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Immune Disorders.






Introduction:

s Humoral Immunity
B lymphocytes - Antibody
= Cell mediated Immunity

oT lymphocytes —
Macrophages

= Non-Specific protective
cells

eNeutrophils, Macrophages
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HUMORAL IMMUNITY CELLULAR IMMUNITY
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Extracellular microbe

(e.g., bacteria) Intracellular microbe
{e.q., viruses)
Antigen-presenting
cell

Helper
T cell

x
Secreted
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Processed and
\ presented antigen
L ]

Cytokine
=" receptor
and activation
of effector cells
o o (macrophages,
Meutralization B cytotoxic T cells)

Lysis (complement) o

Fhagocytosis
(PMN, macrophage)

Destruction of
phagocytosed microbes



Introduction:

= Immunity is not inherited.

= Antigen / Antibody

= Active / Passive immunity.

= Primary response - slow, weak.
e | earning period, memory cells.

= Secondary response - rapid,
strong
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ANY ROUND CELL WITH
RATHER DENSE STAINING
NUCLEUS AND MINIMAL
CYTOPLASM IN CONNECTIVE
TISSUE, A BIT BIGGER THAN

AN RBC, IS A

LYMPHOCYTE
...UNTIL PROVEN OTHERWISE



HISTIOCYTE
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MONOCYTES that have come
out of circulation and have
gone into tissue




MACROPHAGES, TEM, SEM



ANY CELL MIXED IN WITH LYMPHOCYTES
BUT HAS A LARGER MORE “"OPEN", LESS

DENSE, LESS CIRCULAR NUCLEUS WITH
MORE CYTOPLASM IS A

MACROPHAGE



1) ROUND NUCLEUS

2) OVOID CYTOPLASM
3) PERIPHERAL CHROMATIN

4) "CLEAR ZONE"” BETWEEN NUCLEUS AND WIDER
LIP OF CYTOPLASM

PLASMA CELLS




DENDRITIC CELL



NI CELLS




A. Inhibitory receptor engaged

. NK cell NK cell not
activated,;
no cell killing

Activating—_ 5% _—Inhibitory
receptor A receptor

Self class |
MHC-self
peptide
complex

Normal
cell

B. Inhibitory receptor not engaged,
activating receptor engaged

NK cell

2. NK cell activated;
killing of

infected cell

Activating

ligand for— e
NK cell pu . Virus inhibits class |

MHC expression, o
7| increases expression == |
~ | of activating ligands o
- for NK cells =

Virus-infected cell
(class | MHC negative)
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Plasma cell
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CYTNOKINES
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CYAOKINES/CHENOKINES
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macrophages

s CHEMOKINES are small proteins
which are attractants for/PMNs
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B (All nucleated cells and platelets), cell
surface glycoproteins, ANTIGENS

O (APC’s, i.e., macs and dendritics,

lymphs), cell surface glycoproteins,
ANTIGENS

m Complement System Proteins



Immune PISerders:

Hypersensitivity Disorders (allergy)
e Type-I (IgE),

o [I-IgG,

o [II-Immunecomplex,

o [V-Cell mediated.

Autoimmune disorders

e SLE, Rhematoid, Rheumatic fever.
Immunodeficiency disorders:

e PRIMARY (GENETIC)

e SECONDARY (ACQUIRED) AIDS, antibody
deficiency

Amyloidosis
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What Is Asthma?

Hypersensitivity — Allergy , Type 1
of airways of lungs - Bronchi

Allergens - in the air, mast cell - IgE
ab.

Inflammation of airways — Bronchitis.
Genetic, Environmental, Race, Age.
High in industrial cities 4-19%, FijI <
1%

Increasing incidence ...!



Hypersensitivity Type-|




Hypersensitivity Type-|
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Pathogenesis - Atopic Asthma:

A—Inhaled Bronchus Bronchus
anfigen

Bronchosonsinglion
Mucus hypersecreicn

. ' :':' : l. .‘.‘ '.". C’.:" ) . \%:P’lna
Circulating 11 e LE Yl v

specific IgE

Degranulation
of mast cells

Mast cells
coated with gE
Histaming
SREA
ECF-A
PAF




Asthma
Mechanism:

* Allergy

e Inflammation Of
Bronchi

* Obstruction

 Mucous Plugs




Airway
Hyperresponsiveness
Genetic*

TRIGGERS
Exercise
Cold Air, diseases,

INDUCERS
Allergens,pollutants

Airflow Limitation




Normal S Asthma

Barnes PJ




Asthma with Mucous plugs

Lung In




Mucous plug In asthma:
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Asthma - Bronchial morphology

Inflammation
Eosinophils
Gland
hyperplasia
Mucous plug in
lumen
Hypertrophy of
muscle layer




Asthma - Bronchial morphology




Hypersensitivity Type I.




Hypersensitivity Type Il

= IgM or IgG



I PE RN PERSENSINIVINNY
AN B ORNIVIERIATEDHIMIMUNINN

3 AP zktziern) to a3l surfacas
> OPSOPNIZATION (DzsElne Bl
LUFREYD
JH;JAQQ CY]

o LYSIS (destruction of cells by
rupturing or breaking of the'cell
membrane




IYPEIITDISEASES

S AUEoImmuns rlamolyile Anarnlz, Arl

S Lelopzienle Trnrommoocy/iondric
Zurotrz, ©re

] qJJSJ p.pura S _/JJJJ‘JJJJ SHENEPIL

o Graves Dlsease
s Pernicious Anemia, PA




Complement-Mediated Reactions

cell' lysis (direct)

s Opsonization
(IgM nnun IgG) hemolytic anemias.



Antibody-Dependent Cell-Mediated
Cytotoxity

Target cells, coated IgG.

Cells bear receptors for Fc portion IgG
(neutrophils, eosinophils,
macrophages, NK cells) cause the lysis
of target cells.



Antibody-Dependent Cellular
Dysfunction
s Antibodies directed against cell

surface receptors impair or
dysregulate functions.



's disease.

Grave




Grave’s disease.




Grave’s disease.




Myasthenia gravis.

MIASTENIA GRAVIS
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Hypersensitivity Type Il

(Immune complex mediated)

- Systemic immune complex disease

- Local immune complex disease (Arthus
reaction)
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o Com\mo\n Type III Diseases- SLE (Lupus),
Poly(Peri)arteritis Nodosa,

Poststreptococcal Glomerulonephritis,
Arthus reaction (hrs), Serum'sickness

(days)
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Hypersensitivity Type IV (Cell
mediated).

- T-cells

s Delayed Type of Hypersensitivity,
s [ Cell-Mediated Cytotoxity



IYRE IV HYRPERSENSINHNINY
CELLE-MEDIATED ((I-CELL)
DELAYED HYRPERSENSINHNINY
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Hypersensitivity Type IV




Hypersensitivity Type IV(Cell
“mediated ).

QrnekTpoHorpamma. Lintonnasmatnyeckmin MOCTUK MeXay
aKTUBMPOBAHHLIM MM oUMTOM U Makpodbarom. (B.B.
Cepos, 1986)
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s IV. Delayed Hypersensitivity,
e.g., Tb'skin test
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AUTOIMMUNE DISEASES

The evidence is now compelling
that an immune reaction against
"self-antigen” - autoimmunity - is the
cause of certain diseases in humans.
A growing number of diseases have
been attributed to autoimmunity, but
it must be confessed that in many
the evidence is not firm.



Introduction

s Immune response against self
antigen resulting in Tissue damage.

s Single organ or systemic multi
organ.

s Common in females.

s Normally immune system is tolerant
to self antigens (learns during fetal
development).

s Autoimmune disorders result from
Defective tolerance, cross reacting
antibodies or antigenic mimicry.
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AUNGIMMUNE DISEASES

= 1. AUTOIMMUNE DISEASES
OF NS

= 2. AUTOIMMUNE DISEASES
OF ES

= 3. AUTOIMMUNE DISEASES
OF BLOOD



AUTOIMMUNE DISEASES
Nonspecific (SYSTEMIC)

s Systemic Lupus Erythematosus
s Rheumatoid artritis
= Polyarteritis nodosa



CLASSIC AUTOIMMUNE
DISEASES (SYSTEMIC)



CLASSIC AUTOIMMUNE
DISEASES (LOCAL)
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Homogenous pattern Rim pattern

Speckled pattern Nucleolar pattern
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<+— Vegetations




MORE SYSTEMIC
AUTOIMMUNE
DISEASES
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SCLERODERMA
(SYSTEMIC SCLEROSIS)







MORE AUTOIMMUNE
DISEASES (LOCAL)
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Polyarteritis nodosa




AUTOIMMUNE DISEASES
Intermediate

s Myasthenia gravis
s Goodpasture’s syndrome
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Immunodeficiency

Serious, persistent, unusual,
recurrent Opportunistic infections.

Secondary causes more common.
Antibody deficiency — Bacterial inf.

Cell Mediated imm def. - viral /
fungal

AIDS - infection by HIV virus -
destruction of T helper cells -
deficiency of humoral & CM immunity.



Classification:

= Primary Deficiencies (Inherited)
o B cell defects — Ig def. Bacterial infections.
o T cell defects — T cells. — Viral & fungal infect.
e Combined defects — T & B

= Secondary Deficiencies —(Acquired) - T*
e Malnutrition — Protein
e ImMmmunosuppressive therapy, drugs.
e Infections - viral, chronic bacterial, malaria.
e Chronic diseases — Diabetes*, Malignancy.




PRIMARY
IMMUNODEEICIENCIES

= Most primary immunodeficiency diseases are
genetically determined and affect specific
iImmunity (i.e. humoral and cellular) or
nonspecific host defense mechanisms mediated
by complement proteins and cells such as
phagocytes or natural killer cells. Although
originally thought to be quite rare, some forms,
such as IgA deficiency, are common, and
collectively they are a significant health problem,
especially in children. Most primary
iImmunodeficiencies manifest themselves in
infancy, between six months and two years of
life, and they are noted because of the
susceptibility of infants to reccurent infections.
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s [here are some such diseases (X-linked
Agammaglobulinemia of Braton, Common
Variable Immunodeficiency (CVI), Isolated
IgA Deficiency, Severe Combined
Immunodeficiency Diseases (SCID),
Immunodeficiency with Thrombocytopenia
and Eczema (Wiscott-Aldrich Syndrome),
Genetic Deficiencies of the Complement

System, etc.), but only one of them is
presented here.






DiGeorge's Syndrome (Thymic
Hypoplasia).

s [ his is the example of selective T-cell deficiency that
derives from failure of development of the third and fourth
pharingeal pouches. The latter give rise to the thymus, the
parathyroids, some of the clear cells of the thyroid, and the
umbilical body. Thus these patients have total absence of
cell-mediated immune response (owing to h%/poplasia or
lack of the thymus), tetany (owing to lack of the
parathyroids), and the congenital defects of the heart and
great vessels. In addition, the appearance of the mouth,
ears, and facies may be abnormal. Absence of cell-
mediated immunity is reflected in low levels of circulatinlg
T-lymphocytes and a poor defense against certain funclga
and viral infections. Plasma cells are present in norma
numbers in lymphoid tissues, but the thymic-dependent
paracortical areas of the lymph nodes and the periarteriolar
sheaths of the spleen are depleted. Immunoglobulin levels
tend to be normal.



DiGeorge’'s syndrome

s DiGeorge's syndrome is not genetically
determined but appears to be the result of
Intrauterine fetal damage around the
eighth week of gestation. Patients with
"partial” DiGeorge's syndrome, who have
extremely small but histologically normal
thymus, have also been recorded. T-cell
function improves with age of these

children, so by 5 years of age, many have

no T-cell deficit. In those with a complete
absence of thymus, transplantation of
fetal thymus may be of benefit.
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gP41
Envelope

¢P'120 = binding protein

P41 = fusion protein



History

s 1979 - Increased Kaposi sarcoma
and Pneumocystis carinii infections in
homosexuals noted in Africa.

m 1981 - First case in California.

= > 30 million in world — 1999 -
Increasing

s 0.01% incidence in Australasia
m 6/% in Sub-Saharan Africa...!



STRUCTURE OF THE VIRUS
COMPONENTS OF HIV

s HIV is a retrovirus with a similar
structure to other retroviruses.

s Viral membrane

= [he membrane is host-derived as a result of
budding from the cell surface. Some host
proteins become incorporated into the viral

membrane. This lipid envelope make the virus
susceptible to organic solvents.
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Retrovirus Replication:
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Clinical Course of AIDS




Pathogenesis
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AIDS
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HIV

s Kaposi's sarcoma



Cysts of Pneumocystis carinii in' AIDS.

vt

SR -

s Histopathology of lung shows characeristic cysts
with cup forms and dot-like cyst wall thickenings.

Methenamine silver stain. Dr. Edwin P. Ewing, Jr.



Immune Response to HIV
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Infectious virus in plasma

4-8 weeks 2-12 years




CANCERS of AIDS
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Kaposi Sarcoma




Kaposi Sarcoma




Toxoplasmosis - Brain




Anorectal Herpis simplex







Pneumocystis Pneumonia




Pneumocystis carinil




AMYLOIDOSIS






AMYLOID ASSOCIATIONS

= HLAJJJJA E DNESTERAS IS o
2., MUty :' I NESE ROV FA

. ng;&JJ\J_ﬁ G&XJ\JULOJ\JJ}YTQU:’J

SEMODIATLT Y STS

Er EbeFAMiH AP S S
. LOCALIZED |
. ENDOCRINE MElAs (Multiple

Endocrine Adenomas)
s AGING



= [here are four main types of amyloidosis,

due to the deposition of a specific protein

each
. The

most common type is AL amyloidosis, caused by

the deposition of light chain proteins proc
plasma cells in different disease states. T

uced by
ne

second most common is AA amyloidosis ¢

ue to

the accumulation of S amyloid A protein or SAA,

which occurs in association with chronic
infections - e.qg. tuberculosis - or inflamm

atory

ililnesses such as rheumatoid arthritis. The third
and the fourth type are due to the deposition of a
genetically defective or normal form of a protein

called transthyretin respectively. Other m
forms of amyloid are also known.
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BMOXMUYECKNE BapaHTbl aMUMOEHOrO
bernka

IpaHCTUpETH — HOPMasibHbIN 6E/10K CEIBOPOTKM, KOTOPbIN
CBS3bIBAET U TPAHCMNOPTUPYET TUPOKCUH N PETUHOJI.
MyTaHTHasa gopMa TpaHcTpeTnHa (ATTR) obHapy>XnBaeTcs
NpN CEMENHON aMNAONAHOW MOJNHENPOHATUN.

B2-amunona — nenTni, CoOCTaBASloWNUMN 94P0 MO3rOBbIX
6aswek npy 6one3Hn Anburenmepa. OH obpasyercs u3
Hanbosiee KpynHbIX TPAHCMEMbpPaHHbIX FANKONPOTENAOB.
BcTpeyaloTcd Takxke Aerno3uTbl ammnaonaa, o6pasoBaHHbIE U3
Pa3HbIX NpeAlecTBEHHUKOB, TaKNX KaK FrOPMOHbI
(NMpOKaNnbUUTOHNH) N KEPATUH.

P-KOMMAOOHEHT OT/INYAETCH OT aMUAONAHbIX GUbpua, HO
TECHO C HUMM CBA3aH Npu BCeX opMax amuionaosa. OH
obnagdaeT CTpYKTYpHOW romMmosiormen ¢ C-peakTUBHbIM
6enkomM. CbiIBOPOTOYHbIM P-KOMNOHEHT obslagaeT cpoACTBOM
K dnbpunnam ammnaonaa n Heobxoanm ansg o6pasoBaHunS
OENO3NTOB B TKAHAX.



Classification

= The modern classification of amyloid disease tends to use an
abbreviation of the protein that makes the majority of deposits,
prefixed with the letter A. For example, amyloidosis caused
by transthyretin is termed "ATTR". Deposition patterns vary
between people but are almost always composed of just one
amyloidogenic protein. Deposition can be systemic (affecting many
different organ systems) or organ-specific. Many amyloidoses
are inherited, due to mutations in the precursor protein.

= Other forms are due to different diseases causing overabundant or
abnormal protein production - such as with overproduction
of immunoglobulin light chains (termed AL amyloidosis), or with
continuous overproduction of acute phase proteins in chronic
inflammation (which can lead to AA amyloidosis).



https://en.wikipedia.org/wiki/Transthyretin
https://en.wikipedia.org/wiki/Systemic_disease
https://en.wikipedia.org/wiki/Genetic_disorder
https://en.wikipedia.org/wiki/Mutations
https://en.wikipedia.org/wiki/Immunoglobulin_light_chains
https://en.wikipedia.org/wiki/AL_amyloidosis
https://en.wikipedia.org/wiki/Acute_phase_protein
https://en.wikipedia.org/wiki/Chronic_inflammation
https://en.wikipedia.org/wiki/Chronic_inflammation
https://en.wikipedia.org/wiki/AA_amyloidosis
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