Human embriology Lecture 2
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Histogenesis.  It include differentiation of mesodermal, entodermal germ layers.
Differentiation of the Mesodermal Germ Layer. There are three part of mesodermal germ layer: paraxial, intermediated and ventral.
Paraxial mesoderm is organized into segments (somits) by the beginning of the third week. Each somites consists of mesodermal cells which become sclerotome, myotome, dermatome.
Intermediate mesoderm, which temporarily connects paraxial mesoderm with the lateral plate, differentiates into urogenital structures future nephrotomes, the nephrogenic cord. 
The ventral unsegmented mesoderm (splanhnotom) is divided into two sheets - visceral and parietal. Both this leaf will form mesothelium. Visceral sheet also forms myoepicardium plate, from which will form the myocardium and epicardium of the heart. 
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Derivatives of the Endodermal Germ Layer.
 This germ layers covering the ventral surface of the embryo and forms the roof of the yolk sac. Then it is folding. They are most pronounced in the region of the head and tail of the embryo. As a result, cephalocaudal folding a significant part of the endoderm-lined cavity is included in the body of the embryo proper. In front, the endoderm forms the foregut; in the tail region, it forms the hindgut. The part between foregut and hindgut is the midgut. The midgut temporarily communicates with the yolk sac by way of a broad stalk, the vitelline duct. The allantois is separated. By the 5th week, the yolk sac duct, allantois, and the umbilical cord vessels are limited to the area of the umbilical cord
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Amnion  Amniotic cavity appear in the epyblast, then extraembryonic mesoderm visceral sheet cover this structure. Thus amnion consists of epithelium of ectodermal origin and mesodermal connective tissue. Amnion has protective function, homeostatic function and produces amniotic fluid.
The yolk sac.  The sac appear from the hypoblast. In human embryogenesis yolk sac had lost its first and principal function – to store the nutritive substances – but it has some more important functions, for example, it perform hemopoietic function, it is the source of gonocytoblast and primary vessels appear in its wall.
Allantois like a fingerlike process of primary intestine ventral wall appears. Allantois consists of cuboidal epithelium surrounded with connective tissue. It has excretory, breathing function, it is the guide of blood vessels in umbilical cord and.
Umbilical cord is a tube which arise of connecting stalk (amniotic foot) when the amnion is growing up. That’s why, it is covered with cuboidal epithelium of amniotic origin and it is full up with Wharton’s jelly. There are two arteries, one vein and the remnants of yolk sac and allantois in umbilical cord. It perform functions of excretion, breathing and nutrition.
Chorion is developed from trophoblast when it is differentiating into cytotrophoblast and syncytiotrophoblast and underlying with extraembryonic mesoderm. There are two periods of chorion happening: 1) previllious –till 7-8th day and period of villi formation –9-50th day. There are primary, secondary and tertiary villi.
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Placenta is a especial organ which consists of two principally different structures of both - maternal and fetal.
Human placenta is of discoidal type and hemochorial. It means that, the placenta has discoid shape, and chorionic villi receives nutrition from maternal blood
The fetal part of the placenta is made up of the chorionic plate with its villi, cytotrophoblast layer and the intervillous spaces. The chorionic plate consist of amnion, the extraembrionic mesenchyma, the cytotrophoblast and syncytiotrophoblast. Cotyledone is the structural unit of placenta, it is villous tree growing from chorionic plate, located into intervillous blood lakes. The each villous tree consist of stem villi, anchor villi, terminal villi. The each villi contain a vessels with fetal blood, extraembrionic mesenchima, cytotrophoblast and  syncytiotrophoblast.
The maternal part is made up of maternal tissue -decidua basalis. The decidual basalis consist of decidual cells. It is large cells with abundant amounts of lipids and glycogen During the 4th and 5th months the decidua forms a number of septa, the decidual septa, which project into the intervillous spaces but do not contact with the chorionic plate. As the result of this septum formation, the placenta is divided into a number of compartments with cotyledons. In the second half of pregnancy lacuna surface is covered by special protein membrane – Ror fibrinoid. Similar fibrinoid of Langhans covers chorionic villi, .similar fibrinoid of Nitabuh covers chorionic plate.
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Main functions of the placenta are the next: 
1) nutritive - maternal blood in placenta brings nutrients for fetus
2) excretory  - maternal blood takes waste products from fetus
3) protective – immunocytes of maternal blood protect fetus against viruses,  bacteria and others.
4) respiratory, maternal blood in placenta brings oxigen for fetus, takes carbon dioxide from fetal blood.
5) endocrine. In humans, the placenta also secretes hormones (human chorionic gonadotropin, human placental lactogen, estrogen and progesterone) that are important during pregnancy. 
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	Fetal part of the placenta 
 1. Amnion 

1.1epithelium of amnion

1.2 stroma of amnion
2. Chorionic plate
     2.1 stroma of chorionic plate 
    2.2 Fibrinoid of Nitabucha
3. Stem villi
      3.1 Stroma of villi
    3.2 Fibrinoid of Langchans
4. Terminal villi
     4.1 Stroma of villi
     4.2  Cytotrophoblast
      4.3 Syncytiotrophoblast 
5. Lacuna 
6. Lacunar fibrinoid

	Maternal part of the placenta 
1. Basal lamina
    1.1Decidual cells

     1.2 Fidrinoid of Rora
2. Septum
3. Lacuna
4. Anchor villi
4.1 Stroma interstitial
 1.2 Fibrinoid of Langhans
5.Terminal villi


