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PA3201: Clinical Pathology: Wednesday February 26th 2003 2 Hours  Dr. Kulkarni  

Sham Kuganantharajah : 416 783 5978 : contactsham@go.com

Overview of Endocrine System and Disorders of the Pituitary

ENDOCRINE SYSTEM

· Coordinates body’s internal physiology

· Regulates its development

· Helps to adapt to nutritional and external environmental changes

· Three main features:

· Speed of response is relatively slow.  There is a significant lag (relative to electrical responses for ex) between stimulus and response of endocrine system to bring body/system back to homeostasis.

· Info. system conveyed via hormones

· Largely self regulating

· Hormone: any substance in an organism that carries a signal to generate some alteration at cellular level

· Endocrine hormones arise in one tissue, “gland” and act on a target cell bearing specific receptors

· Paracrine hormones: arise from cell, travel relatively small distance to interact with specific receptors on another cell

· Autocrine hormones: produced by a cell that is also a target cell

· Endocrine System: types of hormones

· Chemically, there are three groups of hormones: 
· a) Hormones derived from amino acid tyrosine, 
· Adrenaline, 

· Noradrenaline, 

· Thyroid hormones (thyroxine/ triiodothyronine), 

· Action: Enter cells & activate mitochondrial energy metabolism (rapid action)

· Also helps in protein synthesis via nuclear receptors (slow action)

· Dopamine (neurotransmitter which also acts as a hormone)
· b) Peptide and protein hormones, 
· Protein hormones: 
· Pituitary hormones-TSH (Thyroid Stimulating Hormone), LH (Luteininizing Hormone) FSH (Follicle Stimulating Hormone), GH (Growth Hormone),  prolactin and ACTH (Adrenocorticotropic Hormone)

· Pancreatic hormones-insulin, glucagon, somatostatin

· Duodenal and jejunal- secretin and cholecystokinin
· (TSH, LH, FSH and GH are glycoproteins)
· Peptide hormones bind to specific membrane receptors and their effects are mediated by intracellular second messengers e.g. cAMP, peptides and catecholamines

· Examples of peptide hormones: ADH (Antidiuretic Hormone), parathyroid hormone, gastrin, calcitonin, TRH (Thyroid releasing hormone), GnRh (Gonadotropin releasing hormone), GHRH (Growth hormone releasing hormone)

· Hormone Action

· There are specific receptors on cell membranes 

· Activation of receptor sites releases or suppresses adenylcyclase

· cAMP thus produced moves to other parts of the cell to activate protein kinases

· This sets up reaction which leads to appropriate hormone effects

· c) Steroid hormones: they are derived from cholesterol.

· They enter the cell and interact directly with nuclear chromatin 

· Examples: cortisol, aldosterone from adrenal cortex, testosterone from testes, progesterone and oestradiol from ovaries

· Hormone Action: 

· Pass through cell membranes and are bound to specific cytoplasmic receptors

· Resulting complexes are translocated to the nucleus

· Transcription of specific messenger RNA takes place

· Complexes move back into cytoplasm where protein synthesis takes place

Internal Control of Endocrine System

· Cyclical variation: rhythmic variations in the endocrine system mediated via ant pituitary 

· e.g. menstrual cycle; daily variations (circadian rhythms) modulate release of ant pituitary hormones

· Response to environment: lead to release of certain hormones 

· e.g. cortisol and catecholamines in response to physical or emotional stress; intake of food releases gut hormones & insulin

· Feedback Loop: this achieves self regulation of endocrine system; 

· Negative as well as positive feedback; system stays in delicate equilibrium; 

· Most feedback loops involve ant pituitary and its target glands

· Hormonal Cascade: The signal pathway originates with the brain and culminates with ultimate target cells. This amplifies specific signals

· Environmental/internal signal( CNS(limbic system (electrical or chemical signal) ( hypothalamus (electrical or chemical signal) ( releasing hormones ( ant pituitary ( target gland (ant pituitary hormone) ( ultimate hormone release ( systemic effect






Hormonal assays

· Methods for determination of hormone concentrations 

· Generally measured by immunoassays, bioassays or receptor assays

· Immunoassays: based on interaction between antibody and antigen (hormone), most common method being ELISA (Enzyme Linked Immunosorbent Assay – A type of test used to detect either antigen or antibody) 

· Bioassays: compare bioactivity of a hormone with that of a reference preparation

· Measure physiologic responses

· Useful in measuring the large protein hormones produced by anterior pituitary

· Receptor assays: hormone preparation is used as binding agent

· Used to measure receptor number in specific tissues

· E.g. estrogen – progesterone receptor assays in Carcinoma of the breast

Pathogenesis of endocrine Diseases

Common pathological processes (for both congenital or acquired diseases)

· 1. Auto immune disease: 

· Organ specific autoimmune diseases of pancreas, testes (i.e. testicular feminization syndrome), thyroid (Hashimoto Thyreoditis), adrenal (Adrenalitis), endocrine parathyroid and pituitary gland, 

· Characterized by specific auto antibodies in the serum often present years before clinical symptoms are evident, 

· More common in women, 

· Genetic component, HLA association, 

· Examples: Graves Disease, IDDM type I (Insulin Dependent Diabetes Mellitus) 

· 2. Enzymatic defects: 

· Biosynthesis of most hormones involves many stages, 

· Deficient or abnormal enzymes( complete or reduced production of end product hormone, 

· Severe deficiencies is present early in life, 

· Partial deficiencies is present later with mild  signs and symptoms or signs only under stress, 

· Example: congenital adrenal hyperplasia (chromosome 6 abnormality due to mutation and deletion)

· 3. Endocrine tumors: 

· Most commonly in thyroid, pituitary and parathyroid, 

· More commonly benign than malignant, 

· Could be autonomous i.e. independent of physiological control mechanisms, 

· However, many show evidence of feedback occuring at higher setpoint than Normal e.g. ACTH secretion from pituitary basophil adenoma, 

· Molecular basis of some of these tumors is now understood e.g. abnormal protein in prolactinoma and abnormal chromosome 11 in MEN type I and chrom. 10 in MEN type IIA

· 4. Receptor abnormalities: 

· Hormones work by activating cellular receptors.  Rarely, hormone secretion & control are normal but receptors are defective e.g. testicular feminization syndrome and peripheral insulin resistance in diabetes

Sic-euthyroid Syndrome: In some chronic conditions, you will get low T4 and T3 levels and as a result, Thyroxin will be prescribed by the physician to correct the hypothyroid state.  This actually makes the patient worse as the thyroid itself is healthy. There is an often underlying pathology needs to be corrected first.  The clinical clue for this would be low T3 and low T4, but normal levels of TSH.

NORMAL PITUITARY 

· Bean shaped gland at the base of the brain within the sella turcica

· Connected to hypothalamus by stalk- axons from hypothalamus + portal venous plexus

· Anterior and Posterior Pituitary are Embryologically, functionally and histologically distinct

· Anterior pituitary

· Adenohypophysis

· Epithelial cells derived embryologically from developing oral cavity

· Secrete growth hormone, thyrotropin, LH, FSH, corticotropin, prolactin

· Cell population of Anterior Pituitary

· Based on H.E. stain: acidophilic, basophilic or chromophobe classifications can be made.  Based on immunohistochemistry: 

· Somatotropes: GH

· Lactotropes: prolactin

· Corticotropes: ACTH

· Thyrotropes: TSH

· Gonadotropes: FSH, LH

· Posterior Pituitary

· Neurohypophysis

· Nerve fibres from the hypothalamus

· Secrete Vasopressin or ADH and oxytocin.  These are peptides synthesized by the supra optic and paraventricular nuclei of hypothalamus; stored and released from the posterior pituitary

· Oxytocin released in response to peripheral stimuli of cervical stretch receptors and suckling at breast

· Vasopressin release is stimulated by changes in hypothalamic osmoreceptors

· Cell Population of Posterior Pituitary

· Unmyelinated axons from the supraoptic and paraventricular nuclei of the hypothalamus

· Pituicytes or glial cells

· Hypothalamo Pituitary Axis

· Plays a central role in endocrine system

· Mounts appropriate hormonal response to stimuli from higher centers

· Stimuli: changes in external environment, alteration in supply of nutrients, change in ambient temperature, physical or psychological stress

· Intact pituitary stalk is necessary for production of hormone from pitutary. 

· Most hormone production from ant pituitary is stimulated by hypothalamic hormones which are secreted directly into ant pituitary blood supply (portal circulation).  However, there is an exception: PROLACTIN IS UNDER INHIBITORY CONTROL BY HORMONES FROM HYPOTHALAMUS

· Negative feedback inhibition of pituitary hormones by target tissue hormonal secretion e.g. cortisol inhibits adrenocorticotropin hormone, thyroid hormones inhibit thyrotropin

GROWTH HORMONE

· Polypeptide, necessary for N linear growth

· Serum levels undetectable for most of the day

· Peaks after meals, but decreased after high glucose meals

· Sustained rise during sleep

· Acts indirectly through serum factors synthesized in liver (IGF- insulin like growth factor)

· Stimulated by GHRH, sleep, exercise, insulin, hypoglycemia

· Inhibited by somatostatin, glucocorticoids, hyperglycemia and hypothyroidism

· Growth Hormone : Pathology

· Decreased GH- in adults: no significant pathology.  However literature have shown now that decreased GH is associated with many non-specific symptoms in adults such as decreased longevity, decreasted libido, low energy etc.

· In children ( short stature

· Treated by recombinant human GH

· Increased GH
· In children- gigantism

· Adults( acromegaly

· Thickened soft tissues of palms and heels, increased sweating, coarse features, diabetes, CTS, HT. Most commonly secondary to pituitary adenomas or carcinoid tumors

· Growth Hormone Secreting Adenoma.  Tumor cells filled with large membrane bound secretory granules

· Pituitary Adenoma

· Non functional adenoma (they tend to be larger than the hormone secreting ones)

· Monomorphic cells

· Absence of reticulin network

· Tumors in general can present one or both of 2 ways:

· Mass effect (due to its size and location) ( Will take time before reaching sufficient size to give rise to symptoms.

· Functional effect (secretory) ( will give rise to symptoms earlier and thefore treatment will be sought sooner

· Metastatic effect

PROLACTIN

· Polypeptide

· Promotes milk production and antagonizes sex steroid peripherally

· Stimulation: physiologic: sleep, stress, pregancy, breast feeding, sexual activity and mid cycle

· Pharmacologic: psychotropics e.g. haldol, risperidone, alpha methyldopa, verapamil, domperidone

· Pathologic: pituitary adenoma, transection of pituitary stalk, primary hypothyroidism, CRF, cirrhosis

· Inhibition: dopamine and its agonists bromocriptine 

· Hypoprolactinemia- inability to lactate, seen in Sheehan’s syndrome

· Hyperprolactinemia- galactorrhea, infertility, hypogonadism

· Typically  a younger female who has had children, but not currently pregnant however presenting with galactorrhea and some pressure symptoms due to mass effect.

· Estrogens reduce tumor

· Treated by bromocryptine or carbegoline, surgery+/-, radiation or long acting D2 agonist e.g. Dostinex

· Usually slow growing tumors

· Prolactinoma
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Most common type of hyperfunctioning pituitary adenoma

· Small microadenomas to large tumors with mass effect

· Immunohistochemical stains demonstrate presence of prolactin

· Amenorrhea, galactorrhea, loss of libido and infertility

· Sparse granules

· Tumor cells contain abundant granular endoplasmic reticulum (active protein synthesis)

· Small number of secretory granules

· Hypopituitarism

· Can result from : Non secretory pituitary adenomas

· Post partum pituitary infarction- Sheehan syndrome

· Pressure atrophy of the ant pituitary – empty sella syndrome 

· Causes 8 “I”s: 

· invasive or tumors, 

· infarction or Sheehans syndrome, 

· infiltrations e.g sarcoid, hemochromatosis, 

· iatrogenic- post surgical or radiation, 

· infectious syphilis, TB, 

· injury or head trauma, 

· immunologic-autoimmune destruction, 

· idiopathic

· Less GH- no clincally apparent signs 

· Less prolactin- decreased lactation

· Less gonadotropins- erectile dysfunction in men and amenorrhea, infertility in women

· Less TSH- hypothyroidism

· Less ACTH- adrenal insufficiency

· Sheehan Syndrome
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Originally described as sudden ischemic necrosis of pituitary, occasionally precipitated by hemorrhage or shock associated with obstetric delivery

· Pituitary enlarged during pregnancy and may partially compress the vascular system leading to shock. Post parturition sudden hypovolemia may lead to necrosis

· Risk factors: shock, DIC, sickle cell anemia, temporal arteritis and cavernous sinus thrombosis

· Empty Sella Syndrome

· Absence or near absence of pituitary gland

· Sella turcica appears enlarged on Xray because of distorted pituitary

· Causes- pressure atrophy of pituitary, Sheehan syndrome, infarction of adenoma, surgery, radiation

· No symptoms or hypopituitarism

· Pituitary apoplexy

· Hemorrhagic infarction of pituitary adenoma

· Sudden severe headache, altered sensorium and ophthalmoplegia

· Neuro surgical emergency

· Acute decompression of pituitary via trans sphenoidal route

· May cause hypopituitarism
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Pituitary adenomas

· More common in men 20-50 yrs

· Micro or macroadenomas

· C/f: ocular palsies, bitemporal hemianopsia, raised ICT, headaches, hypopituitarism, galactorrhea, acromegaly, Cushing

· GH secreting adenomas assoc. with:

· Gigantism if epiphyseal union has not occurred in the skeleton

· Acromegaly if union has occurred

· Acromegaly: due to prolonged excessive circulating levels of GH in adults due to pituitary adenoma, Ca or carcinoid tumors

· Acromegaly: Clinical Features: 

· Thickened calvaria

· Acromegalic facies

· Goiter

· Hyperostosis

· Cardiomegaly, HT

· Barrel chest

· Abnormal GTT

· Sexual dysfunction

· Thickened skin

· Arthropathy

FSH and LH

· Glycoproteins

· Released in pulsatile fashion but FSH has longer half life and less fluctuation

· In the ovary- LH stimulates the ovarian theca cells to produce androgens which are converted into estrogens in granulosa cells and FSH stimulates growth of granulosa cells

· In the testis- LH controls testosterone in Leydig cells; FSH and testosterone stimulate sertoli cells to produce sperm

· Stimulation of FSH and LH by GnRH

· Inhibited in females by estrogen and progesterone

· In males- testosterone

· Elevated in gonadal failure

· Decreased gonadotropins- hypogonadism, amenorrhea, impotence, loss of body hair, fine skin, testicular atrophy, failure of pubertal development

ADH

· Octapeptide

· Major action is via cAMP in renal collecting ducts by altering permeability of membrane to water

· Allows reabsorption of water and thereby increases urine conc.

· Major secretory stimulus is serum osmotic pressure detected by osmoreceptors in hypothalamus (hypovolemia, stress, fever, pain stimulate ADH) and contracted plasma vol is more potent stimulus for water retention than osmolality change

· Diabetes insipidus

· Passage of large vol of dilute urine

· Central vs nephrogenic

· Central DI- insufficient ADH due to dysfunction of hypothalamic nuclei (neurosurgery, granulomas, tumors, trauma, vascular events, hydrocephalus)

· Nephrogenic DI- collecting tubules in kidneys resistant to ADH e.g. drugs like lithium, hypercalcemia or hypokalemia

· RULE OUT psychogenic polydipsia

· SIADH : Syndrome of inappropriate ADH secretion

· Retention of water with subsequent dilutional hyponatremia and inability to dilute urine

· Inappropriately concentrated urine in spite of hyponatremia

· ADH excess with hyponatremia without edema. 

· Rule out hypovolemic, edematous, Hyper tension states

· Causes: Carcinoma, CNS inflammatory dis, hemorrhage, tumor, GB syndrome, pulmonary disease e.g. TB, nicotine, morphine, vincristine, chlorpropamide, post surgical stress

· Diagnosis: Check serum electrolytes, osmolality and urinary osmolality (euvolemic hyponatremia and concentrated urine).  Normal thyroid, adrenal and renal functions

· Treated with treating for underlying cause, fluid restriction and demeclocycline

Dr. K said there will be one question on Amyloidosis.  I would think it woud be related to Multiple Myeloma (don’t quote me on that) or possibley Alzhimer’s.


AMYLOIDOSIS

· Group of diseases characterized by deposition of amyloid in various organs
· A condition that you are not going to come across a lot in clinical practice.  You will see it in certain condtions: Multiplie myeloma

· Benign Amyloidosis

· Diabetic Amyloisosis

· Could be localized or systemic

· Could be hereditary

· Amyloid : Proteinaceous substance deposited between cells in various tissues and organs 

· Starch like (staining properties- PAS +ve staining) but really proteinaceous 

· Amorphous, eosinophilic, hyaline extracellular substance which is made up of at least 15 different types of amyloid.
· Chemically diverse

· Amyloid tissue forms non branching long fibrils. By electron diffraction, they appear to be arranged in Beta pleated sheaths.  

· Non fibrillar pentagonal glycoprotein (P component) + proteoglycans are - minor components (5%)


· Congo Red stained amyloid fibrils show an apple green birefringence
· Progressive accumulation encroaches on and produces pressure atrophy of adjacent cells

· When the amyloid protein is made up of immunoglobulin light chains, then it is "AL amyloid“; 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".

· Common biochemical forms of Amyloid

· 15 different forms identified

· Three most common

· 1. AL- Amyloid light chain

· Amyloid formed by immunoglobulin light chains. 

· This form is seen in multiple myeloma.  Related to Bense Jones Protein

· Derived from Plasma cells. 

· Deposition associated with some form of monoclonal B cell proliferation
· 2. AA- Amyloid associated 

· Non immunoglobulin protein synthesized by the liver 

· Seen in tissues of pts who suffer from chronic suppurative infections e.g. bronchiectasis or osteromyelitis)

· Protein of 76 amino acid residues and seen in chronic inflammatory conditions.  

· Precursor-SAA (Serum amyloid associated protein)

· Seen mostly in secondary amyloidosis like bronchiectasis, osteiomylitis, 

· 3. A( - A Beta Amyloid protein
· Amyloid found in Alzheimer disease
· Transthyretin: normal serum protein that transports thyroxine and retinol. 

· When there is a A mutant form of transthretin, the fragments or the protein itself are deposited in familial amyloid polyneuropathies (one amino acid change in configuration) and will present with motor weakness etc.  Biopsy will show amyloid deposition in nervous tissue.

· Normal transthyretin is deposited in senile systemic amyloidosis in cardiac tissue.

· β2-microglobulin: amyloid fibril subunit in amyloidosis associated with long term hemodialysis. 

· Present is high concentration. in renal disease patients. And is retained in circulation as it can not be filtered through cuprophane dialysis membranes and is deposited in synovium, joints and tendon sheaths.

· Patients will complain of arthiritic type complaints.

· CLASSIFICATION OF AMYLOIDOSIS

Category
Associated Disease
Major protein

SYSTEMIC

Primary immunocyte
Multiple myeloma
AL

Reactive systemic
Chronic inflammations
AA

Hemodialysis
Chronic renal failure
Aβ2m

Hereditary
Familial Mediterranean fever
ATTR

A mutant transthyretin protein

LOCALISED

Senile cerebral
Alzheimer
Aβ

Islet cells
Type II diabetes
AIAPP

(amyloid polypeptide amyloidosis)

· 2 TYPES OF AMYLOIDOSIS

· Primary Amyloidosis: Systemic deposition of AL type of amyloid

· Associated with plasma cell neoplasia and B cell lymphoma
· Monoclonal gammopathy found by electrophoresis of serum

· Most malignant tumors are monoclonal i.e. they result from malignant transformation of a single cell and express same surface markers. 

· In multiple myeloma, all cells secrete the same immunoglobulin-monoclonal gammopathy

· Immunocyte dyscrasias with amyloidosis

· Dyscrasia: Abnormal function of the particular cell in question.
· Gives rise the monoclonal proliferation
· Systemic in distribution, AL type

· Most common form of amyloidosis

· Multiple myeloma: malignant B cells synthesize abN amts of single specific immunoglobulin (monoclonal gammopathy) with production of M or myeloma protein spike on serum EPP

· Plasma cells produce whole immunoglobulin molecules + the λ and к light chains (Bence Jones Proteins). 

· 70% of m. myeloma patients will have Bense Jones proteins and all patients with m. myeloma and amyloidosis will have them in serum or urine or both

· Majority of pts with AL amyloid do not have multiple myeloma or B cell neoplasm but increase in number of plasma cells in the bone marrow (B cell dyscrasia)

· Secondary Amyloidosis: Involves amyloid protein type AA
· Underlying disease present 

· Often in the course of chronic inflammatory diseases.  TB, chronic osteomyelitis, rheumatoid Arthritis, cancer or heroin abuse (in this case because of frequent skin infection ( amyloid deposition locally or systemically)

· Reactive Systemic Amyloidosis : Systemic deposits of AA protein in Secondary amyloidosis

· Prolonged cell injury in a variety of chronic infectious and non infectious diseases

· TB, bronchiectasis, chr. Osteomyelitis, rheumatoid arthritis, ankylosing spondylitis, IBD, heroin and other IVDU with chronic skin infections, renal cell carcinoma, Hodgkin disease

· Heredofamilial Amyloidosis

· Familial Mediterranean Fever: Autosomal Recessive transmission

· Febrile disorder of unknown Cause

· Fever+ inflammation of serosal surfaces e.g. peritoneum,pleura and synovial membrane

· More common in Armenian, Sephardic Jewish and Arabic origin people

· Pathology: widespread tissue deposition of amyloid of AA type

· Gene for FMF: pyrin-?

· Inhibits function of neutrophils leading to acute inflammations 

· Amyloidotic polyneuropathies: ( NOT that important to remember
· AD transmission, 
· Amyloid in peripheral and autonomic nerves
· Reported in Portugal, Japan, Sweden, USA. 
· Fibrils made of ATTR or mutant transthyretin
· Localized Amyloidosis (As opposed to systemic types as in Multiple Myeloma, Secondary amyloidosis due to chronic inflammatory condtions, Familal type)

· Nodular or tumor forming: in lung, larynx, skin, bladder, tongue and periorbital tissue

· Amyloid with lymphocytes and plasma cell infiltrates around it

· AL type amyloid

· Endocrine Amyloid

· Microscopic deposits of amyloid in endocrine tumors e.g. medullary ca of thyroid, islet cell tumors of pancreas, pheochromocytomas or undifferentiated carcinoma stomach

· Also seen in islets of Langerhans in type II diabetes mellitus

· Amyloid derived from polypeptide hormones or unique proteins e.g. islet amyloid polypeptide (IAPP)

· Amyloidosis of Aging

· Systemic deposition of amyloid in elderly pts

· Patients in their seventies and eighties

· Heart is frequently involved- cardiac amyloidosis

· Presents as restrictive cardiomyopathy or arrhythmias

· 4% of black population in US carry mutant allele for transthyretin and have cardiomyopathy

· PATHOGENESIS OF AMYLOIDOSIS

· Underlying Pathology: Some stimulus-( soluble precursor (the SAA)( insoluble fibrils

· 1. Chronic inflammation( activation of macrophages( secretion of interleukins 1 and 6( stimulate liver cells to synthesize the precursor (SAA protein)

· Normally SAA is degraded to soluble end products by action of monocyte derived enzymes and does not give rise to amyloidosis.

· Amyloidosis patients have an unknown Enzyme defect that results in incomplete breakdown of SAA( insoluble AA molecules

· OR 

· 2. In immunocyte dyscrasias 

· Some unknown Carcinogen leads to monoclonal B lymphocyte proliferation(plasma cells which produce light chain immunoglobulins with defective proteolysis leading to formation of AL proteins
· Pathogenesis of  The two forms of amyloid fibrils

· Pathogenesis in Alzheimer Disease

· Mutation in locus on chromosome 21, which encodes protein called APP or amyloid precursor protein

· Mutations in presenilin genes ( 1 & 2 located on chr. 14 and 1 resp.): increased production of amyloid in CNS

· Deposition of breakdown product of APP- Aβ or β- amyloid in senile plaques and walls of cerebral blood vessels found in the brains of Alzheimer patients

· Normally, membrane bound APP is cleaved by protease called alpha secretase into a large soluble version of APP & smaller membrane anchored fragment

· The smaller fragment is further cleaved by the same enzyme

· Alternatively, APP cleaved by Beta secretase to produce a soluble fragment

· But the remaining membrane anchored segment is cleaved by gamma secretase and there is formation of less soluble Aβ peptides which aggregate into amyloid fibrils

· Beta and gamma secretase cleavage occurs in endosomal compartment

· Proteolysis by alpha secretase occurs in cell membrane 

· Clearance of fibrillogenic Abeta peptides is impaired in patients with AD Or there is overproduction of Abeta peptides

· There is a debate as to whether Amyloidosis is primary event or secondary reaction to formation of neuronal plaques


( APP is transmembrane protein.APP is synthesized and matures in Golgi a. and ER; cleaved to soluble secreted APPs or reinternalized into endosomal compartments. Beta and Gamma secretases generate Abeta which form amyloid fibrils

· Amyloidosis: Morphology

· No consistent or distinctive patterns of organ or tissue distribution of amyloid deposits

· Primary amyloidosis affects heart, GI tract, respiratory tract, peripheral nerves, skin and tongue

· Secondary amyloidosis: kidneys, liver, spleen, lymph nodes, adrenals & thyroid

· In FMF: kidneys, blood vessles, spleen, respiratory tract, liver

· Inapparent on macroscopic exam

· Paint with iodine and sulfuric acid( mahogany brown staining of amyloid deposits

· Large deposits: organomegaly with gray, waxy, firm appearance

· Histo: intercellular deposits close to the basement membranes, encroaches on cells and destroys them

· In immunocyte assoc. type- perivascular and vascular deposits

· Organ Involvement in Systemic Amyloidosis

· Small blood vessels: in many organs e.g. gingiva or rectum (used for diagnostic biopsy)

· Heart
· As part of systemic involvement in Immunocyte dyscrasias

· Localized in senile amyloidosis

· Gray pink dewdrop like subendocardial elevations especially in atrial chambers,

· Histo: myocardial deposits all over with pressure atrophy of the muscle fibers eventually

· Cardiac Amyloidosis is characterized by slow deposition over years of increasing amounts of an amorphous proteinaceous material in one or more tissues. Seen here in the heart between the darker red myofibers are pale pink amyloid deposits 

· Myocardial fibers are atrophic

· Separated by structureless, pink amyloid

· Patient can present with: Congestive Heart Failure, Conduction disturbance (arrhythmias, blocks)

· Kidneys: enlarged, pale and waxy. Deposition of amyloid in glomerular mesangium, interstitium and vascular walls

· Most common and most serious

· Large, pale, gray and firm

· Reduced in long standing disease

· Glomerular deposits, interstitial peritubular tissue and blood vessel. wall deposits also occur

· In glomerulus – initially mesangial matrix deposit with 

· 1. Nodular thickening of basement membranes of capillary loops;  Later encroachment of capillary lumina and obliteration of vascular tuft; 3. nterstitial peritubular deposits with proteinaceous casts in the lumen

· Glomerular architecture is obliterated by accumulation of amyloid substance

· Looks similar to Kemmmelstiel Wilson’s disease in diabetes however Kemmmelstiel Wilson’s disease will be characterized by hylanization of afferent arterioles.  IN amyloidosis of the kidney, there is amorphous deposition anywhere and everywhere with distruction without the arterial pattern.

· Spleen: Splenomegaly with nodular deposition (sago spleen) or map like depositions in the red pulp

· Moderate or marked splenomegaly

· Deposits in splenic follicles (sago spleen)

· Splenic sinuses and pulp forming large sheet like deposits (lardaceous spleen)

· Firm, plae, gray and waxy

· Liver: extracellular amyloid with pressure atrophy of hepatocytes

· Massive hepatomegaly

· Pale, grayish, waxy liver

· Deposits initially in space of Disse(between sinusoidal epithelium and hepatocytes), then hepatic parenchyma and sinusoids

· Compression atrophy of the hepatocytes 

· Replaced by amyloid sheets

· Normal LFTs till late in disease

· Brain : Deposition in the blood vessels ( leading to relative ischemia
· Intracytoplasmic neurofibrillary tangles ( Neuronal hypofunction (  Neuronal cellular death 
· Amyloidosis: Clinical Features

· No symptoms, incidental finding at autopsy

· Weakness, fatigue, weight loss

· Renal- nephrotic syndrome, proteinuria, renal failure

· Hepatosplenomegaly

· Heart: conduction disturbances, restrictive cardiomyopathy

· Diagnosis: biopsy, renal, gingival, rectal, abdo fat aspirate, urine for EPP and IEPP, bone marrow

· Mean survival time one to three years

Dr. K did not give the Cases on the disc.  He just read it and I am transcribing them.  He skipped over irrelevant material in some of the cases so watch out since they may not reappear the same way as being transcribed here.

Case 1

A 30-year-old woman, who has two healthy children, notes that she has had no menstrual periods for the past 6 months, but she is not pregnant and has been taking no medications. Within the past week, she has noted some milk production from her breasts. She has been bothered by headaches for several months. After nearly hitting a bus while changing lanes in her vehicle, she is concerned with her vision and visits an optometrist, who finds her lateral vision to be reduced. Which of the following laboratory test findings is most likely to be present:

· Ans: DX: Prolactinoma

One lab test you will ask for:

· Serum Prolactin

Case 2

19 year old previously healthy female noted a mild pharyngitis and then developed fever over the past 24 hours.  When seen the emergency room where her skin showed extensive areas of purpura.

· The immediate thing that should come to our mind this point ( Niesseria Meningitis ( A Medical emergency

Lab study done shows: increased WBC count, hyponitremia, hypercalemia, and hypoglycemia and normal creatinine levels. She was admitted to ICU.  The reason for purpuric and high fever is:

· Meningiococcemia

What is the underlying endocrine abnormality that has developed as a secondary condition in this patient?

· Acute adrenal insufficiency ( hyponitremia and hypercalemia.

· Causes of Adrenal Insufficiency: 

· Condition that we learned that we will see especially in children ( Waterhouse Fredrickson Syndrome  ( massive adrenal hemorrhage 

· Chronic adrenal insufficiency ( precipitating event (stress, surgery, infection) ( sudden imbalance.

· Sudden withdrawal from high doses of medication

Case 3

40 year old female has an enlargement of the anterior neck region.  Fine needle aspiration showed cells that are consistent with a neoplasm.  Chest x-ray is normal.  She is euthyroid.  But her serum calcium is elevated and BP of 155/105.  She is taken to surgery and thyrodectamy is done.  After frozen sections of several thyroid masses shwoed several malignant neoplasms which consisted of polygonal cells in nests.

1. Papillary ( Will show finger-like projections.

2. Medullary

3. Anaplastic ( anaplasia

4. Follicular 

· Ans: C Cell Medullary Carcinoma

Immunoperoxidase staining for calcinotinin of the frozen section is positive. Neoplasm has amyloid stroma.  She most likely has:







· MEN Type II

Elevation in serum calcium is most likely due to:

· Calcitonin in MEN Type II (refer to MEN lecture)

Case 4

29 year old female, primigravida, who will receive no prenatal care has a placenta previa with extensive blood loss and shock delivery of her preterm infant. 

· Immediately you should think of ( Pituitary ischemia and necrosis 

The syndrome she is going to get: 

· Shehan Syndrome

· S/S: Inability to breast feed, sluggishness, tiredness, amenorrhea etc.

Case 5

A 58-year-old man with a history of diabetes mellitus has noted the presence of bone pain, especially of his hands, for the past 6 months. There is no swelling or redness. His range of motion is slightly decreased, but there is no joint deformity. A serum chemistry panel shows  normal electrolytes, glucose 7.2mmol/L (mildly elevated), creatinine 7.8 mg/dL,(Elevated +++) calcium 7.8 mg/dL, phosphorus 5.7 mg/dL, total protein 6.2 g/dL, and albumin 4.0 g/dL. Which of the following conditions best accounts for these findings: 

· Ans Parathyroid hyperplasia. He has secondary hyperparathyroidism from chronic renal failure. 

The Charactersitic renal lesion in a diabetic patient with long standing diabeties mellitus which shows ball like nodulular deposits within the mesangium with papillary loop halos called: 

· The three lesions: Thickening of the glomerular basement membrane, Glomerular sclerosis and nodular sclerosis which is known as Kemmmelstiel Wilson lesion (ANS)

What is the underlying endocrine disorder which is responsible for bone pain and hyperphospatemia?

· Some kind of renal disease leading to secondary hyperparathyroidism. Diabetes, renal complications because of Kemmmelstiel Wilson lesion  and other renal problem leading to secondary hyperparathyroidism. This lesion is known as ( Osteitis fibrosa cystica

Case 6

49 year olf female with increasing cold intolerance.  Weight gain of 5 kilos and sluggishness over past 2 years.  Physical exam finds no abnormal findings.  Thyroid does not seem enlarged.  Serum TSH is elevated (11.7)  and low thyroxin levels. Antithryroglobulins and antimicrosomal autoantibodies were detected in this patient.

· Ans: Hashimotos

If a biopsy specimen was attained in the acute stage of Hashimotos, the characteristic finding would be presence of:

· Diffuse enlargement thyroid gland.  Atrophic thyroid follicles which are lined by hurtle cells.  Infiltration of mononuclear cells with prominent germinal centers.

Case 7

35 year old female has increased nervousness for the past several months.  Episodes of diarrhea. On physical exam, she exhibits bilateral proptosis, outstretched hands demonstrates fine tremors.  Palpation of the neck shows that thyroid is ok with no masses.  Serum TSH and T4 is elevated.

· Graves disease

Characteristic lab finding that explains this is

· Presence of antibodies to TSH receptors 

Typical Histological finding

· Tall enlarged columnar crowded epithelial cells that project into the lumen.  The Cells resorb the colloid in the centers of the follicles

The following were not caught on Tape.  Sorry Guys.  I called Dr. K to get them.  But he only had a hard copy and was not going to be in school and would not give them.  ( 

Case 8 ( Case on Multiple Myeloma

Case 9 ( Case on Pheochromocytoma

S


K


I


P


P


E


D





S


K


I


P


P


E


D








