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10-8-08 Hereditary Renal Disease

Hereditary Nephritis: Alport Syndrome

· Alport Syndrome – defect in collagen IV (α5) production (unique to BM)

· Diagnosis – made mostly by history and renal biopsy
· History – need to get a pedigree developed! Very important

· Renal Biopsy – shows a characteristic structure of multilaminated, very disorganized GBM
· GBM collagen looks basket-woven, whereas normal GBM is very homogenous
· Clinical Triad – include nephritis (hemat-/proteinuria, RF), sensorineural deafness, ocular abnormality
· Pedigree – classically X-linked, but can rarely be autosomal recessive
· Collagen IV α5 – mutation makes for X-linked
· Collagen IV α3 or α4 (both alleles knocked out)– mutation makes for autosomal recessive
· Males – progress to ESRD

· Females – can sometimes progress to ESRD (non-random Lyonization of X)

Hereditary Nephritis Biochemistry

· Collagen IV – collagen with S-S cross-linking ends, high tensile strength for basement membranes

· α1/α2 – present in all basmement membranes, very abundant
· α3/α4 – bears the Goodpasture epitope, restricted to specific tissues 
(GBM, eye/ear, alveolar)

· α5/α6 – genes in X-linked hereditary nephritis, also restricted
(GBM, eye/ear, alveolar)

· Collagen IV Distribution (α1, α3/α4/α5, Podocyte maturation)
· α1 – distributed along GBM and mesangium, but not on BM spikes
· α3/α4/α5 – all distributed along GBM, all co-distributed along BM spikes of subepithelial deposits

· Podocytes – during development, switch from α1 production (mesangium) to α3/α4/α5
Hereditary Nephritis: Thin GBM Disease 

· Genes – mutation in single allele of Collagen IV α3 or α4 ( an autosomal dominant disorder
· Although this is more common than autosomal recessive Alport, syndrome is much milder
· Presentation – microscopic hematuria

· Diagnosis – made by renal biopsy ( very thin GBM
· Prognosis – excellent, doesn’t progress to ESRD

Cystic Disease 

· Radiographic Appearance – most common way to diagnose, either through contrast radiography or CT, ultrasound
· Acquired Cysts – include simple, acquired, medullary sponge:

· Simple Cysts – single or multiple in normal kidneys
· Acquired Cysts – multiple cysts, often appear in small kidneys of patients on dialysis/ESRD
· Medullary Sponge Kidney – multiple cysts present in renal medulla
· Hereditary Cysts – arise from primary cilia defects, include ADPKD, ARPKD, Nephronophthisis
· Primary Cilia – a single large non-motile cilia that sticks out further than motile cilia in duct

· Autosomal Dominant PKD – large kidneys, bilateral cysts throughout

· Autosomal Recessive PKD – large kidneys, bilateral radial cysts in collecting ducts
· Nephronophthisis – small kidneys, cysts in corticomedullary junction, leads to ESRD

ADPKD 
· Autosomal Dominant Polycystic Kidney Disease – most common genetic kidney disease (1/1000)

· Loci – have two gene loci ( PKD1 (more common mutation), PKD2 (rare mutation)

· PKD1 – huge gene ( produces large integral membrane protein polycystin-1, coiled coil

· PKD2 – small peptide polycystin-2, forms heterodimer w/ PKD1, has voltage gated Ca++ chann.
· Polycystin Complex – primary cilia functions as mechanoreceptor of flow ( flow bends cilia, Ca++ channel opens

· ADPKD History – asymptomatic until 20’s/30’s, abdominal “heaviness”, increased girth

· Complications – often have hemorrhage (cyst rupture), infection, stones, neoplasia (papillary hyperplas.)

· Systemic Features – can have “Berry” aneurysm (circle of Willis bifurcation dilates( rupture and subarachnoid hemorrhage risk), hepatic/pancreatic/ovarian cysts

· Physical & Labs – can observe HTN, abdominal mass, low grade proteinurea, hematuria, polycythemia

· Diagnosis – include major & minor criteria, mainly radiologic Dx
· Major – bilateral fluid-filled cysts in cortex/medulla (CT scan), family Hx
· Minor – polycystic liver/pancreas, cerebral artery aneurysm, renal insufficiency
· Treatment – often need to do nephrectomy ( kidneys can be huge, cysts permeate all segments

· Prognosis – poor; papillary excrescences indicate hyperplasia (neoplasm precursor)
· Why Focal? – it is not known exactly why ADPKD produces focal cysts, rather than diffuse problems

· Protein Suicide Hypothesis (wrong) – mutations in local polycystins also deactivate neighbors

· Two hit hypothesis (right?) – 1st allele defective from heredity, 2nd allele needs somatic mutation; absence of functional gene leads to defective signaling

· ADPKD Progression – slow progression to ESRD, highly variable speeds
· Treatment – control cyst complications, try to slow progression
ARPKD 

· Autosomal Recessive Polycystic Kidney Disease – much more rare, 1/14,000

· Loci – mutation in one of several loci on chromosome 6, most common is PKHD1 gene mutation
· PKHD1 – huge gene, produces fibrocystin protein
· Fibrocystin – integral membrane protein, local to primary cilia of collecting duct principal cells
· Presentation – kidneys huge ( can have complicated delivery, pulmonary hypoplasia, hepatic involvement worse than ADPKD

· Ductal plate hamartoma – weird hepatic effects, can lead to hepatic fibrosis ( liver failure

· Progressive hepatic fibrosis
· Pathology – see radial cysts (extend outwards from collecting duct; looks kinda like emphysematous lung in section)

· Pathogenesis – again tricky to explain, maybe defective signaling mechanism ( abnormal differentiation

Nephronophthisis 

· Nephonophthisis – autosomal recessive disorder, most common cause of ESRD in children

· Presentation – present with polyuria and salt-wasting; has two phenotypes: infantile, juvenile
· Infantile – onset of ESRD before 5 yo, often before 2 yo
· Juvenile – mean age of ESRD onset = 13 yo
· Pathology – tubular atrophy w/ thick tubular BM, diffuse interstitial fibrosis, & corticomedullary cysts 

· Systemic pathology – accompanied by rentinal dystrophy (Senior-Loken Syndrome) – early blindness; moderate w/ mild visual impairment and retinitis pigmentosa
· Genetics – again affect primary cilia, prevents signaling/trafficking 
