
Chapter 4 

Cleavage  



 مستوى موازي

 مستوى عمودي

 مستوى الانقسام الاول

 يبين مستويات التفلج من (  2:  4)شكل 

(Purves et al., 2003, Life  , the science of Biology 7 th ed. 

Sinauer associates 



 قنفد البحر
 طور الاربع طور الفلجتين بويضة مخصبة

 فلجات 

 طور الثماني

 فلجات 

 القطب

 الحيواني 

 القطب الخضري
 اخدود التفلج

 الهلال الرمادي

 الفلجات

 المح النواة

 عدة أنوية

 طبقة خلوية 

 مفردة

 اللب المحي

 التفلج الكامل المتساوي

Holoblastic 

equal cleavage 

التفلج الكامل الغير 

 متساوي

Holoblastic 

unequal 

cleavage 

 التفلج الجزئي

Meroblastic 

cleavage 

 التفلج السطحي

Superficial 

cleavage 
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 الجرثومي

تهاجر الانوية الى الحافة و تتكون 

 اغشية بلازمية بينها

 يوضح انواع التفلج  من(  3: 4)شكل 

 (Purves et al., 2003, Life  , the science of Biology 7 th ed. Sinauer associates 



 يوضح مثال لخريطة المصير لاحد الكائنات في طور البلاستولا(  5:  4)شكل 

www.learner.org/.../gendev/gendev_8.html 

http://www.learner.org/.../gendev/gendev_8.html
http://www.learner.org/.../gendev/gendev_8.html
http://www.learner.org/.../gendev/gendev_8.html


An epithelium is a sheet of cells, arranged on a basement membrane, each 

cell joined to its neighbors by specialized junctions, and showing a distinct 

apical–basal polarity.  

Mesenchyme is a descriptive term for scattered stellate cells embedded in 

loose extracellular matrix.  

Slack, J.M.W. (2006) Essential developmental biology, Second edition, Blackwell Publishing Ltd 



Cell Movement 
The mechanism of cell movement is most apparent in fibroblasts moving on a 

substratum. They extend a flat process called a lamellipodium (plural lamellipodia) 

which is rich in microfilaments. 

Slack, J.M.W. (2006) Essential developmental biology, Second edition, Blackwell Publishing Ltd 
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Classification of morphogenetic 

processes 

 invagination: in folding of a cell sheet to 

form an internal protrusion or pocket 

 involution: internalization of a cell sheet 

by movement led by a free edge 

Slack, J.M.W. (2006) Essential developmental biology, Second edition, Blackwell Publishing Ltd 
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Classification of morphogenetic 

processes 

 cavitation: formation of an internal cavity in a 

cell mass 

 condensation: (1) a dense patch of cells within 

a mesenchyme; (2) formation of such a patch  

 convergent extension: morphogenetic 

movement in which a cell sheet elongates and 

narrows because of active movements of the 

constituent cells to alter the overall packing 

arrangement 

 

 
Slack, J.M.W. (2006) Essential developmental biology, Second edition, Blackwell Publishing Ltd 



Classification of morphogenetic 

processes 

 branching morphogenesis: formation of a 

branched structure by cell movement and/or 

growth of an epithelium 

 epiboly: active spreading and increase in area 

of a cell sheet 
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