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AMYLOID DISEASE

Dr. B. Walker
The term amyloid means "starch like" and derives from early belief about it's nature.  It has long been known to be a protein, but the nature of the protein has just recently been identified.  Amyloid disease is not common, but is an important cause of the nephrotic syndrome and is an important complication of disease, such as multiple myeloma, rheumatoid arthritis and chronic infections.  It also occurs spontaneously.

Gross Appearance
Infiltrates organs, such as heart, liver, spleen and kidneys, producing enlarged, firm organs,

"sago spleen", "lardaceous viscera".

Microscopic Appearance
Homogenous, pink material like "hyaline".  Stains with Congo red and also gives green birefringence with this dye in polarized light (very specific test).  Also stains with Thiofiavin T (yellow fluorescence in U.V.).

Ultrastructure
Fibrils 50-1 50 A diameter.

Chemical Properties
Amyloid is composed of:

1.
Amylogenic protein (90%);

2.
Amyloid P component;

3.
Glycosaminoglycans (minor).

Amyloid is not a single entity, but a descriptive term for the deposition of protein with "amyloid" features.  Amyloid is a highly insoluble fibrous glycoprotein, which is very resistant to proteolytic digestion.  Previously, amyloid was believed to be arranged as -pleated sheet.  However, this has not been supported by more recent data.  Various types of amyloid are recognized:

1 
AL Protein.  Found in amyloid associated with multiple myeloma.  The amino acid sequence is similar to that of the variable portions of immunoglobulin L chains.  Part of the constant region may also be present.

2.
AA Protein.  There is no homology with immunoglobulins.  A circulating precursor (SAA) is found in the blood, which is a pre-albumen by electrophoresis.  It is an acute phase reactant, appearing during acute inflammation.  Conversion to amyloid fibrils involves partial degradation by macrophages.  A-A protein is also found in Hereditary Amyloid associated with Mediterranean Fever.

3.
2 Microglobulin.  Found in patients on chronic renal dialysis.  This protein accumulates in the blood stream.

4.
Pre-albumin (Transthyretin).  Found in senile cardiac amyloid (patients in eighth or ninth decade of life with heart failure and/or sudden death) and in some Familial neuropathies.

5.
Calcitonin.  Associated with medullary carcinoma of thyroid.

All types of amyloid are associated with a second protein, which has a doughnut shape in the electron microscope and is called the 'P' component.  Its function is not known.  An identical glycoprotein is found in the blood.

Classification


Protein


Precursor

A
Generalized Amyloidosis

Associated with multiple myeloma or B cell lymphoma

Associated with chronic infections

Hemodialysis associated

Hereditary (various)
AL

AA

2 mG

AA or pre alb.
L chains

SAA

2 mG

SAA or pre alb.

B.
Localized Amyloid
Senile cardiac

Senile cerebral [Alzheimer's)

Endocrine
pre alb.

A4

procalcitonin
pre alb.

?

calcitonin

The older literature refer's to primary [idiopathic) and secondary amyloid.  Secondary amyloid is due to chronic inflammation and is of the AA type.  Originally, primary amyloid was idiopathic with no known cause (even lymphoma or myeloma) and associated with AL type deposits.  In this classification, amyloid due to amyloid was part of a separate entity separate from 1 and 2 amyloid.  Now, the newer text refers to 1 as amyloid due to immunocyte dyscrasias (Iymphoma or myeloma).  Secondary amyloid is secondary to chronic inflammation and is of the AA type.

Clinical Features
$
organomegally

$
proteinuria, renal failure

$
heart failure, conduction defect, sudden death

$
neuropathy

$
carpal tunnel syndrome

$
hemorrhage

$
arthropathy,

Amyloid disease has a gradual onset and relentless progress, leading to failure of the involved organs.  The localized, or tumorous, forms are benign, however.  Fatigue, weight loss, edema, dyspnea,

parasthesias are common symptoms.  Enlargement of the liver, spleen, tongue, or heart may be found.  Clinical syndromes, due to amyloid disease, include: the nephrotic syndrome, carpel tunnel syndrome, congestive heart failure, sprue, peripheral neuropathy and orthostatic hypotension.  Laboratory studies frequently show anemia, proteinuria and monoclonal spike in serum or urine.  Diagnosis is by biopsy.  This may be of the rectum, kidney, skin, liver, or tongue.

Amyloid is inert; it causes disease by replacing parenchymal cells and mechanically interfering with function.

Pathogenesis
The current concept of the pathogenesis of amyloid deposits is that some normal proteins are Aamyloidogenic@, in the sense that, after partial degradation by proteolytic enzymes, they spontaneously aggregate together in the -pleated sheet configuration and are insoluble.  Bence-Jones proteins [immunoglobulin L chains) can be chemically converted into amyloid - but not all of them.  In other words, some Bence-Jones proteins have the amino acid sequence in the VL region, which makes them amyloidogenic, but some do not. the same thing probably is true for SAA, the A-A protein precursor.  Other proteins may also be amyloidogenic - a precalcitonin, for instance, may be responsible for the amyloid often associated with medullary carcinomas of the thyroid.  Macrophages seem to play an important role in degrading precursor molecules to the amyloid-forming proteins.

One possible scheme for secondary amyloid pathogenesis is as follows:
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Treatment and Prognosis
None except treat predisposing condition.  Mean survival for primary amyloid disease is 15 months, for amyloid disease associated with multiple myeloma, it is 4 months (Mayo clinic series).  Localized amyloid has little mortality.
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