


Muscular system 1 

Macroanatomy of muscle 

Muscle type and sceletal muscle 
function 



Learning Objectives 

• Definition: muscle and its accesory structures 

• Muscle parts 

• Function of muscle 

• Muscle fibers arrangement 

• Type of muscle ( under light microscope) 

• Organization level of muscle 

• Type of muscle (mitochondria, twitch) 

• Extrafusal and intrafusal muscle fibers 

• Type of muscle based on contraction 

 



• Gross anatomy, Myology, sarcology (Greek) 

• Muscle = musculus (Latin),  

• The branch of science concerned with the muscles and 
their accessory parts: tendons,aponeuroses, bursae, 
synovial sheath and fasciae 

•  musculus= little mouse(L),  from Latin mūs mouse,  

 from the imagined resemblance of some muscles to mice 



Mus, musculus 

• Mus a genus of rodents containing many 
kinds of mice 

• Mus  a sub-genus of Mus containing the 
house mouse 

• The house mouse (Mus musculus) is a 
small mammal of the order Rodentia  

• Musculus 
a bundle of long slender cells (muscle 
fibers) that have the power to contract and 
hence to produce movement. 

 



muscle 

• A tissue composed of fibers capable of contracting to effect bodily 
movement 

• a tissue composed of bundles of elongated cells capable of 
contraction and relaxation to produce movement in an organ or part 

• A contractile organ consisting of a special bundle of muscle tissue,  

 which moves a particular bone, part, or substance of the body 

• an organ composed of muscle tissue (an organ / viscus = internal 
organ) is a collection of tissues joined in a structural unit to serve a 
common function, the main tissue is that which is unique for the 
specific organ, such as the myocardium, the main tissue of the heart, 
while sporadic tissues include the nerves,blood vessels, 
and connective tissues 

 



tendon 
•  a cord or band of white in 

elastic collagenous tissue     
that attaches 
a muscle to a bone or some 
other part; 

• Latin tend, tendn-
alteration (influenced by  

 Latin tendere, to 
stretch) of Greek tenn; 

• Example:  

• Patellar tendon, Achilles 
tendon  



aponeurosis 

• a white fibrous sheet of tissue by which certain muscles 
are attached to bones 

• A sheetlike fibrous membrane, resembling a flattened tendon,  

 that serves as afascia to bind muscles together or as a means of  

 connecting muscle to bone 

• Example: cranial, palmar, plantaris aponeurosis 



bursae 
•  a small fluid - 

filled sac that reduces friction between mo
vable parts of the body, esp. at joints 

• a pouch, sac, or vesicle, esp. a sac containi
ng synovia, to facilitate motion, as 
between a tendon and a bone. 

• A sac or saclike bodily cavity, especially one
 containing a viscous 

  lubricating 
fluid and located between a tendon and a 
bone or at 

  points of friction between 
moving structures. 

• Example: supra, pre, infra infrapatellar 
bursae 



synovia 

• A clear, viscid lubricating fluid secreted by membranes
 in joint cavities, sheaths of tendons, and bursae. 

 



fascia 

• A sheet/band of fibrous connective tissue enveloping 
separating, or binding together muscles, organs, and  

 other soft structures of the body 

• a band/sheath of connective tissue covering,  

 supporting/connecting the muscles/ internal organs of 
the body 

• Superficial, deep fascia, visceral, parietal 



Superficial and 
deep fasciae 



fascia ( fasciae )  

• A "band“( L )is a layer of fibrous tissue 

•  A fascia is a structure of connective tissue that surrounds 
muscles, groups of muscles, blood vessels, and nerves, 
binding some structures together, while permitting others to 
slide smoothly over each other. 

• Various kinds of fascia may be distinguished.  

• They are classified according to their distinct layers, their 
functions and their anatomical location: 

 superficial fascia, deep (or muscle) fascia, and visceral (or 
parietal) fascia (pericardium) 



• Superficial fascia:  

 This is found in the subcutis in most regions of the body, 
blending with the reticular layer of the dermis (example: 
camper and Scarpa fascia) 

• Deep fascia:  

 Muscle fascia: This is the dense fibrous connective tissue that 
interpenetrates and surrounds the muscles, bones, nerves 
and blood vessels of the body (example:fascia latae, fascia 
glutea, fascia cruris ) 

• Visceral & Parietal fascia: 

 This suspends the organs within their cavities and wraps them 
in layers of connective tissue membranes 
(example:pericardium, peritoneum) 





Camper`s fascia (fatty 
layer), Scarpa`s fascia 

(membranaceus), 
peritoneum 

Pericardium, pleura 



Function of fascia 

• Fasciae are normally thought of as passive structures that 
transmit mechanical tension generated by muscular activities 
or external forces throughout the body 

• The function of muscle fasciae is to reduce friction to 
minimize the reduction of muscular force.  

 In doing so, fasciae: 

 Provide a sliding and gliding environment for muscles. 

 Suspend organs in their proper place. 

 Transmit movement from muscles to bones. 

 Provide a supportive and movable wrapping for nerves and 
blood vessels as they pass through and between muscles 

 



Muscle origin and 
insertion  

(proximal & distal 
parts; fixation & 

mobile parts) 

m.biceps brachii: O: caput 
longum: tuberositas 

supraglenoidalis, caput 
breve: proc. Coracoideus, 
insertion: tuberositas radii 

m.triceps brachii: O: caput longum: 
tuberositas infraglenoidalis, caput mediale: 
facies posterior humeri, distal sulcus nervi 
radialis, caput laterale: : facies posterior 

humeri, distal sulcus nervi radialis, , insertion: 
olecranon ulnae 



Muscle parts: 
caput (biceps, 

triceps, quadriceps 
&venter (biventer), 

cauda 



Body muscle function 

• Body movement/motion (skeletal muscle) 

 Muscle spread passthrough the joint, bring the part of body close or far away 

from other 

• Body heat (skeletal muscle) 

  When our muscles use that power, an exothermic chemical reaction occurs that 

"burns" ATP, breaking it into two pieces (ADP and phosphate). That reaction 
releases energy. Some of that energy is used in the actual movement of the 
muscle, and remains as a heat 

• Body shape (skeletal muscle) 

  Bulky muscle such as in the gluteal,  brachial, pectoral, shoulder regions 

• Blood circulation , lymph circulation (cardiac muscle) 

• Food digestion (smooth muscle) 

• Storage protein (energy) 

• Micturion, defecation, inhalation (smooth and skeletal muscle), etc 



Muscle Fibres 
arrangement 







Muscles and its fiber arranggement 



Nomenklatur  

name of individual muscle based on: 

• Indicate muscle in Latin, musculus, m.  

• Individual muscle shape or size 

• Location (appropriate to the body region) 

• Anatomical position/direction 

• Function of the muscle 

• Fibres arrangement 

• Origin and insertion location 

• Parts of muscle (caput, venter) 

• Combination/mixed 





Examples 
• shape : m. trapezius 
• location :  m. supraspinatus, m. frontalis 
• Parts of muscle & region :m. biceps brachii 
• Region & direction: m. tibialis anterior 
• Region & shape: m. latissimus dorsi 
• Location of origin and insertion: m. brachioradialis 
• Function of the muscle: m. supinator 
• Function, arrengement, region, direction : m. spinchter 

ani externus  
• Function & shape : m. pronator quadratus 
• Region & size: m. pectoralis major 
• Fibres arrangement and region: m. rectus abdominis 
• Shape & size: m. teres major 





Types muscle 





Microscopic of muscle 

• Skeletal muscle:STRIATED muscle fibers due to regularly 
arranged ACTIN & MYOSIN filaments, anisotrop and isotrop  
-  Voluntary 

• Cardiac muscle:STRIATED muscle fibers that occur due to 
regularly arranged ACTIN & MYOSIM 
-->Contain  Junction (low resistence bridges for the spread of 
excitation from one fiber to another), which help it function 
as a SYNCYTIUM 

 

• Smooth muscle: NON-STRIATED muscle fibers due to 
irregularly arranged ACTIN & MYOSIN filaments 
INVOLUNTARY type of muscle (Innervated by autonomic NS) 

 
 





ORGANIZATION OF MUSCLE 

• A MUSCLE is made of bundles of FASCILE -->  

• ONE FASCICULUS is made of muslce FIBERS --> 

•  ONE MUSCLE FIBER (MYOFIBER) is is a 
MUSCLE CELL, that contains MYOFIBRILS --> 

•  A MYOFIBRIL is composed of bundles of 
MYOFILAMENTS --> 

•  ONE MYOFILAMENT contains contracile 
proteins (actin & myosin); (Seen only on 
Electron Microscope) 





Sarcomere: structural unit 

• Each myofibril contains myofilaments consisting of 
thick & thin filaments arranged regularly as 
SARCOMERE (structural unit) 

 
-->The arrangement of the sarcomere explains the 
UNIQUE banding pattern seen on Electron 
Microscope level (i.e. "Striations") 



A anisotropic, I isotropic 



Anisotropic an isotropic band 

• - A-Band in skeletal muscle fibres is so named 
because it is anisotropic in its refractive index which is a 
characteristic of orderly crystalline structure.  

• the I-Band is so named because of its 
isotropic nature, as far as its refractive index is 

considered, which is characteristic of Amorphous substances 
or substances which lack long-range order.  

 





Thick filament (MYOSIN)    
    Thin Filament (Actin)  









Muscle fibers 





Type of muscle fibers 



Extrafusal & intrafusal mucle fiber 



Extrafusal muscle fibers  

• are the skeletal standard muscle fibers that are innervated by alpha 
motor neurons and generate tension by contracting, thereby allowing for 
skeletal movement.  

• They make up large mass of skeletal (striated) muscle and are attached to 
bone by fibrous tissue extensions (tendons 

 

• Each alpha motor neuron and the extrafusal muscle fibers innvervated by 
it make up a motor unit 

•  The connection between the alpha motor neuron and the extrafusal 
muscle fiber is a neuromuscular junction,  where the neuron's signal, 
the action potential,  is transduced to the muscle fiber by 
the neurotransmitter acetylcholine 

 



Intrafusal muscle fibers  
• are skeletal muscle fibers  that serve as specialized sensory organs 

(proprioceptors, that detect the amount and rate of change in length of a muscle. 
 

•  They constitute the muscle spindle and are innervated by two axons, one sensory 
and one motor. Intrafusal muscle fibers are walled off from the rest of the muscle 
by a collagen sheath. 

•  This sheath has a spindle or "fusiform" shape, hence the name "intrafusal.“ 

 

• There are two types of intrafusal muscle fibers: nuclear bag and nuclear chain 
fibers. 

• They bear two types of sensory ending, known as annulospiral and flower-spray 
endings. both the ends of these fibers contract but the central region only 
stretches and does not contract. 

 

• They are innervated by gamma motor neurons. It is by the sensory information 
from these two intrafusal fiber types that one is able to judge the position of one's 
muscle, and the rate at which it is changing. 

 





Muscle spindles 

•  are sensory receptors within the belly of a muscle that 
primarily detect changes in the length of this muscle.  

• They convey length information to the central nervous system 
via sensory neurons. 

•  This information can be processed by the brain to determine 
the position of body parts.  

• The responses of muscle spindles to changes in length also 
play an important role in regulating the contraction of 
muscles, by activating motoneurons via the stretch reflex to 
resist muscle stretch. 

• Muscle spindles are found within the belly ofmuscles, 
embedded in extrafusal muscle fibers, Note that "fusus" is 
the Latin word for spindle.  

 















Isotonic & isometric muscle contraction 

• Muscle contraction is the activation of tension-generating sites within 
muscle fibers 

• Muscle contractions can be described based on two variables: force and 
length. 

• Force itself can be differentiated as either tension or load. Muscle tension 
is the force exerted by the muscle on an object whereas a load is the force 
exerted by an object on the muscle. When muscle tension changes 
without any corresponding changes in muscle length, the muscle 
contraction is described as isometric (example: handgrip action) 

• In an isotonic contraction, tension remains the same, whilst the muscle's 
length changes.  This occurs when a muscle's force of contraction matches 
the total load on the muscle. 

• There are two types of isotonic contractions: (1) concentric and (2) 
eccentric. In a concentric contraction, the muscle tension rises to meet 
the resistance, then remains the same as the muscle shortens. 

• In eccentric, the muscle lengthens due to the resistance being greater 
than the force the muscle is producing. 





Thanks you 


