Volgograd state
medical university

Department of pathological
anatomy

Lecture

Immunopathological processes

Dentistry faculty



PATHOLOGY OF IMMUNE
SYSTEM

1. Hypersensitivity reactions.

2. Autoimmune diseases.

3. Immunodeficiency syndromes.
4. Amyloidosis.



Type | hypersensitivity reactions

The first step:

. the presentation of the antigen to naive CD4+
helper T cells by dendritic cells.

. the T cells differentiate into TH2 cells.

. The signature cytokines of this subset are IL-4, IL-5,
and IL-13.

. IL-4 is essential for turning on the IgE-producing B
cells and for sustaining the development of TH2 cells.

. IL-5 activates eosinophils, which, as we discuss
subsequently, are important effectors of type |
hypersensitivity.



http://www.humpath.com/spip.php?article2650

Type | hypersensitivity reactions

5. IL-13 promotes IgE production and acts on epithelial cells to
stimulate mucussecretion. In addition, TH2 cells and epithelial
cells produce chemokines that attract more TH2 cells, as well
as eosinophils and occasionally basophils, to the reaction site.

6. Mast cells and basophils express high-affinity receptors for the
Fc portion of IgE, and therefore avidly bind IgE antibodies.

7. When a mast cell, armed with cytophilic IgE antibodies, is re-
exposed to the specific allergen, a series of reactions takes
place, leading eventually to the release of a variety of powerful
mediators responsible for the clinical expression of immediate
hypersensitivity reactions.

 Inthe first step in this sequence, antigen (allergen) binds to the
IgE antibodies previously attached to the mast cells.


http://www.humpath.com/spip.php?article10333
http://www.humpath.com/spip.php?article1744

Type | hypersensitivity reactions

The second step:

. Multivalent antigens bind to more than one IgE molecule and thus cross-link
adjacent IgE antibodies and the underlying IgE Fc receptors.

. The bridging of IgE molecules activates signal transduction pathways from
the cytoplasmic portion of the IgE Fc receptors.

. mast cell degranulation with discharge of preformed (primary) mediators that
are stored in the granules, and the other involving de novo synthesis and
release of secondary mediators.

. These mediators are directly responsible for the initial, sometimes explosive,
symptoms of immediate hypersensitivity, and they also set into motion the
events that lead to the late-phase response.

. In addition to inducing mediator release and production, signals from IgE Fc
receptors promote the survival of mast cells and can enhance expression of
the Fc receptor, providing an amplification mechanism.


http://www.humpath.com/spip.php?article8366
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Immediate hypersensitivity

/\

 The systemic reaction:

 usually follows injection of
an antigen to which the
host has become
sensitized.

e Often within minutes, a
state of shock Is
produced, which is
sometimes fatal.

The local reactions:

varies depending on the
portal of entry of the
allergen and may take the
form of localized cutaneous
swellings (skin allergy,
hives),

nasal and conjunctival
discharge (allergic
rhinitis and conjunctivitis),

hay fever,
bronchial asthma,

allergic gastroenteritis (food
allergy).



http://www.humpath.com/spip.php?article8634
http://www.humpath.com/spip.php?article8634

Phases of local type |
hypersensitivity reactions

1) The immediate, or initial, response is characterized by vasodilation,
vascular leakage, and depending on the location, smooth muscle spasm or
glandular secretions.

« These changes usually become evident within 5 to 30 minutes after
exposure to an allergen and tend to subside in 60 minutes.

2) The second, late-phase reaction (in many instances - e.g., allergic rhinitis
and bronchial asthma) sets in 2 to 24 hours later without additional exposure
to antigen and may last for several days.

« This late-phase reaction is characterized by infiltration of tissues with
eosinophils, neutrophils, basophils, monocytes, and CD4+ T cells as well as
tissue destruction, typically in the form of mucosal epithelial cell damage.


http://www.humpath.com/spip.php?article2573
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Asthma: A Lung Disease with Airway
Obstruction (at least partially reversible)

Hyperreactivity
Inflammation
Mast cells
Bronchospasm
Edema
(and mucus)
Eosinophils
Normal Lymphocytes

Asthma

Bronchiole




Morphology of asthma

Gross

* Lungs are overdistended because of

overinflation
e Small areas of atelectasis

* Occlusion of bronchi and bronchioles by

thick, tenacious mucous plugs
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These lungs appear essentially normal, but are the hyp
a patient who died with status asthmaticus.
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Morphology of Asthma

= Gross appearance: - Done in lungs necropsy-study

1. Over-inflated and failure to collapse with patchy atelectasi
(pt. dying with Status asthmaticus).

2. Occlusion of airways by gelatinous mucous & exudate
plugs (the bronchial branches up to terminal bronchioles)

Microscopic appearance:
1. Edema, hyperemla and inflammatory infiltrate (with excess

eosmophlls) in the bronchial walls.

. Increase in the size of submucosal glands (hypertrophy\
hyperplasia)

3. Patchy necrosis and shedding of epithelial cells.

» Over time — features of airway remodeling.






Type Il Hypersensitivity

1) Complement dependent reactions:

« Antibody Is directed against antigen on cells
(such as circulating red blood cells) or
extracellular materials (basement membrane).

* The resulting Ag-Ab complexes activate
complement (via the classic pathway), leading to
cell lysis or extracellular tissue damage.



Type Il Hypersensitivity

« ared blood cell has antigen fixed on its surface
to which antibody attaches.

* The attached antibody sets off the complement
cascade, which ends with the formation of the
"membrane attack complex" of C5-9 which
causes lysis of the cell.

e Other complement components may be
generated, such as the opsonin C3b.



Formation of membrane
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COMPLEMENT-DEPENDENT MECHANISM




Type Il Hypersensitivity

Diseases in this complement dependent
category include:

. Transfusion reactions: incompatible RBC's or
serum Is transfused.

. Autoimmune hemolytic anemia: antibody is
made against one's own RBC's.

. Erythroblastosis fetalis: maternal IgG crosses
the placenta and attaches to fetal RBC's.

. Goodpasture's syndrome: glomerular
basement membrane antibody Is present.



Goodpasture syndrome (GPS) also known as Goodpasture’s
disease is a rare autoimmune disease in which antibodies
attack the basement membrane in lungs and kidneys,
leading to bleeding from the lungs and to kidney failure

Some forms of the disease involve just the lung or the
kidney, most times, both.

Men are eight times more likely to be affected than
women. The disease most commonly occurs in early
adulthood.
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* Crescent formation in glomerulonephritis
associated with Goodpasture's Syndrome



This is the linear pattern of
Immunofluorescence with antibody to IgG
in a patient with Goodpasture syndrome.

The even linear pattern is produced
because the antibody is directed against
the entire glomerular basement membrane
(antiglomerular basement membrane
antibody).



Type Il Hypersensitivity

2) Antibody-dependent cell-mediated cytotoxicity (ADCC):

Low concentrations of IgG or IgE (in the case of parasites) coat
target cells.

Inflammatory cells such as NK (natural killer) cells, monocytes,
and granulocytes then bind to the immunoglobulin Fc receptors
and lyse, but do not phagocytize, the target cells.

* a macrophage with Fc receptors on its surface is able to
recognize a target cell coated with antibody via the Fc receptor
portion of the attached antibody.

« The macrophage can then demolish the targeted cell by
elaboration of proteases.



Antibody-Dependent Cell-mediated Cytotoxcity (ADCC)
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Type Il Hypersensitivity

Examples of ADCC:

. Transplant rejection

Immune reactions against neoplasms
Immune reactions against parasites



Type Il Hypersensitivity

3) Antibody-dependent cell disfunction
(antireceptor antibodies): IgG antibody
IS directed against receptors in target cells,
resulting in complement-mediated
destruction of the receptors.



Type Il Hypersensitivity

Diseases caused by this mechanism
Include:

. Myasthenia gravis: acetylcholine
receptor antibody.

. Graves disease (thyrotoxicosis): anti-
TSH receptor antibody

. Pernicious anemia: anti-parietal cell
antibody.



BLOCKING AUTO-ANTIBODIES (Myasthenia gravis)

Auto-antibody

\ / to AChR
Muscle cell

0

Muscle activation Muscle activation inhibited

« antibody is directed against acetylcholine receptors at the motor end plate of
a muscle, blocking the receptors and diminishing the muscular response.

» Thisis the mechanism for muscle weakness in myasthenia gravis.



7)Myasthenia gravis

It is an autoimmune neuromuscular disease leading to fluctuating muscle
weakness and fatigability.

It is an autoimmune disorder in which weakness is caused by circulating
antibodies that block acetylcholine receptor at the postsynaptic
neuromuscular junction inhibiting the stimulative effect of the
neurotransmitter acetylcholine.

Myasthenia is treated medically with cholinesterase inhibitor or
immunosuppressant.




Graves’ Disease:
Definition:

-It is an autoimmune disease where the thyroid is
activated by anti-TSH receptor autoantibodies to produce
excessive amount of thyroid hormones.

-The most common cause of hyperthyroidism (60-90% of

all cases).
-It has a powerful hereditary component, affects up to 2%
of the female population, and is between five and ten

times as common in females as in males.



Graves'

Exophthalmos

disease
symptoms
Sweating ottt
\o
Arrhythmia
and tachycardia
Headache
Weight loss
Nervousness Nausea and
Emotional dlarrhea
instability
Oligomenorrhea
(in female)
Tremor

Muscle weakness



« Thyroid gland, diffuse hyperplasia of Graves
disease



Graves' Disease



https://www.google.ru/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwirrJeJ8afXAhUmQpoKHfJjDjAQjhwIBQ&url=http%3A%2F%2Fwww.thyroidmanager.org%2Fchapter%2Fgraves-disease-and-the-manifestations-of-thyrotoxicosis%2F&psig=AOvVaw0zzKy-jepgLN3AZW6jwyYo&ust=1509986582516087

Type lll Hypersensitivity

This reaction is mediated by immune (Ag-Ab)
complexes which promote tissue damage primarily
through complement activation (alternate pathway).

C3b as an opsonin attracts neutrophils, which then
release lysosomal enzymes.

Cba as a chemoattractant brings in neutrophils.

Serum complement is reduced as it is used up in
this process.



Type Il Hypersensitivity

« antigen-antibody complexes are circulating
and becoming trapped beneath the
basement membrane of a small blood
vessel,

* setting off the complement cascade and
generating components that attract PMN's to
generate an ongoing inflammatory response.



Type lll Hypersensitivity

immune complex diseases

Phases of disease:

1. Formation of Ag-Ab complexes
in the circulation

2. Deposition of immune
complexes in various tissues

3. Inflammatory reaction and
destruction of host tissues

Examples include:
— Systemic lupus erythematosus
— Streptococcal glomerulonephritis
— Polyarteritis nodosa
— Reactive arthritis

— “Serum sickness” (reaction to
foreign serum)

—m PHASE |
k> Immune Complex Formation

B cell
l Plasma
cell
: \
\ °
Antigen-antibody e
complex Endothelium
— PHASE Il

\ Immune Complex Deposition

O Complement
Antigen-antibody
complex

PHASE Il
Immune Complex-Mediated
Inflammation

Vasculitis 2 =
Neutrophil lysosomal enzymes

© Flsevier Kumar et al: Robbins Basic Patholoayv 8e - www.studentconsult.co
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Type lll Hypersensitivity

Immune complexes can be deposited systemically or locally

Systemic immune complex disease:

Ag-Ab complexes form in the circulatory system and are deposited in
tissues, typically near basement membranes in places such as blood
vessels, glomeruli, skin, joints, pleura, and pericardium.

Larger immune complexes are quickly phagocytized by macrophages and
removed, but small to intermediate complexes formed with antigen excess

may escape removal leading to:
Glomerulonephritis

Serum sickness

Vasculitis

Local immune complex disease: Also called an "Arthus" reaction, it
occurs with local injection of the antigen and leads to focal vasculitis.

This kind of immune reaction also plays a role in the development of
hypersensitivity pneumonitis (so-called "farmer's lung").



If immunofluorescence is performed, here with
antibody to 1gG, then a granular pattern of
Immunofluorescence is seen, indicative of
deposition of iImmmune complexes in the basement
membranes of the glomerular capillary loops.




Type lll hypersensitivity reactions
(Arthus Reaction)

Antibody-Antiagen Complexes




Histological appearance Immune complex
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« acute glomerulonephritis




Post-infectious glomerulonephritis

* Post-streptococcal , Gp A B-hemolytic
streptococci

* Other infections: bacterial, viral, parasitic
etc :

* Microscopy:
* Global and diffuse
* Enlarged, hypercellular glomeruli

* Proliferation of endothelial and
mesangial cells

* Infiltration by  leukocytes,  both [ Z%%

neutrophils and monocytes p
* Crescent formation (severe cases)
* Red cell casts




Type IV Hypersensitivity

« This reaction Is called "delayed hypersensitivity"
because it is mediated by sensitized CD4+ T
lymphocytes which process antigens in association
with class Il HLA molecules and release
lymphokines.

* The lymphokines promote a reaction (especially
mediated through macrophages) beginning in
hours but reaching a peak in 2 to 3 days.



triggering DTH reactions by TH1
* T-cells cause tissue injury by or
directly killing target cells by CD8

*TH1 and CD8 T cells secrete cytokines (IFN-y and TNF)

attract lymphocytes
* Cytokines activate macrophages
induce inflammation

* Tissue damage results from products of activated macrophages
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« asequence of events in granuloma formation in response
to Mycobacterium tuberculosis (MTB). The key cell in the
process is the epithelioid macrophage.
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Type IV Hypersensitivity

Hypersensitivity reactions with this mode
of action include:

Granulomatous diseases (mycobacteria,
fungi)

Tuberculin skin reactions

Transplant rejection

Contact dermatitis
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Type IV Hypersensitivity

Cytotoxic T lymphocyte (CTL) mediated
responses: CD8+ T cells are generated and
lyse specific cells.

Class | HLA molecules play a role.

Reactions with this mode include:
Neoplastic cell lysis

Transplant rejection
Virus-infected cell lysis



Autoimmune diseases

 An autoimmune disease or disorder Is a
condition that occurs when the immune

system attacks and destroys healthy body
tissue.



Autoimmune Diseases

® Autoimmune diseases is a group of disorders in
which tissue injury is caused by humoral (by
) or cell mediated immune response (by
) to self antigens.
® Normally, the immune system
. However, there is a large group of

autoimmune diseases in which the immune
system does attack self-cells

® The attack can be directed either against a very
specific tissue orto a large no. of tissues

® Once started, autoimmune diseases are hard to stop




Introduction

Immunological tolerance refers to the specific
immunological non-reactivity (unresponsiveness)
to an antigen due to a previous exposure to the same
antigen.

While the most important form of tolerance is non-
reactivity to self antigens, it is possible to induce
tolerance to non-self antigens. When an antigen
induces tolerance, it is termed as Tolerogens.

Tolerance is different from non-specific
immunosuppression and immunodeficiency. It is an
active antigen-dependent process in response to the
antigen.



Immunological tolerance

e

Central tolerance

V4

Thymus

!

T-cells

* Deletion
* T-regs

N

N\

Peripheral tolerance

Bone marrow

!

B-cells

* Receptor editing

* Deletion

* Anergy “unresponsiveness”
* Apoptosis

* immunosuppression via
T-regulatory cells
B-regulatory cells

- Elimination of self-reactive cells!




Etiology of Autoimmune Disease
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Causes of Autoimmune Diseases

1. Sequestered or Hidden antigens

® Ag in the secluded places - are not
accessible to the immune system.

® E.g.Lens Ag, Sperm Ag & Thyroglubulin.

2. Neo antigens

e Altered or Modified Antigens — by physical
(irradiation), chemical (drugs) or microbial

agents ( intracellular viruses)

3. Cessation of Tolerance

® [t may result when tolerance to the self-Ag
IS abrogated.




Breakdown of tolerance



Risk factor for autoimmune disease

Gender: Females are almost three times as likely as males to have an
autoimmune disease, with adolescent girls and young women being at
greatest risk. For some diseases, such as scleroderma and lupus (SLE),
more than 85 percent of patients are female.

Age: Most autoimmune diseases affect younger and middle-aged people.
Some illnesses begin specifically in childhood (as their name suggests)-
juvenile idiopathic arthritis

Genetics: A family history of autoimmune disease puts a child at higher
risk.

Race: African-Americans, for instance, Caucasians to develop lupus
(SLE) and scleroderma, but the opposite is true for type 1 diabetes and
multiple sclerosis (MS).

Other illnesses: For example, kids with type 1 diabetes appear to be
more susceptible to developing celiac disease or Addison’s disease.




Tissues Affected by
Autoimmunity

Il I l > 0a e -
Hashimoto's
Thyroiditis

Craves Disease

Blood e ——
Leukemia

Lupus

Hemolytic Anemia

Dysglycemia

Celiac
Chron's Diceace
Ulceratic Colitis

Peripheral Neuropathy
Diabetic Neuropathy

Brain_
Multiple Sclerosis
Triggers Autism
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2. Hormones Syndrome
3. Metals Psychological
4. Food
Antigens o / \
S. Pesticides & A b A
Poisons v-a_iﬁ'*‘ N (
' |

e

Bones
Rhcumatoid Arthritis
Autoimmune Ankylosing Spondylitis
Disorder Polymyalgia Rheumatica
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Muscles

Fibromyalgia
Muscular Dystrophy
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Asthma Eczema
Wegener's Psoriasis
Cranulomatosis Scleroderma

Vitiligo



Classification of Autoimmune Diseases

e Broadly classified into 3 groups
1. Haemolytic autoimmune diseases
2. Localised & 3. Systemic autoimmune diseases

1. Haemolytic autoimmune diseases

Clinical disorder due to destructions of blood
components. Auto Ab are formed against
one’'s own RBCs, Platelets or Leucocytes.

E.g. Haemolytic anaemia, Leucopenia,
Thrombocytopenia, etc.




Classification of Autoimmune Diseases

2. Localised autoimmune diseases or

Organ specific autoimmune diseases

- A particular organ is affected due to auto Abs.
- For example:

& (attacks the thyroid)

® (attacks myelin coating of
nerve axons)

o (attacks nerve-muscle
junction)

® or Type | DM

(attacks insulin-producing cells)




Classification of Autoimmune Diseases

3. Systemic autoimmune diseases or

Non-organ specific autoimmune diseases

¢ I[mmune complexes accumulate in many tissues and
cause inflammation and damage.

e Affects many organs or the whole body

- For example:
@ (anti-nuclear Ab.):
Harms kidneys, heart, brain, lungs, skin...
® (anti-lgG antibodies): Joints,
hearts, lungs, nervous system...
° . cross-reaction between

antibodies to streptococcus and auto-antibodies.




Classification of autoimmune diseases

» Organospecific - single organ (or single cell)
type disorders - specific immune reactions
directed against one particular organ or cell
type:

Hashimoto's thyroiditis
Autoimmune hemolytic anemia

Autoimmune gastritis at pernicious anemia
Autoimmune thrombocytopenia
Insulin-dependent diabetes mellitus
Myasthenia gravis
Graves' disease
Chronic active hepatitis




Classification of Autoimmune Diseases

3. Systemic autoimmune diseases or

Non-organ specific autoimmune diseases

* Immune complexes accumulate in many tissues and
cause inflammation and damage.

- Affects many organs or the whole body

- For example:

— Systemic Lupus Erythematosus (anti-nuclear Ab.):
Harms kidneys, heart, brain, lungs, skin...

— Rheumatoid Arthritis (anti-IgG antibodies): Joints,
hearts, lungs, nervous system...

— Rheumatic fever: cross-reaction between antibodies
to streptococcus and auto-antibodies.



Pathogenesis

» Hashimoto thyroiditis is an autoimmune
disease in which the immune system reacts
against a variety of thyroid antigens.

» There is progressive depletion of thyroid
pithelial cells (thyrocytes), which are gradually
replaced by mononuclear cell infiltration and
fibrosis.

= Sensitization of autoreactive CD4+ T-helper
cells to thyroid antigens appears to be the
Initiating event.



« Hashimoto's thyroiditis



Massive lymphoplasmcytic
infiltration with lymphoid follicles
formation

Destruction of thyroid follicles

Remaining follicles are small and
many are lined by Hurthle cells

Increased interstitial connective
tissue

plasma cells, histiocytes

scattered intrafollicular
multinucleated giant cells

Polyclonal lymphoplasmacytic
population







= (, gastric acid (negative feedback gone) { L
= /Mgastrin release (nothing to stop it) :
* Hypergastrinemia > §‘ 0 h e
= Hyperplasia of antral gastrin-producing G cells ‘Qf "
= intrinsic factor 8

= ( ileal vitamin B,, absorption :
* perniciousanemia > .

* intestinal metaplasia
* Goblet cells .

* Associated with Oxyntic atrophy
= /N risk of gastric adenocarcinoma
* Risk is greatest in autoimmune gastritis




AUTOIMMUNE GASTRITIS

= Pathogenesis: serum anti-parietal cells and anti-intrinsic
factor (IF) antibodies

= Gross: flattened rugal folds

= Micro: dense lymphoplasmacytic infiltration, metaplastic
changes

= Vitamin B12 deficiency and pernicious anemia (some)

= |ncreased incidence of mucosal dysplasia and
neuroendocrine tumors



AUTOIMMUNE GASTRITIS
HISTOLOGY
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« Histologically, the skin of a patient with SLE may

demonstrate a vasculitis and dermal chronic
Inflammatory infiltrates,
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« Here is a glomerulus with thickened pink capillary loops, the so-
called"wire loops", in a patient with lupus nephritis. The
surrounding renal tubules are unremarkabile.




Here is another granular pattern of
Immunofluorescence in the glomerulus, this time with

antibody to C1g complement, which is more specific
for SLE.




* The thickened basement membrane (arrow) that results from immune

complex deposition in the glomerular capillary loop is prominent in this
electron micrograph.

The dark immune deposits are located mainly in a subendothelial
position.




Sjogren Syndrome

« Characterized by dry eyes and dry mouth as a result of
lacrimal and salivary gland involvement by lymphocytic
Infiltration, fibrosis, and destruction mediated by CD4+
cells helping antibody production, of which anti-SS-A and
anti-SS-B are the most specific.

« Most patients are middle to older age women.

« Lacrimal and salivary gland inflammation of any cause
(including Sjogren's) is called Mikulicz's syndrome.



SJOGRENS SYNDROMES

-MID. AGES

-RH. ARTHRITIS ASSOCIATED WITH SECONDARY PHASE.

-DRY MOUTH

-DRY EYE

-5.G INFILTRATED BY CD4 LYMPHOCYTES AND ACINAR DISTRUCTION
-RISK OF 5.G. AND EXTRASALIVARY LYMPHOMAS




* The mononuclear inflammatory infiltrates,
Interstitial fibrosis, and acinar atrophy of a
minor salivary gland




TRANSPLANT REJECTION

Immunologic Mechanisms

. The HLA system is a key factor in most reactions. Reactions
are mediated by either T lymphocytes or by antibody. The
major types of hypersensitivity reactions involved are types
Il and IV.

. The ABO system, best characterized as the major blood group
antigens, is also important because these antigens are
expresed on all cells except those in the central nervous
system. Thus, matching for ABO compatibility is important for
transplantation.

. T-cell mediated reactions: Can be either CD4+ cells generating
delayed hypersensitivity reactions after recognizing foreign
HLA class Il (DR) antigens or cytotoxic CD8+ cells
recognizing foreign HLA class | (A,B, or C) antigens. The donor
tissue or donor lymphocytes within the transplanted tissue carry
the offending HLA antigens.

. Antibody mediated reactions: These can be mediated
through complement-mediated cytotoxicity, antibody-
dependent cytotoxicity (ADCC), or immune complexes.



- Thisis a form of acute renal transplant rejection known as acute cellular
tubulointerstitial rejection because most of the inflammation is in the
interstitium.

 The glomerulus seen here is normal, but the tubules are infiltrated by many
lymphocytes at the upper right.
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At |g magnl |cat|on tﬁe lymp ocytes and p[asma ce Is are seen around a
renal tubule in a renal transplant patient with acute cellular rejection.

This type of rejection can occur at any time following transplantation when
Immunosuppression is diminished.

This is treated by administering cyclosporine and other immunosuppressive
agents.
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« Immunologic disease can also complicate solid organ

transplantation. Here is a renal biopsy that
demonstrates marked interstitial fibrosis in a patient

with chronic vascular rejection.
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the renal arteries with chronic vascular rejection are markedly thickened

and fibrotic.

rejection usually occurs slowly over several months to years following

There is interstitial fibrosis and chronic inflammation. Such chronic
transplantation.



 The immunofluorescence pattern with acute tubulointerstitial renal transplant

rejection is shown here, in which immune deposits occur between glomeruli
In the interstitium.

Both type Il and type IV immune hypersensitivity reactions contribute to this
rejection reaction.




 ThisIs acute vascular rejection In a heart transplant.

« The inflammatory reaction consists mostly of lymphocytes and is seen mainly around
small arteries, a vasculitis.

Such a reaction can occur when the dose of immunosuppressive drugs is decreased
in the months following transplantation. Increasing immunosuppresive therapy in
these patients is not as effective as for acute cellular rejection,




By immunohistochemical staining with antibody to CD3, the T-lymphocytes
In the myocardium involved in this acute cellular rejection phenomenon in
a heart transplant recipient can be identified here.




Classifications of Amyloidosis

A. Systemic amyloidosis
1. Primary amyloidosis
2. Secondary amyloidosis

B..Localized amyloidosis
1. Senile cerebral
p)
C

. Senile cardiac
. Type 2 diabetes.
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AMYLOIDOSIS

ACQUIRED

(notinherited),
common

DUETO:

usual amounts of a
normal protein which is
inherently
amyloidogenic

another, underlying
disease which
produces one of the
following:

greatly increased amounts
of a normal protein which
has the potential to form
amyloid

an abnormal protein
which is inherently
amyloidogenic

HEREDITARY
(not common)
DUETO:

a genetic mutation thatis
present from birth and which
leads to the production of
amyloid-forming proteins




Primary amyloidosis

» AL ( light chain proteins)

» Associated diseases- Plasma cell dyscrasia e.g
multiple myeloma, B cell ymphoma,others

» Organ distribution- kidney,heart, bowel,nerves

» Stains to distinguish- congophilia perisists after
permanganate treatment of section; specific
Immunostains anti L, anti K.

» Pathogenesis- Stimulus----- Monoclonal B cell
proliferation----- Excess Igs & light chains-----
partial degradation------ Insoluble AL fibril




AL-amyloidosis

Normal glomerulus with Amyloidosis with deposits MIDD with deposits
open capillary lumens obliterating the glomerulus distorting the glomerulus

No immunoglobulin Monoclonal light chain Monoclona! light or heavy
deposits detected dense deposils detected chain deposits detecled



AL amyloidosis

Is most frequently caused by a clonal expansion of plasma
cells in the bone marrow that secrete a clonal Ig LC that
deposits as amyloid fibrils in tissues.

AL amyloidosis can occur in multiple myeloma and other B
lymphoproliferative diseases, including non-Hodgkin's
lymphoma and Waldenstrom’s macroglobulinemia.

AL amyloidosis Is the most common type of systemic
amyloidosis in North America.

More than 90% of patients have a serum or urine monoclonal
lg protein that can be detected by immunofixation
electrophoresis or free light chain assay.



« AL amyloidosis and can be present in the
Interstitium of any organ except the central
nervous system.



Clinical signs of
AL amyloidosis.

A. Macro-glossia.
B. Periorbital
ecchymoses



« Bone marrow biopsy specimen, stained with antibody to A

light chain.
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Secondary amyloidosis

» AA (amyloid associated protein) derived from
larger precursor protein SAA.

» Associated disease chronic inflammation e.g
infections( TB, leprosy, osteomyelitis,
bronchiectasis), autoimmune diseases(
rheumatoid arthritis, IBD), cancers ( RCC,
hodgkin's disease), FMF

» Organ distribution-kidney, liver, spleen, adrenals

» Stains to distinguish- congophilia dissapears after
permanganate treatment of section, specific
immunostains anti AA.

» Pathogenesis- Stimulus----- chronic inflammation-
----activation of macrophages------cytokines(IL
1,6)--—-partial degradation----AEF-----Insoluble

A




Staining characteristic of
amyloid

e Stain on gross:
Lugol's iodine
e H&E:

Extracellular, homogenous, structureless, eosinophilic
hyaline material

 Metachromatic stains( rosaniline
dyes)

Methyl voilet and crystal voilet--- rose pink colour to
amyloid

e Congo red and polarised light

Pink red colour




Amyloid deposition in the ECM
Special staining methods. s =

" Metilviolet and cresylviolet - ,:
red staining (metachromasia) R e
= Congo red - red staining under -~ ,g

= Congo red - apple-green <

birefringence under polarized
light

® Tioflavin S - yellow-green
fluorescence

* Immuhohistochemistry




Staining chararcteristics of
Amyloid

1.Stain on Gross-
oldest method used
by Virchow on cut
section of gross
specimen is Lugols
lodine which imparts
mahogany brown
colour to the amyloid
deposit which on
addition of sulfuric
acid turns blue.




Structure of Amyloid

* Crystallography:
Cross-B-pleated sheet
conformation

« EM: Continuous
nonbranching fibrils
with a diameter of 7.5
to 10 nm

Kumar et al: Robbins & Cotran Pemo»c Basis of Disease, 8th Eduon,
Copyright © 2009 by Ssunders, an imprint of Elsevier, Inc. Al rights reserved,




« When stained with Congo red and observed under polarized
light, amyloid has a characteristic "apple green”

birefringence as seen here in deposits around small arteries
and within the cortex of the adrenal gland of a patient with

multiple myeloma and excessive light chain production (AL
amyloid).




* thioflavin-T positive




By electron microscopy, amyloid is seen to be composed of a "beta-pleated sheet" of
fibrils, seen here as irregular grey material.

When the amyloid protein is made up of immunoglobulin light chains, then itis "AL
amyloid" and when it is derived from serum amyloid-associated protein, then it is "AA

amyloid."
In terms of the effect upon the organs, "amyloid is amyloid".



* This Is the immunofluorescent appearance of the

myocardium with antibody to lambda light chain. Thus,
this is "AL amyloid".
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The Spleen In Amyloidosis
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Lardaceous amyloidosis of the spleen

The sectioned surface shows
presence of plae waxy

translucency in a map-like
pattern




Amyloidosis spleen

’ »
‘2 wr s ) >
J f * . .
i ‘
r -
| —
o g " v
4 ’ » ’
¢
»
‘l
!
v A
S N
. P .
. ', _ 3 »
2”5 7.2
"l p A - .
2 oy ot .
s . .
s » o e A ) ' . e '
m - 1 . _ ; Polarising microscopy, X200
> - - - - . . -

A, The pink acellular amyloid material is seen in the red pulp causing
atrophy of while pulp.

B, Congo red staining shows Congophilia as seen by red-pink colour.
C, When viewed under polarising microscopy the corresponding area
shows apple-green birefringence. . |
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Nel7-a “Sago spleen”




Amyloidosis of kidney

The kidney is small and
pale in colour.
Sectioned surface
shows loss of cortico-
medullary distinction
(arrow) and pale, waxy
translucency.




+ Kidney, amyloidosis
 stained by Congo red




« Amyloidosis of kidney (green
birefringence).

« Congo red - polarizing
microscopy.




Amyloidosis of the heart




Amyloidosis of the heart




Amyloidosis of the heart

(congo red)




microscopy.
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« The liver parenchyma is marred by grossly-evident amyloid

deposits, which manifest as pale waxy areas.




Amyloidosis of liver.

The hepatic parenchyma is infiltrated
and replaced by nodular
accumulations of amyloid.

H&E.




AMYLOIDOSIS OF THE LIVER




HIV/ AIDS

« AIDS (acquired immunodeficiency syndrome)
IS a syndrome caused by a virus called HIV
(human immunodeficiency virus).

* HIV Is the virus, which attacks the T-cells
(CD-4 cells) in the Immune system.

* AIDS is the syndrome, which appears in the
advanced stage of HIV infection.



HIV Is an enveloped RNA virus:

As HIV buds out of the host cell during replication, it acquires a
phospholipid envelope.

Protruding from the envelope are peg-like structures that the
viral RNA encodes.

Each peg consists of three or four gp41 glycoproteins (the
stem), capped with three or four gp120glycoproteins.

Inside the envelope the bullet-shaped nucleocapsid of the virus
IS composed of protein, and surrounds two single strands of
RNA.

Three enzymes important to the virus's life cycle - reverse
transcriptase, integrase, and protease - are also within the
nucleocapsid




Key to Terms

oy
o w
pnF

HIV capsid: HIV's core that contains
HIV RNA

HIV envelope: Outer surface of HIV

HIV enzymes: Proteins that carry
out steps in the HIV life cycle

HIV glycoproteins: Protein "spikes”
embedded in the HIV envelope

HIV RNA: HIV's genetic material

P

HIV Glycoprotelns)

* HIV Is a retrovirus that infects the vital organs and
cells of the human immune system.



Stages of the HIV life cycle:

1) binding,

2) fusion,

3) reverse transcription,
4) Iintegration,

5) replication,

6) assembly,

/) budding.



https://aidsinfo.nih.gov/understanding-hiv-aids/glossary/4597/binding/
https://aidsinfo.nih.gov/understanding-hiv-aids/glossary/3320/fusion/
https://aidsinfo.nih.gov/understanding-hiv-aids/glossary/3321/reverse-transcription/
https://aidsinfo.nih.gov/understanding-hiv-aids/glossary/381/integration/
https://aidsinfo.nih.gov/understanding-hiv-aids/glossary/1648/replication/
https://aidsinfo.nih.gov/understanding-hiv-aids/glossary/4593/assembly/
https://aidsinfo.nih.gov/understanding-hiv-aids/glossary/814/budding/

Stages of the HIV life cycle

1. Binding and fusion

First, the HIV virus attaches itself to a T-helper cell and releases
HIV into the cell.

2. Conversion and integration

Once inside the cell, HIV changes its genetic material so it can
enter the nucleus of the cell and take control of it.

3. Replication

The cell then produces more HIV proteins that can be used to
produce more HIV.

4. Assembly, budding and maturation

New HIV particles are then released from the T-helper cell into the
bloodstream.

These are now ready to infect other cells and begin the process
all over again.



The HIV Life Cycle
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{(attachan 230if) 20 receptors on the mariace of 2 CD4 cott
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The HIV Life Cycle

HIV medicines in six drug classes stop @ HIV at different stages in the HIV life cycle.

o Binding (also called Attachment): HIV binds
(attaches itself) to receptors on the surface of a CD4 cell.

&> CCRS Antagonist

e Fusion: The HIV envelope and the CD4 cell membrane
fuse (oin togethwer), which allows HIV to enter the CD<4 cell.

& Fusion inhibitors

3 Reverse Transcription: inside the CD4 cell, HIV releases and uses
reverse transcriptase (an HIV enzyme) to convert its genetic
maternal—HIV RNA—into HIV DNA. The conversion of HIV RNA to HIV DNA
allows HIV 1o enter the CD4 cell nuclieus and combine with the cell's genetic
material—cell DNA.

&N 2 it se = inhibitors (NNRTIs)
&> Nucleoside reverse transcriptase inhibitors (NRTI1s)

5 Replication: Once integrated into the CD4 cell DNA, HIV begins to
use the machinery of the CD4 cell to make long chains of HIV proteins.
The protein chains are the building blocks for more HIWV.

4 Integration: Inside the
CD4 cell nucieus,. HIV
refleases integrase (an HIV
enzyme). HIV uses integrase
to insert dntegrate) its viral
DNA into the DNA of the
CcD4 caell.

&> Integrase inhibitors

— - =, . Z . Assembly: New HIV
proteins and HIV RNA
move to the surface of the cell
and assemble into immature
C(noninfecticwus) HIV.

Protease

. ; Budding: Newly formed immature (noninfecticus)
HIV pushes itself out of the host CD4 cell. The new <
HIV releases protease (an HIV enzyme). Protease acts to

break up the long protein chains that form the immature
virus. The smaller HIV proteins combine to form mature
Cinfectious) HIV.

4> Protease inhibitors (Pis)
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Routes of Transmission of HIV

1 Sexual Contact:

* Blood Exposure:

» Perinatal:

Male-to-male
Male-to-female or vice versa

Female-to-female

Injecting drug use/needle sharing

Occupational exposure

Transfusion of blood products

Transmission from mother to baby

Breastfeeding

=
e
o_,."b
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Clinical Features

IP *1-2ms
= Acute Stage: MN - Like syndrome

rash
+ CNS

= Latent Stage: ASymptomatic
- = 8-10 years
- Persistent Generalized

Lymphadenopathy (PGL)
- AIDS - related complex (ARC)

= Late Stage: AIDS ({, CD4 T cells)



Incubation Period

* The incubation period is from HIV infection till
development of AIDS.

* [t is from a few months to 10 years or even more.

* However it is estimated that 75% of people infected
with HIV will develop AIDS at the end of 10 years.



Second phase-

Asymptomatic contact
Initial HIV inf. or after illness of inf.
No symptoms
Last 2 to 10 yrs.
Third phase-
PGL (Persistent Generalized Lymphadenopathy)
¥ Enlargement of lymph nodes.

¢ outside the inguinal area
F more than 2 areas
¢ more that 3 months



Persistent Generalized
Lymphadenopathy (PGL)

Presenting Signs and Symptoms
Lymph nodes larger than 1.5

cm in diameter in 2 or more
extrainguinal sites of 3 or more

months duration

Nodes are non-tender,
symmetrical, and often involve
the posterior cervical, axillary,

occipital, and epitrochlear nodes



Stage 3

Persistent generalized .
lymphadenopathy (PGL) lymph node

The lymph nodes swell for a few weeks, or even | \

months.

Normal
lymph node

'




Lymphadenopathy in AIDS




HIV-ASSOCIATED LYMPHADENOPATHY

Marked lymphocyte deple
seen, and sinuses appear patent.

. Follicles are not

.

1011 1S seen

t



Box 18B.1 Association of pulmonary infedions with different CD4

strofo

CDA4 cell counts when
infechon first occurs

Pulm onary infections

=500 cellsf L

Aaute pharyngitis, bronditis, sinusitis
Prieurncnic

FTE

200 - 500 cells/ L

Fecurent bocerial preumonid
Varicello zoster prneum onitis

100 - 200 cells/pL

PP
Disseminoted TB

<100 cells L

Disseminoted MAC

Fungal pneumonia [Aspergillus, Condidao)
MY preurncnitis

Hemes simplex pneurmn cnitfis

* Most pulmonary infecions occur with increasing frequency of lower 04 cell counts.




Examples of AIDS-Defining Conditions

I HiV-Related |

| Encephalopathy

Cytomegalovirus Retinitis
(with loss of vision)

fh b
— Mycobacterium
Pneumocystis Jiroveci Tuberculosis
Pneumonia (pulmonary or -
extrapulmonary)

-600 cells/mm?

-400 cells/mm?

Chronic Intestinal |
Cryptosporidiosis %J

E
.
Invasive Cervical
BL Cancer

-200 cells/mm?

CD4 < 200 cells/mm?



Opportunistic Infections

Respiratory system

— Pneumocystis Carinii Pneumonia (PCP)
— Tuberculosis (TB)

— Kaposi's Sarcoma (KS)
Gastro-intestinal system

— Cryptosporidiosis

— Candida

— Cytomegolavirus (CMV)
— |lsosporiasis

— Kaposi's Sarcoma
Central/peripheral Nervous system
— Cytomegolavirus

— Toxoplasmosis

— Cryptococcosis

— Non Hodgkin's lymphoma
— Varicella Zoster

— Herpes simplex

Skin

~ Herpes simplex

— Kaposi's sarcoma

— Varicella Zoster



Pneumocystis carinii pneumonia




ii pneumonia

11

Pneumocystis car




Pneumocystis carinii pneumonia
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Pulmonary tuberculos




Pulmonary tubercuIOS|s




Toxoplasmosis




Toxoplasmosis




Cytomegalovirus
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Cytomegalovirus
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Candidiasis
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Cryptococcosis




Kaposi sarcoma



https://www.google.ru/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj-4drDnZHXAhUiP5oKHSWCAoMQjhwIBQ&url=http%3A%2F%2Fscienceblog.cancerresearchuk.org%2F2010%2F01%2F22%2Fhigh-impact-science-kaposi-sarcoma-and-aids-unravelling-a-medical-mystery%2F&psig=AOvVaw1Cu_V_lGSBbt4XOmFS8l7k&ust=1509208373719154
https://www.google.ru/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj-4drDnZHXAhUiP5oKHSWCAoMQjhwIBQ&url=http%3A%2F%2Fscienceblog.cancerresearchuk.org%2F2010%2F01%2F22%2Fhigh-impact-science-kaposi-sarcoma-and-aids-unravelling-a-medical-mystery%2F&psig=AOvVaw1Cu_V_lGSBbt4XOmFS8l7k&ust=1509208373719154

Kaposi sarcoma




Virus associated Lymphomas

m EBV Burkitt's lymphoma
Nasal type NK cell lymphoma
Post-transplant lymphoproliferative disorders

AIDS associated lymphomas
Some classical type Hodgkin’s disease

m HTLV-1

m HHV-8 Causes multicentric Castleman’s disease



Primary
CNS
lymphoma
In AIDS




Burkitt's Iymphoma




Nasal type NK-lymphoma




Nasal type NK-lymphoma
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