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 ؟What is the cellما هي الخليت  (1

ً أثغؾاُخ٤ِخ ٢ٛ اُٞؽذح  ٝؽذح ٖٓ أُبدح  الأعبع٤خ ك٢ رش٤ًت ع٤ٔغ اٌُبئ٘بد اُؾ٤خ  ٢ٛٝ ا٣ؼب

 اُؾ٤خ.

رٌٕٞ اُخلا٣ب كش٣ذح ٌَُ ٗٞع ٖٓ اٌُبئ٘بد اُؾ٤خ، ٝث٘ظشح ئ٠ُ اٌُبئ٘بد اُؾ٤خ اُجغ٤طخ عذاً كاٗ٘ب 

ٗغذ إٔ ٛزٙ اٌُبئ٘بد: ئٓب إٔ رٌٕٞ راد خلا٣ب رؾز١ٞ ٗٞاح ؿ٤ش ٓؾذدح ثـشبء ٝرذػ٠ ٛزٙ 

٢ٛٝ رؼْ ًَ ٖٓ اُغشاص٤ْ ٝاُؼزبئن، أٝ  Prokaryotesثذائ٤بد )ؽلائؼ٤بد( اُ٘ٞاح أُغٔٞػخ 

ٓضَ )الأٝا٢ُ   Eukaryotesرٌٕٞ راد خلا٣ب ٗٞارٜب ٓؾبؽخ ثـشبء ٝرذػ٠ اُخلا٣ب ؽو٤و٤بد اُ٘ٞاح

 اُؾ٤ٞا٤ٗخ، اُطؾبُت، اُلطش٣بد، اُؾ٤ٞاٗبد، ٝاُ٘جبربد(.

 

Cell is the fundamental unit in composition all organisms, and the 

simplest unit of matter that is alive.  

Cells are unique to each type of organism, and if you look at very simple 

organisms, you will discover that:  

1- Some organisms have cells with no defined nucleus, and this 

group of organisms is called Prokaryotes. 

2- Other organisms have cells with defined nucleus, and this group 

of organisms is called Eukaryotes. 

 

والخلايا بذائياث  prokaryotic cellsالخلايا حقيقياث الىىي  (2

  Eukaryotic cellsالىىي

 ٣ٞعذ ٗٞػ٤ٖ سئ٤غ٤ٖ ٖٓ اُخلا٣ب: 

ك٤ٜب ؿ٤ش  DNA: لا رؾ١ٞ ٗٞاح ؽو٤و٤خ ٣ٌٕٝٞ prokaryotic cellsخلا٣ب ثذائ٤خ ٗٞاح  -1

ٓلظٍٞ ػٖ ثو٤خ ٌٓٞٗبد اُخ٤ِخ ٌُٝ٘ٚ ٣زغٔغ ك٢ ٓ٘طوخ رذػ٠ اُغغْ ا١ُٝٞ٘ 

nucleoid  . 

: ٢ٛٝ رِٔي ٗٞاح ؽو٤و٤خ ؽ٤ش رٌٕٞ اُ٘ٞاح اُز٢ Eukaryotic cells خلا٣ب ؽو٤و٤خ اُ٘ٞاح -2

 ٓؾبؽخ ثـشبء ١ٝٞٗ ٝٓلظُٞخ ػٖ ثو٤خ اُج٤٘بد اُخ٣ِٞخ. DNAاُـ رؾ١ٞ 
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ً ٝراد هطش أًجش ثؾٞا٢ُ ٝثشٌَ ػبّ رٌٕٞ اُخلا٣ب  ٓشاد  11ؽو٤و٤خ اُ٘ٞاح أًجش ٝأػوذ رش٤ًجب

ٝث٤٘ٔب ر٘ٔٞ ؽو٤و٤بد اُ٘ٞاح ٝرزٌبصش لاع٘غ٤ب ٖٓ خلاٍ ػ٤ِٔخ رذػ٠ الإٗوغبّ  اُخلا٣ب ثذائ٤خ اُ٘ٞاح.

ً ٖٓ خلاٍ ئٗزبط خلا٣ب رٌبصش٣خ ػجش الإٗوغبّ أُ٘ظق Mitosisاُخ٤ط٢ ، Meiosis، أٝ ع٘غ٤ب

ّٕ ٓؼظْ ثذائ٤بد    Binary fissionاُ٘ٞاح رزٌبصش لاع٘غ٤ب ػجش ػ٤ِٔخ رذػ٠ الإٗشطبس اُض٘بئ٢كا

أُلشد ٝر٘وغْ اُخ٤ِخ الأط٤ِخ ئ٠ُ خ٤ِز٤ٖ ث٘ز٤ٖ ٓزٔبصِز٤ٖ  DNAٝاُز٢ ٣زؼبػق خلاُٜب عض١ء 

 رٔبٓبً.

 

There are two primary types of cells: prokaryotic cells : 

1- Prokaryotic cells, however, have no true nucleus. DNA in a 

prokaryotic cell is not separated from the rest of the cell, but it is 

coiled up in a region called the nucleoid. 

2 -Eukaryotic cells are called so because they have a true nucleus. 

The nucleus, which houses DNA, is contained within a membrane 

and separated from other cellular structures.  

 

-Typically, eukaryoitc cells are more complex and much larger than 

prokaryotic cells. On average, prokaryotic cells are about 10 times 

smaller in diameter than eukaryotic cells. 

 -Eukaryotes grow and reproduce through a process called mitosis. In 

organisms that also reproduce sexually, the reproductive cells are 

produced by a type of cell division called meiosis. Most prokaryotes 

reproduce through a process called binary fission. During binary fission, 

the single DNA molecule replicates and the original cell is divided into 

two identical daughter cells.  
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رؾظَ ًَ ٖٓ اٌُبئ٘بد اُؾ٤خ ثذائ٤بد ٝؽو٤و٤بد اُٟ٘ٞ ػ٠ِ اُطبهخ اُز٢ رؾزبعٜب ُِ٘ٔٞ ٝئثوبء 

. رزؼٖٔ ٛزٙ cellular respirationبئق اُخ٣ِٞخ اُؼبد٣خ ػجش ػ٤ِٔخ رذػ٠ ثبُز٘لظ اُخ١ِٞ اُٞظ

 ، glycolysis ٓشؽِخ رؾَِ عٌش اُؼ٘ت  -1اُؼ٤ِٔخ صلاس ٓشاؽَ ٢ٛٝ: 

 ، citric acid cycleؽِوخ ؽٔغ ا٤ُِٕٔٞ - 2     

 .electron transportاُ٘وَ الإٌُزش٢ٗٝ ٓشؽِخ  -3                

٣ؾذس ٓؼظْ اُز٘لظ اُخ١ِٞ ػ٘ذ ؽو٤و٤بد اُٟ٘ٞ ػٖٔ اُغغ٤ٔبد اٌُٞٗذس٣خ 

mitochondriaزٞثلاعٔب أٝ ػٖٔ ٤ذس ٛزا اُز٘لظ ػٖٔ اُغ، أٓب ك٢ ثذائ٤بد اُ٘ٞاح ك٤ؾ

 اُـشبء اُخ١ِٞ.

 

Both eukaryotic and prokaryotic organisms get the energy they need to 

grow and maintain normal cellular functions through cellular respiration. 

Cellular respiration has three main stages: glycolysis, the citric acid cycle, 

and electron transport.  

-In eukaryotes, most cellular respiration reactions take place within the 

mitochondria. In prokaryotes, they occur in the cytoplasm and/or within 

the cell membrane. 

 

 Animal cellالخليت الحيىاويت  (3

اُخ٤ِخ اُؾ٤ٞا٤ٗخ ٢ٛ خ٤ِخ ؽو٤و٤خ ٗٞاح رؾ١ٞ ثبلإػبكخ ئ٠ُ اُ٘ٞاح ػ٠ِ ػؼ٤٤بد أخشٟ 

ٓؾبؽخ ثـشبء أٝ ث٤٘بد خ٣ِٞخ ده٤وخ روّٞ ثٞظبئق خبطخ ػشٝس٣خ ُِؼ٤ِٔبد اُخ٣ِٞخ اُؼبد٣خ. 

رزؼٖٔ ًَ ش٢ء ٖٓ ئٗزبط ٝرِٔي اُؼؼ٤٤بد اُخ٣ِٞخ ؽ٤ق ٝاعغ ٖٓ أُغإ٤ُٝبد اُز٢ 

 اُٜشٓٞٗبد ٝالأٗض٣ٔبد ئ٠ُ رأ٤ٖٓ اُطبهخ ُِؾ٤ٞاٗبد.

An animal cell is a eukaryotic cell, or cell with a membrane-bound 

nucleus. In addition to having a nucleus, the animal cell also contains 

other membrane-bound organelles, or tiny cellular structures, that carry 

out specific functions necessary for normal cellular operations. 
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Organelles have a wide range of responsibilities that include everything 

from producing hormones and enzymes to providing energy for animal 

cells. 

 

  Componentsوالمزكّباث   Organellesتزكيب الخليت الحيىاويت: العضيياث  (4

ٝاُغض٣ئبد اٌُج٤شح   ٣organellesٞعذ ك٢ اُخ٤ِخ هطغ طـ٤شح ٓضَ اُؼؼ٤٤ُبد

macromoleculesكبُجشٝر٤ٖ ٛٞ ٓضبٍ ػٖ اُغض٣ئبد اٌُج٤شح ث٤٘ٔب اُغغ٤ْ اٌُٞٗذس١ ، 

mitochondrion   .ٓضبٍ ػٖ اُؼؼ٤٤بد ٞٛ 

ٝ ٣ٌٖٔ إٔ رشٌَ ػذحّ   tissuesبد أًجش ٢ٛ اُ٘غظ٣ٌٖٔ إٔ رشرجؾ اُخلا٣ب ٓغ ثؼؼٜب ُزش٤ٌَ ث٤٘

 digestiveٜبص اُٜؼ٢ٔ ُغًبsystem ٝرشٌَ ػذحّ أػؼبء عٜبص organ ٗغظ ػؼٞاَ 

system  ٓضلاً، ٝرشٌَ ػذحّ أػؼبء ًبئٖ ؽ٢ organism.ًًبلإٗغبٕ ٓضلا 

 There are smaller pieces that make up cells such as 

macromolecules and organelles. A protein is an example of a 

macromolecule while a mitochondrion is an example of an 

organelle.  

 Cells can also connect to form larger structures. They might group 

together to form the tissues of the stomach and eventually the 

entire digestive system. However, in the same way that atom is the 

basic unit of the matter; cell is the basic unit for biology and 

organisms.  

 

 :(1)شٌَ  ك٢ اُخ٤ِخ اُؾ٤ٞا٤ٗخ اُ٘ٔٞرع٤خٝٗزًش ك٤ٔب ٢ِ٣ اُؼؼ٤٤ُبد ٝاُج٤٘بد اُز٢ رٞعذ 

ِِلبً ٓؾز٣ٞبرٜب. -1 ـ ُٓ  اُـشبء اُخ١ِٞ: ؿشبء سه٤ن ٗظق ٗلٞر ٣ؾ٤ؾ ثبُغ٤زٞثلاىغٔب اُخ٣ِٞخ 

شجٚ اُٜلاّ ػٖٔ اُخ٤ِخ ٣ٝزشًت ثٔؼظٔٚ ٖٓ ٓبء ٝأٓلاػ ٣ٝؾز١ٞ ٣اُغ٤زٞثلاعٔب: عبئَ  -2

 اُؼؼ٤٤بد ٝأُشًجبد.
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اُذاخ٤ِخ: شجٌخ ٓٔزذح ٖٓ الأؿش٤خ ٓشًجخ ٖٓ ٓ٘بؽن ٓضٝدح  زٞثلاع٤ٔخ٤اُشجٌخ اُغ -3

ثبُغغ٤ٔبد اُش٣ج٤خ )اُشجٌخ اُغ٤زٞثلاع٤ٔخ اُذاخ٤ِخ اُخش٘خ( ٝٓ٘بؽن ٓغشدح ٖٓ 

 اُغغ٤ٔبد اُش٣ج٤خ )اُشجٌخ اُغ٤زٞثلاع٤ٔخ اُذاخ٤ِخ أُِغبء(.

 ٣خ.عٜبص ًُٞغ٢: ٝٛٞ اُج٤٘خ أُغإُٝخ ػٖ رظ٤٘غ ٝرخض٣ٖ ٝشؾٖ ثؼغ أُ٘زغبد اُخِٞ -4

 اُغغ٤ٔبد اُؾبُخ: أ٤ًبط ٖٓ الأٗض٣ٔبد اُز٢ رٜؼْ اُغض٣ئبد اُؼخٔخ. -5

الأ٤ٗججبد اُذه٤وخ: ػظ٤بد ٓغٞكخ رؼَٔ ثشٌَ سئ٤غ٢ ػ٠ِ ٓغبػذح ٝدػْ اُخ٤ِخ  -6

 ٝئػطبؤٛب شٌِٜب ٝرشٌَ خ٤ٞؽ ٓـضٍ الإٗوغبّ أص٘بء الإٗوغبّ اُخ١ِٞ.

ُذه٤وخ خلاٍ الإٗوغبّ اُغغ٤ٔبد أُشًض٣خ: ث٤٘بد ئعطٞا٤ٗخ ر٘ظّْ رغٔغ الأ٤ٗججبد ا -7

 اُخ١ِٞ.

 اُغغ٤ٔبد اٌُٞٗذس٣خ: ٌٓٞٗبد خ٣ِٞخ رُٞذ اُطبهخ ُِخ٤ِخ ٢ٛٝ ٓشاًض اُز٘لظ اُخ١ِٞ. -8

 ث٤٘خ خ٣ِٞخ ٓؾبؽخ ثـشبء ٝرؾ١ٞ أُبدح اُٞساص٤خ ُِخ٤ِخ ٤ٔٗٝض ك٤ٜب:٢ اُ٘ٞاح: ٝٛ -9

 ا٣ُٞ٘خ: ٢ٛٝ ث٤٘خ ػٖٔ اُ٘ٞاح رغبػذ ػ٠ِ رش٤ًت اُغغ٤ٔبد اُش٣ج٤خ.‌-‌أ

٣خ: صوٞة طـ٤شح عذاًّ رٞعذ ػٖٔ ؿشبء اُ٘ٞاح رغٔؼ ثٔشٝس الأؽٔبع اُضوٞة اُ٘ٞٝ‌-‌ب

 الأ٤٘٤ٓخ ٝاُجشٝر٤٘بد ٖٓ ٝئ٠ُ اُ٘ٞاح.

ٖٝٓ اُجشٝر٤٘بد ٢ٛٝ   RNA: رزٌٕٞ ٖٓ اُؾٔغ اُش٣ج٢ ا١ُٝٞ٘اُغغ٤ٔبد اُش٣ج٤خ -11

ٓغإُٝخ ػٖ رغ٤ٔغ اُجشٝر٤ٖ. ٣زٌٕٞ اُغغ٤ْ اُش٣ج٢ ٖٓ رؾذ ٝؽذر٤ٖ رؼٔلإ ٓؼبً ًٞؽذح 

 ئ٠ُ عِغِخ ٓزؼذدح اُججز٤ذ. mRNAٔخ ٝاؽذح ُزشع

اُغغ٤ٔبد اُزأًغذ٣خ: ث٤٘بد رؾ١ٞ أٗض٣ٔبد ٝرغبػذ ػ٠ِ ئصاُخ ع٤ٔخ اٌُؾٍٞ، ٝرش٤ٌَ  -11

 ؽٔغ اُجُٞخ، ٝرؾط٤ْ اُشؾّٞ.

الأٛذاة ٝاُغ٤بؽ: ٓغٔٞػبد ٓزخظظخ ٖٓ الأ٤ٗججبد اُذه٤وخ اُز٢ رجشص ٖٓ ثؼغ  -12

 اُخلا٣ب ٝرغبػذ ك٢ ؽشًخ اُخ٤ِخ.
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 figure 1: Structure of animal Cell: بىيت الخليت الحيىاويت  1شكل 

 

The following are the structures and organelles that can be found in a 

typical animal cell: 

1- Cell Membrane: a thin, semi-permeable membrane that surrounds 

the cytoplasm of a cell, enclosing its contents. 

2- Cytoplasm: a gel-like substance within the cell. 

3- Endoplasmic Reticulum (ER): an extensive network of membranes 

composed of both regions with ribosomes (rough ER) and regions 

without ribosomes (smooth ER). 

4- Golgi Complex: also called the Golgi apparatus, this structure is 

responsible for manufacturing, storing and shipping certain cellular 

products. 

Mitochondrion 

cytoplasm 

microtubules 
Nucleus 

nucleopore 

centroile 

Golgi complex 

Vacuole 

Nucleolus 

Rough ER  

Smooth ER 

Lysosome 

Plasma membrane 

riboso

mes 

Vesicle 
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5- Lysosomes: sacs of enzymes that digest cellular macromolecules 

such as nucleic acids. 

6- Microtubules: hollow rods that function primarily to help, support 

and shape the cell, and they form the spindle during cell division. 

7- Centrioles: cylindrical structures which organize assembly of 

microtubules during cell division. 

8- Mitochondria: cell components that generate energy for the cell 

and are the sites of cellular respiration. 

9- Nucleus: a membrane bound structure that contains the cell's 

hereditary information. 

-Nucleolus - structure within the nucleus that helps in the 

synthesis of ribosomes. 

-Nucleopore - tiny hole within the nuclear membrane that 

allows nucleic acids and proteins to move into and out of the 

nucleus. 

10- Ribosomes: They are consisting of RNA and proteins, and are 

responsible for protein assembly. A ribosome consists of two 

subunits that fit together and work as one to translate the mRNA 

into a polypeptide chain. 

11- Cilia and flagella: specialized groupings of microtubules that 

protrude from some cells and aid in cellular locomotion. 

12- Peroxisomes: structures that contain enzymes and help to detoxify 

alcohol, form bile acid, and break down fats. 

 

 

 

https://manara.edu.sy/

http://biology.about.com/od/cellanatomy/a/aa012408a.htm
http://biology.about.com/library/weekly/aa051701a.htm
http://biology.about.com/od/mitosisglossary/g/microtubules.htm
http://biology.about.com/od/mitosisglossary/g/centrioles.htm
http://biology.about.com/library/weekly/aa040600a.htm
http://biology.about.com/od/cellularprocesses/a/cellrespiration.htm
http://biology.about.com/od/cellanatomy/p/nucleus.htm
http://biology.about.com/od/cellanatomy/p/ribosomes.htm
http://biology.about.com/od/cellanatomy/a/aa050208a.htm
http://biology.about.com/od/cellanatomy/a/aa051608a.htm


   

9 
 

 

  Animal Cell vs Plant Cell والخليت الىباتيت مقاروت بيه الخليت الحيىاويت (5

كوؾ ثبعزخذاّ  ٣ٌٖٝٔ سؤ٣زٜب٤ٌٓشٕٝ  111-1رزشاٝػ أؽغبّ ٓؼظْ اُخلا٣ب اُؾ٤ٞا٤ٗخ ٝاُ٘جبر٤خ 

أُغٜش. رٌٕٞ اُخلا٣ب اُؾ٤ٞا٤ٗخ ٓشبثٜخ ُِخلا٣ب اُ٘جبر٤خ ٖٓ ؽ٤ش ًٕٞ ٤ًِٜٔب ؽو٤و٤بد ٗٞاح 

 ٝرٔزٌِبٕ ػؼ٤بد ٓزشبثٜخ.

  

Most cells, both animal and plant, range in size between 1 and 100 

micrometers and are thus visible only with the aid of a microscope. 

Animal cells are similar to plant cells in that they are both eukaryotic 

cells and have similar organelles. 

ٝ رٌٕٞ اُخلا٣ب اُؾ٤ٞا٤ٗخ ثشٌَ ػبّ أطـش ٖٓ اُخلا٣ب اُ٘جبر٤خ، ٝث٤٘ٔب رٔزِي اُخلا٣ب اُؾ٤ٞا٤ٗخ 

أشٌبٍ ؿ٤ش ٓ٘زظٔخ، رٌٕٞ اُخلا٣ب اُ٘جبر٤خ ٓزٔبصِخ ك٢ اُؾغْ  آزلاىأؽغبّ ٓز٘ٞػخ ٝر٤َٔ ئ٠ُ 

 أٝ ٌٓؼجخ. ٓغزط٤ِخئٓب ٝرٌٕٞ ثشٌَ ٓضب٢ُ 

Animal cells are generally smaller than plant cells. While animal cells 

come in various sizes and tend to have irregular shapes, plant cells are 

more similar in size and are typically rectangular or cube shaped. 

 

خلا٣ب اُؾ٤ٞا٤ٗخ ٓضَ اُغذاس اُخ١ِٞ، كغٞح ُخ ػ٠ِ ث٤٘بد ؿ٤ش ٓٞعٞدح ك٢ ارؾز١ٞ اُخلا٣ب اُ٘جبر٤

ٝاؽذح ًج٤شح، ٝاُظبٗؼبد اُخؼشاء اُز٢ رغبػذ ػ٠ِ رخض٣ٖ اُؼ٘بطش اُؼشٝس٣خ ُِ٘جبد )شٌَ 

(. ًٝزُي رؾ١ٞ اُخلا٣ب اُؾ٤ٞا٤ٗخ ث٤٘بد ؿ٤ش ٓٞعٞدح ك٢ اُخلا٣ب اُ٘جبر٤خ ٓضَ اُغغ٤ٔبد 2

 خ، الأٛذاة، اُغ٤بؽ.أُشًض٣خ، اُغغ٤ٔبد اُؾبُ

A plant cell also contains structures not found in an animal cell. Some of 

these include a cell wall, a large vacuole, and plastids. Plastids, such as 

chloroplasts, assist in storing and harvesting substances needed for the 

plant. Animal cells also contain structures such as centrioles, lysosomes, 

cilia, and flagella that are not typically found in plant cells. 

https://manara.edu.sy/

http://biology.about.com/od/cellbiology/ss/plant-cell.htm
http://biology.about.com/od/plantbiology/ss/cell-wall.htm
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  Variety of Animal cellsىع الخلايا الحيىاويتتىّ  (6

أشٌبُٜب أُخزِلخ ٛبٓخ ك٢ ر٤ٌٜٔ٘ب رز٘ٞع اُخلا٣ب اُؾ٤ٞا٤ٗخ ثشٌَ ٝاعغ ثأشٌبُٜب ٝأؽغبٜٓب، ٝرٌٕٞ 

  ٖٓ أداء ٝظبئلٜب أُخزِلخ ثشٌَ كؼبٍّ. ٣جِؾ ػذد خلا٣ب عغْ الإٗغبٕ رش٤ِ٣ٞٗبد ثٔخزِق الأٗٞاع

ٝرز٘بعت ث٤٘خ اُخ٤ِخ ٓغ اُذٝس اُز١ عزإد٣ٚ ػ٠ِ أًَٔ ٝعٚ. ٝك٤ٔب ٢ِ٣ ثؼغ أٗٞاع اُخلا٣ب ك٢ 

 عغْ الإٗغبٕ:  

Animal cells in particular can vary widely and come in all kinds of sizes 

and shapes, and their different shapes that are important and enable them 

to do different functions effectively.  

Cells in the human body number in the trillions, and there are hundreds of 

different types of cells in the body and the structure of a cell is perfectly 

suited for the role it performs. The following are some types of cells in 

human body.  
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الخليت الىباتيت: بىيت 2شكل   figure 2: structure of plant cell 

 

 

i. وىاع الخلايا عىذ الإوسانأ  Types of Cells in the Human Body  

 

 ( 3figure) شكل   Stem cells الخلايا الجذعيت -1

٢ٛٝ خلا٣ب كش٣ذح ك٢ اُغغْ ًٜٞٗب ؿ٤ش ٓزٔب٣ضح ٝرِٔي اُوذسح ػ٠ِ اُزطٞس ئ٠ُ خلا٣ب 

 أٝ ئ٠ُ ٗغظ.ٓزخظظخ ُجؼغ الأػؼبء 

Stem cells are unique cells of the body in that they are unspecialized 

and have the ability to develop into specialized cells for specific 

organs or to develop into tissues.  

 النواة هيكل خلوي شبكة سيتوبلاسمية ملساء

 أنيبيب دقيق

 جهاز كولجي شبكة سيتوبلاسمية خشنة

جسيمات 

 ريبية

 سيتوبلاسما

 جسيم كوندري

صانعة 

 خضراء

 الغشاء البلاسمي
جسيم 

 تأكسدي

 جدار خلوي
 فجوة مركزية
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 figure) 4)شكل   Blood Cellsخلايا الذم -2

خلا٣ب ؽ٣ٞ٤خ ُِؾ٤بح ٣ٝٞعذ صلاس أٗٞاع ٜٓ٘ب ك٢ اُذّ ٢ٛٝ: ًش٣بد اُذّ اُؾٔشاء )ٗوَ  

 الأًٝغغ٤ٖ(، ًش٣بد اُذّ اُج٤ؼبء )اُخلا٣ب أُ٘بػ٤خ(، ٝاُظل٤ؾبد اُذ٣ٞٓخ )رخضش اُذّّ(.

Blood cells: cells of the blood are vital to life; the three major types 

of cells in the blood are red blood cells  (oxygen transfer), white 

blood cells (Immune cells), and platelets (blood clotting).  

 figure) 5)شكل  Fat cells الخلايا الذهىيت -3

ً ثبُخلا٣ب اُشؾ٤ٔخ   ٌٕٞ اُشئ٤غ٢ ُِ٘غ٤ظ اُشؾ٢ٔ. ٢ٛٝٔ اُ adipocytesٝرؼشف أ٣ؼب

ٝرؾ١ٞ اُخلا٣ب اُشؾ٤ٔخ هط٤شاد ٖٓ اُذٖٛ أُخضٕ )ؿ٤ِغ٤ش٣ذاد صلاص٤خ( ٣ٌٖٔ إٔ ٣غُزؼَٔ 

 ُز٤ُٞذ اُطبهخ. ٝرظجؼ اُخلا٣ب  اُذ٤٘ٛخ ًش٣ٝخ اُشٌَ ػ٘ذٓب رٔزِئ ثبُذٖٛ.

They also called adipocytes, are the major cell component of adipose 

tissue. Adipocytes contain droplets of stored fat (triglycerides) that 

can be used for energy. When fat is being stored, fat cells swell and 

become round in shape (see figure 5). 

 Skin Cellsخلايا الجلذ  -4 

٣زٌٕٞ اُغِذ ٖٓ ؽجوخ ٖٓ اُ٘غ٤ظ اُظٜبس١ )اُجششح( ٝاُز٢ رٌٕٞ ٓذػٞٓخ ثطجوخ ٖٓ اُ٘غ٤ظ 

اُؼبّ )الأدٓخ(. رٌٕٞ اُطجوخ اُخبسع٤خ اُؼ٣ِٞخ ٖٓ اُغِذ ٌٓٞٗخ ٖٓ خلا٣ب ظٜبس٣خ سطل٤خ 

رزٞعق اُخلا٣ب ا٤ُٔزخ أُزوشٗخ ثبعزٔشاس ُزؾَ  .ٓغطؾخ ٓزشاطلخ ئ٠ُ عبٗت ثؼؼٜب اُجؼغ

 (.6ٓؾِّٜب خلا٣ب عذ٣ذح )شٌَ 

The skin is composed of a layer of epithelial tissue (epidermis) that is 

supported by a layer of connective tissue (dermis). The outermost layer 

of the skin is composed of flat, squamous epithelial cells that are closely 

packed together. The flat, keratinized, dead cells are continuously 

sloughed off and replaced with new cells from below (see figure 6).  
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Figure 3: Pluripotent Stem Cell.                  Figure 4: Red and white blood cells.   

: الخلايا الجذعيت3البيضاء والحمزاء                                         شكل : كزياث الذم 4شكل              

 

 

          

Figure 5: Adipocytes (fat cells)                         Figure 6: squamous cells (the skin).  

: خلايا دهىيت5: خلايا ظهاريت رصفيت )الجلذ(                                    شكل 6شكل    

 

 Bones cellsالخلايا العظميت  -5

 ٢ٛ خلا٣ب ٓغإُٝخ ػٖ ر٣ٌٖٞ اُؼظبّ. ر٘وغْ اُخلا٣ب اُؼظ٤ٔخ ئ٠ُ ػذحّ أٗٞاع ٜٓ٘ب: 

A-  خلا٣ب ػظ٤ٔخ ُٓٞذح(Osteoprogenitors): رزٔب٣ض ئ٠ُ اُخلا٣ب أٌُٞٗخ  ر٘وغْ ُز٘زظ خلا٣ب

 .ُِؼظْ

 -Bْخلا٣ب ٌٓٞٗخ ُِؼظ(Osteoblasts)  روّٞ ثاٗزبط اُجشٝر٤٘بد ٝأُشًجبد اُؼؼ٣ٞخ اُلاصٓخ :

 .اُؼظْ ُ٘ٔٞ ٝرو٣ٞخ

https://manara.edu.sy/
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 - C اُخلا٣ب اُؼظ٤ٔخ اُجبُـخ(Osteocytes)  ٢ٛ خلا٣ب ر٘زظ اُجشٝر٤٘بد ٝأُٞاد اُؼؼ٣ٞخ اُز٢ :

 .رذخَ ك٢ رش٤ًت أُبدح ث٤ٖ اُخ٣ِٞخ

 - Dْاُخلا٣ب أُؾطٔخ ُِؼظ(Osteoclasts)  رؼَٔ ػ٠ِ ئراثخ اٌُبُغ٤ّٞ ك٢ اُؼظبّ ػ٘ذ :

 .اٗخلبع رش٤ًضٙ ك٢ اُذّ

 

Cells are responsible for generating bones. There are many types of 

bone cells, some of them are: 

A- Osteoprogenitors: these cells divide to produce cells which are 

signalled to Osteoblasts. 

B- Osteoblasts: these cells produce protein matrix and organic matrix 

that are required for bone growth and strengthening. 

C- Osteocytes: these produce proteins and organic materials which 

make up the intercellular material. 

D-Osteoclasts: cells those are responsible for the breakdown of bones 

when calcium concentration in blood becomes low. 

 

 figure) 7)شكل  Sex Cells  الخلايا الجىسيت - 6

٢ٛ خلا٣ب رٌبصش٣خ ٣زْ ئٗزبعٜب ك٢ اُـذد اُزًش٣خ أٝ gametes اُخلا٣ب اُغ٘غ٤خ أٝ الأػشاط 

ثشٝص ٓزؾشى ٣شجٚ اُز٣َ ٣ذػ٠   spermsاُغ٘غ٤خ اُزًش٣خ أٝ اُ٘طبفالأٗض٣ٞخ. رِٔي اُخلا٣ب 

ؿ٤ش ٓزؾشًخ ٢ٛٝ ًج٤شح ٗغج٤بً   ovaاُغٞؽ. ث٤٘ٔب رٌٕٞ اُخلا٣ب اُغ٘غ٤خ الأٗض٣ٞخ أٝ اُج٣ٞؼبد

 ثبُٔوبسٗخ ٓغ اُ٘طلخ.    

Sex cells or gametes are reproductive cells produced in male and female 

gonads. Male sex cells or sperm are motile and have a long, tail-like 

projection called a flagellum. Female sex cells or ova are non-motile and 

relatively large in comparison to sperm. 
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 ( figure 8شكل   Cancer Cells  (خلايا السزطاويتال -8

٣َ٘زظ اُغشؽبٕ ٖٓ رطٞس خظبئض شبرح ُِخلا٣ب اُؼبد٣خ ٝاُز٢ رٌٜٔ٘ب ٖٓ الإٗوغبّ ثشٌَ ؿ٤ش 

ُخلا٣ب اُغشؽب٤ٗخ ثٞاعطخ رشٞٛبد ٓغ٤طش ػ٤ِٚ ٝر٘زشش ئ٠ُ أٓبًٖ أخشٟ. ٣ٌٖٔ إٔ ٣ؾلضّ رطٞس ا

رؾذس ٖٓ ػٞآَ ٓضَ: أُٞاد ا٤ٔ٤ٌُبئ٤خ، الإشؼبػبد، الأشؼخ كٞم اُج٘لغغ٤خ، أخطبء ك٢ 

ئشبساد ػذ اُ٘ٔٞ،  ئ٠ُ رؼبػق اُظجـ٤بد، ئطبثخ ك٤شٝع٤خ. رلوذ اُخلا٣ب اُغشؽب٤ٗخ اُؾغبع٤خ

 .apoptosisٝرزٌبصش ثغشػخ، ٝرلوذ اُوذسح ػ٠ِ أُٞد أُجشٓظ 

Cancer results from the development of abnormal properties in normal 

cells that enable them to divide uncontrollably and spread to other 

locations. Cancer cell development can be caused by mutations that occur 

from factors such as chemicals, radiation, ultraviolet light, chromosome 

replication errors, or viral infection. Cancer cells lose sensitivity to anti-

growth signals, proliferate rapidly, and lose the ability to undergo 

apoptosis or programmed cell death.  

 

 Nerve Cells  and Photoreceptor  الخلايا العصبيت والخلايا المستقبلت للضىء  -  9

cells 

الأعبع٤خ ك٢ اُ٘ظبّ اُؼظج٢، ٢ٛٝ رشعَ اُشعبئَ  ٢ٛ اُٞؽذاد اُؼظج٤خ أٝ اُؼظجٞٗبد ٣باُخلا

ً )ٓضَ اُغِي اٌُٜشثبئ٢(،  ً ٝئ٣بثب اٌُٜشثبئ٤خ ػ٠ِ ؽٍٞ اُطش٣ن ٖٓ اُذٓبؽ ئ٠ُ ًبَٓ اُغغْ رٛبثب

 (.9ُٝزُي ك٢ٜ ؽ٣ِٞخ ٝسك٤ؼخ )شٌَ 

Nerve cells or neurons are the basic unit of the nervous system. They 

carry electrical messages all the way from the brain to the rest of the body 

and back (almost like electrical wire), so they are very long, thin cells 

(figure 9).  
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     Figure 7: Sperms entering an ovum     Figure 8: Cervical cancer cells dividing. 

 : الىطاف والبىيضت  7: اوقسام الخلايا السزطاويت                                   شكل 8شكل    

 

ٖٓ عضئ٤ٖ سئ٤غ٤ٖ: عغْ اُخ٤ِخ ٝالاعزطبلاد اُؼظج٤خ. ٣ؾ١ٞ عغْ اُخ٤ِخ ٣زأُق اُؼظجٕٞ ٖٓ 

أُشًض١ ػ٠ِ ٗٞاح ٓزشاكوخ ٓغ اُغ٤زٞثلاعٔب ٝاُؼؼ٤٤بد. الاعزطبلاد اُؼظج٤خ )أُؾٞاس 

 ٝاُزـظّ٘بد( رٔزذ ٖٓ عغْ اُخ٤ِخ ٢ٛٝ هبدسح ػ٠ِ رٞع٤ٚ ٝٗوَ الإشبساد.

A neuron consists of two major parts: a cell body and nerve processes. 

The central cell body contains the neuron's nucleus, associated cytoplasm, 

and organelles. Nerve processes are projections (axons and dendrites) that 

extend from the cell body and are able to conduct and transmit signals 

 

٢ٛ خلا٣ب ٓٞعٞدح ك٢ اُؼ٤ٖ رِزوؾ اُؼٞء ٢ٛٝ اُخلا٣ب أُغزوجِخ ُِؼٞء )اُؼظ٢ ٝأُخبس٣ؾ( 

ٖٓ اُخلا٣ب اُؼظج٤خ.كؼ٤ِبً أشٌبٍ ٓزخظظخ عذاً   

Photoreceptor cells (rods and cones) are cells in the eye that detect light. 

They are actually very specialised forms of neurons. 
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٣ٞعذ ػٖٔ اُ٘غ٤ظ اُؼؼ٢ِ صلاس ٓغٔٞػبد ٤ٔٓضح ٖٓ اُ٘غظ: اُؼؼلاد ا٤ٌِ٤ُٜخ، اُؼؼِخ 

اُ٘غ٤ظ اُخبص ثٜب اُوِج٤خ، ٝاُؼؼلاد أُِغبء؛ ًَ ٜٓ٘ب ٌٕٓٞ ٖٓ خلا٣ب ٓزخظظخ رؼط٢ 

 خظبئض اُلش٣ذح.

Within muscle tissue are three distinct groups of tissues: skeletal 

muscle, cardiac muscle, and smooth muscle. Each of these tissue 

groups is made of specialized cells that give the tissue its unique 

properties. 

 

 Skeletal muscle cellsاُخلا٣ب اُؼؼ٤ِخ ا٤ٌِ٤ُٜخ  -1

رزطٞس اُخلا٣ب ٖٓ اٗذٓبط ػذح خلا٣ب أطـش خلاٍ اُز٘ب٢ٓ اُغ٢٘٤٘ ك٤٘زظ أ٤ُبف ػؼ٤ِخ ٓغزو٤ٔخ 

ؽ٣ِٞخ رؾ١ٞ ػذحّ ٟٗٞ. رظٜش ٛزٙ اُخلا٣ب رؾذ أُغٜش ً٘ٔٞرط ٓخطؾ ٖٓ ٓ٘بؽن ػبرٔخ ٤ٗٝشح. 

 ٤ٖ ٝا٤ُٔٞع٤ٖ.ٛزٙ اُخطٞؽ ٗبرغخ ٖٓ رشر٤ت ثشٝر٤٘بد الأًز

They develop from the fusion of many smaller cells during fetal 

development, resulting in long, straight muscle fibers that contain many 

 غشاء الخلية

 النواة

 نهاية عصبية

 سيوبلاسما

 المحوار
 غمد 

 figure 9: Structure of never cell: بىيت الخليت العصبيت 9شكل 
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nuclei. Skeletal muscle cells appear under the microscope to have a 

striped, or striated, pattern of light and dark regions. These stripes are 

caused by the regular arrangement of actin and myosin proteins. 

 

 Cardiac muscle cells خلا٣ب اُؼؼِخ اُوِج٤خ  -2

رٞعذ كوؾ ك٢ اُوِت ٝرزخظض ثؼخ اُذّ ثوٞح ًٝلبءح ٓذٟ اُؾ٤بح. ٝرٔزبص ٛزٙ اُخلا٣ب ثأسثغ 

 ثٜب ئساد٣بً، ٓخططخ، ٓزلشػخ، ٝٝؽ٤ذح اُ٘ٞاح.خظبئض: لا ٣ٌٖٔ اُزؾٌْ 

They are found only in the heart, and are specialized to pump blood 

powerfully and efficiently throughout our entire lifetime. Four 

characteristics define cardiac muscle tissue cells: they are involuntary and 

intrinsically controlled, striated, branched, and single nucleated. 

 

 Visceral muscle cellsخلا٣ب ػؼ٤ِخ ؽش٣ٞخ  -3

رٞعذ ك٢ ثؼغ الأػؼبء، الأٝػ٤خ اُذ٣ٞٓخ اُوظ٤جبد اُٜٞائ٤خ، ُزؾش٣ي اُؼ٘بطش ػجش اُغغْ. 

ًٜٞٗب ؿ٤ش ت جثغ  smooth musclesاُؼؼلاد اُؾش٣ٞخ رؼشف ثشٌَ شبئغ ثبُؼؼلاد أُِغبء

ٓخططخ. ٢ٛٝ رزظق ثأسثغ خظبئض: لا ٣ٌٖٔ اُزؾٌْ ثٜب ئساد٣بً، ؿ٤ش ٓخططخ، ؿ٤ش ٓزلشػخ، 

 ٝٝؽ٤ذح اُ٘ٞاح.

They are found in the organs, blood vessels, and bronchioles of the body 

to move substances throughout the body. Visceral muscles are also 

commonly known as smooth muscle due to their lack of striations. Four 

characteristics define smooth muscle tissue cells: they are involuntarily 

controlled, not striated, not branched, and singly nucleated. 

 

 Cellular senescence or Cellular ageingالهزم الخلىي 8)

 ٞٛاُزذس٣غ٢ ُِخظبئض اُٞظ٤ل٤خ ُٔؼظْ أشٌبٍ اُؾ٤بح أُؼوذح  ساُٜشّ اُخ١ِٞ ٛٞ اُزذ

 ٝاُز٢، ػ٠ِ ٓغزٟٞ أُزؼؼ٤خ، رض٣ذ أُٞد ثؼذ اُجِٞؽ.
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  ٝرش٤ش ًِٔخ ٛشّ ئ٠ُ اُٜشّ اُخ١ِٞ أٝ ٛشّ أُزؼؼ٤خ ًٌَ. ٣ٝٔضَ اُٜشّ اُخ١ِٞ ظبٛشح

. ٣ٝٔضَ اُٜشّ اُخ١ِٞ رـ٤ش ك٢ رزٞهق ك٤ٜب اُخ٤ِخ ص٘بئ٤خ اُظ٤ـخ اُظجـ٤خ ػٖ الاٗوغبّ

 ؽبُخ اُخ٤ِخ ٝلا ٣ؼ٢٘ إٔ اُخ٤ِخ أطجؾذ ٛشٓخ ًٔب هذ رش٤ش رغ٤ٔزٜب.

  ػ٠ِ اُشؿْ ٖٓ ًٕٞ اُخلا٣ب اُٜشٓخ ُْ رؼذ رزؼبػق ك٢ٜ رجو٠ ٗشطخ اعزولاث٤ب ٝرزج٠٘

 ثشٌَ شبئغ اُ٘ٔؾ اُظبٛش١ أُ٘بػ٢.

 

Figure11: types of muscle cells  أوىاع الخلايا العضليت 11شكل :  

 Senescence or biological ageing is the gradual deterioration of 

functional characteristics of most complex life forms that, on the 

level of the organism, increases mortality after maturation.  

 The word "senescence" can refer either to cellular senescence or 

to senescence of the whole organism. Cellular senescence is the 
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phenomenon by which normal diploid cells cease to divide. 

Cellular senescence represents a change in "cell state" rather 

than a cell becoming "aged" as the name confusingly suggests.  

 Although senescent cells can no longer replicate, they remain 

metabolically active and commonly adopt an immunogenic 

phenotype.  
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