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 -Iهزاحل التٌبهً الجًٌٌٍ عٌذ الحٍىاًبد 

 ٣زعٖٔ اُز٘ب٢ٓ اُغ٢٘٤٘ ػ٘ل اُؾ٤ٞاٗبد أهثؼخ ٓواؽَ هئ٤َ٤خ ٢ٛ:

 Pregnancy and Fertilizationٝاُؾَٔ  الإفصبة -1

 Cleavage and Blastula Stageاُزوَْ ٝٓوؽِخ الأص٤ِخ   -2

 Gastrulationرشٌَ أُؼ٤لح  -3

 Organogenesisر٤ُٞل الأػعبء  -4 

 .ثش٢ء اُزلص٤ٍَٝ٘زؾلس ػٖ ًَ ٓوؽِخ ٖٓ ٛنٙ أُواؽَ 

 Pregnancy and Fertilizationوالحول  الإخصبة -1

ض ٝرزؾوى ثبرغبٙ اُوؽْ. كاما ٖٞٓ ٓج٤ط الأٗض٠ ٣زْ ككؼٜب ئ٠ُ اُو٘بح اُ٘بهِخ ُِج٤ زؾوه اُج٤عخػ٘لٓب ر

(، ك٢ٜ رزغٔغ ؽٍٞ اُج٤عخ أص٘بء ٛجٞغٜب ك٢ اُو٘بح، ٌُٖٝ رقزوم ٗطلخ  1ًبٗذ اُ٘طبف ٓٞعٞكح )شٌَ

اُطجوخ اُقبهع٤خ ُِج٤عخ ٝروّٞ ثافصبثٜب ٝرَجت ئًٔبٍ الاٗوَبّ أُ٘صق ك٢ اُج٤عخ. رَْٜ ٝاؽلح كوػ 

اُ٘طبف الأفوٟ ثبلأٗي٣ٔبد اُز٢ رٜعْ ك٢ غو٣وٜب ؽبعي اُجوٝر٤ٖ ٝأُقبغ اُن١ ٣لصَ ث٤ٖ اُج٤عخ 

ٝاُ٘طلخ اُز٢ ٗغؾذ ك٢ اُٞصٍٞ ئ٤ُٜب أٝلاً. ٣زعٖٔ ٓ٘غ ؽلٝس اٗلٓبط ٗطبف أفوٟ ٓغ اُج٤عخ 

 س رـ٤واد ك٢ ًٕٔٞ اُـشبء ا٤َُزٞثلا٢ٍٔ ُِج٤عخ ٝرـ٤٤و اُـلاف اُقبهع٢ ُِج٤عخ.ؽلٝ

Once the cell is released, it is swept into the oviduct and moved toward the 

uterus. If sperms are present, they swarm around the egg as it passes down the 

oviduct, but only one sperm (figure 1) penetrates the outer layer to fertilize it 

and cause it to complete meiosis. The other sperms contribute enzymes, which 

digest away the protein and mucous barrier between the egg and successful 

sperm. Blocks to polyspermy include changes in membrane potential and 

altering of the external coat of the egg. 
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أ١ ارؾبك   fertilizationرٌٕٞ اُقطٞح الأ٠ُٝ ُِزٌبصو، ك٢ أُزؼع٤بد اُز٢ رزٌبصو ع٤َ٘بً، ٢ٛ الإفصبة

 .ٕzygote (2)ُزش٤ٌَ اُج٤عخ أُِوؾخ  ٕ(1ٕ( ٓغ اُؼوًٝ الأٗض٣ٞخ )1اُؼوًٝ اُنًو٣خ )

ٖ، ر٘ش٤ػ ا٤َُزٞثلا٤ٍٔ ٤ٜٔبئؿشب٣ؾلس الإفصبة ػجو صلاس ٓواؽَ: افزوام اُ٘طلخ ُِج٤عخ ٝاٗلٓبط 

 اُج٤عخ، ٝاٗلٓبط ٗٞار٢ ًَ ٖٓ اُ٘طلخ ٝاُج٤عخ.

اُقبهع٤خ ُزصَ ئ٠ُ ؿشبئٜب  ٜبغجوبراُج٤عخ ك٤غت إٔ رزٌٖٔ ٖٓ افزوام ٢ٌُ رزٌٖٔ اُ٘طلخ ٖٓ ئفصبة 

 (.2)شٌَ  ا٤َُزٞثلا٢ٍٔ

 

 

 

 Figure 1: Structure of sperm: ثٌٍخ الٌطفخ 1شكل 

 

ٌّٜ٘ب ٣ؾ١ٞ اُغ٤َْ اُ  ٜب ػجو اُطجوبد اُقبهع٤خ ُِج٤عخ.ٖٓ شن غو٣وطوك٢ ُِ٘طلخ أٗي٣ٔبد ٛبظٔخ رٔ

ّٕ اٗلٓبط  ٖ ُِ٘طلخ ٝاُج٤عخ ٣َٔؼ ثؼجٞه ٗٞاح اُ٘طلخ ٓجبشوح ئ٠ُ ٤ٍزٞثلأٍب ئ٤ٖ ا٤َُزٞثلا٤٤ٍٔاُـشبئ

 اُج٤عخ.
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Ca) ٣ؾليّ اٗلٓبط اُـشبءإ ر٘ش٤ػ اُج٤عخ ػٖ غو٣ن رؾو٣و شٞاهك اٌُب٤َُّٞ ) 
++ 

اُز٢ رجلأ ثاؽلاس 

ئًٔبٍ الاٗوَبّ أُ٘صق ٣ٝؾلس افزوام اُ٘طلخ رأص٤واد أفوٟ ُِج٤عخ:  (.2رـ٤واد ك٢ اُج٤عخ )شٌَ 

 اُضب٢ٗ ُِج٤عخ، ٝئػبكح رور٤ت ا٤َُزٞثلأٍب، ٣ٝيكاك اصط٘بع اُجوٝر٤ٖ ثشٌَ ؽبك.

فلاٍ الاٗوَبّ اُضب٢ٗ ٖٓ الاٗوَبّ أُ٘صق، ٣٘لصَ اُغَْ اُوطج٢ اُضب٢ٗ ٝرشٌَ اُق٤ِخ الأًجو، ٖٓ 

 اُق٤ِز٤ٖ اُ٘برغز٤ٖ ػٖ الاٗوَبّ، اُج٤عخ اُؾو٤و٤خ.

ر٘لٓظ ٗٞاح اُ٘طلخ الأؽبك٣خ اُص٤ـخ اُصجـ٤خ ٓغ ٗٞاح اُج٣ٞعخ الأؽبك٣خ اُص٤ـخ  ٣ٌزَٔ الإفصبة ػ٘لٓب

 (.3)شٌَ  zygoteاُصجـ٤خ ٣ٝزشٌَ ث٤عخ ِٓوؾخ ص٘بئ٤خ اُص٤ـخ 

Fertilization occurs in three stages; sperm penetration and member fusion, egg 

activation, and fusion of nuclei. 

For a sperm to fertilize an egg it must penetrate the external layers to reach the 

plasma membrane. 

The acrosome contains digestive enzymes that enable the sperm to tunnel its 

way through the external layers to the ovum. 

Fusion of the plasma membranes of the egg and sperm allow the sperm nucleus 

to pass directly into the egg cytoplasm. 

Fusion of membrane triggers egg activation by the release of calcium, which 

initiate changes in the egg (figure 2). 

Sperm penetration has other effects on the egg: meiosis is completed, 

cytoplasmic rearrangements occur and protein synthesis increase sharply. 

Fertilization is completed when the haploid sperm nucleus fuse with the haploid 

egg nucleus and forming the diploid Zygote (figure 3). 
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  Figure 2: Egg Fertilization: إخصبة الجٍضخ 2شكل 

 

 Cleavage and Blastula Stageالتقسن وهزحلخ الأصٍلخ   -2

ّٕ اُؾلس اُوئ٢َ٤ اُضب٢ٗ ك٢ ر٘ب٢ٓ  اُق٤ط٢ اَُو٣غ ُِج٤عخ أُِوؾّخ  الاٗوَبّاُؾ٤ٞا٢ٗ ٛٞ اُغ٤ٖ٘ ئ

zygote ك٢  ٝاُن١ ٣٘زظ ػ٘ٚ ػلك ًج٤و ٖٓ اُقلا٣ب اُصـ٤وح ٣ٝ٘زظ ص٘بء ٛجٞغٜب ك٢ اُو٘بح اُ٘بهِخ ُِج٤طأ

 ف٤ِخ( ٝرلػ٠ ػ٤ِٔخ الاٗوَبّ ٛنٙ 16)  morulaًوح ٓصٔزخ ٖٓ اُقلا٣ب رؼوف ثٔوؽِخ اُز٣ٞزخ اُٜ٘ب٣خ

 . cleavage ثبُزوَْ

ئ٠ُ   (+Na) اُقبهع٤خ ٓغ ثؼعٜب ثشٌَ ٝص٤ن، ٣ٝقِن ظـ شٞاهك اُصٞك٣ّٞاُز٣ٞزخ رزصَ فلا٣ب 

ٖٓ اُقلا٣ب رلػ٠ الأص٤ِخ  اُلواؽ اُق١ِٞ اُلاف٢ِ رلهط ؽ٢ُِٞ، ٣غِت أُبء ُِلافَ ٣ٝقِن ًوح عٞكبء

٣ٝؾلس ٓب ٠َٔ٣  اُز٢ ر٘ـوً ك٢ ثطبٗخ اُوؽْ ػ٘لٓب رصَ ئ٤ُٜب Blastula)الأهٝٓخ الأصَ( 

 (.3)شٌَ   implantation ثبُزؼش٤ش

The second major event in animal development is rapid mitosis dividing of 

the zygote, during passes down the oviduct, resulting in a large number of 

small cells. Eventually, a solid ball of cells is produced, known as the morula 

stage (16 cells). This division process is called cleavage. 

 الجسٌم الطرفً

 نواة النطفة

 حبٌبات قشرٌة

 نواة البٌضة

 المنطقة الشفافة

 جرٌبٌة ة ٌلخ

 الجسم القطبً الأول

 بلاسما البٌضة
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Cleavage is a periodic series of cell division that does not increase the size of 

the embryo but produce smaller cells called blastomeres. 

The outermost blastomeres join by tight junctions, and Na
+   

pumped into the 

intracellular space creates an osmotic gradient, bringing in water and creating 

a hollow ball of cells called a blastula which implants in the uterine lining 

when it reaches the uterus (figure 3). 

 

 

 : تٌبهً جٌٍي الإًسبى هي الجىٌضخ إلى هزحلخ التعشٍش3شكل 

Figure 3: Human Embryo Development from Ovulation to Implantation 
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 Gastrulation  (gastrula formation)تشكل الوعٍذح -3

 ٣ُ٘غي رشٌَ أُؼ٤لح ث٘بء اُغَْ اُوئ٢َ٤ ٣ٝقِن صلاس غجوبد ٓ٘شئخ ثلائ٤خ ك٢ الأع٘خ اُؾ٤ٞا٤ٗخ.

 ٝٛنٙ اُطجوبد أُ٘شئخ ٢ٛ: 

)اُشٌَ  ectoderm، الأكٓخ اُقبهع٤خ  mesoderm، ٝالأكٓخ أُزٍٞطخ endodermالأكٓخ اُلاف٤ِخ 

 ثؼل الإفصبة . الأٍجٞع اُضب٢ٗ( ٣ٝؾلس ٛنا ك٢ 4

٣زْ ك٢ ٛنٙ أُوؽِخ ئػبكح اٗزظبّ فلا٣ب الأص٤ِخ ؽ٤ش رزؾوى ثؼط ٛنٙ اُقلا٣ب ئ٠ُ كافَ اُغ٤ٖ٘ ث٤٘ٔب 

زٌٕٞ رغ٣ٞق ٣ظَ اُجؼط ا٥فو ػ٠ِ اَُطؼ. ٣ٝؾلس أص٘بء ٛنٙ اُؼ٤ِٔخ اَٗلاك رغ٣ٞق الأص٤ِخ ٣ٝ

 عل٣ل ٛٞ رغ٣ٞق أُؼ٤لح.

 :رِٔي اُقلا٣ب ك٢ ًَ غجوخ ٓ٘شئخ َٓبه رطٞه١ ٓقزِق علاً ػٖ اُقلا٣ب ك٢ اُطجوزبٕ الأفو٣بٕ

اُغ٤ٖ٘ ُزشٌَ أٗجٞة أُؼ٢ اُجلائ٢؛ رؼط٢ فلا٣بٛب ثطبٗخ كافَ رزؾوى فلا٣ب الأكٓخ اُلاف٤ِخ ئ٠ُ  -

 )اُجبٌٗو٣بً، اُوئز٤ٖ، اٌُجل ٝؿ٤وٛب(. ٓشزوبرٚأُؼ٢ ٝ

ث٤٘ٔب رجو٠ فلا٣ب الأكٓخ اُقبهع٤خ ػ٠ِ اَُطؼ ك٢ اُقبهط، ٝرزعٖٔ ٓشزوبرٜب اُجشوح ك٢ اُغبٗت  -

 ٝاُغٜبى اُؼصج٢. اُقبهع٢ ٖٓ اُغَْ

اٍُٞط٠  ٝاُقبهع٤خ ٓب ٠َٔ٣ ثبلأكٓخ ئ٠ُ اُلواؽ ٓب ث٤ٖ الأكٓخ اُلاف٤ِخ رشٌَ اُقلا٣ب اُز٢ رزؾوى -

اُل٣ٞٓخ ٝاَُ٘ظ اُعبٓخ ٝاُؼعلاد  لأٝػ٤خاط٠ ٛنٙ اُقلا٣ب ثشٌَ ٜٗبئ٢ اُؾجَ اُظٜو١ ٝاُؼظبّ ٝٝرؼ

 ٝالأػعبء اُلاف٤ِخ ًب٤ٌُِخ ٝاُـلك. 

Gastrulation establishes the basic body plan and creates the three primary germ 

layers of animal embryos. 

Gastrulation produces the three germ layers: endoderm, ectoderm, and 

mesoderm (figure 4) and this take place in the second week after fertilization. 

  

 



 

8 

 
https://manara.edu.sy/ 

 

In this stage, cells of blastula are rearranged where some cells move into inside 

embryo, others stay on the surface. During this process, cavity of blastula is 

blocked and a new cavity is formed which is cavity of gastrula. 

 

 : تشكل الوعٍذح ثلاث طجقبد خلىٌخ جٌٌٍٍخ : الأدهخ الخبرجٍخ ، الأجوخ الىسطى، الأدهخ الذاخلٍخ4شكل 

 

The cells in each germ layer have very different developmental fates. The cells 

that move into the embryo to form the tube of the primitive gut are endoderm; 

they give the rise to the lining of the gut and its derivatives (pancreas, lungs, 

liver, etc.). The cells that remain in the exterior are ectoderm, and their 

derivatives include the epidermis in the outside of the body and the nervous 

system. The cell that moves into the space between the ectoderm and endoderm 

are mesoderm: they eventually form the notochord, bones, blood vessels, 

connective tissues, muscles and internal organs such as the kidneys and gonads. 
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II- الطجقخ الوٌشئخ للسيTooth germ 

الأكٓز٤ٖ اٍُٞط٠ ٝاُقبهع٤خ َُِ٘ظ  ٖٓ اُطجوخ أُ٘شئخ َُِٖ، اَُٖ اُغ٢٘٤٘، ٖٓ غجوبد ًَرشزن 

غجوخ (اُغ٤٘٤٘خ.  ٣جلأ رطٞه الأٍ٘بٕ ك٢ اُضل٤٣بد ٜٝٓ٘ب الإَٗبٕ ك٢ اُغ٤ٖ٘، ػ٘لٓب رزٌبصو اُصل٤ؾخ ا٤َُ٘خ 

الأكٓخ فبهع٤خ( أُزٞظؼخ كٞم اُؼظبّ اُجلائ٤خ ُِل٤ٌٖ اُؼ١ِٞ ٝاَُل٢ِ ك٢ عبٗج٢ اُلْ ُزشٌَ  ٖٓ  هه٤وخ

 ثٔب ٣زٞاكن ٓغ اُو٘بغو ا٤َُ٘خ أَُزوج٤ِخ )صلٞف الأٍ٘بٕ(.  ث٤٘ز٤ٖ ُٜٔب شٌَ ؽلٝح اُؾصبٕ

Tooth germ, embryonic tooth, derived from the mesodermal (middle) and 

ectodermal (outer) layers of embryonic tissues. Tooth development in 

mammals, including humans, begins in the fetus when a thin ectodermal layer, 

the dental lamina, overlying the mouth sides of the rudimentary upper and lower 

jawbones, proliferates to form two horseshoe-shaped structures corresponding 

to the future dental arcades (the tooth rows). 

 

رزطٞه أػعبء ٤ٓ٘بء اَُٖ، ػ٠ِ شٌَ اٗزلبفبد كائو٣خ، ك٢ اُصل٤ؾخ ا٤َُ٘خ؛ ًَ اٗزلبؿ ٛٞ ٓٞهغ َٓزوج٢ِ 

؛ ٣ٝٔبهً رأص٤واً ٚشٌِٝ زبط اَُُٖ اٌُبَٓ ؾغْاُٞ ٤ٓ٘بء اَُٖ َٓإٝلاً ػٖ رقط٤ػ َُٖ ٝاؽل. ٣ٌٕٞ ػع

 ر٘ظ٤ٔبً ػ٠ِ رطٞه أعياء اَُٖ  أُشزوخ ٖٓ الأكٓخ اٍُٞط٠.  

Enamel organs, in the form of rounded swellings, develop in the dental lamina; 

each swelling is the future site of a single tooth. The enamel organ is 

responsible for mapping out the full size and shape of the crown of the tooth; it 

also exerts an organizing influence over the development of the mesodermal 

portions of the tooth. 

 

https://www.britannica.com/science/mouth-anatomy
https://www.britannica.com/science/enamel-tooth
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ً اُج٤٘خ أُغبٝهح ٝأُشزوخ ٖٓ الأكٓخ  ً ٌٓؼت اُشٌَ ٣ٝـِق عيئ٤ب ٣صجؼ ػعٞ ٤ٓ٘بء اَُٖ رله٣غ٤ب

أُزٍٞطخ ألا ٢ٛٝ اُ٘زٞء ا٢َُ٘. رؾ٤ػ الأكٓخ أُزٍٞطخ اُـ٤و ٓزعٔ٘خ ُِ٘زٞء ا٢َُ٘ ثؼعٞ ا٤ُٔ٘بء ا٢َُ٘ 

اُـل١ ٓغ ثؼعٜب أُزعقْ ٝرشٌَ ٤ًٌ ؿل١. ٣ٝشٌَ ًَ ٖٓ ػعٞ ٤ٓ٘بء اَُٖ ٝاُ٘زٞء ا٢َُ٘ ٝا٤ٌٌُ 

 (. 5اُطجوخ أُ٘شئخ َُِٖ )اُشٌَ 

Gradually becoming cup-shaped, the enamel organ partially encloses 

an adjacent mesodermal structure, the dental papilla. Unenclosed mesoderm of 

the dental papilla surrounds the enlarging enamel organ and forms a follicular 

sac. Together, enamel organ, dental papilla, and follicular sac constitute the 

tooth germ (figure 5).  

 

٣شٌَ ػعٞ ا٤ُٔ٘بء ا٢َُ٘ ثؼل اُزٔب٣ي ؿطبء ٤ٓ٘بء ربط اَُٖ؛ ٣ٝشٌَ اُ٘زٞء ا٢َُ٘ ػبط اَُٖ ٝؽغوح ُت 

ؽٍٞ اَُٖ. رزصَ اُطجوبد اُق٣ِٞخ اُقبهع٤خ ٝاُلاف٤ِخ  أُلاغأٝ  اُوثبغاَُٖ؛ ث٤٘ٔب ٣شٌَ ا٤ٌٌُ اُـل١ 

عنٝه اَُٖ؛ رزٌٌِ ٛنٙ اُن١ ٣قطػ شٌَ Hertwig ُؼعٞ ٤ٓ٘بء اَُٖ رؾذ اُزبط ُزشٌَ ؿٔل ٤ٛور٣ٞؾ 

اُغنٝه لاؽوبً ثٞاٍطخ فلا٣ب أصِٜب ٖٓ الأكٓخ اٍُٞط٠. ٣ؾلس روٍت الآلاػ أُؼل٤ٗخ ك٢ ٌٓبٕ ارصبٍ 

 ػعٞ ٤ٓ٘بء اَُٖ ٓغ اُ٘زٞء ا٢َُ٘. رزعٖٔ فلا٣ب اَُٖ اُز٢ رٌٕٞ ٗشطخ ك٢ رٔب٣ي ٝرٌٌِ الأٍ٘بٕ:

 (.6)اُشٌَ  الأٍ٘بٕ د أُلاغ  ُٔلاغ٤ُٔ٘بء اَُٖ، ٝأهٝٓبد اُؼبط  ُِؼبط، ٝأهٝٓبأهٝٓبد ا٤ُٔ٘ب 

ػ٘لٓب ٣ٌزَٔ اُزبط، رلكغ اُغنٝه اُ٘ب٤ٓخ اَُٖ ٗؾٞ اُزغ٣ٞق اُل١ٞٔ. ٣زْ اهرشبف اُؼظْ اُن١ ٣ؼز٢ِ  

ؽٍٞ اَُٖ ٝاُن١ ٣لػْ ٣ٝؾلظ اَُٖ  هثبغاُل٤ِٛي ا٢َُ٘ ٣ٝشٌَ عواة اَُٖ ٣ٝزؾٍٞ ا٤ٌٌُ اُـل١ ئ٠ُ 

 .(7)اُشٌَ  ك٢ عواثٚ

After differentiation the enamel organ will have formed the enamel cap of the 

tooth crown; the dental papilla will have formed the dentine and pulp chamber  

https://www.merriam-webster.com/dictionary/adjacent
https://www.merriam-webster.com/dictionary/constitute
https://www.britannica.com/science/dentin
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of the tooth; and the follicular sac, the periodontal membrane. The inner and 

outer cellular layers of the enamel organ continue beyond the crown and 

constitute the sheath of Hertwig, which maps out the shape of the tooth roots; 

these are later calcified by cells of mesodermal origin. Mineralization occurs at 

the junction of enamel organ and dental papilla. Tooth cells that are active in 

differentiation and calcification of the teeth include ameloblasts for the enamel, 

odontoblasts for the dentine, and cementoblasts for the cementum (figure 6). 

When the crown is complete, the growing roots push the tooth toward the mouth 

cavity. Overlying bone is resorbed so that the bony crypt becomes a tooth 

socket, and the follicular sac is converted into a periodontal membrane, which 

supports and retains the tooth in its socket (figure 7). 

 

 

هزاحل تطىر السي هي الأدهبد الجٌٌٍٍخ: 5الشكل  

 Figure 5:  Stage of tooth development from embryonic germ layer 

 

 

https://www.britannica.com/science/periodontal-membrane
https://www.britannica.com/science/cementum
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  figure 6: tooth blastsأروهبد السي   :6الشكل 

 

  figure7: Structure and division of the toothثٌٍخ وأقسبم السي  :7الشكل 
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-IIIالأغشٍخ الجٌٌٍٍخ Embryonic membranes  

هد الأٗٞاع ا٣َُِٞخ ّٞ  ًز٤ٌق ُِؾ٤بح ػ٠ِ ا٤ُبثَخ ػلحّ أؿش٤خ ع٤٘٤٘خ ئظبك٤خ ٢ٛٝ: غ

اُز٢ رـن١ اُغ٤ٖ٘  allantoisاَُوبء ٝ، chorionأُش٤ْ ٝ، amnionا٠َُِ ٝ، yolk sac ٤ًٌ أُؼ -

 (.8)شٌَ  ٚٝرؾ٤ٔأُز٘ب٢ٓ 

ً ثـشبء )ا٠َُِ( ِٓٔٞء ثبَُبئَ ا١َُِٞ، اُن١ ٣ؾ٤ٔٚ  ٣ٌٕٞ ع٤ٖ٘ اُضل٤٣بد ك٢ ٓؼظْ أٝهبد ر٘ب٤ٓٚ ٓؾبغب

ً  الاهرطبّٖٓ   (.8)شٌَ  ٣ٝجو٤ٚ هغجب

٣زْ رِج٤خ ٓزطِجبد  ؽ٤ش  (9)شٌَ   placentaٓغ ثطبٗخ اُوؽْ ٤ُشٌلا أُش٤ٔخ٣٘لٓظ أُش٤ْ ٝاَُوبء  

 رـن٣خ اُغ٤ٖ٘ ػٖ غو٣ن أُش٤ٔخ.

 

ٜخ  ٝر٘زظ أُش٤ٔخ أ٣عبً ٛوٓٞٗبد ٓش٤ٔ٤خ ٓٞعِّ

ػ٠ِ  corpus luteumرؾلي اُغَْ الأصلو 

ٝٛنا  الاٍزٔواه ك٢ ئٗزبط اُجوٝع٤َز٤وٕٝ

٣ٔ٘غ ؽلٝس اُطٔش ٝالإثبظخ فلاٍ اُؾَٔ ئم 

٣ٔ٘غ رطٞه اُغو٣جبد أُج٤ع٤خ الأفوٟ. 

ّٕ اُغَْ الأصلو ٛٞ ػجبهح  ٝاُغل٣و ثبُنًو أ

الإثبظخ ؽ٤ش ٣وّٞ ػٖ ٤ًٌ اُج٤ط ثؼل 

 ُلػْ اُؾَٔ.خ ثاكواى اُٜوٓٞٗبد اُلاىٓ
 

 : الجٌٍي هحبطبَ ثبلسبئل السلىي8شكل     

Figure 8: Embryo enclosed in amniotic liquid 
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As an adaptation to life on dry land, amniotic species develop several 

extraebmryonic membranes: the yolk sac, amnion, chorion, and allantois, 

which nourish and protect the developing embryo (figure 8). 

Most of the time during its development, the embryo is enclosed in water 

filled membrane (figure 8), the amnion, which protect it from blows and keep 

it moist. Two other membranes, the chorion and allantois, fuse with the lining 

of the uterus to form the placenta (figure 9).  

The placenta also produces hormone chorionic gonadotropin, which stimulate 

the corpus luteum to continue producing progesterone and thus prevents 

menstruation and ovulation during pregnancy.  
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  figure 8:Membranes surrounding human embryo :الأغشٍخ الوحٍطخ ثجٌٍي الإًسبى: 9شكل 

 

 and Birth  Organogenesisوالىلادح  تىلٍذ الأعضبء -4

اُقلا٣ب ث٤ٖ ر٤ُٞل الأػعبء ٝٛٞ رشٌَ الأػعبء ك٢ ٓٞاهؼٜب أُ٘بٍجخ ثٞاٍطخ رلبػلاد  -

٘شِئخ اُضلاس ٝظٜٔ٘ب ٣ٝجل ُٔ  : الأٍجٞع اُواثغٛنا ك٢  أاُطجوبد اُ

رزشٌَ اُؼ٤ٕٞ، ٣زطٞه الأٗجٞة اُوِج٢ ئ٠ُ أهثغ ؽغواد ٣ٝجلأ رشٌَ ثواػْ اُنهاػبٕ ٝاَُبهبٕ 

  (.10)شٌَ 

 كٌس المح

 المشٌم

 الحبل السري

 السلى

 الشرٌان السري

 الورٌد السري

 جدار الرحم
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: ؽ٤ش ٣ٌٖٔ هؤ٣خ ًَ ٖٓ اُنهاػبٕ ٝاَُبهبٕ اُشٜو اُضب٣ٝ٢َٗزٔو رٌٕٞ الأػعبء فلاٍ  -

ا٤ُل٣ٖ ٝاُول٤ٖٓ ًٝنُي اُن٣َ اُؼظ٢ٔ اُوص٤و. ًٔب رظٜو أػعبء اُزغ٣ٞق اُجط٢٘ ٝأصبثغ 

 ًبٌُجل، اُجٌ٘و٣بً، ٝاُؾ٣ٞصَ اُصلوا١ٝ.

اُغٜبى اُؼصج٢، ٣ٝجلأ اُنهاػبٕ ٝاَُبهبٕ ثبُؾوًخ ٝرجلأ رؼبث٤و  اُشٜو اُضبُش٣ٝزطٞه فلاٍ  -

 اُٞعٚ ثبُظٜٞه.

 

 الجٌٍي: تشكل ثزاعن الذراعبى والسبقبى فً 10شكل

Figure 10: Formation the Arm and Leg Buds  

 

Organogenesis is the formation of organs in their proper locations by 

interactions of cells within and between the three germ layers. This 

begins during the fourth week: the eye form the tubular heart develops to 

its four chambers, the arm and leg buds begin to form. During the second 

month, the arms, legs, fingers, toes, as well as short bony tail can all be 

seen. Within abdominal cavity, liver, pancreas and gallbladder, become 
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evident. Nervous system develops during the third month and the arms 

and legs start to move. The embryo begins to show facial expressions. 

 

ٝرش٤ٌَ  ٖٓ الأكٓخ اُقبهع٤خُؼصث٢ ٝة الأٗثٍ ارش٣٣ًجلأ ر٤ُٞل الأػعبء ك٢ اُلوبه٣بد ٓغ 

 ٝرؼط٢ ٛنٙ اُوطغ ك٢ اُلوبه٣بد: (11اُوطغ اُغ٤َٔخ )اُزوطّغ( ٖٓ الأكٓخ اٍُٞط٠ )شٌَ 

 اُؼعلاد ا٤ٌِ٤ُٜخ، ٝا٤َُ٘ظ اُـعوٝك٢، ٝأكٓخ اُغِل ٝؿ٤وٛب.

 

In the vertebrates, organogenesis begins with neurulation and 

somitogenesis (figure 11). Somitogenesis is the process by which somites 

 : رشٌَ الأٗجٞة اُؼصج٢ ٝاُزوطّغ11شٌَ 

Figure 11: Neurulation and Somitogenesis 
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form. In vertebrates, somites give rise to skeletal muscle, cartilage, 

tendons, endothelial cells, and dermis. 

 

رجلأ اُٞلاكح ثاكواى ٍز٤وٝئ٤لاد هشو٣خ ٖٓ هشوح الأكه٣٘ب٤ُٖ اُغ٤٘٤٘خ )اُـلح كٞم اٌُظو( اُز٢ 

 جت اُزوِصبد اُؼع٤ِخ ُِوؽْرؾليّ اُجوٍٝزبؿلاٗل٣ٖ )ٓوًجبد ماد رأص٤و ٓشبثٚ ُِٜوٓٞٗبد( ٝرَ

 (.12)اُشٌَ   ٝؽلٝس اُٞلاكح

رؾُْلِس اُزـن٣خ )اُوظبػخ( ٓ٘ؼٌَبَ ػصج٤بَ مٝ ئكواى كاف٢ِ، َٓججبً رؾو٣و ٛوٕٓٞ الأًَٞر٤ٍٖٞ 

 ٝالاٍزغبثخ ثاكواى اُؾ٤ِت.

 ٣َزٔو اُز٘ب٢ٓ ثؼل اُٞلاكح ث٘ٔٞ الأػعبء أُقزِلخ ثٔؼللاد ٓقزِلخ ٣ٝلػ٠ ثبُ٘ٔٞ أُزلبٝد.

Birth is initiated by secretions of corticosteroids from fetal adrenal cortex 

that induce prostaglandins, which cause contractions. 

Nursing involves a neuroendocrine reflex, causing the release of oxytocin 

and the milk let-down response. 

Postnatal development continues with different organs growing at 

different rates- called allometric growth. 
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 : جٌٍٍي جبهز للىلادح )الشهز الأخٍز هي الحول(12شكل 

Figure 12: the embryo is ready for birth (the ninth month of pregnancy) 
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