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Introduction

Development is the gradual modification of 

anatomical structures during the period 

from conception to maturity. 

 The formation of specialized cell types during 

development is called differentiation. 

 Differentiation occurs through selective changes in 

genetic activity. 

 A basic appreciation of human development 

provides a framework for enhancing the 

understanding of anatomical structures. 
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An Overview of Development

Development involves:

 The division and differentiation of cells

 Reorganization of those cell types to produce or 
modify anatomical structures 

Development produces a mature individual 
capable of reproduction. 

 The process is a continuum that begins at 
fertilization, or conception, and can be separated 
into periods characterized by specific anatomical 
changes. 
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An Overview of Development

Prenatal development occurs in the period from 

conception to delivery.

 The term embryology refers to the study of the 

developmental events that occur during prenatal 

development. 

 The period of prenatal development can be further 

subdivided. 

 Pre-embryonic development begins at fertilization and continues 

through cleavage and implantation.

 Pre-embryonic development is followed by embryonic 

development, which extends from implantation to the end of the 

eighth developmental week.  

 Fetal development begins at the start of the ninth developmental 

week and continues up to the time of birth. 
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An Overview of Development

Postnatal development commences at birth and 

continues to maturity. 

 The neonatal period immediately follows 

delivery.
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Fertilization

 Fusion of egg and sperm and the mixing of their DNA

 Usually occurs in the uterine tube

 Sperm penetration stimulates the secondary oocyte to 
finish meiosis.

 After ejection of the second polar body, the haploid 
nuclei fuse.

 Amphymixis
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Fertilization

Figure 28.1 Fertilization and Preparation for Cleavage
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Fertilization

Figure 28.1 Fertilization and Preparation for Cleavage

Copyright © 2009 Pearson Education, Inc., publishing as Pearson Benjamin Cummings



Prenatal Development

 The gestation period consists of three 
trimesters, each 3 months in duration:

 First trimester

 Cleavage

 Implantation

 Placentation

 Embryogenesis

 Second trimester

 Most organs finish development

 Third trimester

 Rapid growth
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Prenatal Development

Figure 28.2 Cleavage and Blastocyst Formation
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Prenatal Development

Figure 28.3 Stages in the Implantation Process
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Prenatal Development

Figure 28.3 Stages in the Implantation Process
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Prenatal Development

Figure 28.4 Blastodisc Organization and Gastrulation
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Prenatal Development

TABLE 28.1 The Fates of the Primary Germ Layers
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Prenatal Development

Figure 28.5 The Embryonic Membranes and Placenta Formation
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Prenatal Development

Figure 28.5 The Embryonic Membranes and Placenta Formation
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Prenatal Development

Figure 28.5 The Embryonic Membranes and Placenta Formation
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Prenatal Development

Figure 28.6a A Three-Dimensional View of Placental Structure: (a) Diagram of 
Placental Organization
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Prenatal Development

Figure 28.6b A Three-Dimensional View of Placental Structure: (b) Chorionic Villus, 
Cross Section
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Prenatal Development

Figure 28.7 The First Trimester
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Prenatal Development

Figure 28.7 The First Trimester
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Prenatal Development

Figure 28.7 The First Trimester
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Prenatal Development

Figure 28.7 The First Trimester
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Prenatal Development

Figure 28.8 The Second and Third Trimesters
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Prenatal Development

Figure 28.8 The Second and Third Trimesters

Copyright © 2009 Pearson Education, Inc., publishing as Pearson Benjamin Cummings



Prenatal Development

Figure 28.9a, b The Growth of the Uterus and Fetus
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Prenatal Development

Figure 28.9c, d The Growth of the Uterus and Fetus
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Prenatal Development

TABLE 28.2 An Overview of Prenatal Development
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Prenatal Development

TABLE 28.2 An Overview of Prenatal Development
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Prenatal Development

TABLE 28.2 An Overview of Prenatal Development
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Prenatal Development

TABLE 28.2 An Overview of Prenatal Development
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Labor and Delivery

Parturition— expulsion of the fetus, birth

Stages of labor

 Dilation stage— the cervix dilates; usually lasts 8 or more 

hours

 Expulsion stage— involves delivery of fetus

 Placental stage— ejection of the placenta

Premature labor occurs when true labor begins before 

fetus has completed normal development.

A premature delivery produces a baby weighing over 

1 kg.
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Labor and Delivery

Figure 28.10 The Stages of Labor
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Labor and Delivery

Figure 28.10 The Stages of Labor
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The Neonatal Period

 Transition from Fetus to Neonate (Newborn)

 The lungs at birth are collapsed and filled with fluid, and 
filling them with air involves a massive and powerful 
inhalation.

 The pattern of cardiovascular circulation changes because 
of alterations in blood pressure and flow rates. 

 Typical heart rates of 120–140 beats per minute and 
respiratory rates of 30 breaths per minute in neonates are 
normal.

 The digestive system remains excrete debris, then begins to 
nurse.

 Glomerular filtration is normal, but the urine cannot be 
concentrated to any significant degree. 

 The neonate has little ability to control body temperature.
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Embryology Summary

The Development of the Integumentary System
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The Development of the Integumentary System
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Embryology Summary

The Development of the Skull
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Embryology Summary

The Development of the Skull
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Embryology Summary

The Development of the Vertebral Column
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Embryology Summary

The Development of the Vertebral Column
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Embryology Summary

The Development of the Appendicular Skeleton

Copyright © 2009 Pearson Education, Inc., publishing as Pearson Benjamin Cummings



Embryology Summary

The Development of the Appendicular Skeleton

Copyright © 2009 Pearson Education, Inc., publishing as Pearson Benjamin Cummings



Embryology Summary

The Development of the Appendicular Skeleton
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Embryology Summary

The Development of the Muscles
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The Development of the Muscles
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Embryology Summary

The Development of the Nervous System
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The Development of the Nervous System
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Embryology Summary

The Development of the Spinal Cord, Part I
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The Development of the Spinal Cord, Part I
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Embryology Summary

The Development of the Spinal Cord, Part II
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Embryology Summary

The Development of the Spinal Cord, Part II
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Embryology Summary

The Development of the Brain, Part I
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The Development of the Brain, Part I
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Embryology Summary

The Development of the Brain, Part II
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Embryology Summary

The Development of Special Sense Organs, Part I
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The Development of Special Sense Organs, Part I
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Embryology Summary

The Development of Special Sense Organs, Part II
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Embryology Summary

The Development of the Endocrine System, Part I
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The Development of the Endocrine System, Part I
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Embryology Summary

The Development of the Endocrine System, Part II
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Embryology Summary

The Development of the Endocrine System, Part II
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Embryology Summary

The Development of the Heart
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Embryology Summary

The Development of the Cardiovascular System
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The Development of the Cardiovascular System

Copyright © 2009 Pearson Education, Inc., publishing as Pearson Benjamin Cummings



Embryology Summary

The Development of the Lymphoid System
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The Development of the Lymphoid System
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Embryology Summary

The Development of the Respiratory System, Part I
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Embryology Summary

The Development of the Respiratory System, Part II
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Embryology Summary

The Development of the Digestive System, Part I
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Embryology Summary

The Development of the Digestive System, Part II
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Embryology Summary

The Development of the Urinary System, Part I
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Embryology Summary

The Development of the Urinary System, Part II
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Embryology Summary

The Development of the Reproductive System
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