
                          

Animal cell الخليت الحيوانيت  

All living things are made up of cells’. ‘The cell is the basic unit of structure and 

function’. These statements are known as Cell theory. This theory was forwarded by 

Mathias Schleiden and Theodor Schwann in 1838 - 39. 

Today the cell theory includes four more ideas : 

1-the cells are the building block of structures in living things                      

2- the cell is derived from other cells by division 

3-the cell contains information that is used as instructions for growth, development and 

functioning 

4-the cell is the functioning unit of life; the chemical reactions of life take place within cells. 

 ثبٌٕظش٠خ اٌؼجبساد ٘زٖ رؼُشف". ٚاٌٛظ١فخ ٌٍج١ٕخ الأعبع١خ اٌٛؽذح ٟ٘ اٌخ١ٍخ. "خلا٠ب ِٓ رزىْٛ اٌؾ١خ اٌىبئٕبد ع١ّغ

 .1131-1131 فٟ ٚشٛاْ شلا٠ذْ لجً ِٓ إٌظش٠خ ٘زٖ ؽشػ رُ. اٌخ٠ٍٛخ

 :أخشٜ أفىبس أسثغ ا١ٌَٛ اٌخ١ٍخ ٔظش٠خ رزؼّٓ

 .اٌؾ١خ اٌىبئٕبد فٟ اٌجٕبء ٌجٕخ ٟ٘ اٌخلا٠ب -1

 ثبلأمغبَ أخشٜ خلا٠ب ِٓ اٌخ١ٍخ رشزك -2

 ٚالأداء ٚاٌزطٛس ٌٍّٕٛ وزؼ١ٍّبد رغزخذَ ِؼٍِٛبد ػٍٝ اٌخ١ٍخ رؾزٛٞ -3

 .اٌخلا٠ب داخً رؾذس ٌٍؾ١بح اٌى١ّ١بئ١خ اٌزفبػلاد اٌؾ١بح؛ فٟ اٌؼبٍِخ اٌٛؽذح ٟ٘ اٌخ١ٍخ -4

Your body contains several billion cells, with hundreds of cell-specific functions.  Some 

functions performed by cells are so vital to the existence of life that all cells perform them 

(e.g. cellular respiration). Others are highly specialized (e.g. photosynthesis)..  

 Cells can either be ( eukaryotic or prokaryotic ) .  

 رؤد٠ٙب اٌزٟ اٌٛظبئف ثؼغ رؼزجش. ثبٌخ١ٍخ اٌخبطخ اٌٛظبئف ِئبد ِغ اٌخلا٠ب، ِٓ ١ٍِبساد ػذح ػٍٝ عغّه ٠ؾزٛٞ

 ِضً) ٌٍغب٠خ ِزخظض ا٢خش ٚاٌجؼغ(. اٌخٍٛٞ اٌزٕفظ ِضً) اٌخلا٠ب ع١ّغ رؤد٠ٙب ثؾ١ش اٌؾ١بح ٌٛعٛد عذًا ؽ٠ٛ١خ اٌخلا٠ب

 (.إٌٛاح ثذائ١خ أٚ إٌٛاح ؽم١م١خ) إِب اٌخلا٠ب رىْٛ أْ ٠ّىٓ .(اٌؼٛئٟ اٌزّض١ً

Eukaryotic cells : have a nucleus and membrane bound organelles 

 .ثغشبء ِؾبؽخ ٚػؼ١بد ٔٛاح ػٍٝ رؾزٛٞ: إٌٛاح ؽم١م١خ اٌخلا٠ب

Prokaryotes cells : do not have a nucleus, and lack membrane bound organelles. They are 

the oldest cells on earth. Bacteria are prokaryotes. Prokaryotes often move using special 

structures such as flagella or cilia. 

. الأسع ٚعٗ ػٍٝ اٌخلا٠ب ألذَ إٔٙب. ثغشبء ِؾبؽخ ػؼ١بد ػٍٝ رؾزٛٞ ٚلا ٔٛاح، ػٍٝ رؾزٛٞ لا: إٌٜٛ ثذائ١خ اٌخلا٠ب

 .الأ٘ذاة أٚ عٛؽالا ِضً خبطخ رشاو١ت ثبعزخذاَ إٌٜٛ ثذائ١بد رزؾشن ِب غبٌجبً. إٌٜٛ ثذائ١بد ٟ٘ اٌجىز١ش٠ب



   Cells have many structures inside of them called organelles. These organelles are like the 

organs in a human and they help the cell stay alive. Each organelle has it’s own specific 

function to help the cell survive.  

 ٟٚ٘ الإٔغبْ فٟ اٌّٛعٛدح الأػؼبء اٌؼؼ١بد ٘زٖ رشجٗ. اٌؼؼ١بد رغّٝ اخٍٙبثذ زشاو١تاٌ ِٓ اٌؼذ٠ذ ػٍٝ اٌخلا٠ب رؾزٛٞ

 .اٌجمبء ػٍٝ اٌخ١ٍخ ٌّغبػذح ِؾذدح ٚظ١فخ ٌٙب ػؼ١خ وً. اٌؾ١بح ل١ذ ػٍٝ اٌجمبء ػٍٝ اٌخ١ٍخ رغبػذ

The main components of an animal cell are as follows: 

:يلي كوا هي الحيوانيت للخليت الرئيسيت الوكوناث  

Nucleus 

The nucleus is the largest organelle in the cell and contains all the cell's genetic information 

in the form of DNA. The presence of a nucleus is the primary factor that distinguishes 

eukaryotes from prokaryotes. The structure of the nucleus is : 

 ٘ٛ إٌٛاح ٚعٛد إْ. DNA شىً ػٍٝ ٌٍخ١ٍخ اٌٛساص١خ اٌّؼٍِٛبد ع١ّغ ػٍٝ ٚرؾزٛٞ اٌخ١ٍخ فٟ ػؼ١خ أوجش ٟ٘ إٌٛاح

 : ٘ٛ إٌٛاح رشو١ت. إٌٜٛ ثذائ١بد ػٓ إٌٜٛ ؽم١م١بد ١ّ٠ض اٌزٞ الأعبعٟ اٌؼبًِ

Nuclear envelope: two lipid membranes that are studded with special proteins that separate 

the nucleus and its contents from the cytoplasm. 

 .اٌغ١زٛثلاصَ ػٓ ِٚؾز٠ٛبرٙب إٌٛاح رفظً خبطخ ثجشٚر١ٕبد ِشطؼبْ د١ٕ٘بْ غشبءاْ: إٌٛٚٞ اٌغلاف

Nuclear pores: tiny holes called nuclear pores are found in the nuclear envelope and help to 

regulate the exchange of materials (such as RNA and proteins) between the nucleus and the 

cytoplasm. 

 اٌّٛاد رجبدي رٕظ١ُ ػٍٝ ٚرغبػذ إٌٛٚٞ اٌغلاف فٟ ا٠ٌٕٚٛخ اٌّغبَ رغّٝ طغ١شح صمٛة رٛعذ: ا٠ٌٕٚٛخ )اٌضمٛة( اٌّغبَ

 .ٚاٌغ١زٛثلاصَ إٌٛاح ث١ٓ( ٚاٌجشٚر١ٕبد اٌش٠جٟ إٌٛٚٞ اٌؾّغ ِضً)

Chromatin: thin long strands of DNA and protein. 

 .ٚاٌجشٚر١ٓ إٌٛٚٞ اٌؾّغ ِٓ سف١ؼخ ؽ٠ٍٛخ خ١ٛؽ: اٌىشِٚبر١ٓ

Nucleolus: the nucleolus makes RNA another type of nucleic acid. 

 .ا٠ٌٕٚٛخ الأؽّبع ِٓ آخش ٔٛػًب( RNA) اٌش٠جٟ إٌٛٚٞ اٌؾّغ رظٕغ إٌٛاح: خ٠إٌٛ

Functions of the nucleus وظائف النواة 

1 -  The main function of the cell nucleus is to control gene expression and facilitate the 

replication of DNA during the cell cycle . 

 2-  The nucleus controls the metabolic functions of the cell by producing mRNA which 

encodes for enzymes e.g. insulin. 



 3- The nucleus controls the structure of the cell by transcribing DNA which encodes for 

structural proteins such as actin and keratin. 

 4-  The nucleus is the site of ribosomal RNA (rRNA) synthesis, which is important for the 

construction of ribosomes. Ribosomes are the site of protein translation (synthesis of proteins 

from amino acids). 

 .اٌخ١ٍخ دٚسح خلاي إٌٛٚٞ اٌؾّغ رؼبػف ٚرغ١ًٙ اٌغ١ٕٟ اٌزؼج١ش فٟ اٌزؾىُ ٟ٘ اٌخ١ٍخ ٌٕٛاح الأعبع١خ اٌٛظ١فخ 1-

 .الأٔغ١ٌٛٓ ِضً ٌلإٔض٠ّبد ٠شفش اٌزٞ mRNA إٔزبط ؽش٠ك ػٓ ٌٍخ١ٍخ اٌغزائٟ اٌزّض١ً ٚظبئف فٟ إٌٛاح رزؾىُ 2 -

 .ٚاٌى١شار١ٓ الأوز١ٓ ِضً ا١ٌٙى١ٍخ اٌجشٚر١ٕبد ٠شفش اٌزٞ إٌٛٚٞ اٌؾّغ ٔغخ ؽش٠ك ػٓ اٌخ١ٍخ ث١ٕخ فٟ إٌٛاح رزؾىُ 3- 

. اٌش٠جٛعِٛبد ٌجٕبء ُِٙ ٚ٘ٛ( rRNA) ٟاٌش٠جٛعِٛ ى٠ٛٓ اٌؾبِغ إٌٛٚٞ اٌشا٠جٛصٞر ِٛلغ ٟ٘ إٌٛاح -4 

 (.الأ١ٕ١ِخ الأؽّبع ِٓ اٌجشٚر١ٕبد رخ١ٍك) اٌجشٚر١ٓ رشعّخ ِٛلغ ٟ٘ اٌش٠جٛعِٛبد

 Cell membrane غشاء الخليت  

    The cell membrane, also called the plasma membrane, physically separates the 

intracellular space (inside the cell) from the extracellular environment (outside the cell). All 

plant and animal cells have cell membranes. The cell membrane surrounds and protects 

the cytoplasm. The cell membrane is composed of a double layer (bilayer) of special lipids 

(fats) called phospholipids. Phospholipids consist of a hydrophilic (water-loving) head and 

a hydrophobic (water-fearing) tail. The hydrophilic head of the phospholipid 

is polar (charged) and can therefore dissolve in water. The hydrophobic tail is non-

polar (uncharged), and cannot dissolve in water. 

 خبسط) اٌخ١ٍخ خبسط اٌج١ئخ ػٓ( اٌخ١ٍخ داخً) اٌخلا٠ب داخً اٌؾ١ض ٠فظًغشبء اٌخ١ٍخ ا٠ؼب ٠غّٝ اٌغشبء اٌجلاصِٟ 

 غشبء ٠زىْٛ. ٠ٚؾ١ّٗ ثبٌغ١زٛثلاصَ اٌخ١ٍخ غشبء ٠ؾ١ؾ. خ٠ٍٛخ أغش١خ ػٍٝ ٚاٌؾ١ٛا١ٔخ إٌجبر١خ اٌخلا٠ب ع١ّغ رؾزٛٞ(. اٌخ١ٍخ

 ِٓ اٌفغف١ٌٛج١ذاد رزىْٛ. اٌفٛعفبر١خ اٌذْ٘ٛ رغّٝ( اٌذْ٘ٛ) اٌخبطخ اٌذْ٘ٛ ِٓ( صٕبئ١خ ؽجمخ) ِضدٚعخ ؽجمخ ِٓ اٌخ١ٍخ

( ِشؾٛٔبً) لطج١بً ٌٍفٛعف١ٌٛج١ذ ٌٍّبء اٌّؾت اٌشأط ٠ىْٛ(. اٌّبء ٠خبف) ٌٍّبء وبسٖ ٚر٠ً( ٌٍّبء ِؾت) ٌٍّبء ِؾت سأط

 .اٌّبء فٟ ٠زٚة أْ ٠ّىٓ ٚلا ،(ِشؾْٛ غ١ش) لطجٟ غ١ش ٌٍّبء اٌىبسٖ اٌز٠ً. اٌّبء فٟ ٠زٚة أْ ٠ّىٓ ٚثبٌزبٌٟ

 Cytoplasm السياتوبلازم 

    The cytoplasm is the jelly-like substance that fills the cell. It consists of up to 90% water. 

It also contains dissolved nutrients and waste products. Its main function is to hold together 

the organelles which make up the cytoplasm. It also nourishes the cell by supplying it with 

salts and sugars and provides a medium for metabolic reactions to occur. 

 اٌؼٕبطش ػٍٝ ٠ؾزٛٞ أٔٗ وّب. ِبء٪ 10 إٌٝ ٠ظً ِب ِٓ ٠زىْٛ. اٌخ١ٍخ رّلأ اٌزٟ ثبٌٙلاَ اٌشج١ٙخ اٌّبدح ٘ٛ اٌغ١زٛثلاصَ

 ٠غزٞ أٔٗ وّب. اٌغ١زٛثلاصَ رشىً اٌزٟ اٌؼؼ١بد رغ١ّغ فٟ اٌشئ١غ١خ ِّٙزٙب ٚرزّضً. إٌفب٠بد ِٕٚزغبد اٌزائجخ اٌغزائ١خ

 .الأ٠ؼ١خ اٌزفبػلاد ٌؾذٚس ٚعطبً ٠ٚٛفش ٚاٌغىش٠بد ثبلأِلاػ إِذاد٘ب ؽش٠ك ػٓ اٌخ١ٍخ



Functions of the cytoplasm وظائف السايتوبلازم 

1-The cytoplasm provides mechanical support to the cell pressure against the cell's 

membrane which helps keep the shape of the cell.  

2-  It is the site of most cellular activities including metabolism, cell division and protein 

synthesis. 

3-The cytoplasm contains ribosomes which assist in the synthesis of protein. 

4-The cytoplasm acts as a storage area for small carbohydrate, lipid and protein molecules. 

 .اٌخ١ٍخ شىً ػٍٝ اٌؾفبظ فٟ ٠غبػذ ِّب اٌخ١ٍخ غشبء ػٍٝ اٌخ١ٍخ ٌؼغؾ ا١ٌّىب١ٔىٟ اٌذػُ اٌغ١زٛثلاصَ ٠ٛفش -1

 .اٌجشٚر١ٓ ٚرشو١ت اٌخلا٠ب ٚأمغبَ اٌغزائٟ اٌزّض١ً رٌه فٟ ثّب اٌخ٠ٍٛخ الأٔشطخ ِؼظُ ِٛلغ ٚ٘ٛ -2

 .اٌجشٚر١ٓ رشو١ت فٟ رغبػذ اٌزٟ اٌش٠جٛعِٛبد ػٍٝ اٌغ١زٛثلاصَ ٠ؾزٛٞ -3

 .اٌظغ١شح ٚاٌجشٚر١ٕبد ٚاٌذْ٘ٛ اٌىشث١٘ٛذساد ٌغض٠ئبد رخض٠ٓ وّٕطمخ اٌغ١زٛثلاصَ ٠ؼًّ -4

Mitochondria ا١ٌّزٛوٛٔذس٠ب 

A mitochondrion is a membrane bound organelle found in eukaryotic cells. This organelle 

generates the cell's supply of chemical energy by releasing energy stored in molecules from 

food and using it to produce ATP (adenosine triphosphate). ATP is a special type of "energy 

carrying" molecule. 

 ثبٌطبلخ اٌخ١ٍخ إِذاد اٌؼؼ١خ ٘زٖ رٌٛذ. إٌٛاح ؽم١م١خ اٌخلا٠ب فٟ ِٛعٛدح ثغشبء ِشرجطخ ػؼ١خ ػٓ ػجبسح ا١ٌّزٛوٛٔذس٠ب

 صلاصٟ الأد٠ٕٛص٠ٓ) ATP لإٔزبط ٚاعزخذاِٙب اٌطؼبَ ِٓ اٌغض٠ئبد فٟ اٌّخضٔخ اٌطبلخ إؽلاق ؽش٠ك ػٓ اٌى١ّ١بئ١خ

 ".اٌطبلخ رؾًّ اٌزٟ" اٌغض٠ئبد ِٓ خبص ٔٛع ٘ٛ ATP(. اٌفٛعفبد

Endoplasmic reticulum الشبكت البلازهيت الذاخليت 

    The endoplasmic reticulum (ER) is an organelle found in eukaryotic cells only. The ER 

has a double membrane consisting of a network of hollow tubes, flattened sheets, and round 

sacs. These flattened, hollow folds and sacs are called cisternae. The ER is located in the 

cytoplasm and is connected to the nuclear envelope. There are two types of endoplasmic 

reticulum: smooth and rough ER. 

 غشبء اٌشجىخ الأذٚثلاص١ِخ رّزٍه رؾزٛٞ. فمؾ إٌٛاح ؽم١م١خ اٌخلا٠ب فٟ ِٛعٛدح ػؼ١خ ٟ٘( ER) الإٔذٚثلاص١ِخ اٌشجىخ

 ٚالأو١بط اٌط١بد ٘زٖ رغّٝ. اٌّغزذ٠شح ٚالأو١بط اٌّغطؾخ ٚاٌظفبئؼ اٌّغٛفخ الأٔبث١ت ِٓ شجىخ ِٓ ٠زىْٛ ِضدٚط

 ِٓ ٔٛػبْ ٕ٘بن. إٌٛٚٞ ثبٌغلاف ٚرزظً اٌغ١زٛثلاصَ فٟ اٌذاخ١ٍخ اٌجلاص١ِخ اٌشجىخ رمغ. ثبٌظٙبس٠ظ ٚاٌّغٛفخ اٌّغطؾخ

 .ٚخشٕخ ٔبػّخ: الإٔذٚثلاص١ِخ اٌشجىخ

Smooth ER: does not have any ribosomes attached. It is involved in the synthesis of lipids, 

including oils, phospholipids and steroids. It is also responsible for metabolism of 

carbohydrates, regulation of calcium concentration and detoxification of drugs. 



 ٚاٌذْ٘ٛ اٌض٠ٛد رٌه فٟ ثّب اٌذْ٘ٛ، ى٠ٛٓ)رظ١ٕغ(ر فٟ شبسنرٚ. ِشرجطخ س٠جٛعِٛبد أٞ ػٍٝ رؾزٛٞ لا: ER إٌبػّخ

 .الأد٠ٚخ ِٓ اٌغَّٛ ٚإصاٌخ اٌىبٌغ١َٛ رشو١ض ٚرٕظ١ُ اٌىشث١٘ٛذساد ا٠غ ػٓ ِغؤٚي بأٔٙ وّب. غزشٚر١ذادٚاٌ اٌفٛعفبر١خ

Rough ER: is covered with ribosomes giving the endoplasmic reticulum its rough 

appearance. It is responsible for protein synthesis and plays a role in membrane production. 

The folds present in the membrane increase the surface area allowing more ribosomes to be 

present on the ER, thereby allowing greater protein production. 

 اٌجشٚر١ٓ رخ١ٍك ػٓ خِغؤٌٚ ٟٚ٘. اٌخشٓ ِظٙش٘ب الإٔذٚثلاص١ِخ اٌشجىخ ٠ؼطٟ ِّب ثبٌش٠جٛعِٛبد ِغطٝ: ERشٕخ  اٌخ

 ِٓ اٌّض٠ذ ثٛعٛد ٠غّؼ ِّب اٌغطؼ ِغبؽخ ص٠بدح ػٍٝ اٌغشبء فٟ اٌّٛعٛدح اٌط١بد رؼًّ. اٌغشبء إٔزبط فٟ دٚسًا ٠ٍٚؼت

 .أوجش ثشٚر١ٓ ثئٔزبط ٠غّؼ ِّب الإٔذٚثلاص١ِخ، اٌشجىخ فٟ اٌش٠جٛعِٛبد

 Ribosomes اٌش٠جٛعِٛبد 

Ribosomes are composed of RNA and protein. They occur in the cytoplasm and are the sites 

where protein synthesis occurs. Ribosomes may occur singly in the cytoplasm or in groups 

or may be attached to the endoplasmic reticulum thus forming the rough endoplasmic 

reticulum. Ribosomes are important for protein production. Together with a structure known 

as messenger RNA (a type of nucleic acid) ribosomes form a structure known as a 

polyribosome which is important in protein synthesis. 

 رٛعذ لذ. اٌجشٚر١ٓ رخ١ٍك ف١ٙب ٠ؾذس اٌزٟ اٌّٛالغ ٟٚ٘ اٌغ١زٛثلاصَ فٟ ٛعذر. ٚاٌجشٚر١ٓ RNA ِٓ اٌش٠جٛعِٛبد رزىْٛ

 اٌشجىخ رشىً ٚثبٌزبٌٟ الإٔذٚثلاص١ِخ ثبٌشجىخ ِشرجطخ رىْٛ لذ أٚ ِغّٛػبد فٟ أٚ اٌغ١زٛثلاصَ فٟ ِٕفشدح اٌش٠جٛعِٛبد

 messenger RNA ثبعُ ِؼشٚفخ رشو١ت ِغ عٕت إٌٝ عٕجب. اٌجشٚر١ٓ لإٔزبط ِّٙخ اٌش٠جٛعِٛبد. اٌخشٕخ الإٔذٚثلاص١ِخ

 فٟ ُِٙ ٚ٘ٛ polyribosome اٌشا٠جٛعَٛ اٌّزؼذد ثبعُ رؼشف رشو١ت اٌش٠جٛعِٛبد رشىً( إٌٛٚٞ اٌؾّغ ِٓ ٔٛع)

 .اٌجشٚر١ٓ رخ١ٍك

 Golgi body  ولجيكجسن  

The Golgi body is found near the nucleus and endoplasmic reticulum. The Golgi body 

consists of a stack of flat membrane-bound sacs called cisternae. The cisternae within the 

Golgi body consist of enzymes which modify the packaged products of the Golgi body 

(proteins). 

 اٌّشرجطخ اٌّغطؾخ الأو١بط ِٓ وِٛخ ِٓ ٌٛغٟو عغُ ٠زىْٛ. الإٔذٚثلاص١ِخ ٚاٌشجىخ إٌٛاح ِٓ ثبٌمشة ٌٛغٟو عغُ ٠ٛعذ

 عغُ فٟ اٌّؼجأح إٌّزغبد رؼذ٠ً ػٍٝ رؼًّ إٔض٠ّبد ِٓ عٌٛغٟ عغُ داخً اٌظٙبس٠ظ رزىْٛ. اٌظٙبس٠ظ رغّٝ ثغشبء

 (.اٌجشٚر١ٕبد) ٌٛغٟو

Vesicles are small, membrane-bound spherical sacs which facilitate the metabolism, 

transport and storage of molecules. Many vesicles are made in the Golgi body and the 

endoplasmic reticulum, or are made from parts of the cell membrane. Vesicles can be 



classified according to their contents and function. Transport vesicles transport molecules 

within the cell. 

 ٠زُ. اٌغض٠ئبد ٚرخض٠ٓ ٚٔمً اٌغزائٟ اٌزّض١ً ػ١ٍّخ رغًٙ ثغشبء ِؾبؽخ طغ١شح وش٠ٚخ أو١بط ػٓ ػجبسح اٌؾ٠ٛظلاد

 ٠ّىٓ. اٌخ١ٍخ غشبء ِٓ أعضاء ِٓ رظ١ٕؼٙب ٠زُ أٚ الإٔذٚثلاص١ِخ، ٚاٌشجىخ ٌٛغٟو عغُ فٟ اٌؾ٠ٛظلاد ِٓ اٌؼذ٠ذ رظ١ٕغ

 .اٌخ١ٍخ داخً اٌغض٠ئبد ثٕمً إٌمً ؽ٠ٛظلاد رمَٛ. ٚٚظ١فزٙب ِؾز٠ٛبرٙب ؽغت اٌؾ٠ٛظلاد رظ١ٕف

 Lysosomes are formed by the Golgi body and contain powerful digestive enzymes that can 

potentially digest the cell. Lysosomes are formed by the Golgi body or the endoplasmic 

reticulum. These powerful enzymes can digest cell structures and food molecules such as 

carbohydrates and proteins. Lysosomes are abundant in animal cells that ingest food through 

food vacuoles. When a cell dies, the lysosome releases its enzymes and digests the cell.  

 ٘ؼُ ٠ّىٕٙب ل٠ٛخ ٘ؼ١ّخ إٔض٠ّبد ػٍٝ ٚرؾزٛٞ ٌٛغٟو عغُ ثٛاعطخ ا١ٌٍضٚصِٚبد رزشىً :(الاعغبَ اٌؾبٌخا١ٌٍضِٚبد )

 رشاو١ت ٘ؼُ اٌم٠ٛخ الإٔض٠ّبد ٌٙزٖ ٠ّىٓ. الإٔذٚثلاص١ِخ اٌشجىخ أٚ ٌٛغٟو عغُ ثٛاعطخ ا١ٌٍضٚصِٚبد رزشىً. اٌخ١ٍخ

 رزٕبٚي اٌزٟ اٌؾ١ٛا١ٔخ اٌخلا٠ب فٟ ثىضشح ا١ٌٍضٚصِٚبد رزٛاعذ. ٚاٌجشٚر١ٕبد اٌىشث١٘ٛذساد ِضً اٌطؼبَ ٚعض٠ئبد ١خاٌخٍ

 .اٌخ١ٍخ ٠ٚٙؼُ إٔض٠ّبرٗ ا١ٌٍضٚصَٚ ٠طٍك اٌخ١ٍخ، رّٛد ػٕذِب. اٌفغٛاد اٌغزائ١خ خلاي ِٓ اٌطؼبَ

Centrioles  

Animal cells contain a special organelle called a centriole. The centriole is a cylindrical tube-

like structure that is composed of 9 microtubules arranged in a very particular pattern. Two 

centrioles arranged perpendicular to each other are referred to as a centrosome. The 

centrosome plays a very important role in cell division. 

 الوريكساث

 1 ِٓ ٠زىْٛ الأٔجٛة ٠شجٗ أعطٛأٟ رشو١ت ػٓ ػجبسح ٚ٘ٛ. اٌّش٠ىض رغّٝ خبطخ ػؼ١خ ػٍٝ اٌؾ١ٛا١ٔخ اٌخلا٠ب رؾزٛٞ

. اٌّشوضٞ اٌغغ١ُ ثبعُ اٌجؼغ ثؼؼٙب ِغ اٌّزؼبِذح اٌّش٠ىضاد ِٓ اص١ٕٓ إٌٝ ٠شبس. عذًا خبص ّٔؾ فٟ ِشرجخ دل١مخ أٔبث١ت

ب دٚسًا اٌّشوضٞ اٌغغ١ُ ٠ٍؼت ًّ  .اٌخلا٠ب أمغبَ فٟ عذًا ِٙ

 

 

 

 

 

 

 

 



 

The cell cycle  or cell-division cycle 

  is the series of events that take place in a cell leading to duplication of its DNA (DNA 

replication) and division of cytoplasm and organelles to produce two daughter cells. the cell 

cycle is also divided into two main stages: interphase and the mitotic (M) phase 

(including mitosis and cytokinesis). 

 الخليت انقسام دورة أو الخليت دورة

 اٌغ١زٛثلاصَ ٚأمغبَ( اٌذٔب) إٌٛٚٞ اٌؾّغ رؼبػف إٌٝ ٠ؤدٞ ِّب اٌخ١ٍخ فٟ رؾذس اٌزٟ الأؽذاس ِٓ عٍغٍخ ٟ٘  

 الأمغب١ِخ ٚاٌّشؽٍخ اٌج١ٕٟ اٌطٛس: ّ٘ب سئ١غ١ز١ٓ ِشؽٍز١ٓ إٌٝ رٕمغُ أ٠ؼًب اٌخ١ٍخ دٚسح. ث٠ٕٛز١ٓ خ١ٍز١ٓ لإٔزبط ٚاٌؼؼ١بد

 .الأمغبَ اٌغب٠زٛثلاصِٟٚ اٌخ١طٟ الأمغبَ رٌه فٟ ثّب

During interphase, the cell grows, accumulating nutrients needed for mitosis, and undergoes 

DNA replication preparing it for cell division. During the mitotic phase, the replicated 

chromosomes and cytoplasm separate into two new daughter cells. The eukaryotic cell cycle 

consists of four distinct phases: G1 phase, S phase (synthesis), G2 phase (collectively known 

as interphase) and M phase (mitosis and cytokinesis). M phase is itself composed of two 

tightly coupled processes: mitosis, in which the cell's nucleus divides, and cytokinesis, in 

which the cell's cytoplasm divides forming two daughter cells. Although the various stages 

of interphase are not usually morphologically distinguishable, each phase of the cell cycle 

has a distinct set of specialized biochemical processes that prepare the cell for initiation of 

cell division. 

 إٌٛٚٞ اٌؾّغ ٌزؼبػف ٚرخؼغ ،خ١طٟاٌ ٌلأمغبَ اٌلاصِخ اٌغزائ١خ اٌؼٕبطش زشاوُرٚ اٌخ١ٍخ، رّٕٛ اٌج١ٕٟ، اٌطٛس خلاي

 ث٠ٕٛز١ٓ خ١ٍز١ٓ إٌٝ ٚاٌغ١زٛثلاصَ زؼبػفخاٌّ اٌىشِٚٛعِٛبد رٕفظً الأمغب١ِخ، اٌّشؽٍخ خلاي. اٌخ١ٍخ لأمغبَ ٌٍز١ٙئخ

 ،(خ١ٍك اٚ اٌزظ١ٕغاٌز) S اٌّشؽٍخ ،G1 اٌّشؽٍخ: ِز١ّضح ِشاؽً أسثغ ِٓ رزىْٛ إٌٛاح ؽم١م١خ اٌخ١ٍخ دٚسح. عذ٠ذر١ٓ

 اٌّشؽٍخ رزىْٛ(. اٌغب٠زٛثلاصِٟٚ  اٌخ١طٟ الأمغبَ) M ٚاٌّشؽٍخ( اٌج١ٕٟ اٌطٛس ثبعُ ِغزّؼخ اٌّؼشٚفخ) G2 اٌّشؽٍخ

M ٟؽ١ش ،ٚالأمغبَ اٌغب٠زٛثلاصِٟ اٌخ١ٍخ، ٔٛاح رٕمغُ ؽ١ش ،اٌخ١طٟ الأمغبَ: ثئؽىبَ ِمزشٔز١ٓ ػ١ٍّز١ٓ ِٓ رارٙب ؽذ ف 

 ر١١ّض٘ب ٠ّىٓ لا اٌج١ٕٟ ٌٍطٛس اٌّخزٍفخ اٌّشاؽً أْ ِٓ اٌشغُ ػٍٝ. ث٠ٕٛز١ٓ خ١ٍز١ٓ ٌزى٠ٛٓ اٌخ١ٍخ فٟ اٌغ١زٛثلاصَ ٠ٕمغُ

 اٌزٟ اٌّزخظظخ اٌؾ٠ٛ١خ اٌى١ّ١بئ١خ اٌؼ١ٍّبد ِٓ ِز١ّضح ِغّٛػخ ٌذ٠ٙب اٌخ١ٍخ دٚسح ِٓ ِشؽٍخ وً أْ إلا ػبدحً، شى١ٍبً

 .ٍٛٞاٌخ ٔمغبَلاا ٌجذء اٌخ١ٍخ ٟٙءر

 Animal cell cycle دٚسح اٌخ١ٍخ اٌؾ١ٛا١ٔخ 

G0 is a resting phase where the cell has stopped dividing. The cell cycle starts with this 

phase. 

 G0 ٟ٘ اٌّشؽٍخ ثٙزٖ اٌخ١ٍخ دٚسح رجذأ. الأمغبَ ػٓ اٌخ١ٍخ رٛلفذ ؽ١ش اٌشاؽخ ِشؽٍخ. 
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Interphase is a series of changes that takes place in a newly formed cell and its nucleus 

before it becomes capable of division again. Typically interphase lasts for at least 91% of the 

total time required for the cell cycle. Interphase proceeds in three stages, G1, S, and G2, 

followed by the cycle of mitosis and cytokinesis.  

 ػٍٝ لبدسح رظجؼ أْ لجً ٚٔٛارٙب ؽذ٠ضبً اٌّزىٛٔخ اٌخ١ٍخ فٟ رؾذس اٌزٟ اٌزغ١١شاد ِٓ عٍغٍخ ػٓ ػجبسح اٌج١ٕٟ اٌطٛس

 ٠غزّش. اٌخ١ٍخ ٌذٚسح اٌلاصَ اٌٛلذ إعّبٌٟ ِٓ الألً ػٍٝ% 11 ٌّذح اٌج١ٕٟ اٌطٛس ٠غزّش ِب ػبدحً . أخشٜ ِشح الأمغبَ

 .ٚالأمغبَ اٌغزٛثلاصِٟ اٌخ١طٟ الأمغبَ دٚسح ر١ٍٙب ،G1 ٚS ٚG2 ِشاؽً، صلاس فٟ اٌج١ٕٟ اٌطٛس

G1 phase (First growth phase) The first phase within interphase, It is also called the growth 

phase. During this phase, the biosynthetic activities of the cell, which are considerably 

slowed down during M phase, resume at a high rate. 

 ٘زٖ خلاي. إٌّٛ ِشؽٍخ أ٠ؼًب ٚرغّٝ اٌج١ٕٟ، اٌطٛس ػّٓ الأٌٚٝ اٌّشؽٍخ( الأٌٚٝ إٌّٛ ِشؽٍخ)  (G1 )الورحلت

 .M اٌّشؽٍخ خلاي وج١ش ثشىً رجبؽأد ٚاٌزٟ ،ثّؼذي ِشرفغ ٌٍخ١ٍخ اٌؾ١ٛٞ اٌزخ١ٍك أٔشطخ رغزأٔف اٌّشؽٍخ،

S phase : during this phase , DNA is replication.  

 .إٌٛٚٞ اٌؾّغ ؼبػفر ٠زُ اٌّشؽٍخ، ٘زٖ خلاي: S الورحلت

G2 phase occurs after DNA replication and is a period of protein synthesis and rapid cell 

growth to prepare the cell for mitosis. During this phase microtubules begin to reorganize to 

form a spindle . Before proceeding to mitotic phase.  

 ٌلأمغبَ اٌخ١ٍخ لإػذاد اٌغش٠غ ١ٍخاٌخ ّٚٔٛ اٌجشٚر١ٓ رخ١ٍك فزشح ٟٚ٘ إٌٛٚٞ اٌؾّغ رؼبػف ثؼذ G2 اٌّشؽٍخ رؾذس

 اٌّشؽٍخ فٟ اٌششٚع لجً. اٌّغضي خ١ٛؽ ٌزشىً ٔفغٙب رٕظ١ُ إػبدح فٟ اٌذل١مخ الأٔبث١ت رجذأ اٌّشؽٍخ، ٘زٖ خلاي. اٌخ١طٟ

 .الأمغب١ِخ

Note (cells must be checked at the G2 checkpoint for any DNA damage within the 

chromosomes. The G2 checkpoint is mainly regulated by the tumor protein . If the DNA is 

damaged, will either repair the DNA or trigger the apoptosis of the cell. If p53 is 

dysfunctional or mutated, cells with damaged DNA may continue through the cell cycle, 

leading to the development of cancer.)  

 رٕظ١ُ ٠زُ. اٌىشِٚٛعِٛبد داخً إٌٛٚٞ اٌؾّغ فٟ رٍف أٞ ػٓ ثؾضبً G2 رفز١ش ٔمطخ ػٕذ اٌخلا٠ب فؾض ٠غت) ِلاؽظخ

 أٚ إٌٛٚٞ اٌؾّغ إطلاػ إِب ع١زُ إٌٛٚٞ، اٌؾّغ رٍف ؽبٌخ فٟ. اٌٛسَ ثشٚر١ٓ ثٛاعطخ أعبعٟ ثشىً G2 رفز١ش ٔمطخ

 راد ١ٍخاٌخ فئْ ،ؼشع ٌطفشح ٚساص١خِز أٚ ؼبق ٚظ١ف١بِ p53 اٌجشٚر١ٓ  وبْ إرا. ٌٍخ١ٍخ اٌّجشِظ اٌخلا٠ب ِٛد إٌٝ ٠ؤدٞ

 .(اٌغشؽبْ ِشع ّٔٛ إٌٝ ٠ؤدٞ ِّب اٌخ١ٍخ، دٚسح خلاي ثبلأمغبَ رغزّش لذ اٌزبٌف إٌٛٚٞ اٌؾّغ
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Mitotic phase (Chromosome separation) 

 The relatively brief M phase consists of nuclear division . It is a relatively short period of 

the cell cycle. M phase is complex and highly regulated. The sequence of events is divided 

into phases,. These phases are sequentially known as:Prophase , Metaphase , Anaphase , 

Telophase 

 )َالكروهوسو لافصان) الانقساهيت الورحلت

 ِؼمذح M اٌّشؽٍخ. اٌخ١ٍخ دٚسح ِٓ ٔغج١بً لظ١شح فزشح إٔٙب. إٌٛٚٞ الأمغبَ ِٓ ٔغج١بً اٌمظ١شح M اٌّشؽٍخ رزىْٛ 

 اٌطٛس اٌز١ّٙذٞ، اٌطٛس:٠ٍٟ ثّب رجبػبً  اٌّشاؽً ٘زٖ ٚرؼشف. ِشاؽً إٌٝ الأؽذاس رغٍغً ٠ٕٚمغُ. ٌٍغب٠خ ِٕٚظّخ

 إٌٙبئٟ اٌطٛس الأفظبٌٟ، اٌطٛس ،الاعزٛائٟ

Mitosis is the process by which a eukaryotic cell separates the chromosomes in its cell 

nucleus into two identical sets in two nuclei. During the process of mitosis the pairs 

of chromosomes condense and attach to microtubules that pull the sister chromatids to 

opposite sides of the cell. Mitosis occurs exclusively in eukaryotic cells, after nuclear 

division and the Cytokinesis phase (separation of all cell components) occur .  

 إٌٝ اٌخ١ٍخ ٔٛاح فٟ اٌّٛعٛدح ىشِٚٛعِٛبداٌ ثفظً إٌٛاح ؽم١م١خ اٌخ١ٍخ ثٙب رمَٛ اٌزٟ اٌؼ١ٍّخ ٘ٛ اٌخ١طٟ الأمغبَ

 اٌزٟ اٌذل١مخ ثبلأ١ٔج١جبد ٚرٍزظك اٌىشِٚٛعِٛبد أصٚاط رزىضف الأمغبَ، ػ١ٍّخ أصٕبء. ٔٛار١ٓ فٟ ِزطبثمز١ٓ ِغّٛػز١ٓ

 ثؼذ إٌٛاح ؽم١م١خ اٌخلا٠ب فٟ ؽظش٠بً اٌخ١طٟ الأمغبَ ٠ؾذس. ٌٍخ١ٍخ اٌّمبثٍخ اٌغٛأت إٌٝ اٌشم١مخ اٌىشِٚبر١ذاد رغؾت

 (.اٌخ١ٍخ ِىٛٔبد ع١ّغ فظً) ٚالأمغبَ اٌغب٠زٛثلاصِٟ إٌٛٚٞ الأمغبَ ؽذٚس

Cytokinesis 

Mitosis is immediately followed by cytokinesis, which divides the 

nuclei, cytoplasm, organelles and cell membrane into two cells containing roughly equal 

shares of these cellular components. Mitosis and cytokinesis together define the division of 

the mother cell into two daughter cells, genetically identical to each other and to their parent 

cell. This accounts for approximately 10% of the cell cycle. 

 يالسيتوبلازه نقساملاا

 خ١ٍز١ٓ إٌٝ اٌخ١ٍخ ٚغشبء ٚاٌؼؼ١بد ٚاٌغ١زٛثلاصَ إٌٛاح ٠مغُ اٌزٞ ،غب٠زٛثلاصِٟاٌ الأمغبَ ِجبششحاٌخ١طٟ  الأمغبَ ٠زجغ

 أمغبَ ِؼًب اٌغزٛثلاصِٟ ٚالأمغبَ اٌخ١طٟ الأمغبَ ٠ؾذد. اٌخ٠ٍٛخ اٌّىٛٔبد ٘زٖ ِٓ رمش٠جبً ِزغب٠ٚخ ؽظض ػٍٝ رؾز٠ٛبْ

 دٚسح ِٓ٪ 10 ؽٛاٌٟ ٠ّضً ٚ٘زا. الأَ ٌٍٚخ١ٍخ اٌجؼغ ثؼؼّٙب ِغ ٚساص١بً ِزطبثمز١ٓ ،ث٠ٕٛز١ٓ خ١ٍز١ٓ إٌٝ الأَ اٌخ١ٍخ

 .اٌخ١ٍخ

https://en.wikipedia.org/wiki/Prophase
https://en.wikipedia.org/wiki/Metaphase
https://en.wikipedia.org/wiki/Anaphase
https://en.wikipedia.org/wiki/Telophase
https://en.wikipedia.org/wiki/Eukaryotic
https://en.wikipedia.org/wiki/Chromosome
https://en.wikipedia.org/wiki/Cell_nucleus
https://en.wikipedia.org/wiki/Cell_nucleus
https://en.wikipedia.org/wiki/Chromosomes
https://en.wikipedia.org/wiki/Microtubule
https://en.wikipedia.org/wiki/Sister_chromatids
https://en.wikipedia.org/wiki/Eukaryote
https://en.wikipedia.org/wiki/Cytokinesis
https://en.wikipedia.org/wiki/Cytokinesis
https://en.wikipedia.org/wiki/Cytoplasm
https://en.wikipedia.org/wiki/Organelle
https://en.wikipedia.org/wiki/Cell_membrane
https://en.wikipedia.org/wiki/Cell_division


Note /Errors in mitosis can result in cell death through apoptosis or cause mutations that may 

lead to cancer. 

 ؽفشاد رغجت أٚ اٌّجشِظ اٌخلا٠ب ِٛد خلاي ِٓ ١ٍخاٌخ ِٛد إٌٝ رؤدٞ أْ ٠ّىٓ خ١طٟاٌ الأمغبَ فٟ الأخطبء/  ِلاؽظخ

 .اٌغشؽبْ إٌٝ رؤدٞ لذ
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