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NERVOUS SYSTEM : LEC / 9  
Muscle  

About half of your body weight is muscle .In the muscular system 

,muscle tissue is categorized into three distinct types : 

Skeletal ,cardiac and smooth .Each type of muscle tissue in body has an 

unique stricter and specific role.  

Skeletal  muscle 

It is a form of striated muscle tissue and have a non central nucleus 

,which is under the voluntary control of the somatic nervous system . 

Most skeletal muscles are attached to bones by bundles of collagen fibers 

known as tendons . A skeletal muscle refers to multiple bundles of cell 

joined together called muscle fibers. The fibers and muscles are 

surrounded by connective tissue layers called fasciae. Muscle fibers, or 

muscle cells , are formed from the fusion of developmental myoblasts in 

a process known as myogenesis . Muscle fibers are in turn composed of 

actin and myosin filaments ,repeated in units called sarcomeres The 

sarcomeres is responsible for the striated appearance of skeletal muscle , 

and forms the basic machinery necessary for muscle contraction .  

The process pf contraction and expansion of the skeletal muscles by 

converting the chemical signals coming from the neuron to electrical 

signals used in the this is acetylcholine which when she reaches the 

muscular fibrous sheath is an action effort that causes the sorting of 

calcium ions that cause the opening of the sites of the link Mayosin actin 

causing relaxation and contraction of the muscle fiber . 

Smooth muscle ; 

Smooth muscle are those muscles that are not controlled by humans and 

are not subject to movement . They are called smooth muscle because 

they do not show any fibrous lines under the light microscope . There are 

smooth muscle in the organs that contract automatically such as the 

stomach , intestine ,blood vessels .Smooth unplanned muscle fibers such 

as skeletal muscle, they are also smaller than skeletal muscle fibers and 

each muscle contains only one nucleus . The smooth muscle work slowly 

and spontaneously with a natural rhythmic constriction followed by 

relaxation. In this way move the body various processes. Constant action 

of smooth muscle in intestines, for example moves food forward to 

digestion .     



Smooth muscle stimulate by  a particular group of nerves belonging to 

autonomic nervous system , mediated by chemical body substances . The 

autonomic nervous system changes the speed and strength of the smooth 

muscle contraction in certain conditions , such as slowing the constriction 

of the intestine when a person feels frightened or anxious . It can even 

stop bowel constriction if these feelings become severe . For this reason , 

people who are under emotional stress often have difficulty digesting 

food .     

Cardiac muscle 

Cardiac muscle tissue :is on only found in the heart . Highly coordinated 

of cardiac muscle pump blood into the vessels of the circulatory system 

.similar to skeletal muscle ,cardiac muscle is striated and organized into 

sarcomeres possessing the same banding organization as skeletal muscle . 

However , cardiac muscle fibers are shorter than skeletal muscle  fibers 

and usually contain only one nucleus ,which is located in the central 

region of the cell . Cardiac muscle fibers also possess many mitochondria 

and myoglobin ,as ATP is produced primarily through aerobic 

metabolism .Cardiac muscle fiber cell also are extensively branched and 

are connected to one to one another at their end by intercalated discs . An 

interacalated disce allows the cardiac muscle cells to contract in a wave 

like pattern so that the heart can work as a pump.   

 

Autonomic nervous system : What is the(ANS)? 

The ANS regulates variety of the body process ,that is part of the 

peripheral nervous system Which regulates involuntary body function 

such as heart beat ,blood flow, breathing and digestion ,and all of that 

controled by neurotrsnsmitters (hormones). The structure of the 

Autonomic nervous system ,this system is divided into three branches:the 

symphatic,parasymphatic and enteric nervous system. 

1.Sympathetic division of ANS ,this division performs tasks such as 

relaxing the bladder,speeding up heart rate,and that can be achieved when 

SNS releases hormones(catecholamine-adrenaline or epinephrine)and 

dilating eye pupils. 

2.The parasymphthetic division of ANS helps maintain normal body 

function and also performs another tasks such ass lowing down heart beat 

and which PNS releases hormone acetyl choline that slow the heart rate 

down) and also constricting eye pupils. 

3.enteric nervous system it control on the gastrointestinal function.  



Higher function of the nervous system 

1. Sensation by the sensory part of the nervous system – sensory 

receptors . The nervous system sense for effective factors from 

outside of the body ( sight , hearing , touching , … ) or inside the 

body ( muscles movement , joints , blood pressure , pain , …) by 

sensory receptors , whether visual receptors in the eyes , auditory 

receptor in the ears, tactile receptors on the surface of the body , or 

other kinds of receptors . This receptors convert the effectiveness 

into nerve impulse transmitted into the nervous system through 

sensory nervous that also called afferent nerve cells . 

 

2. Motor part of the nervous system – effectors . The most important 

eventual role of the nervous system is to control the various bodily 

activities. This task is achieved by controlling (a) contraction of 

appropriate skeletal muscles throughout the body (b) contraction of 

smooth muscles in the internal organs (c) secretion of active 

chemical substances by both exocrine and endocrine glands in 

many parts of the body . these activities ace collectively called 

motor functions of the nervous system and the muscles and glands 

are called effectors because they perform the functions dictated by 

nerve signals. 

 

3. Processing of information –‘’ integrative’’ function of the nervous 

system . One of the most important functions of the nervous system 

is to process incoming information in such a way that appropriate 

mental and motor responses will occur-more than 99 percent of all 

sensory information is discarded by the brain as  irreverent and 

unimportant for instance , one is ordinarily unware of the parts of 

the body that are in contact  with clothing , as well as even pertual 

noise of our surrounding is usually relegated the sub conscious. 

However, when important sensory information excites the mind , it 

is immediately channeled into proper  

integrative and motor regions of the brain to cause desired 

responses . This channeling and processing of information is called 

the integrative function of the nervous system . Tnus , if a person 

places a hand on a hot stove , the desired instaneous response is to 

lift the hand . Other associated responses follow ,such as moving 

the entire body away from the stove and perhaps even shouting 

with pain . 

 

4. Role of synapsis in processing information . The synapse is the 

junction point from one neuron to the next . it is determine that 

direction that the nervous signals will spread through the nervous 



system . This synapses conduct electrical or chemical impulse to 

other cell ( nerve cell or other cell ) . When the action potential to 

the terminal axon will fuse with small sacs called synaptic vacuoles 

which held neuro transmitters with plasmic membrane , the these 

transmitters released by process of exocytosis while motor nerve 

cell synapse with muscular cell , the neuro transmitters across the 

synapses and cause muscle contraction.  
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