
FETAL DEVELOPMENT            
IN HUMAN 



Human Development

week 10

• Explain the stages of development starting 
with fertilization and ending with the 
neonatal period.

• Discuss the major events of the first, 
second, and third trimesters of 
development.



Prenatal Development

Embryonic development
fertilization - 8 weeks

Fetal development

9 weeks - birth

time period from fertilization to birth = gestation



The first Trimester
weeks 1-12;  fetus size ~ 3 inch.; weight ~ 14 g

1. Cleavage

2. Implantation

3. Placentation



1. Cleavage
A. Morula

is an 8 cell mass in a spherical shape., if untouched and allowed to remain 

implanted, will eventually develop into a blastocyst. Its produced by a series 

of cleavage divisions of the early embryo, starting with the single-celled zygote. 

Once the embryo has divided into 16 cells.

https://en.wikipedia.org/wiki/Cleavage_(embryo)
https://en.wikipedia.org/wiki/Mitosis
https://en.wikipedia.org/wiki/Zygote


B. Blasocyst

is a structure formed in the early development of mammals. It  possesses 
an inner cell mass which subsequently forms the embryo. The outer layer of 
the blastocyst consists of cells collectively called the trophoblast. This layer 
surrounds the inner cell mass and a fluid-filled cavity known as the blastocoele. 
The trophoblast gives rise to the placenta.

https://en.wikipedia.org/wiki/Inner_cell_mass
https://en.wikipedia.org/wiki/Embryo
https://en.wikipedia.org/wiki/Trophoblast
https://en.wikipedia.org/wiki/Blastocoele
https://en.wikipedia.org/wiki/Placenta


C. Implantation

Is the very early stage of pregnancy at which the conceptus adheres to the wall 
of the uterus. At this stage of prenatal development, the conceptus is 
a blastocyst. It is by this adhesion that the foetus receives oxygen and nutrients 
from the mother to be able to grow.

• In humans the endometrium of the uterus is usually termed the "implantation 
window" and lasts about 4 days. 

• The implantation window follows around 6 days after the peak in luteinizing 
hormone levels, it has been stated to occur from 7 days after ovulation until 9 
days after ovulation, or days 6-10 postovulation. On average, it occurs during 
the 20th to the 23rd day after the last menstrual period.

• The implantation window is characterized by changes to the endometrium 
cells, which aid in the absorption of the uterine fluid. These changes are 
collectively known as the plasma membrane transformation and bring 
the blastocyst nearer to the endometrium and immobilize it.

https://en.wikipedia.org/wiki/Pregnancy
https://en.wikipedia.org/wiki/Conceptus
https://en.wikipedia.org/wiki/Uterus
https://en.wikipedia.org/wiki/Prenatal_development
https://en.wikipedia.org/wiki/Blastocyst
https://en.wikipedia.org/wiki/Endometrium
https://en.wikipedia.org/wiki/Luteinizing_hormone
https://en.wikipedia.org/wiki/Last_menstrual_period
https://en.wikipedia.org/wiki/The_plasma_membrane_transformation
https://en.wikipedia.org/wiki/Blastocyst


Implantation



Gastrulation: 3 Germ Layers Formed (day 12:)

• During the process of gastrulation, a special type of cells a hole on the surface 
of the blastula which is called the dorsal lip of the blastopore. Once this lip has 
been established, the bottle cells will extend inward and migrate along the 
inner wall of the blastula. The once superficial cells of the animal pole are 
destined to become the cells of the middle germ layer called the mesoderm.

• These processes allow for the prospective mesoderm cells to be placed 
between the ectoderm and the endoderm. 

https://en.wikipedia.org/wiki/Blastopore


1. Ectoderm

• The ectoderm is one of the three primary germ layers in the very 
early embryo, the ectoderm as the most exterior (or distal) layer. It 
originates from the outer layer of germ cells. 

• The ectoderm form the nervous system (spine, peripheral nerves and 
brain), tooth enamel and  the epidermis

• It also forms the lining of mouth, anus, nostrils, sweat glands, hair and 
nails.

https://en.wikipedia.org/wiki/Germ_layer
https://en.wikipedia.org/wiki/Nervous_system
https://en.wikipedia.org/wiki/Tooth_enamel
https://en.wikipedia.org/wiki/Epidermis_(skin)


2. Mesoderm
• The mesoderm is forms mesenchyme , mesothelium, non-

epithelial blood cells, the Mesoderm forms the muscles in a 

process known as myogenesis, and forms part of 

the gonads (the rest being the gametes).

• The mesoderm differentiates from the rest of the embryo 

through intercellular signaling.

https://en.wikipedia.org/wiki/Mesenchyme
https://en.wikipedia.org/wiki/Mesothelium
https://en.wikipedia.org/wiki/Myogenesis
https://en.wikipedia.org/wiki/Gonad
https://en.wikipedia.org/wiki/Gamete
https://en.wikipedia.org/wiki/Intercellular_signaling


3. Endoderm 
• The Endoderm is consists at first of flattened cells, which subsequently 

become columnar. It forms the epithelial lining of multiple systems.

• The embryonic endoderm develops into the interior linings of two tubes in 
the body, the digestive and respiratory tube, Endocrine glands and organs 
and Urinary system

https://en.wikipedia.org/wiki/Endocrine
https://en.wikipedia.org/wiki/Urinary_system


FETAL MEMBRANES IN 
HUMAN 

The fetal membranes, or chorioamniotic
membranes, which surround and protect 
a developing fetus

1. Amnion

2. Allantois

3. Chorion .

https://en.wikipedia.org/wiki/Fetus
https://en.wikipedia.org/wiki/Amnion
https://en.wikipedia.org/wiki/Allantois
https://en.wikipedia.org/wiki/Chorion


FETAL MEMBRANES IN HUMAN



1. Amnion
• The amnion is a membrane that   when first formed, closely covers 

the embryo. It fills with the amniotic fluid which causes the amnion to 
expand and become the amniotic sac which serves to provide a 
protective environment for the developing embryo. 

• It is a feature of the amniotes which includes reptiles, birds, 
and mammals Amphibians and fish are excluded from this group. 

• The amnion stems from the extraembryonic somatic mesoderm on the 
outer side and the extraembryonic ectoderm on the inner side.

https://en.wikipedia.org/wiki/Biological_membrane
https://en.wikipedia.org/wiki/Embryo
https://en.wikipedia.org/wiki/Amniotic_fluid
https://en.wikipedia.org/wiki/Amniotic_sac
https://en.wikipedia.org/wiki/Amniotes
https://en.wikipedia.org/wiki/Reptile
https://en.wikipedia.org/wiki/Bird
https://en.wikipedia.org/wiki/Mammal
https://en.wikipedia.org/wiki/Amphibian
https://en.wikipedia.org/wiki/Fish
https://en.wikipedia.org/wiki/Mesoderm
https://en.wikipedia.org/wiki/Ectoderm


In the human embryo

• In the human embryo, When first formed, the amnion is in contact with 
the body [of the embryo, but about the fourth or fifth week amniotic 
fluid (also called liquor amnii) begins to accumulate within it. 

• The amniotic fluid increases in quantity up to the sixth or seventh month 
of pregnancy, after which it diminishes somewhat; at the end of 
pregnancy it amounts to about 1 liter.

• The amniotic fluid allows the free movements of the fetus during the 
later stages of pregnancy, and also protects it by diminishing the risk of 
injury from without.

• It contains less than two percent solids, consisting of urea and other 
extractives, inorganic salts, a small amount of protein, and frequently 
of sugar. 

https://en.wikipedia.org/wiki/Amniotic_fluid
https://en.wikipedia.org/wiki/Protein
https://en.wikipedia.org/wiki/Sugar


In other animals
• In reptiles, birds, and many mammals: 

• the amniotic fold, first makes its appearance at the cephalic extremity, 
and subsequently at the caudal end and sides of the embryo, and 
gradually rising more and more.

• After the fusion of the edges of the amniotic fold, the two layers of the 
fold become completely separated, the inner forming the amnion, the 
outer the false amnion or serosa.



2. Allantois

• Allantois ( plural allantoides or allantoises) is a sac-like structure 
that forms part of a developing amniote's conceptus(which 
consists of all embryonic and extra-embryonic tissues). It helps 
the embryo exchange gases and handle liquid waste.

• The function of the allantois is to collect liquid waste from the 
embryo, as well as to exchange gases used by the embryo.

• The allantois, along with the amnion and chorion (other 
embryonic membranes), identify humans, and other mammals, 
as amniotes. Other amniotes include reptiles and birds. Of 
the vertebrates, only fish and amphibians) lack this structure.

https://en.wikipedia.org/wiki/Amniote
https://en.wikipedia.org/wiki/Conceptus
https://en.wikipedia.org/wiki/Embryo
https://en.wikipedia.org/wiki/Amnion
https://en.wikipedia.org/wiki/Chorion
https://en.wikipedia.org/wiki/Mammal
https://en.wikipedia.org/wiki/Amniote
https://en.wikipedia.org/wiki/Reptile
https://en.wikipedia.org/wiki/Bird
https://en.wikipedia.org/wiki/Vertebrates
https://en.wikipedia.org/wiki/Fish
https://en.wikipedia.org/wiki/Amphibian


Allantois
• In reptiles and birds

• The structure first evolved in reptiles and birds as a reservoir for nitrogenous 
waste, but also as a means for oxygenation of the embryo. The oxygen is 
absorbed by the allantois through the egg shell. 



3. Chorion
• In humans and most mammals, the chorion is one of the membranes that exist 

during pregnancy between the developing fetus and mother. It is formed by 
extraembryonic mesoderm and the two layers of trophoblast that surround 
the embryo and other membranes.

• The chorionic villi emerge from the chorion, invade the endometrium, and 
allow transfer of nutrients from maternal blood to fetal blood.

https://en.wikipedia.org/wiki/Fetus
https://en.wikipedia.org/wiki/Mesoderm
https://en.wikipedia.org/wiki/Trophoblast
https://en.wikipedia.org/wiki/Chorionic_villi
https://en.wikipedia.org/wiki/Endometrium


Chorion

• Growth of the chorionic villi are at first small and non-vascular, and consist of 
the trophoblast only, but they increase in size and ramify, whereas the 
mesoderm, carrying branches of the umbilical vessels, grows into them, and, in 
this way, are vascularized.

• The Blood is carried to the villi by the paired umbilical arteries, which branch 
into chorionic arteries and enter the chorionic villi as cotyledon arteries. After 
circulating through the capillaries of the villi, the blood is returned to the 
embryo by the umbilical vein. 

https://en.wikipedia.org/wiki/Umbilical_vessels
https://en.wikipedia.org/wiki/Vascularized
https://en.wikipedia.org/wiki/Umbilical_arteries
https://en.wikipedia.org/wiki/Chorionic_arteries
https://en.wikipedia.org/wiki/Chorionic_villi
https://en.wikipedia.org/wiki/Cotyledon_arteries
https://en.wikipedia.org/wiki/Umbilical_vein

