The two rnost
common types are polymyositis and dermatomyositis.

'Poly 'means many. Polymyositis means that man.v muscles are affected b5r ir"rflarnmation. l-his
type doesn't o{ten affect other parts of the bodl'uruch.

Derrnatolnyositis causes sirnilar symptoms in muscles. but there is also a skin rash. 'Derma "means

skin.

Poll rnrositis. dermatomyositis, as well as other tlpes olmyositis. are autoirnnllrne conditions

Symptoms:
. weak and tired muscles that can make everyday

hair, and getting in and out of cars diffrcult .

. pain in muscles

. muscles feeling tender to touch

. muscles can sometimes swell
' generally feeling unwell
. weight loss
. night sweats.

tasks such as climbing stairs. brushing

I\IYOSITIS

I



Rhabdomyolysis: Rhabdoml,olysis is a serious syndrome due to a direct or indirect muscle

injury. It results from the death of muscle fibers and release of their contents into the bloodstream.

This can lead to serious complications such as renal (kidney) failure. This means the kidneys

cannot remove waste and concentrated urine. In rare cases, rhabdomyolysis can even cause death.

Rhmhei*rn y* lysi s
r-,.1;"r': i'.:lrr1.ilr ?i r::i {'! * 41;.tlir'l i".'I

Causes:
r I crush injury such as from an auto accident, fal! or building collapse

Long-lasting muscle compression such as that caused by prolonged immobilization after a
fall or lying unconscious on a hard surface during illness or while under the influence of
alcohol or medication

Electricai shock injury, lightning strike, or third-degree burn

Venom from a snake or insect bite

Symptoms: Signs and symptoms of rhabdomyolysis may be hard to pinpoint. This is iargely true
because the course of rhabdornyolysis varies, depending on its cause. And, symptoms may
occur in one area of the body or affect the whole body.

Abdominalpain

Nausea or vomiting

Fever, rapid heart rate

Confusion, dehydration, fever, or lack of consciousness.
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Invertebrates muscular system

1) The muscular system of inveterate can be divided into tll'ee major classes on basis of their
striations patterns: transverselv striated. obliquelv striated, smooth muscle. Of all
vertebrate muscles the transverselv striated muscle s.ith continuous Z lines is the most

similar to the vertebrate skeletal muscle and present in arthropods, whose musculature only
consistent of this cell npe. These muscle are \lrLltinncleate cells that contain myofibrils
shorving u,ell defi ned sarcrrnreres,

2) Transverselr striated nruscles uith discontir-uor.rs Z line consisting of'mr"rltiple sn,all
electron dense patches are t-ound in translucent ponions of adductot" muscles of some

bir.alres and in hean nrLrscle trithe eastropods. This rnuscle is fbrmed b),Mononucleated
cells u ith centralir located nriclei and sin-ule rn1,ofibri1.

3) The rrt..,liqueh striated nruscle appears in nematodes, annelids. molluscs, branchiopods

consist of \lon..nLrcleated cells u,ith both thick and thin myofilaments rvhich form
S&rCrrnrereS cielimited Lr1 Z lines.

-+) Snr....th nruscles hare Lreen reported in coelenterates, annelids, molluscs, branchiopods,
echin'-denrs bLrt is lackirrg in arthropods. These muscles cells have a centrally located

nucle Lrs and ahLrndarlt thin and thick myofilaments without apparent sarcomeres.

5) In a{irr,..p.rd: specificall-v in class insecta there are three tlpes of skeletal muscles
r TubLrlar rnuscles Eg. Flight muscles of odonata etc.

o \licrofibrillar muscles Eg. Leg muscle of Melolontha
o Indirect tlight muscles Eg. Thoracic muscles of Apis

6i Each nru-rcle rs made up of a number of fibers.which are long usually multinucleate cells

rr:nning the length ofthe muscle rnyofibrils. The fibrils are long serial arrays of contractile
r-rr.rit-. knou n a sarcomeres. Each sarcomere is composed of interdigitated molecular
Illaments. consisting mainly of two proteins: Myosin and Actin. The Synchronous muscle
gsgh ;lrrtroction is driven by a single neural stimulus (elevator muscle and depressor

r.nr-r-scle) and The Asynchronous skeletal muscles are specialized muscles in which neural

stitrr:lation is asynchronous with respect to corrtraction (vertical muscle and longitudinal
n-rusc 1e).

Vertebrate muscular system

I ) In fishes the there are two divisions of muscles epaxial (upper) ar-rd hypaxial (lower). Each

myotome contribute one muscles segment called filyomere. The rnyomere are more angled

and are moulded into interlocking cones. Strap like h,vpobranchial muscle extend fi'om
pectoral girdle to the visceral arches. Serve to open the jaw and pull gills downward and

backward evolved fron, hypaxial n-ruscle retaining the longitudinal orientation of fibers. In
dorsal mass abductor or levators helps to move fins upward and downward. In ventral
mass the adductor or depressor muscle helps to move downward or backward.

2) In amphibians, Their lateral septum is more dorsal in position myotomes are primitive.
Muscle flbers still course from one myocommata to the next. The entire epaxial mass

fonned dorsalis trunci myotomes rvhich are vertically arranged. In adult urodeles ventral



trunk muscles begging from the outside there are superficial and deep external oblique.

Transversus fibers almost in a vertical position. [t lies next to peritoneum.

3) In reptiles, the epaxial muscle function to ertend or straight the spine and provide some

lateral flexion and lacks rna\osepta. Hlpasrial muscles function to bend spine and provide

lateral bending. lntegumentarr rluscle present in snake the costocutaneous Helps to move

skin.

4) Im birds, the birds hare apprr-r\inratel) 1.-. dit-terent mr:scles. Skin muscles helps brids in

its flight by adjusting feathers, Tail rrr-rscle ( pi gost\ Ie). the pectorals or the breast muscle

and stringy muscles of the renebral column. The supracoracoideus uorks using a pulley

like system to lift the u ing s hile pect..rals pr..r ide pou ertLrl dos nstroke.

5) In mammals, epaxial muscle lack nrrosepta and hr parial inuscle loacted belorv transYerse

process. The intercostal muscles Present in anterror ribs

trontoscutuiaris
dorsal hyoici constrictor ::2) : ^-.:^^:.:s

levator

adductor

mandibulae

cuculiar s

, a^:': S:rCeIf 0lal

t;-st, tta.

dorsi

sa(oilus

epaxial musculature

hypaxial musculature

orbicularis oculi
(eye clcsed)

levator

nasclabialis

buccinator

platysma

middle
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gluteus medius

gluteus superficialis

semitendinosus

femoris

cervicocapilis

spinalis capitis

(splenius) rlrocostaiitis

zygomatinus

rlasseter

transversospinalis
anterior

triceps

postencr

irapezius

longissimus

dorsi

rectus
oblique

serratus ventralis

i l 2i)1ll EIri:Vr)lr)l)ai:dra Brtl:rIni.a, llir.

septum
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Functions of muscular svstenr

. Body movement (locomotionl
o Maintenance of posture
. Respiration (diaphragm and intercostal conir:;: : .
. Communication (verbal and facial)
o Constriction of organs and vessels (peristalsis oi intes:ri'". i::., ;.. ,

o Heart beat

o Production of body heat (thermogenesis)

o The Contractility and nearly all movement of body is result olrnuscie conlra.tiirl
o Joint stability
o Protection
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