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that is complete and generally in accord with the standards accepted at the time of publication. However, in view of the possibility of human error 
or changes in medical sciences, neither the authors nor the publisher nor any other party who has been involved in the preparation or publication 
of this work warrants that the information contained herein is in every respect accurate or complete, and they disclaim all responsibility for any 
errors or omissions or for the results obtained from use of the information contained in this work. Readers are encouraged to confirm the infor-
mation contained herein with other sources. For example and in particular, readers are advised to check the product information sheet included 
in the package of each drug they plan to administer to be certain that the information contained in this work is accurate and that changes have 
not been made in the recommended dose or in the contraindications for administration. This recommendation is of particular importance in 
connection with new or infrequently used drugs.
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PREFACE

The Big Picture: Histology was developed from our collective 
years of experience teaching human histology to first-year med-
ical and dental students at the University of Utah School of 
Medicine. Our goal in the histology course always has been to 
try to provide students with an efficient way of learning, and we 
now have applied that same approach to this book. 

Histology is a science that is important because it extends the 
structural description of the body to the microscopic level, and 
provides a physical context for other basic sciences such as phys-
iology and biochemistry. The study of human histology helps to 
prepare students for their pathology course, in which familiarity 
with normal tissue architecture is required to recognize the 
structural changes produced by disease and then to understand 
and predict the functional consequences of these changes. For 
example, a detailed knowledge of the construction of the walls 
of the stomach and duodenum is essential to understand the 
different roles these organs play in the normal process of diges-
tion and absorption of food. This knowledge also helps to 
explain why bleeding can be a common and serious conse-
quence if ulcers form in either the stomach or the duodenum.

Through years of teaching, we generated a set of notes that 
provided our students with a “big picture” overview of the 
course material, and along the way, we continued to supplement 
these notes with the results of current research. Later, micro-
graphs were added to some of the material that was developed 
into handouts for our laboratory sessions. Although we told our 
students that our notes were intended to be only supplemental 
and that they would be much better off to ignore them and to 
read the assigned textbooks thoroughly, they rarely did. The 
students complained that the textbooks faculty assigned gener-
ally contained too much information and detail, and most stu-
dents simply did not have the time to read through large text-
books and cull out what they needed. Therefore, for the 

histology course, they relied on our notes, which they said were 
clear and concise. These notes were the starting point for this 
book.

Our goal in this book was to provide text, illustrations, and 
micrographs that are complete, yet concise, to present the “big 
picture” of human histology, and to this point, we feel we have 
succeeded. To illustrate and emphasize key points, we have 
included detail, often clinical in nature, to better elaborate the 
correlation between the structural and functional applications 
of this science. The format of the book is simple. Each page 
spread consists of text on the left-hand page with associated 
illustrations on the right-hand page. In this way, students can 
grasp the big picture of individual principles in bite-sized pieces, 
one concept at a time.

�� Key structures are highlighted in bold when first mentioned.

�� Bullets and numbers are used to simplify important con-
cepts.

�� More than 400 full-color illustrations and micrographs 
depict the essential histology. Except as noted, all histological 
sections were stained with hematoxylin and eosin (H&E) and 
were photographed by the authors.

�� Icons indicate high-yield, clinically relevant concepts 
throughout the text.

�� Study questions and answers follow each chapter.

�� A final examination is provided at the end of the text.
We hope you enjoy reading this text as much as we enjoyed  
writing it!

—Rick Ash

—David A. Morton

—Sheryl A. Scott
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CHAPTER 1

EPITHELIUM

OVERVIEW
Epithelial cells are found in many organs, including skin, intes-
tines, liver, and pancreas, where they perform a wide variety of 
activities. Learning to identify and classify examples of this 
diverse tissue can be an interesting challenge because it requires 
that you consider a set of interrelated features that include the 
locations, organization, and functions of epithelial cells.

It is useful to begin by recognizing that continuous sheets of 
epithelial cells cover many of the body’s free surfaces (e.g., skin 
and intestines). Tight connections between epithelial cells at these 
surfaces are necessary to keep the epithelial sheets physically 
intact. The continuity is an important feature of the epithelia lin-
ing surfaces connected to the external environment because it 
helps prevent pathogens from entering the body. However, the 
epithelium lining the intestines must also mediate the transport 
of dietary nutrients into the body. These dual functions of protec-
tion and transport, along with the structural features that provide 
tight connections between cells, are shared by many epithelia.

Epithelia are also the key elements of many glands, such as the 
liver and pancreas, which produce and export numerous prod-
ucts onto free surfaces or into the blood. The free surfaces in some 
of these secretory organs may be insigni�cant, but the character-
istic close connections among the epithelial cells are maintained.

A specialized set of epithelial cells provides additional func-
tions in the body. Epithelial cells serve as sensory receptors for 
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