
DEN6128 Host Defense
Summer 2021

Course Description:
This course covers the structure and normal function of the major body systems with an
emphasis on components important to a dentist as a dental patient's case manager and to the
prevention, diagnosis, and treatment of oral diseases. It also continues with the knowledge
necessary to understand and appreciate the interrelationships of systemic and oral health.
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Cuong Nguyen (352) 294-4180 nguyenc@ufl.edu

Support Staff
Valarie Brown (352) 273-8833 VBROWN@dental.ufl.edu TA / Grade
Administrator



II. Course Goals
This course, Host Defense,  in Stream 1, Host Defense, builds upon foundation knowledge in
infectious diseases including microbiology, oral disease, and virology.
The goal of this course is to provide the student an understanding of the immune system and its
role in protection against disease as well as its role in inflammation and immunologically
mediated tissue damage.  The student will also learn about normal and abnormal wound healing
with an emphasis on hard and soft tissues in the oral cavity.

III. Course Overview
This is a lecture-based course with associated Case Studies.

IV. Course Outline
A. Introduction

1. Cells and tissues of the immune system
2. Basic principles of innate and adaptive immunity

B. Innate Immunity
1. Complement
2. Saliva
3. Recognition, receptors, and cellular responses
4. Immune cell adhesion and migration

C. Adaptive Immunity
1. B cell and T cell development
2. B cell and T cell Receptors
3. B cell and T cell Antigen Recognition
4. Immunoglobulin constant regions
5. Humoral immunity
6. T cell-mediated immunity
7. Dynamics of adaptive immunity

D. Immune mechanisms
1. Mucosal Immunity
2. Failures of Host Defense

E. Immunologically mediated disease
1. Hypersensitivity; Type I, II, III, IV



2. Inflammatory Bone Resorption
6. Autoimmunity; autoimmune diseases

F. Manipulating the immune response
1. Transplantation
2. Manipulation of the immune response/vaccines I
3. Manipulation of the immune response/vaccines II

G. Wound healing
1. Molecular regulation of normal wound healing in soft and hard tissues
2. Molecular pathology of chronic wounds and fibrotic wounds
3. New approaches to regulating wound healing

V. Course Material
Recommended text:

This text is strongly recommended for the understanding of the material and future reference for
studying for the INDBE.

Janeway's Immunobiology

http://www.garlandscience.com/product/isbn/9780815342434


Edition:
9th
Author(s):
Kenneth Murphy and Casey Weaver
ISBN:
9780815345053
Format:
Paperback
Publication Date:
2017
Content Details:
904 pages | ~600 illustrations
Language:
English



Janeway’s Immunobiology, 9th Edition is available as a downloadable e-book from
VitalSource™.

One copy can be used on up to 4 devices: 2 computers and two mobile devices including
iPhone iPod Touch and iPad.  Books download to your device so they can be accessed
without internet connectivity.

VitalBook™ technology enables students to:

•    Search the text

•    Highlight text

•    Add notes

•    Share highlights and notes with other VitalBook readers

The various e-book options for Janeway’s Immunobiology enable students to save significantly
over the print version.

•    eBook purchase: $92.00 (30% off list price)

•    1 year e-rental: $79.00

•    180 day e-rental: $66.00

To purchase or rent the e-book at the VitalSource store go to: Vitalsource Store

Kindle Edition

The Kindle Print Replica version is now available for the Kindle Fire tablet or on the free Kindle
apps for iPad, Android tablets, PC or Mac.

Kindle Edition
Rent from

$100.54
$36.82

http://tinyurl.com/9w9guah

Case Studies:

http://store.vitalsource.com/show/978-1-1366-6521-9
http://www.vitalsource.com/
http://store.vitalsource.com/show/978-1-1366-6521-9
https://eco.dental.ufl.edu/php/education/
https://eco.dental.ufl.edu/php/education/
https://eco.dental.ufl.edu/php/education/


Case Studies will be posted on Canvas prior to each exam, along with a quiz.  Correct answers
will be provided and no grade is given, but you must take the quiz prior to the next course
exam or you will not receive a grade on the exam. TWO questions from each Case Study
will appear on each course Exam.  The quizzes are intended to supplement the lectures and
to be an aid in studying and self-assessment.

Optional resource:

HSC Dental Library Guide

VI. Course Objectives
A. Immune Cells and Tissues

1. Cells and tissues of the immune system
a. Name and differentiate the cellular components of the immune system.  Where did they

originate?  What are progenitor cells?
b. Describe and differentiate the three types of antigen-presenting cells
c. Describe how T- and B-lymphocytes differ from the other white cells
d. Differentiate central or primary from peripheral or secondary lymphoid organs and

describe their functions
e. Describe the gross architecture of the spleen, lymph nodes, and MALT differentiate their

roles

2. Basic principles of innate and adaptive immunity
a. Differentiate innate and adaptive immunity
b. Discuss the clonal selection theory and its postulates
c. Cite the 4 classes of pathogens the immune system protects against
d. Discuss the basic principles of antigen presentation and recognition
e. Describe the difference between primary and secondary immune responses
f. Discuss the recognition and effector mechanisms of adaptive immunity

B. Innate Immunity
1. Innate protective mechanisms/Complement

a. Define the three pathways of Complement activation
b. Describe the initiation of the classical pathway
c. Discuss how the alternative pathway amplifies the classical or MB-lectin pathway
d. Describe the biological activities of complement fragments
e. Describe the terminal (lytic) pathway

2. Receptors, cells, and soluble mediators

http://guides.uflib.ufl.edu/dental


a. Compare and contrast the receptors that initiate innate immunity with those that are
used in triggering of adaptive immunity

b. Describe the unique characteristics of Toll-like receptors and relate them to the evolution
of multi-cellular organisms

c. Describe how localized site of infection using the cytokine system released from
activated macrophages triggers a systemic innate host response

d. Describe chemokines and discuss the significance of their cell surface receptors
e. Compare and contrast the functions of the three main groups of cell-adhesion molecules

3. Leukocyte adhesion and migration; induced innate response to an infection I
a. Diagram the steps involved in the movement of neutrophils from the blood into an

infected tissue site.  Use gingivitis/periodontal disease site as a clinical example
b. Describe the role of the innate immune cells, NK-cells, B-1 cells, and gamma/delta T

cells in early protection against viruses and bacteria
c. Describe the mechanisms by which interferons respond to viral infection and mediate

protection

4. Leukocyte adhesion and migration; induced innate response to infection II
a. Describe the role of acute-phase proteins in the early response to microbial infection
b. Relate all the innate immune mechanisms to the host response in gingivitis and

periodontitis

C. Adaptive Immunity
1. Antigen recognition by B cells:  immunoglobulins

a. Describe the basic structure of the immunoglobulin molecule
b. Describe the interactions between the antibody molecule and a specific antigen
c. Define epitope and describe the two types
d. Describe the forces involved in antigen-antibody interactions

2. Antigen recognition by T cells:  the T cell receptor
a. Describe the structure of the T cell receptor
b. Discuss the MHC molecules and their role in recognition of antigens
c. Describe how peptides are bound to MHC molecules

3. Generation of Antibody diversity; T cell receptor gene rearrangements
a. Describe the molecular basis of antibody diversity
b. Describe the specialized functions of the constant regions of the Ab molecule
c. Review transcription of DNA to RNA, processing of precursor RNA molecules, and

translation of messenger RNA to polypeptides
d. Describe the molecular mechanisms known to be involved in the generation of the B cell

repertoires during the ontogeny of the host, i.e. actual DNA rearrangement of multiple gene
segments encoding immunoglobulin variable regions



e. Describe how additional antibody diversity can occur during B cell maturation by somatic
mutation

f. Describe the molecular mechanisms involved in isotype switching

4. Immunoglobulin constant regions
a. Define the five classes of human immunoglobulins, their distribution in the body, their

respective roles in the immune response, and illustrate the common and unique features of
each class

b. Identify the regions of antibody molecules which interact with antigen or which are
involved in secondary effector functions (i.e. complement fixation, placental transfer, and binding
to phagocytic cells

c. Define isotypic, allotypic, and idiotypic differences in immunoglobulins

5. Antigen presentation to T cells; major histocompatibility complex (MHC) molecules I
a. Describe antigen processing and presentation to the different types of T cells.  Contrast

the types of antigens presented in MHC class I molecules with those presented in MHC class II
b. Convey the structure and tissue distribution of human MHC class I and class II

molecules.  Describe an in vitro method to prove the cell distribution of MHC molecules.
Illustrate the antigenic peptide in the MHC

6. Antigen presentation to T cells; (MHC) molecules II
a. Discuss the significance of polymorphism of MHC molecules
b. Define MHC restriction
c. Discuss the role of MHC in discrimination of self from nonself
d. Define superantigens

7. Development of B and T lymphocytes I
a. Describe the specialized environments for the development of lymphocytes
b. Discuss the stages of B cell development
c. Describe T cell development in the thymus
Development of B and T lymphocytes II
d. Discuss how gene rearrangements in B cells control their development
e. Discuss how gene rearrangements in T cells control their development
f. Describe how the B cell repertoire is rendered self-tolerant

8. T cell-mediated immunity I
a. Define naive T cells, armed effector T cells, target cells, professional antigen-presenting

cells (APC), dendritic cells, macrophages, cytotoxic T cells, CD4 T cells, and CD8 T cells
b. Describe the initial interactions of naive T cells with antigen in the peripheral lymphoid

organs
c. Describe the four types of cell adhesion molecules and their roles in T-lymphocyte

migration, activation and effector functions
d. Describe the interactions of APC's and specific T cells



e. Describe the role of the specific ligand and co-stimulatory signals on the APC's in the
stimulation of naive T cells

9. T cell-mediated immunity II
a. Describe how macrophages, dendritic cells, and B cells present antigen to naive T cells
b. Discuss the role of IL-2 and the IL-2 receptors in the activation of T cells.  Include the

role of co-stimulatory signals in the stimulation of IL-2 synthesis
c. Describe the different ways that naive CD8 T cells can be activated
d. Discuss the relationship of TH1 or TH2 cells to the determination of the domination of

either humoral or cell-mediated immunity to a pathogen
e. Discuss the major characteristics of armed effector T cells

10. T cell-mediated immunity III
a. Describe how the T cell receptor complex identifies a target cell and directs/focuses

effector molecules to kill the target
b. Describe what cytokines are and how can they initiate a cell-mediated effector response
c. Discuss the mechanism of CD8 T cell-mediated cytotoxicity
d. Discuss the mechanisms by which armed CD4 TH1 cells activate macrophages to be

effector cells

11. Humoral immunity I
a. Compare and contrast two mechanisms that stimulate antibody production by B cells
b. Discuss how the antigen-binding B cell comes into contact with an armed helper T cell

and how this interaction is accomplished
c. Discuss the role of helper T cells and CD40 ligand to immunoglobulin isotype switching
d. Discuss the role of the microenvironment in the germinal center on the proliferation of B

cells
e. Describe centrocytes and their role in the humoral response

12. Humoral immunity II
a. Describe how bacterial polysaccharides stimulated B cell activation and a specific humoral

response without helper T cells
b. Discuss the functions and distributions of Ig isotypes
c. Discuss the role of Fc receptor-bearing accessory cells in humoral immunity

D. Functional protective immune mechanisms
1. Adaptive immunity to infection I

a. Diagram and discuss the course of a typical acute infection
b. Diagram and describe the stages of the host's response to infection.
c. Relate the compartment of the body in which a specific pathogen resides to the type of

protective immunity required to control and eliminate the pathogen
d. Compare and contrast the time course of infection with different types of

immunodeficiencies



e. Describe how circulating T-lymphocytes patrol the body looking for antigens and how
they are captured in the infected lymph node.

2. Adaptive immunity to infection II
a. Describe how cytokines influence the type of immune response initially stimulated
b. Describe the cell interactions that occur in the regional lymph nodes during the

development of an antibody response
c. Describe the interrelationships between the immune effector mechanisms and the

clearance of specific infectious agents
d. Describe and characterize immune memory in both B cells and T cells and compare the

secondary immune response to the primary

3. Mucosal immunity
a. Describe the significance of the mucosa as a surface to be protected from microbial and

antigenic challenge
b. Define the Common Mucosal Immune System (CMIS)
c. Discuss induction and expression of an immune response in the CMS compared to

systemic immune responses
d. Discuss antigen delivery systems and mucosal vaccines

6. Failures of host defense mechanisms
a. Describe how microbes evade or subvert normal host defenses
b. Discuss the various types of inherited immunodeficiency diseases and the types of

infections that result
c. Relate immunodeficiency conditions to oral health.

7. Acquired immunodeficiency: HIV
a. Discuss the basics of the immunodeficiency caused by HIV-1 infection
b. Discuss the immune response to HIV-1 infection. Why isn't it protective
c. What is the future potential of a protective vaccine to treat or prevent HIV-1 infection

E. Immunologically mediated disease
1. Hypersensitivity:  Immediate (Type I)

a. Describe the characteristics of an allergen
b. Describe the mechanisms involved in the initiation of an IgE response to an allergen
c. Compare and contrast the effector mechanisms in allergic reactions

2. Hypersensitivity: Types II, III, IV
a. Relate the clinical symptoms of the various types of allergic reactions with the humoral

and cellular mechanisms

3. Hypersensitivity: Types II, III, IV (cont'd)



a. Relate the immune mechanisms involved to the clinical symptoms characteristic of each
form of hypersensitivity

4. Immune Responses to Oral Bacteria
a. Describe the innate immune systems which respond to oral bacteria
b. Describe the humoral responses to oral microorganisms
c. Describe the cellular innate and adaptive responses to oral microorganisms
d. Discuss the interplay of immune mechanisms in the supragingival and subgingival

domains

5. Inflammatory Bone Resorption
a. Describe the molecular and cellular mechanisms involved in inflammatory mediated

bone resorption
b.  Relate those mechanisms to bone loss or remodeling during periodontal disease and

orthodontic tooth movement
6. Autoimmunity; autoimmune diseases

a. Relate the various types of autoimmune-mediated diseases to the immune mechanisms
involved

b. Discuss the various mechanisms that are thought to result in autoimmune reactions

F. Wound healing
1. Molecular regulation of normal wound healing in soft and hard tissues

a. Demonstrate the sequence of cellular and molecular events that occur in normal skin
wound healing

b. Classify the members and actions of the major families of growth factors and cytokines
that regulate wound healing

c. Describe the roles of the provisional extracellular matrix proteins and integrins in
regulating wound healing

d. Contrast regulation of healing in soft and hard tissues

2. Molecular pathology of chronic wounds and fibrotic wounds
a. Explain the differences in the molecular environment between healing and non-healing

wounds
b. Discuss the effects of age, hormones, ischemia, and stress on wound healing
c. Contrast the molecular regulation of wound healing with excessive wound healing or

fibrosis

3. New approaches to regulating wound healing
a. Critique new approaches to stimulating healing of chronic wounds with FDA approved

growth factors and bioengineered tissue substitutes
b. Identify new approaches that are under development to promote healing of chronic

wounds
c. Discuss new approaches that are under development to reduce fibrosis of wounds



d. Integrate information from normal and abnormal wound healing into improved clinical
treatment

G. Manipulating the immune response

1. Transplantation
a. Discuss the role of histocompatibility antigens in transplantation of cells, tissue, and

organs
b. Describe the immune mechanisms involved in transplantation rejections
c. Describe the rationale behind, the reason for, and the methods used in tissue typing

2. Manipulation of the immune response/vaccines I
a. Explain how vaccination protects against infectious disease
b. Expand upon the characteristics of a pathogen and the immune response that are

desirable to know when designing a vaccine
c. Defend the characteristics of an effective vaccine
d. Discuss the relationship that an effective vaccine has to immune memory

3. Manipulation of the immune response/vaccines II
a. Discuss how an immune response relates to protective immunity
b. Explain the relative effectiveness of a live versus dead versus purified antigen vaccine
c. Expand upon how nucleic acid vaccines work. (Why do they show promise as an

effective vaccine strategy inducing long-term protection against virulent intracellular
pathogens?)

VII. Course Competencies
This course teaches the following competencies in the "Competencies for the New Dental
Graduate".

Domain I: Critical Thinking
3: Apply biomedical science knowledge in the delivery of patient care.

VIII. Evaluation
Evaluations of student progress will be obtained by means of three (3) quizzes and five (5)

multiple-choice examinations.

Grade Weight



1 Quiz=3.4%

5 Exams=96.6%

Total = 100%

Each exam will cover material from the preceding lectures and are not cumulative. There
will be from 5 questions/lecture hour on each exam, plus 2 questions from the Case
Studies.  There will be no cumulative final exam.

Remediation:
If a student receives an E in this course, remediation will consist of taking a remediation

examination. This must be scheduled within the first 2 weeks of the next semester.

Student Evaluation of Instruction:

“Students are expected to provide professional and respectful feedback on the quality of
instruction in this course by completing course evaluations online via GatorEvals. Guidance on
how to give feedback in a professional and respectful manner is available at
https://ufl.bluera.com/ufl/. Students will be notified when the evaluation period opens, and can
complete evaluations through the email they receive from GatorEvals, in their Canvas course
menu under GatorEvals, or via https://ufl.bluera.com/ufl/. Summaries of course evaluation
results are available to students at https://gatorevals.aa.ufl.edu/public-results/.”

IX. Administrative Practices
Administrative practices for all UFCD courses are universally applied. Exceptions to or
deviations from these practices are stated in the individual syllabi by the course director. When
not individually stated in the syllabus, course administrative practices default to those identified
under "Course Policies" on the DMD Student Website:

https://dental.ufl.edu/education/dmd-program/course-policies/

X. Grade Scale

DEN6128 Grade Scale

https://gatorevals.aa.ufl.edu/students/
https://ufl.bluera.com/ufl/
https://gatorevals.aa.ufl.edu/public-results/
https://dental.ufl.edu/education/dmd-program/course-policies/


Method Letter Grade

Scale 100

Tolerance 0.5 (Final letter grades within this range will be rounded up.)

A 95 - 100

A- 90 - 95

B+ 85 - 90

B 80 - 85

B- 75 - 80

C+ 70 - 75

C 65 - 70

E 0 - 65


