Chapter 19: Immunological disorders

Lecture Lab

Hypersensitivities Major unknown
Autoimmune diseases

Immunodeficiencies- HIV



Hypersensitivities

Figure 18-2b Microbiology, 6/e
© 2005 John Wiley & Sons

Figure 18-2a Microbiology, 6/e
© 2005 John Wiley & Sons
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Type I: anaphylactic reactions

Mast cell or

" Histamine and
leukotrienes

Antigen -2 e B

Sensitization: B cell makes IgE to Ag; IgE
binds to mast/basophil cells

Secondary exposure: immediate reaction
e e due to crosslinking of > 1 IgE by Ag on

igure 18-4a Microbiology, 6/e . X
IR T mast/basophil cell > degranulation

Reaction time: usually <30 minutes
Figure 19.1a
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Type ll: cytotoxic reactions
ABO blood group system

Erythrocyte .
Blood leood cell Blasig lgG and IgM bind to cell 2>
Group Antigens llustration Antibodies activates Compl ement

AUSEGE and macrophage = cell
nor anti-B

antibodies death

Reaction time: 5-12 hours

Anti-A and
Anti-B

Table 19.2



Type ll: cytotoxic reactions
hemolytic disease of newborn

Figure 19.4



Type lll: immune complex reactions

Basement
membrane of

blood vessel
o Immune complexes

are deposited in wall
of blood vessel.

e Presence of immune > e Enzymes released
complexes activates e from neutrophils
complement and : > cause damage to
attracts inflammatory endothelial cells
cells such as of basement

Enicliothelial neutrophils. membrane.
cel

Immune reaction against soluble antigens
Ratio of antibody to antigen (slight excess of antigen) =2
binding occurs = complex sticks into basement membrane

of cells = triggers inflammation via neutrophils

Reaction time: 3-8 hours Figure 19.6



Immune Complex-Mediated (Type |11} Hypersensitivity

Immune Complexes
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{ modified from: Roitt, |.M, Essential Immunology. Sixth Edition. Blackwell: Oxford,
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Poison ivy

Type IV: cell mediated reactions

Pentadeca-
catechol
molecules

Skin
protein
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—> T memory cells:
step Immune response

(No dermatitis)
Primary Contact Secondary Contact
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Sensitization: Ag phagocytized
and presented by macrophage =2
stimulates T-cells

Secondary exposure: memory

T cells activate T cells/ macrophage
which migrate to

site and release cytokines

Reaction time: 1-2 days (“delayed
hypersensitivity reaction”)

Figure 19.7 - Overview (1 of 4)



Autoimmune diseases-
cytotoxic reactions
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Grave’s disease
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Autoimmune diseases-
immune complex reactions

Rheumatoid Arthritis Joint

Lymphocyte Macrophage

N 5 Inflammatory
Inflamed \ f Cytokines
Joint ] \

In Rheumatoid Arthritis, joints are inflamed due
to immune reactions which results swelling, pain

and loss of function. This inflamed condition can NUTRITION
cause joint destruction and deformity.

Lupus Rheumatoid arthritis

Hardin Library for the Health Sciences, University of lowa "
B e rumatory-arthritis.com
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Autoimmune diseases-
cell mediated reactions

HEALTHY

Hashimoto's disease

T Enlarged, inflamed
hypofunctioning
thyroid (goiter)

NERVE

scarred
myelin

Hashimoto’s thyroiditis Multiple sclerosis

dr.marahimi.com mayorshealthline.wordpress.com



Immunodeficiencies-
congenital

Figure 1

T-cell and combined immunodeficiencies:
= SaD
®  Congenital thymic aplasia

B Ataxia-telangiectasia
B Wiskott-Aldrich syndrome

B-cell (antibody) immunodeficie ©

B Selective IgA deficiency

n
®  X-linked agammaglobulinemia

®  Immunodeficiency with hyperdgM
= QVID

Phagocytic-cell deficiencies

®  Chronic granulomatous disease}
B Leukocyte adhesion deficiency
®  Chediak-Higashi syndrome

Severe Combined Immunodeficiency o
Disorder (SCID) , B m—

®  Chronic granulomatous disease
B Leukocyte adhesion deficiency
®  Chediak-Higashi syndrome

IgA immunodeficiency
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Immunodeficiencies-
acquired
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(a) Structure of HIV {b) HIV infec DNA

and CXCR4 § (b) HIV infecting a T cell with CD4 receptors,
over the surfl and CXCR4 coreceptors which are distributed
over the surface of the cell

HIV
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CD4 receptors

CXCR4 Proviral DNA
coreceptors \

Chromosomal
DNA

(a) Latent infection

HIV infection
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HIV infection

Proviral DNA
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Stages of HIV infection

Category A: Asymptomatic Category B: Symptomatic. Early Category C: AIDS
or chronic lymphadenopathy indications of immune failure indicator conditions

12

1-2 months following initial infection,
the population of HIV in blood peaks 11
at about 10,000,000/ml.

Seroconversion.
Antibodies against HIV appear.
HIV population in blood crashes.

% Huge but indefinite numbers of
HIV in lymphoid tissue, in latent or
proviral form (see Figure 19.13). At least
1-2 months following initial 100 billion HIV generated eact  day
infection, population of for years, mostly by infected T il
£04 ¥ cells plunges. (Darker color below lll‘leﬂlndlcates viral
"% CD4 T cell load in lymphatic tissue.)

— HIV population in blood population
declines steadily. Q Rise of HIV in blood

as immune system
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Blood plasma HIV/RNA (millions of copies/ml)

HIV in blood stabilizes

at steady state of | —

1000 to 10,000/ml. €2 Clinical AIDS: co4'1f :e_ell».
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Diseases associated with HIV infection

Pathogen or Disease

Protozoa
Cryptosporidivm parvum

Toxoplasma gondii
Isospora belli

Viruses
Cytomegalovirus

Herpes simplex virus
Varicello-zoster virus

Bacteria
Mycobacterium tuberculosis

M. avium-intracellulare

Fungi
Pneumocystis jiroveci

Histoplasma copsulafum
Cryptococcus neoformans
C. albicans

C. albicans

Disease Description

Persistent diarrhea
Encephalitis

Gastroenteritis

Fever, encephalitis, blindness
Vesicles of skin and mucous membranes

Shingles

Tuberculosis

May infect many organs; gastroenteritis and other highly variable symptoms

Life-threatening pneumonia

Disseminated infection

Disseminated, but especially meningitis

Overgrowth on oral and vaginal mucous membranes (cateigory B stage of HIV infection)

Overgrowth in esophagus, lungs (category C stage of HIV infection)

Cancers or Precancerous Conditions

Kaposi‘s sarcoma
Hairy leukoplakia

Cervical dysplosia

Cancer of skin and blood vessels (caused by human herpe:sirus 8)
Whitish patches on mucous membranes; commonly considdeed precancerous

Abnormal cervical growth

Table 19.5




Transplants- an induced disorder
of the immune system

{

Diseased
kidneys

Transplant types with increasing risk
of immune rejection

Autograft
Isograft
Transplanted
kidne
) Allograft
Transplanted
u,e,erp' Xenograft

Bladder




Stem cells- a way around tissue
transplant rejection?

Totipotent stem cells: first few cells produced after fusion of sperm
and egg; capable of generating all tissue

types

Pluripotent stem cells: cells derived from totipotent cells; capable of
generating multiple tissue types from the three germ layers

Multipotent stem cells: cells capable of generating cells of related

type (e.g. Hematopoietic stem cells can form blood and lymphatic
tissue)

Unipotent stem cells: cells can only form one cell type, but can
regenerate




Stem cells
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Stem cell sources

THE PRESENT
Embryonic stem (ES) cells: pluripotent

Umbilical cord stem cells: multipotent and some pluripotent

Adult stem cells: rarely pluripotent, mostly unipotent

AND FUTURE
- Induced pluripotent stem cells (iPSC): insertion of 4 genes into
fibroblast with retroviral vector (11/07)

- iPSCs from murine embryonic fibroblasts using recombinant cell-
penetrating reprogramming proteins (4/09)

- iPSCs using fibroblasts and microRNA (1)

- iPSCs from exfoliated renal epithelial cells @112



Independent study

1. Attendance is still counted at this point in the semester.
You must attend all classes for Case Study material.

2. Print out Case Study Handout, Glossary, and first Case Study:
Skin and Eye Diseases and bring to class on Thursday



