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Reading Preview 

Essential Questions 

1 What are the events that take place 
during the first week following 
fertilization? 

1 What are the major changes that 
occur during each trimester of 
development? 

1 How are female hormone levels 
altered during pregnancy? 

Review Vocabulary 
lysosome: organelle that contains 
digestive enzymes 

New Vocabulary 
morula 
blastocyst 
amniotic fluid 

outer layers 
of egg Middle 

piece — 

Nucleus 

Acrosome 
Plasma 
membrane 

Fusion of sperm 
and egg nuclei 

Human Development 
Before Birth 

A human develops from a single fertilized cell into 
trillions of cells with specialized functions. 

Real-World Reading Link Just as a single seed can grow into a plant with a 
beautiful flower, your complex body began as a single cell at the union of an egg 
and a sperm at fertilization. 

Fertilization 
Figure 7 shows the process of a sperm joining with an egg, which is 
called fertilization. Fertilization usually occurs in the upper portion of an 
oviduct near the ovary. In humans; sperm and eggs each are haploid, and 
each normally has 23 chromosomes. Fertilization brings these chromo-
somes together, restoring the diploid number of 46 chromosomes. 

Sperm enter the vagina of the female's reproductive system when 
strong muscular contractions ejaculate semen from the male's penis 
during intercourse. Some sperm can exit through the penis before ejac-
ulation without the male's knowledge. As a result, sexual activity that 
does not result in ejaculation can lead to the release of sperm, fertiliza-
tion, and pregnancy. 

Sperm can survive for 48 hours in the female reproductive tract, but an 
unfertilized egg can survive for only 24 hours. Fertilization can happen if 
intercourse occurs anytime from a few days before ovulation to a day after 
ovulation. Overall, there is a relatively short time when fertilization can occur 
successfully. However, it is important to remember that the length of the 
menstrual cycle can vary and ovulation can occur at any time. 

Tail 

Fa Figure 7 Although many sperm are needed to 
weaken the barrier that surrounds the egg, only one 
sperm fertilizes an egg (steps 1-4). Fertilization is 
complete when the sperm nucleus fuses with the 
egg nucleus. 
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Inner cell mass of blastocyst 

Inner cell mass of blastocyst 
divides to form identical twins 

1.1 Figure 8 
Left: During the first week of development, 
many changes occur as the zygote travels 
through the oviduct. 
Right: The inner cell mass of the blastocyst will 
develop into a fetus (top). If the inner cell mass 
divides, identical twins might form (bottom). 
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Reproductive Endocrinologist 

Physicians who have advanced 
training in the treatment of infertility 
and disorders involving the reproduc-
tive hormones are called reproduc-
tive endocrinologists. A reproductive 
endocrinologist also might conduct 
research or train medical students. 
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About 300 million sperm are released into the vagina during inter-
course. Only several hundred of them will successfully complete the jour-
ney to the egg. Many never make it out of the vagina, some are attacked by 
white blood cells, and many simply die along the way. Only one sperm can 
fertilize an egg, but it takes several hundred to participate in the process. 

Connection &Chemistry A single sperm cannot penetrate the plasma 
membrane that surrounds the human egg. Recall that lysosomes are 
organelles that contain digestive enzymes. Notice in Figure 7 that the tip of 
each sperm is a specialized lysosome called an acrosome. As each of several 
hundred sperm bombard the egg, the enzymes inside of the acrosome 
weaken the plasma membrane surrounding the egg. Eventually the plasma 
membrane becomes weak enough that one sperm can penetrate the egg. 
Immediately following this penetration, the egg forms a barrier to prevent 
other sperm from entering the now-fertilized egg. 

Reading Check Explain why hundreds of sperm are necessary for 
fertilization to take place. 

Early Development 
Figure 8 illustrates the first week of human development. The fertilized 
egg, which is called a zygote (ZI goht), moves through the oviduct pro-
pelled by involuntary smooth muscle contractions and by the cilia 
lining the oviduct. Around 30 hours after fertilization, the zygote under-
goes its first mitosis and cell division. Cell division continues, and by the 
third day, the embryo leaves the oviduct and enters the uterus. At this 
point, the embryo is described as a morula, a solid ball of cells. 

By the fifth day, the morula has developed into a blastocyst, which 
can be described as a hollow ball of cells. The blastocyst attaches to the 
endometrium around the sixth day and is fully implanted by day 10. 
Figure 8 shows that the blastocyst is not completely hollow. Inside the 
blastocyst is a group of cells called the inner cell mass. The inner cell 
mass eventually will become the embryo. Sometimes, the inner cell mass 
splits, and identical twins might form. 
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Extraembryonic membranes The membranes that extend beyond 
an embryo are called the extraembryonic membranes. You also might 
have learned about the development of the amniotic egg, and how this 
enabled animals to reproduce on land. Developing humans have these 
membranes, as shown in Figure 9. But because humans and most other 
mammals develop inside the mother's body, these membranes have some-
what different functions. 

Early in human development, four extraembryonic membranes form. 
These membranes are the amnion, the chorion (KOR ee ahn), the yolk 
sac, and the allantois (uh LAN tuh wus), as illustrated in Figure 9. The 
amnion is a thin layer that forms a sac around the embryo. Inside this sac 
is the amniotic fluid (am nee AH tihk • FLU id), which protects, cush-
ions, and insulates the embryo. Outside of the amnion is the chorion, 
which, together with the allantois, contributes to the formation of the pla-
centa. The yolk sac in humans does not contain any yolk but serves as the 
first site of red blood cell formation for the embryo. 

The placenta About two weeks after fertilization, tiny fingerlike 
projections of the chorion, called chorionic villi (VIH li), begin to grow 
into the wall of the uterus. The placenta (pluh SEN tuh), the organ that 
provides food and oxygen and also removes waste, begins to form and 
is fully formed by the tenth week. The placenta has two surfaces—a 
fetal side that forms from the chorion and faces the fetus and a mater-
nal side that forms from uterine tissue. When completely formed, the 
placenta is 15-20 cm in diameter, 2.5 cm thick, and has a mass of about 
0.45 kg. The umbilical cord, a tube containing blood vessels, serves as 

- the connection between the fetus and the mother. Figure to illustrates 
the connection between the mother and fetus. 

The placenta regulates what passes from the mother to the fetus and 
from the fetus to the mother. Oxygen and nutrients can travel from the 
mother to the fetus. Alcohol, drugs, various other substances, and the 
human immunodeficiency virus (HIV) also can pass through the pla-
centa to the developing fetus. 

Metabolic waste products and carbon dioxide travel from the fetus 
to the mother. Because the mother and the fetus have their own sepa-
rate circulatory systems, blood cells do not pass through the placenta. 
However, the mother's antibodies pass to the fetus and help protect the 
newborn until its immune system is functioning. 

4 Figure 9 Four extraembryonic 
membranes—the amnion, chorion, yolk sac, 
and allantois—are important in development. 

Identify the role of the yolk sac in 
humans. 

VOCABULARY 	  
ACADEMIC VOCABULARY 

Enable 
to make able or feasible 
Amniotic eggs enable reproduction 
on land 	  

St~# Try 
Time Line Create a time line 
showing the development of a human 
being from fertilization to adulthood. 
Use average ages for various stages of 
development. Include major character-
istics of each stage of development. 
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