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 يقذيح:

أّ٘ٙب اٌمذسح ػٍٝ إٌّٛ ٚاٌزىبصش ٚرٌه ٔز١غخ ٌمذسح اٌخ١ٍخ اٌؾ١خ رز١ّض اٌىبئٕبد اٌؾ١خ ثخٛاص ِٓ 

 اٌخٍٛٞ ػ١ٍّخ رؾٛي اٌخ١ٍخ ئٌٝ خ١ٍز١ٓ ثٕز١ٓ.  ٔمغبَؽ١ش ٠زضّٓ الا. ٔمغبَػٍٝ الا

 :أٔٗ فٟ ٔمغبَٚرىّٓ أ١ّ٘خ الا

 ػذد اٌخلا٠ب )ػذد الأفشاد( ثبٌٕغجخ ٌٍىبئٕبد ٚؽ١ذح اٌخ١ٍخ. ٌض٠بدحطش٠مخ  ٠ؼذ   -

 اٌخٍٛٞ: ٔمغبَاٌّزؼض١بد وض١شاد اٌخلا٠ب فزىْٛ ٚظ١فخ الاأِب فٟ  -

 ٚ ِؼبٌغخ الإصبثبد ٚاٌغشٚػ. رؾم١ك إٌّٛ ٚرجذ٠ً اٌخلا٠ب اٌزبٌفخ 

  اٌج١ضخ  أمغبَرشى١ً اٌخلا٠ب اٌزىبصش٠خ )رؼطٟ ثبرؾبد٘ب ِزؼض١خ عذ٠ذح ػٓ طش٠ك

 اٌٍّمؾخ(.

The two fundamental characteristics of life are: the ability to grow and 

the ability to reproduce. Both characteristics depend on the cell ability to 

divide. Cell division is the process by which a cell produces two daughter 

cells. Cell division serves many purposes: 

For single-celled organisms, it is a method of increasing their number. 

For multicellular organisms, it is a process that leads to growth, 

replacement of damaged cells, healing injuries, and producing 

reproductive cells. These reproductive cells fuse together to produce a 

new organism which grows by division of zygote. 

 أًَاط انتكاثر: 

شىً ) There are two main types of reproduction اٌزىبصشٕ٘بن ّٔط١ٓ سئ١غ١ٓ ِٓ  -

1figure ): 
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 : Asexual reproductionانتكاثر انلاجُسي -1

ػٕذ  اٌخ١طٟ طش٠مز١ٓ ِٓ طشق اٌزىبصش اٌلاعٕغٟ ٔمغبَاٌضٕبئٟ ٚالا الأشطبس٠ؼذ  وً ِٓ 

َ  ٚاؽذح رٕمغُ ٌزؼطٟ خ١ٍز١ٓ عذ٠ذر١ٓ ِّبصٍز١ٓ ٚساص١ب  ١اٌّزؼض   ٌٙزٖ اٌخ١ٍخ  بد. ؽ١ش ٠ؾزبط ٌخ١ٍخ أ

  الأَ.

Both binary fission and mitosis are methods of asexual reproduction. The 

asexual reproduction requires only one parent cell which divides and 

produces two daughter cells that are genetically identical to the parent 

cell.  

 

A-  الاَشطار انثُائيBinary Fission:  ٠طشأ ػٍٝ ٚؽ١ذاد اٌخ١ٍخ ٚخبصخ ثذائ١خ

ُ  خلاي ٘زٖ اٌؼ١ٍّخ رضبػف اٌّبدح ا٠ٌٕٚٛخ ٌزٕفصً عض٠ئزب  ٠ٚزشىً عذاس  DNAإٌٜٛ. ٠ز

اٌزىبصش ؽصٛي ولا اٌخ١ٍز١ٓ ِٓ ٠ٕٚزظ خ١ٍز١ٓ ثٕز١ٓ. رضّٓ ٘زٖ ا١ٌ٢خ  خٍٛٞ ٠فصً ث١ّٕٙب

 ٚ٘ذفخ ص٠بدح ػذد ٚؽ١ذاد اٌخ١ٍخ. ١خ الأٍَاٌّٛعٛدح فٟ اٌخ DNAاٌجٕز١ٓ ػٍٝ ٔفظ و١ّخ 

Binary fission is a method of cell division used by unicellular 

organisms especially prokaryotes. During binary fission, the 

prokaryotic cell`s single strand of DNA replicates, the two strands 

separate, and a new cell wall is formed between the two DNA 

moleculesand results two daughter cells. This ensures that each of 

the daughter cells receives the same information that was found in 

the parent cell. It aims to increase the number of prokaryotic 

organisms. 
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B- انخيطي  َقساوالاMitosis:  

اٌخٍٛٞ ػٕذ اٌىبئٕبد ؽم١م١بد إٌٜٛ، ٚ٘ٛ ٠ّبصً الأشطبس  ٔمغبَٚ٘ٛ ّٔظ ِٓ أّٔبط الا

اٌضٕبئٟ، ؽ١ش رٕمغُ اٌخ١ٍخ الأَ ٌزؼطٟ خ١ٍز١ٓ ثٕز١ٓ ِزّبصٍز١ٓ ِّٚبصٍز١ٓ ٚساص١ب  ٌٍخ١ٍخ 

الأَ )ٔفظ و١ّخ ٚٔٛع اٌّبدح اٌٛساص١خ(. ٘زا ٚرٍّه اٌخلا٠ب ؽم١م١خ إٌٜٛ ػذ ح صجغ١بد ٠زُ 

إٌّٛ ٚرجذ٠ً  ٘ٛ ح. ٠ىْٛ ٘ذف ٘زا إٌٛع ِٓ اٌزىبصشٙب ثؼ١ٍّبد ِؼم ذأمغبِرضبػفٙب ٚ

 ِؼبٌغخ الإصبثبد ٚاٌغشٚػ.اٌخلا٠ب اٌزبٌفخ ٚ

The second type of cell division is mitosis, a method of cell division 

in eukaryotes; like binary fission, it also produces two identical 

daughter cells that are also genetically identical to the parent cell 

(the same amount and type of genetic material). Eukaryotic cells 

have several chromosomes that are replicated and divided by 

complex processes. The aim of this type of reproduction is growth, 

replacement of damaged cells, healing wounds and injuries. 

 

  Sexual Reproductionنتكاثر انجُسيا -2

 ٔمغبَثبلا ٠ٚزّضً  اٌىبئٕبد ؽم١م١خ إٌٜٛ اٌزىبصش ػٕذ٠ؾذس ٘زا إٌّظ ِٓ 

٠ّضً آ١ٌخ لإٔزبط اٌخلا٠ب اٌلاصِخ ٌٍزىبصش اٌغٕغٟ )اٌخلا٠ب اٌزٞ   Meiosisإٌّصف

 ٔمغبَالارىْٛ اٌص١غخ اٌصجغ١خ ٌٍخلا٠ب اٌجٕبد إٌبرغخ ػٓ ٘زا الأػشاط(. ٚاٌزىبصش٠خ، 

٠ٚؾزبط ٘زا إٌّظ ِٓ اٌزىبصش ئٌٝ أث٠ٛٓ  ٔصف اٌص١غخ اٌّٛعٛدح ػٕذ اٌخ١ٍخ الأَ.

لإػطبء اٌّبدح اٌٛساص١خ اٌلاصِخ ٌزشى١ً فشد عذ٠ذ. ؽ١ش ٠ّضً اٌزىبصش اٌغٕغٟ اعزّبع 

زا ٠ىْٛ اٌفشد إٌبرظ فش٠ذا . رّزٍه ٘زٖ اٌخلا٠ب  اٌّؼٍِٛبد اٌٛساص١خ اٌمبدِخ ِٓ ولا الأث٠ٛٓ ٌ

دح ٌذٜ اٌخلا٠ب الأَ اٌٌّٛ ذح ٌلأػشاط. ٚػٕذ ارؾبد ٛٔصف و١ّخ اٌّبدح اٌٛساص١خ اٌّٛع

اٌؼشٚط اٌّزوشح )إٌطفخ( ِغ اٌؼشٚط اٌّإٔضخ )اٌج١ضخ( رزشىً اٌج١ضخ اٌٍّمؾخ اٌزٟ 

 رّزٍه ٔفظ اٌؼذد اٌصجغٟ ٌىً ِٓ الأث٠ٛٓ.
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 figure1: Types of Cellular Divisionانخهىي  َقساوالا: الأَىاع انًختهفح يٍ 1شكم 

 

This type of reproduction occurs in eukaryotes, and it includes 

meiosis a method of cell division that produces daughter cells that 

have half the genetic information of the parent cell. 
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This kind of reproduction requires two parents to give genetic 

information and produce a new organism. Sexual reproduction is 

the combining of genetic information coming from two parents. 

Therefore, the new individual is unique. These cells have half of 

genetic material found in mother cell. The male gamete (sperm) 

and female gamete (egg) fuse together to form zygote which has 

same number of chromosomes of the parents . 

 

 The Cell Cycle and Mitosis انخيطي  َقساوانذارج انخهىيح والا

ْ   ٔمغبَاٌخ٠ٍٛخ ع١ّغ ِشاؽً إٌّٛ ٚالا رزضّٓ اٌذاسح ع١ّغ اٌخلا٠ب  فٟ اٌخ١ٍخ ؽم١م١خ إٌٜٛ. ئ

ؽم١م١خ إٌٜٛ ٌٙب ؽٍمخ ؽ١بح ِشزشوخ، ٌىٕٙب رخزٍف ف١ّب ث١ٕٙب ثبٌفزشح اٌض١ِٕخ اٌزٟ رمض١ٙب فٟ وً 

ْ  ؽٍمخ ؽ١بح اٌخ١ٍخ ػجبسح ػٓ ػ١ٍّبد ِزٛاصٍخ ِٓ دِْٚشؽٍخ ِٓ ِشاؽً اٌذاسح اٌخ٠ٍٛخ.   ٚثّب أ

ثذا٠خ أٚ ٔٙب٠خ ِؾذدح، فجّغشد الأزٙبء ِٓ داسح رؼٛد اٌخ١ٍخ ٌٍجذء ِٓ عذ٠ذ ثبٌذاسح اٌلاؽمخ. 

 ٔمغبَرٕشغً خلاٌٙب اٌخ١ٍخ ثبٌؼ١ٍّبد الاعزملاث١خ ِٚشاؽً الاٚرزضّٓ اٌذاسح اٌخ٠ٍٛخ ِشاؽً 

 اٌخٍٛٞ.

The cell cycle consists of all the stages of growth and division for a 

eukaryotic cell. 

All eukaryotic cells go through the same basic life cycle, but they vary in 

the period of time spent in each stage. As the cell´s life cycle is a 

continuous process without a beginning or an end, so when cells complete 

one cycle, they begin the next. 

The cell cycle includes the stages in which the cell spends its time 

involved in metabolism, as well as the stages of cell division.  

 



  

7 

 
https://manara.edu.sy/ 

 

 

 (: interphaseانطىر انثيُي ) - أ

أٚي أطٛاس اٌذاسح اٌخ٠ٍٛخ ٚأطٌٛٙب ص١ِٕب، ؽ١ش رىْٛ اٌخ١ٍخ ٔشطخ اعزملاث١ب  ٌٍزؾض١ش ٌؼ١ٍّخ 

 اٌلاؽمخ. ٚرزضّٓ صلاصخ ِشاؽً: ٔمغبَالا

 .G2طٛس إٌّٛ اٌضبٟٔ  ،  Sطٛس اٌزشو١ت ،  G1طٛس إٌّٛ الأٚي           

Interphase is the longest stage of the cell cycle. During interphase, the 

cell engages in metabolic activities to prepare for the next cell 

division. 

 Interphase contains three distinct phases of cell activity G1, S, and 

G2.  

 : (G1طٛس إٌّٛ الأٚي ) -1

رمَٛ اٌخ١ٍخ، خلاي ٘زٖ اٌّشؽٍخ، ثغّغ اٌّٛاد اٌّغز٠خ ٚغ١ش٘ب ِٓ اٌٛعظ اٌّؾ١ظ ٌزّٕٛ 

 RNA( ٚ mRNAاٌشعٛي ) RNAٚرزبثغ ػ١ٍّبرٙب اٌؾ٠ٛ١خ الاػز١بد٠خ )ِضً ئٔزبط 

غبٌجب  ِب رجمٝ (،  ٚاٌغغ١ّبد اٌش٠ج١خ ٚالأٔض٠ّبد ٚغ١ش٘ب ِٓ اٌّىٛٔبد(. tRNAإٌبلً )

، ٌٚىٓ ػٕذِب رجمٝ اٌخ١ٍخ فٟ ٘زٖ ٟٚ٘ ػ١ٍّخ اػز١بد٠خ G1اٌخ١ٍخ ٌفزشح ِطٌٛخ فٟ ِشؽٍخ 

ْ  اٌخ١ٍخ لا رزبثغ  ٠G0زغ١ش رغ١ّزٙب فٟ ٘زٖ اٌؾبٌخ ئٌٝ   ٔمغبَالااٌّشؽٍخ ٚرزٛلف ػٓ  لأ

رصجؼ ِزّب٠ضح أٚ  G0اٌذاسح اٌخ٠ٍٛخ. ٠ٚؾذس ٘زا ثغجت وْٛ اٌخ١ٍخ فٟ اٌّشؽٍخ 

  ٔمغبَالالجبي اٌخ١ٍخ ػٍٝ ئأِب فٟ ؽبي  وأْ رصجؼ خ١ٍخ ػصج١خ. صخ فٟ ٚظ١فزٙبِزخص

 . Sفٟٙ رٕزمً ئٌٝ اٌطٛس

 

1- The G1 stage of interphase (the first gap phase): 

During the G1 stage, the cell gathers nutrients and other 

resources from surrounding environment. Gathering nutrients 

allows the cell both to grow in size and to carry out its usual 

metabolic roles, such as producing tRNA, mRNA, ribosomes, 

enzymes, and other cell components.  
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Often, a cell stays in G1 for an extended period, and this is a 

normal process. For cells that remain in the G1 stage for a long 

time and stop dividing, the stage is often renamed the G0 stage, 

because the cell is not moving forward through the cell cycle. 

In the G0 stage, cells may become differentiated, or specialized 

in their function, such as becoming nerve cells.  If a cell is 

going to divide, it moves to the S stage. 

 (:Sطٛس اٌزشو١ت ) -2

ُ  فٟ ٘زا اٌطٛس رشو١ت )رضبػف(  ٔغخز١ٓ ِٓ اٌّبدح اٌٛساص١خ  ، ِٚغ ٚعٛد٠DNAز

رىْٛ  اٌخ١ٍخ لبدسح ػٍٝ رٛص٠غ ٘بر١ٓ إٌغخز١ٓ وصجغ١بد ػٍٝ اٌخ١ٍز١ٓ اٌجٕز١ٓ. ٠ىْٛ 

فٟ اٌصجغٟ ِشرجطب  ثجشٚر١ٕبد ١٘غز١ٔٛخ ١ٌشىً ِب ٠غّٝ ثبٌغغ١ّبد  DNAعضٞء 

( ٚاٌزٟ رٍزف ثذٚس٘ب ٌزشىً اٌخ١ٛط اٌىشِٚبر١ٕ١خ nucleosomesا٠ٌٕٚٛخ )

سف١ؼخ عذا  ثؾ١ش  اٌّفشدخ١ظ اٌىشِٚبر١ٓ ششائظ رىْٛ  . Chromatins)اٌصجغ١خ(

٠ّٚىٓ ِبر١ٓ ٍِزفخ ٠ّىٓ سؤ٠زٙب وصجغ١بد. ٠ٚصؼت سؤ٠زٙب. ٚػٕذِب رصجؼ خ١ٛط اٌىش

اٌخ١طٟ وغضأٞ خ١ط١ٓ  ٔمغبَِشالجخ اٌصجغ١بد ٚاٌزٟ رصجؼ أوضش ٚضٛؽب  فٟ ثذا٠خ الا

اٌصج١غٟ  ٚ chromatid)صج١غٟ(  ثغبٔت ثؼضّٙب اٌجؼض ٠ٚذػٝ وً ِّٕٙب وشِٚبر١ذ

اٌٛاؽذ. ٠ٚؾٛٞ اٌصجغٟ ػٍٝ عضٞء ٚاؽذ ِٓ  ٘ٛ أؽذ اٌغضئ١ٓ اٌّزٛاص١٠ٓ ٌٍصجغٟ

DNA ٚثؼذ رضبػف .DNA  ٟ٠صجؼ وً صجغٟ ِؾز٠ٛب  ػٍٝ عض٠ئDNA عضٞء :

ُ  ١ٚاؽذ فٟ وً صج١غٟ شم١ك. ٚاٌصج١غ١ ٓ اٌشم١م١ٓ ّ٘ب صج١غ١١ٓ فٟ صجغٟ ٚاؽذ ر

ُ  ارصبي . ٠DNAؾ٠ٛبْ ٔفظ ئٔزبعّٙب ثبٌزضبػف ّٚ٘ب  اٌشم١م١ٓ فٟ  ٓاٌصج١غ٠ٚ١١ز

 .centromereاٌصجغٟ اٌٛاؽذ ثٕمطخ رذػٝ اٌمغ١ُ اٌّشوضٞ 
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The S stage of interphase (synthesis phase): 

During the S stage, DNA synthesis (replication) occurs. With two 

copies of the genetic material, the cell can distribute copies to the 

daughter cells as chromosomes. 

The DNA in chromosome is wrapped around histone proteins to form 

nucleosomes. The nucleosomes are coiled into chromatin. Chromatin 

is DNA wrapped around histones proteins. The individual chromatin 

strands are too thin to be seen. When chromatin becomes coiled, it 

becomes visible as a chromosome. As chromosomes become more 

visible at the beginning of mitosis, we may observe two threadlike 

parts lie side by side. Each parallel thread is called a chromatid. A 

chromatid is one of the two parallel parts of a chromosome, each 

chromosome that contains one DNA molecule. After DNA synthesis, 

the chromosome contains two DNA molecules, one in each sister 

chromatid. Sister chromatids are the 2 chromatids of a chromosome 

that were produced by replication and that contain the same DNA. 

The centromere is the point where the sister chromatids are attached 

in a chromosome. 

 (:G2طٛس إٌّٛ اٌضبٟٔ ) -3

 ٔمغبَالاؼ١ٍّخ ٠ّضً اٌّشؽٍخ الأخ١شح ِٓ اٌطٛس اٌج١ٕٟ، ؽ١ش رؾذس اٌزؾض١شاد إٌٙبئ١خ ٌ

 ٔمغبَالااٌخ١طٟ. ٚرزّضً ثبصطٕبع خٍٛٞ ِىضف ٌّىزٕفبد خ٠ٍٛخ رؾزبعٙب اٌخ١ٍخ ٌزٕغض 

   اٌخٍٛٞ ثٕغبػ، ِضً اٌجشٚر١ٓ اٌزٞ عٛف ٠غزخذَ فٟ رؾش٠ه اٌصجغ١بد.

 فٟ ٘زٖ اٌّشؽٍخ )ِٛلغ صٕبػخ اٌغغ١ّبد اٌش٠ج١خ( ٚاضؾ١ٓ ٠ىْٛ اٌغشبء إٌٛٚٞ ٚا٠ٌٕٛخ

٠ّىٓ  ِٓ اٌذاسح اٌخ٠ٍٛخ. ٚرىْٛ خ١ٛط اٌىشِٚبر١ٓ ِزضبػفخ ٌٚىٓ غ١ش ٍِزفخ ٌٚزٌه لا

 سؤ٠خ اٌصجغ١بد اٌفشد٠خ فٟ ٘زٖ اٌّشؽٍخ. 
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The G2 stage of interphase (the second gap phase): 

The final stage of interphase is G2. During G2 stage, final 

preparations are made for mitosis. The cell makes the cellular 

components it will need to divide successfully, such as the proteins it 

will be used to move the chromosomes.  

At this point in the cell cycle, the nuclear membrane is intact. The 

chromatin has replicated, but it has not coiled and so the individual 

chromosomes are not yet visible. The nucleolus, the site of ribosome 

manufacture, is also still visible during the G2 stage. 

 :(mitosisي )انخيط َقساوالا - ب

ٌزا اعزخذَ اٌؼٍّبء أؽذاس ِفزبؽ١خ ٌٍز١١ّض ث١ٓ أسثؼخ  ٔمغبَالا١ٌظ ٕ٘بن ٔمبط فبصٍخ ث١ٓ ِشاؽً 

)اٌٙغشح(، ٚاٌطٛس  الأفصبيٚاٌطٛس الاعزٛائٟ، ٚطٛس  ،ِشاؽً ٟٚ٘: اٌطٛس اٌزؾض١شٞ

 إٌٙبئٟ.

Mitosis-cell replication 

The individual stages of mitosis transition seamlessly from one to the 

next. Because there are no clear cut beginning or ending points for each 

stage, scientists use key events to identify the different stages of mitosis. 

The four phases are:  

prophase,  metaphase,  anaphase,  and telophase. 

 

أُ٘ ِب ٠ؾذس خلاي ٘زا اٌطٛس ٘ٛ رىضف ٚرؾٍ ضْ  : (prophase)انطىر انتحضيري -1

ِٚغضي  ٔمغبَشىً أ١ٌبف ِغضي الااٌخ١ٛط اٌىشِٚبر١ٕ١خ ٌزجذأ ث١ٕخ اٌصجغ١بد ثبٌظٙٛس، ر  

 .ٚاخزفبء ا٠ٌٕٛخ ،، ٚثذا٠خ رخشة اٌغشبء إٌٛٚٞٔمغبَالا
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   1-Prophase: 

Key events: Chromosomes condense, Spindle and spindle fibres 

form, Nuclear membrane disassembles, nucleolus disappears. 

 

 (:metaphaseانطىر الاستىائي ) -2

رىْٛ اٌصجغ١بد فٟ ٘زٖ اٌّشؽٍخ ثأػٍٝ دسعبد اٌزىضف ٚاٌضخٓ، ثؾ١ش رشرجظ اٌصجغ١بد 

 ٠ذػٝ اٌؾ١ض اٌؾشوٟ ػٓ طش٠ك ِؼم ذ ثشٚر١ٕٟ ٔمغبَالاثغضئٙب اٌّشوضٞ ِغ خ١ٛط ِغضي 

(kinetochore رزٛضغ اٌصجغ١بد خلاي اٌطٛس الاعزٛائٟ فٟ اٌصف١ؾخ الاعزٛائ١خ .)

 ٌٍخ١ٍخ. ٚرؼزجش ٘زٖ اٌّشؽٍخ ِٓ أفضً اٌّشاؽً ٌذساعخ ػذد ٚشىً ٚؽغُ اٌصجغ١بد.

Chromosomes align at the equatorial phase of the cell. The 

chromosomes are at their most tightly coiled, are attached to spindle 

fibres and move along the spindle fibres until all their centromeres 

align along the equatorial plane of the cell. It is considered the best 

stage to study number, shape and size of chromosomes. 

 

 (:anaphaseطىر الاَفصال أو انهجرج ) -3

  ْ ٌٍصجغ١بد رإدٞ ئٌٝ فصً اٌصج١غ١١ٓ اٌشم١م١ٓ ١ٌؼطٟ  ٔمغبَالاػ١ٍّخ شذ أ١ٌبف ِغضي  ئ

 وً ِّٕٙب صجغٟ ِٕفصً ٠ٙبعش ئٌٝ لطت ِؼبوظ ٌٍصجغٟ ا٢خش.

Sister chromatids move toward opposite poles of the cell. And these 

chromatids become known as separate daughter chromosomes. 

 

 (:telophaseانطىر انُهائي ) -4

، ٠ٕٚفه رؾٍضْ اٌصجغ١بد ٌزؼٛد اٌخ١ٛط ٔمغبَالاي ضِغ طفٟ ٘زٖ اٌّشؽٍخ رٕفه خ١ٛ

 اٌىشِٚبر١ٕ١خ ئٌٝ اٌظٙٛس ٚرؼٛد ا٠ٌٕٛبد ٚاٌغشبء إٌٛٚٞ ٌٍزشىً.

Spindle fibres disassemble, Chromosomes uncoil, nuclear membrane re-

forms, Nucleolus re-forms. 
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 (:cytokinesisانسيتىتلاسًي ) َقساوالا -ج

رمغُ ع١زٛثلاعّب اٌخ١ٍخ ٚاٌؼض١١بد  ص١خ راد طج١ؼ١خ اوز١ٕ١خرزشىً فٟ ٘زا اٌطٛس ؽٍمخ رمٍ  

 اٌّخزٍفخ ئٌٝ لغ١ّٓ لإػطبء خ١ٍز١ٓ ثٕز١ٓ عذ٠ذر١ٓ.

In this phase, a contractile ring, made up of actin microfilaments, is 

formed to divide cytoplasm of the cell and different organelles into two 

new cells. 

 

 انخيطي: َقساوتُظيى الا

، ثؾ١ش رغزمجً سعبئً ِٓ داخٍٙب ِٚٓ اٌٛعظ اٌّؾ١ظ ١ٌىْٛ ٔشبطٙب ٔمغبَرزؾىُ اٌخ١ٍخ ثبلا

ِزٕبغّب  ِغ اٌظشٚف اٌّؾ١طخ ِٚغ ؽبعخ اٌخ١ٍخ ٔفغٙب. رزٛاعذ فٟ اٌخ١ٍخ ِٛسصبد ِٕش طخ 

ضخ( ٌلا . ففٟ اٌؾبٌخ اٌطج١ؼ١خ ٠ىْٛ ٕ٘بن رٛاصْ ٔمغبَٚأخشٜ ِضج طخ ٌؼ١ٍّخ الا ٔمغبَ)ِؾش 

 ث١ٓ ػًّ ٘ز٠ٓ إٌٛػ١ٓ ِٓ اٌّٛسصبد.

 

 ( ِغإٌٚخ ػٓ ئٔزبط ثشٚر١ٓ ٠ؾذد ف١ّب ئرا وبْ ٔمغبَ)ِٛسصخ ِضجطخ ٌلا p53رؼذ  اٌّٛسصخ 

DNA  أَ لااٌخ١ٍخ ِزضشس: 

ْ  ٘زٖ اٌّٛسصخ رغّؼ ٌٍخ١ٍخ ثبلا DNA ئرا وبْ -  ،ٔمغبَع١ٍُ فا

ب ئرا اوزشف ٘زا اٌجشٚر١ٓ  -  ِ  ِزضشس فٙٛ ٠ؾف ض ثشٚر١ٕبد أخشٜ ٌزٕشظ ٚرصٍؾٗ.  DNAأ

، ٠ؾف ض ٘زا اٌجشٚر١ٓ اعزغبثخ ِخزٍفخ DNAٚئرا وبْ اٌضشس وج١شا  ثؾ١ش ٠صؼت ئصلاػ  -

 .ٙبٌِب  ٌٍخ١ٍخ فٙٛ ٠غجت رذ١ِش رارٟ رّب

   ْ   p53% ِٓ ؽبلاد اٌغشطبْ اٌّٛصمخ عججٙب طفشح فٟ اٌّٛسصخ 44ٚلذ أو ذد الأثؾبس أ

 ٠ّٚىٓ أْ رزُ ٚساصخ ٘زٖ اٌطفشح أٚ أْ رؾذس ثغجت ػٛاًِ اٌج١ئخ اٌّؾ١طخ.

 

ضخ ٚاٌّضجطخ ٌزٕظ١ُ  اٌخلا٠ب، ٕ٘بن ِب ٠ذػٝ ثٕمبط  أمغبَثبلإضبفخ ئٌٝ ػًّ اٌّٛسصبد اٌّؾش 

( ٟٚ٘ ػجبسح ػٓ أٚلبد فٟ اٌذاسح اٌخ٠ٍٛخ رزأوذ ف١ٙب اٌخلا٠ب ِٓ أٔ ٙب checkpointsاٌزفز١ش )

 اٌلاؽك. رغزؼًّ اٌخلا٠ب فٟ ٘زٖ إٌمبط اٌجشٚر١ٕبد ٌزم١١ُ صؾخ ِبدرُٙ  ٔمغبَعب٘ضح ٌلا
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اٌٛساص١خ، ِٚٛلغ اٌخلا٠ب فٟ اٌغغُ، ٚئرا وبٔذ لا رضاي ثؾبعخ ٌخلا٠ب ئضبف١خ. فٟ ؽبي ضؼف 

رفُ غش  اٌؾبٌخ اٌصؾ١خ ٌٍّبدح اٌٛساص١خ، أٚ اٌّىبْ اٌخبطئ ٌٍخلا٠ب، أٚ ٚعٛد ظشٚف اصدؽبَ

ٍٝ اٌخلا٠ب اٌزش٠ ش. ث١ّٕب رفُ غش اٌظشٚف اٌغ١ذح واشبساد أٔٗ ػٍٝ اٌخلا٠ب واشبساد أٔٗ ػ

 اٌخٍٛٞ. ٔمغبَِزبثؼخ الا

Controlling Mitosis 

The cell division process is regulated so that it does not interfere with the 

activities of other cells or of the whole organism to determine if cell 

division is appropriate, many cells gather information about themselves 

and their environment. 

 

The cell produces many proteins to gather this information and asses if 

cell division is appropriate. These proteins are made by one of two 

classes of genes. Proto-oncogenes code for proteins that provide signals 

to the cell that encourage cell division. Tumour- suppressor genes code 

for proteins that provide signals that discourage cell division. A healthy 

cell receives signals from both groups of proteins about how appropriate 

it is to divide.  

The balance of information provided by these two groups of proteins 

allows for controlled cell division. 

 

One tumour-suppressor gene is p53. Near the end of G1, the protein 

produced by the p53 gene identifies if the cell´s DNA is damaged. If the 

DNA is healthy, p53 allows the cell to divide. If the p53 protein detects 

damaged DNA, it triggers other proteins to become active and repair the 

DNA. If the damage is too extensive for repair, the p53 protein triggers  
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an entirely different response from the cell. The p53 protein causes the 

cell to self-destruct. 

The p53 protein is mutated in 40% of all cancers. The mutation may be 

inherited or may be caused by agents in the environment. 

 

Checkpoints are times during the cell cycle when cells determine if they 

are prepared to move forward with cell division. 

At these checkpoints, cells use proteins to evaluate their genetic health, 

their location in the body, and a need for more cells. Poor genetic health, 

the wrong location, and crowded conditions are typically interpreted as 

signals to wait. Good conditions are interpreted as signals to proceed with 

cell division.  

 

 Meiosis-Gamete production س اتشكيم الأعر -انًُصف َقساوالا 7-4

ٌزشى١ً الأػشاط اٌزٟ رؾٛٞ ػٍٝ ٔصف اٌص١غخ اٌصجغ١خ ٌىً ِٓ الأث٠ٛٓ، رطشأ ػٍٝ اٌخلا٠ب 

إٌّصف  ٔمغب١َٓ ِززب١١ٌٓ: الابٔمغبِإٌّصف اٌزٞ ٠زّضً ث ٔمغبَالأَ اٌٌّٛ ذح ٌلأػشاط ػ١ٍّخ الا

إٌّصف الأٚي ِغجٛلب  ٔمغبَإٌّصف اٌضبٟٔ )خ١طٟ(. ٠ٚىْٛ الا ٔمغبَالأٚي )ِٕصف( ٚالا

 ثبٌطٛس اٌج١ٕٟ.

Gamete mother cell undergoes meiosis to produce haploid gametes. 

Meiosis includes two sequenced divisions: Meiosis I and Meiosis II. The 

Meiosis I is preceded by interphase.  
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 انًُصف الأول: َقساوالا -

رٕص١ف اٌؼذد اٌصجغٟ ١ٌزؾٛي ِٓ صٕبئٟ اٌص١غخ ئٌٝ أؽبدٞ. ؽ١ش ٠ّىٓ  ٔمغبَفٟ ٘زا الا٠زُ 

إٌّصف الأٚي: اٌطٛس اٌزؾض١شٞ الأٚي، اٌطٛس الاعزٛائٟ  ٔمغبَر١١ّض أسثؼخ ِشاؽً فٟ الا

 الأٚي، طٛس اٌٙغشح الأٚي، اٌطٛس إٌٙبئٟ الأٚي.

- Meiosis I 

Meiosis I is a reduction division, in which the chromosome number in 

the two cells produced in reduced from diploid to haploid. The 

sequence of events in meiosis I is divided into four phases: prophase I, 

metaphase I, anaphase I, and telophase I. 

 

أُ٘ ِب ٠ؾذس خلاي ٘زا اٌطٛس ٘ٛ رىضف ٚرؾٍ ضْ اٌخ١ٛط  انطىر انتحضيري الأول: -1

، ٚ ثذا٠خ رخشة ٔمغبَاٌىشِٚبر١ٕ١خ ٌزجذأ ث١ٕخ اٌصجغ١بد ثبٌظٙٛس، رشىً أ١ٌبف ِغضي الا

إٌّصف الأٚي ٠مغُ اٌطٛس اٌزؾض١شٞ ئٌٝ خّظ ِشاؽً.  ٔمغبَاٌغشبء إٌٛٚٞ. فٟ الا

رزضّٓ ثذا٠خ اٌزفبف ٚرؾٍضْ اٌصجغ١بد ٚئٌزمبء وً صجغ١١ٓ لش١ٕ٠ٓ ٚاسرجبطّٙب فٟ ٔمبط 

( ٚاٌزٟ رزّضً ثٕمبط اٌزمبطغ اٌف١ض٠بئ١خ ث١ٓ chiasmataِؾذدح ٌززشىً اٌزصبٌجبد )

ٕز١١ّٓ ٌضٚط صجغٟ لش٠ٓ. ٚثٕز١غخ اٌزصبٌجبد ٠زُ رجبدي اٌصج١غ١١ٓ غ١ش اٌشم١م١ٓ اٌّ

-crossingؽبدصخ رذػٝ اٌؼجٛس )ػجش اٌّبدح اٌٛساص١خ ف١ّب ث١ٓ اٌصج١غ١١ٓ غ١ش اٌشم١م١ٓ 

over.) 

ئْ رجبدي اٌّبدح اٌٛساص١خ ٠إدٞ ئٌٝ رشاو١ت ٚساص١خ عذ٠ذح، رغؼً ِٓ الأفشاد إٌبرغخ ػٓ 

ٓ ٌزا  اٌزىبصش اٌغٕغٟ فش٠ذح.  ِ اٌزىبصش اٌغٕغٟ اٌزٕٛع اٌٙبئً فٟ اٌىبئٕبد اٌؾ١خ ٚإٌظُ ٠إ

 اٌؾ٠ٛ١خ.

 

1- Prophase I: key events: 
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Chromosomes condense,   Spindle and spindle fibres, 

Nuclear membrane disassembles, Synapsis and crossing-

over occur 

 (:metaphaseانطىر الاستىائي الأول )-2

اٌصجغ١بد فٟ ٘زٖ اٌّشؽٍخ ثأػٍٝ دسعبد اٌزىضف ٚاٌضخٓ، ثؾ١ش رشرجظ اٌصجغ١بد رىْٛ 

 (.kinetochoreػٓ طش٠ك اٌؾ١ض اٌؾشوٟ ) ٔمغبَثغضئٙب اٌّشوضٞ ِغ خ١ٛط ِغضي الا

 ٚرزٛضغ اٌصجغ١بد فٟ اٌٍٛؽخ الاعزٛائ١خ ػٍٝ شىً أصٚاط.

2- Metaphase I: 

The chromosomes are at their most tightly coiled, are attached to spindle 

fibres by their centromeres through kinetochore . Chromosomes align on 

equatorial plane as synapsed pairs.  

 (:anaphaseطىر الاَفصال أو انهجرج الأول )-3

ُ  فٟ ٘زٖ اٌّشؽٍخ ٘غشح وً صجغٟ ِإٌف ِٓ صج١غ١١ٓ ِٓ اٌضٚط اٌصجغٟ اٌمش٠ٓ ئٌٝ أؽذ  ٠ز

ٓ رٕص١ف اٌص١غخ اٌشم١م١ٓ لطجٟ اٌخ١ٍخ دْٚ أْ ٠زُ أفصبي اٌصج١غ١١ٓ   ِ ػٓ ثؼضّٙب ِّب ٠إ

 اٌصجغ١خ ٌٍخ١ٍخ الأَ.

3- Anaphase I: 

Homologous chromosomes separate from each other. Without 

separating sister chromatids from each other. This secures halving 

number of Chromosomes. Chromosomes move toward cell´s poles. 

Reduction occurs (diploid 2N to haploid 1N). 
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 (:telophaseانطىر انُهائي الأول )-4

فٟ ٘زٖ اٌّشؽٍخ، ٠ٕٚفه رؾٍضْ اٌصجغ١بد ٌزؼٛد اٌخ١ٛط اٌىشِٚبر١ٕ١خ  ٔمغبَي الاضرٕفه خ١ٛط ِغ

إٌّصف الأٚي  ٔمغبَئٌٝ اٌظٙٛس ٚرؼٛد ا٠ٌٕٛبد ٚاٌغشبء إٌٛٚٞ ٌٍزشىً. رٕزظ فٟ ٔٙب٠خ الا

 خ١ٍزبْ ػٓ اٌخ١ٍخ الأَ، ثؾ١ش رؾًّ وً ِّٕٙب ٔصف ػذد صجغ١بد اٌخ١ٍخ الأَ.

4- Telophase I: 

Spindle fibres disassemble, Chromosomes uncoil, Nuclear 

membrane re-forms, Nucleoli reappear. Four haploid cells are 

produced by the end of cell division. 

انًُصف انثاَي  َقساوالا  

 ٠زضّٓ أسثؼخ ِشاؽً: اٌطٛس اٌزؾض١شٞ اٌضبٟٔ، اٌطٛس الاعزٛائٟ اٌضبٟٔ، طٛس اٌٙغشح اٌضبٟٔ،

ٌٕٙبئٟ اٌضبٟٔ. اٌؼ١ٍّبد اٌؾ٠ٛ١خ ٚ اٌزغ١١شاد اٌخ٠ٍٛخ فٟ ٘زا اٌطٛس رىْٛ ِّبصٍخ ٌّب اٌطٛس ا

أسثؼخ خلا٠ب ثٕبد أؽبد٠خ اٌص١غخ  ٔمغبَاٌخ١طٟ. ثؾ١ش ٠ٕزظ فٟ ٔٙب٠خ ٘زا الا ٔمغب٠َؾذس فٟ الا

 اٌصجغ١خ.

- Meiosis II 

  Meiosis II includes four phases: prophase II, metaphase II, anaphase II, 

and telophase II. 

 The events in the division sequence of meiosis II are the same as those 

that occur in mitosis. 

 At the end of meiosis four haploid daughter cells are resulted.  

 

 :Prophase IIانطىر انتحضيري انثاَي  -1

أُ٘ ِب ٠ؾذس خلاي ٘زا اٌطٛس ٘ٛ رىضف ٚ رؾٍضْ اٌخ١ٛط اٌىشِٚبر١ٕ١خ ٌزجذأ ث١ٕخ اٌصجغ١بد 

 .ٚرخزفٟ ا٠ٌٕٛخ  ، ٚ ثذا٠خ رخشة اٌغشبء إٌٛٚٞٔمغبَثبٌظٙٛس، رشىً أ١ٌبف ِغضي الا
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 Chromosomes condense, Spindle and spindle fibres, Nuclear membrane 

and nucleolus disassemble. 

 (:II metaphaseانطىر الاستىائي انثاَي )2- 

رىْٛ اٌصجغ١بد فٟ ٘زٖ اٌّشؽٍخ ثأػٍٝ دسعبد اٌزىضف ٚاٌضخٓ، ثؾ١ش رشرجظ اٌصجغ١بد 

 (.kinetochoreػٓ طش٠ك ِؼمذ ثشٚر١ٕٟ ٠ذػٝ ) ٔمغبَثغضئٙب اٌّشوضٞ ِغ خ١ٛط ِغضي الا

The chromosomes are at their most tightly coiled, are attached to spindle 

fibres and move along the spindle fibres until all their centromeres align 

along the equatorial plane of the cell. 

 (:II anaphaseانهجرج انثاَي )طىر الاَفصال أو  - 3

  ْ ٌٍصجغ١بد رإدٞ ئٌٝ فصً اٌصج١غ١١ٓ اٌشم١م١ٓ ١ٌؼطٟ وً  ٔمغبَػ١ٍّخ شذ أ١ٌبف ِغضي الا ئ

 ِّٕٙب صجغٟ ٠ٙبعش ئٌٝ لطت ِؼبوظ ٌٍصجغٟ ا٢خش.

Sister chromatids move toward opposite poles of the cell. And these 

chromatids become known as separate daughter chromosomes. 

 (:II telophaseانطىر انُهائي انثاَي )-4

رؾٍضْ اٌصجغ١بد ٌزؼٛد اٌخ١ٛط اٌىشِٚبر١ٕ١خ  فٟ ٘زٖ اٌّشؽٍخ، ٠ٕٚفه   ٔمغبَرٕفه  خ١ٛط ِغضي الا

برٙب اٌّخزٍفخ اٌغ١زٛثلاعّب ٚػض١   أمغبَئٌٝ اٌظٙٛس ٚرؼٛد ا٠ٌٕٛبد ٚاٌغشبء إٌٛٚٞ ٌٍزشىً. ٠ٚزُ 

 ٌزٕزظ أسثغ خلا٠ب، ثؾ١ش رؾًّ وً ِٕٙب ٔصف ػذد صجغ١بد اٌخ١ٍخ الأَ.

Spindle fibres disassemble, Chromosomes uncoil, Nuclear membrane re-

forms, Nucleoli reappear. Cytoplasm and its organelles divided and 

produce four haploid cells each cell has half chromosomes of mother cell. 

                                                                            


