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Lecture: 8 

Muscle tissue  النسيج العضلي 
 

Muscles make up the bulk of the body and account for 1/3 of its weight. 

 ٣ٝٔضَ صِش ٝصٗٚ. رشٌَ اُؼؼلاد اُغضء الأًجش ٖٓ اُغسْ

Blood vessels and nerves run to every muscle, helping control and 

regulate each muscle’s function. 

اُؼؼلاد، ٓٔب ٣سبػذ ػ٠ِ اُزحٌْ ٝر٘ظ٤ْ ٝظ٤لخ ًَ  خ ٝالأػظبة إ٠ُ ًَرغش١ الأٝػ٤خ اُذ٣ٞٓ

 ػؼِخ.

The muscular system creates body heat and also moves the: 

   ٣ٝحشى أ٣ؼًب: حشاسح اُغسْ ٣ُٞذاُغٜبص اُؼؼ٢ِ 

- Bones of the Skeletal system     ُِغٜبص ا٢ٌِ٤ُُٜؼظبّ ا                

- Food through Digestive system                 اُغٜبص اُٜؼ٢ٔ ػجشاُـزاء  

- Blood through the Circulatory system        ّػجش عٜبص اُذٝسإاُذ  

- Fluids through the Excretory system  َالإخشاط ػجش عٜبصاُسٞائ      

The body has 3 main types of muscles 1) Skeletal, 2) Smooth 3) Cardiac 

 اُوِج٤خ -3أُِسبء  -٤ِ2خ ا٤ٌُٜ -1 ٣ٔزِي صلاس اٗٞاع اسبس٤خ ٖٓ اُؼؼلاداُغسْ 

Skeletal muscles العضلات الهيكلية 

Skeletal muscle is characterized by its long, cylindrical, multinucleated 

cells with striations (a specific arrangement of actin and myosin). 

Attached to the skeleton and skin. Under voluntary control provides 

movement. 

 (ط٤طبدرخ) رٔزبص اُؼؼِخ ا٤ٌِ٤ُٜخ ثإٔ خلا٣بٛب ؽ٣ِٞخ، أسطٞا٤ٗخ، ٓزؼذدح اُٟ٘ٞ راد رظذػبد

ٞكش رٝ لاساد٣خطشح اب٤ٌَُٜ اُؼظ٢ٔ ٝاُغِذ. رحذ اُس٤ث رشرجؾ)رشر٤ت ٓحذد ُلأًز٤ٖ ٝا٤ُٔٞس٤ٖ(؛ 

 اُحشًخ.
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Skeletal muscles attach to and move bones by contracting and relaxing in 

response to voluntary messages from the nervous system. 

 ؽٞػ٤خُشسبئَ سزغبثخ ء اسزشخبٝالاثٞاسطخ اُزوِض  رشرجؾ اُؼؼلاد ا٤ٌِ٤ُٜخ ثبُؼظبّ ٝرحشًٜب

 اُغٜبص اُؼظج٢. ٖٓ

Skeletal muscle tissue is composed of long cells called muscle fibers that 

have a striated appearance. 

 ٓظٜش اُز٢ ُذ٣ٜب رس٠ٔ أ٤ُبف اُؼؼلاد ٌٓٞٗخ ٖٓ خلا٣ب ؽ٣ِٞخ الأٗسغخ اُؼؼ٤ِخ ا٤ٌِ٤ُٜخ ٢ٛ

 ٓخطؾ.

Muscle fibers are organized into bundles supplied by blood vessels and 

innervated by motor neurons. 

 .الاػظبة اُحش٤ًخٓ٘ظٔخ ك٢ حضّ رـز٣ٜب الأٝػ٤خ اُذ٣ٞٓخ ٝرؼظجٜب  أ٤ُبف اُؼؼلاد ٢ٛ

Skeletal Muscle structure ِخ ا٤ٌِ٤ُٜخاُؼؼ رش٤ًت  

Skeletal muscle consists of densely packed groups of hugely elongated 

cells known as myofibers. These are grouped into bundles (fascicles). 

 ٤ُبفرؼشف ثبلأٖٓ اُخلا٣ب اُط٣ِٞخ ُِـب٣خ ثٌضبكخ ٖٓ ٓغٔٞػبد ٓؼجأح  رزٌٕٞ اُؼؼلاد ا٤ٌِ٤ُٜخ

 ِٓضٓبد(.٣زْ رغ٤ٔؼٜب ك٢ حضّ ) ؼؼ٤ِخ.اُ

A typical myofiber is 2–3 centimeters long and 0.05millimeters in 

diameter and is composed of narrower structures – myofibrils. These 

contain thick and thin myofilaments made up mainly of the proteins actin 

and myosin. Numerous capillaries keep the muscle supplied with the 

oxygen and glucose needed to fuel contraction. 

رزٌٕٞ ٖٓ ٤ٛبًَ أػ٤ن  ك٢ اُوطش ٝٛٞ ِْٓ 0.05سْ ٝ  3-2ٞرع٢ ٣جِؾ ؽٍٞ ا٤ُِق اُؼؼ٢ِ اُ٘ٔ

رحز١ٞ ػ٠ِ خ٤ٞؽ ػؼ٤ِخ س٤ٌٔخ ٝسه٤وخ رزٌٕٞ أسبسًب ٖٓ ثشٝر٤٘بد  ا٤٤ُِلبد اُؼؼ٤ِخ. ٛؤلاء –

بلأًسغ٤ٖ ثاُؼؼلاد  رغ٤ٜض ػ٠ِ حبكعر الأًز٤ٖ ٝا٤ُٔٞس٤ٖ. اُؼذ٣ذ ٖٓ اُشؼ٤شاد اُذ٣ٞٓخ

 .اُزوِضُزـز٣خ  ٝاُغًِٞٞص اُلاصّ

The striations in these muscles are due to the presence of light (I band) 

and dark bands  (A band) alternatively, and the contractile unit of a  

skeletal muscle cell is called a sarcomere. The sarcomere consists of 1/2 

I+A+1/2 I. 

( ٝششائؾ داً٘خ Iك٢ ٛزٙ اُؼؼلاد إ٠ُ ٝعٞد أششؽخ كبرحخ )شش٣ؾ  زخط٤طبداُ سجت٣ؼٞد 

( ثبُز٘بٝة، ٝرس٠ٔ اُٞحذح الاٗوجبػ٤خ ُخ٤ِخ اُؼؼلاد ا٤ٌِ٤ُٜخ ثبُوس٤ْ اُؼؼ٢ِ. ٣زٌٕٞ A)شش٣ؾ 

 .I+A+1/2 I 1/2اُوس٤ْ اُؼؼ٢ِ ٖٓ 
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Skeletal muscles attach to bones by tendons(connective tissue) and enable 

movement. Skeletal muscles are mostly voluntary. 

 .رشرجؾ اُؼؼلاد ا٤ٌِ٤ُٜخ ثبُؼظبّ ػٖ ؽش٣ن الأٝربس )اُ٘س٤ظ اُؼبّ( ٝرسٔح ُٜب ثبُحشًخ

 .(اساد٣خ) اُؼؼلاد ا٤ٌِ٤ُٜخ ٢ٛ ك٢ اُـبُت ؽٞػ٤خ

The typical male body contains approximately 640 muscles, which 

compose around two-fifths of its weight. The same number in a female 

body make up a slightly smaller proportion. A typical muscle spans a 

joint and tapers at each end into a fibrous tendon anchored to a bone. 

Some muscles divide to attach to different bones. 

ػؼِخ، ٝاُز٢ رشٌَ حٞا٢ُ خٔس٢ ٝصٗٚ.  ٣640حز١ٞ عسْ اُزًش اُ٘ٔٞرع٢ ػ٠ِ ٓب ٣وشة ٖٓ 

ٗلس اُؼذد ك٢ اُغسذ الأٗض١ٞ ٣شٌَ ٗسجخ أهَ ه٤ِلاً. رٔزذ اُؼؼِخ اُ٘ٔٞرع٤خ إ٠ُ ٓلظَ ٝرز٘بهض 

 .د ُزِزظن ثؼظبّ ٓخزِلخػ٘ذ ًَ ؽشف إ٠ُ ٝرش ٤ُل٢ ٓضجذ ػ٠ِ اُؼظْ. ر٘وسْ ثؼغ اُؼؼلا

 

 

 
 

Skeletal muscles are also known as voluntary muscles, since we control 

their actions at will, and as striated muscles, from their microscopic 

appearance. 

٤ٌِ٤ٜخ أ٣ؼًب ثبسْ اُؼؼلاد الإساد٣خ، لأٗ٘ب ٗزحٌْ ك٢ أكؼبُٜب حست اُشؿجخ، رؼُشف اُؼؼلاد اُ

 ٢ٛٝ ػؼلاد ٓخططخ ٖٓ ٓظٜشٛب أُغٜش١.

In the muscular system, skeletal muscles are connected to the skeleton, 

either to bone or to connective tissues such as ligaments. 

ك٢ اُغٜبص اُؼؼ٢ِ، رشرجؾ اُؼؼلاد ا٤ٌِ٤ُٜخ ثب٤ٌَُٜ اُؼظ٢ٔ، إٓب ثبُؼظبّ أٝ ثبلأٗسغخ اُؼبٓخ 

 ٓضَ الأسثطخ.

Muscles are always attached at two or more places. When the muscle 

contracts, the attachment points are pulled closer together; when it 

relaxes, the attachment points move apart. 
ٖ ػ٘ذٓب ر٘وجغ اُؼؼِخ، ٣زْ روش٣ت ٗوبؽ الاسرجبؽ ٓ رجؾ ك٢ ٌٓب٤ٖٗ اٝ اًضش.ػبدح رشاُؼؼلاد 

 .الاسرجبؽثؼؼٜب اُجؼغ؛ ٝػ٘ذٓب رسزشخ٢، رزجبػذ ٗوبؽ 

Smooth muscle 

A second type is smooth muscle, characterized by its spindle-shaped, 

uninucleated cells without striations; found in the walls of hollow organs 

such as the airways, stomach, Alimentary canal, and blood vessels.; under 

involuntary control; propels substances. 
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ٝح٤ذح اُٟ٘ٞ ٓـض٤ُخ اُشٌَ ثذٕٝ  ٛبخلا٣بثبٕ  رٔزبص ُ٘ٞع اُضب٢ٗ ٛٞ اُؼؼلاد أُِسبء،ا

ٓضَ اُشؼت اُٜٞائ٤خ ٝأُؼذح ٝاُو٘بح اُٜؼ٤ٔخ  ك٢ عذسإ الأػؼبء أُغٞكخ رٞعذ؛ خط٤طبدر

 .ذكغ أُٞادث روّٞ . رحذ اُس٤طشح اُلاإساد٣خ؛ٝالأٝػ٤خ اُذ٣ٞٓخ

 

 

 

 

 

 

 

 

 

 

It is called involuntary muscle, because it works automatically rather than 

under conscious control. 

 .اُؼؼلاد اُلاإساد٣خ، لأٜٗب رؼَٔ رِوبئ٤بً ٤ُٝس رحذ س٤طشح ٝاػ٤خٝرس٠ٔ 

Smooth muscle functions وظائف العضلة الملساء 

-moves food through digestive organs.    ٣٘وَ اُطؼبّ ػجش أػؼبء اُغٜبص اُٜؼ٢ٔ 

-empties liquid from the bladder           ٣لشؽ اُسبئَ ٖٓ أُضبٗخ    

-controls width of the blood vessels         ٣زحٌْ ك٢ ػشع الأٝػ٤خ اُذ٣ٞٓخ 

-Smooth muscle around artery allows the artery to regulate blood flow by 

shrinking and expanding. 

 ثز٘ظ٤ْ رذكن اُذّ ػٖ ؽش٣ن الاٌٗٔبش ٝاُزٞسغ.اُشش٣بٕ ٔح اُؼؼلاد أُِسبء حٍٞ رس

 

Cardiac muscle 

The third type is cardiac muscle, making up the walls of the heart. 

Cardiac muscle cells are characterized as striated, uninucleate, and are 

branched with connections (intercalated discs). under involuntary control; 

propels blood (circulation). 

 

رٔزبص خلا٣ب اُؼؼِخ اُوِج٤خ ثأٜٗب  - .، اُز٢ رشٌَ عذسإ اُوِت٤خؼؼِخ اُوِجاُاُ٘ٞع اُضبُش ٛٞ 

رحذ اُس٤طشح  وغر .( اُج٤٘٤خح ٝاحذح ٝرٌٕٞ ٓزلشػخ ٓغ اُٞطلاد )الأهشاص ٓخططخ ٝراد ٗٞا

 ذكغ اُذّ )اُذٝسح اُذ٣ٞٓخ(.ثروّٞ ؿ٤ش اُطٞػ٤خ؛ 
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It is part of both the Muscular System and the Circulatory System. It is 

responsible for circulating blood throughout the body. It has a pacemaker 

for rhythmic beating. 

ك٢ ع٤ٔغ  ػٖ دٝسإ اُذّ خأُسؤُٝ ٢. ٝٛإعٜبص اُذٝسعضء ٖٓ ًَ ٖٓ اُغٜبص اُؼؼ٢ِ ٝ ٢ٛ

 .ُِوِت ُِؼشة الإ٣وبػ٢ ْظًغٜبص ٢ٛ٘ٓ ٝأٗحبء اُغسْ. 

The heart wall is composed of three layers. The middle layer, the 

myocardium, is responsible for the heart’s pumping action. Cardiac 

muscle, found only in the myocardium, contracts in response to signals 

from the cardiac conduction system to make the heartbeat. Cardiac 

muscle is made from cells called cardiocytes. 

ٔسؤُٝخ ػٖ ػَٔ ػخ ٣زٌٕٞ عذاس اُوِت ٖٓ صلاس ؽجوبد. اُطجوخ اُٞسط٠، ػؼِخ اُوِت، ٢ٛ اُ

اسزغبثخً ُلإشبساد  ر٘وجغٝ ػؼِخ اُوِتؽجوخ دح كوؾ ك٢ ٓٞعٞ ٤خؼؼِخ اُوِجاُ اُذّ ك٢ اُوِت.

اُظبدسح ٖٓ ٗظبّ اُزٞط٤َ اُوِج٢ ُزحل٤ض ٗجغ اُوِت. رزٌٕٞ ػؼِخ اُوِت ٖٓ خلا٣ب رس٠ٔ 

 اُخلا٣ب اُوِج٤خ.
 

Cardiac muscle is found only in the heart and pumps blood throughout 

body contains more mitochondria than skeletal muscle cells. 

رحز١ٞ ػ٠ِ ٝ رٞعذ ػؼِخ اُوِت ك٢ اُوِت كوؾ، ٝروّٞ ثؼخ اُذّ إ٠ُ ع٤ٔغ أٗحبء اُغسْ

 ٤ٓزًٞٞٗذس٣ب أًضش ٖٓ خلا٣ب اُؼؼلاد ا٤ٌِ٤ُٜخ.

HOW DO SKELETAL MUSCLES MOVE? ٤ًق رزحشى اُؼؼِخ ا٤ٌِ٤ُٜخ 

It happens when the muscular system and the nervous system work 

together. Somatic signals are sent from the cerebral cortex to nerves 

associated with specific skeletal muscles. 

٣حذس رُي ػ٘ذٓب ٣ؼَٔ اُغٜبص اُؼؼ٢ِ ٝاُغٜبص اُؼظج٢ ٓؼًب: ٣زْ إسسبٍ الإشبساد اُغسذ٣خ ٖٓ 

 اُوششح اُذٓبؿ٤خ إ٠ُ الأػظبة أُشرجطخ ثؼؼلاد ٤ٌِ٤ٛخ ٓؼ٤٘خ.

Most signals travel through spinal nerves that connect with nerves that 

innervate skeletal muscles throughout the body. 

اُؼؼلاد  رـز١ر٘زوَ ٓؼظْ الإشبساد ػجش الأػظبة اُش٤ًٞخ اُز٢ رزظَ ثبلأػظبة اُز٢ 

 .ا٤ٌِ٤ُٜخ ك٢ ع٤ٔغ أٗحبء اُغسْ

Muscle contraction begins when the nervous system generates a signal. 

The signal, an impulse called an action potential, travels through a type of 

nerve cell called a motor neuron. 

٣جذأ روِض اُؼؼلاد ػ٘ذٓب ٣ُٞذ اُغٜبص اُؼظج٢ إشبسح. ر٘زوَ الإشبسح، ٢ٛٝ ػجبسح ػٖ ٗجؼخ 

 اُلؼَ، ػجش ٗٞع ٖٓ اُخلا٣ب اُؼظج٤خ ٣س٠ٔ اُخلا٣ب اُؼظج٤خ اُحش٤ًخ. عٜذرس٠ٔ 

The neuromuscular junction is the name of the place where the motor 

neuron reaches a muscle cell.  

ظج٤خ اُحش٤ًخ إ٠ُ اُخ٤ِخ اُٞطَ اُؼظج٢ اُؼؼ٢ِ ٛٞ اسْ أٌُبٕ اُز١ رظَ ك٤ٚ اُخ٤ِخ اُؼ

 .اُؼؼ٤ِخ

When the nervous system signal reaches the neuromuscular junction a 

chemical message is released by the motor neuron. The chemical 

message, a neurotransmitter called acetylcholine, binds to receptors on 
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the outside of the muscle fiber. That starts a chemical reaction within the 

muscle, to make it contract. 

ػ٘ذٓب رظَ إشبسح اُغٜبص اُؼظج٢ إ٠ُ اُٞطَ اُؼظج٢ اُؼؼ٢ِ، ٣زْ إؽلام سسبُخ ٤ٔ٤ًبئ٤خ 

. رشرجؾ اُشسبُخ ا٤ٔ٤ٌُبئ٤خ، ٢ٛٝ ٗبهَ ػظج٢ (الاػظبة اُحش٤ًخ) ثٞاسطخ اُؼظجٕٞ اُحش٢ً

 ٣س٠ٔ الأس٤ز٤َ ٤ًُٖٞ، ثٔسزوجلاد ٓٞعٞدح ػ٠ِ اُسطح اُخبسع٢ ُلأ٤ُبف اُؼؼ٤ِخ. ٣ؤد١ رُي

 إ٠ُ ثذء رلبػَ ٤ٔ٤ًبئ٢ داخَ اُؼؼلاد ُغؼِٜب ر٘وجغ.
 

A multistep molecular process within the muscle fiber begins when 

acetylcholine binds to receptors on the muscle fiber membrane. The 

proteins inside muscle fibers are organized into long chains that can 

interact with each other, reorganizing to shorten and relax. When 

acetylcholine reaches receptors on the membranes of muscle fibers, 

membrane channels open and the process that contracts a relaxed muscle 

fibers begins. 

رجذأ ػ٤ِٔخ عض٣ئ٤خ ٓزؼذدح اُخطٞاد داخَ الأ٤ُبف اُؼؼ٤ِخ ػ٘ذٓب ٣شرجؾ الأس٤ز٤َ ٤ًُٖٞ 

ثبُٔسزوجلاد أُٞعٞدح ػ٠ِ ؿشبء الأ٤ُبف اُؼؼ٤ِخ. ٣زْ ر٘ظ٤ْ اُجشٝر٤٘بد أُٞعٞدح داخَ أ٤ُبف 

ٓغ ثؼؼٜب اُجؼغ، ٝإػبدح ر٘ظ٤ٜٔب ُزوظ٤شٛب اُؼؼلاد ك٢ سلاسَ ؽ٣ِٞخ ٣ٌٜٔ٘ب اُزلبػَ 

ٝاسزشخبئٜب. ػ٘ذٓب ٣ظَ الأس٤ز٤َ ٤ًُٖٞ إ٠ُ أُسزوجلاد أُٞعٞدح ػ٠ِ أؿش٤خ الأ٤ُبف اُؼؼ٤ِخ، 

 ر٘لزح اُو٘ٞاد اُـشبئ٤خ ٝرجذأ ػ٤ِٔخ اٗوجبع الأ٤ُبف اُؼؼ٤ِخ أُسزشخ٤خ.

 

When the stimulation of the motor neuron providing the impulse to the 

muscle fibers stops, the chemical reaction that causes the rearrangement 

of the muscle fibers proteins is stopped and the muscle relaxes. 

٤ُبف اُؼؼ٤ِخ، ٣زٞهق اُزلبػَ ػ٘ذٓب ٣زٞهق رحل٤ض اُخلا٣ب اُؼظج٤خ اُحش٤ًخ اُز٢ رٞكش اُ٘جغ ُلأ

 .رسزشخ٢ اُؼؼلاد ٝ ٤ُبف اُؼؼ٤ِخُلأجشٝر٤٘بد اُا٤ٔ٤ٌُبئ٢ اُز١ ٣سجت إػبدح رشر٤ت 

 

 

 

 

 

 

 

    

 


