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DESCRIPTION

Hereditary nephritis is a term that encompasses a group of
kidney disorders passed down through families. It is primarily
characterized by the progressive loss of kidney function, often
leading to End-Stage Renal Disease (ESRD) if untreated. While
various types of hereditary nephritis exist, they all share a
common feature genetic mutation that disrupt the normal
function of kidney cells, specifically those involved in the
filtration process. The molecular genetics behind hereditary
nephritis have advanced significantly over the years, providing
insight into disease mechanisms, diagnostic approaches and
potential therapeutic avenues.

The most well-known form of hereditary nephritis is Alport
syndrome, a genetically varied disorder that affects both the
kidneys and the auditory and ocular systems. It is primarily
caused by mutations in the genes encoding type IV collagen, a
protein that is essential for the stability of basement membranes
in tissues such as the glomeruli of the kidney. The, COL4A4
and COL4A5 genes encode the alpha chains of type IV collagen
and mutations in these genes lead to defective collagen
networks, resulting in kidney dysfunction.

Alport syndrome's genetic foundations highlight the critical role
of the basement membrane in kidney filtration. The mutations
prevent the formation of a normal collagen matrix, leading to
the deposition of abnormal collagen and the progressive scarring
of glomeruli, which is a characteristic of nephritis. The glomeruli
are the tiny filtering units of the kidney and when they become
damaged, their ability to filter blood effectively diminishes,
resulting in proteinuria, hematuria and ultimately, renal failure.

Aside from Alport syndrome, other hereditary nephritides
include Thin Basement Membrane Nephropathy (TBMN), which
is typically less severe than Alport syndrome but can still cause
mild to moderate kidney dysfunction. TBMN is characterized by
a thinning of the glomerular basement membrane and is often
caused by mutations in the COL4A3 and COL4A4 genes, similar
to those seen in Alport syndrome.

However, TBMN wusually presents with isolated hematuria
without the systemic symptoms of Alport syndrome, such as
hearing or eye abnormalities.

Fabry disease, though primarily considered a lysosomal storage
disorder, also presents with hereditary nephritis. It is caused by
mutations in the GLA gene, which encodes the enzyme alpha-
galactosidase A. This enzyme is responsible for breaking down a
lipid called Globotriaosylceramide (Gb3). When the enzyme is
deficient or absent, Gb3 accumulates tissues,
including the kidneys, leading to progressive renal damage. Over
this

tubulointerstitial

in various

accumulation results in glomerulosclerosis and
fibrosis, contributing to nephritis. Fabry
disease is X-linked, with males typically experiencing more severe
renal manifestations, but females can also develop kidney issues,

time,

particularly if they are carriers with skewed X-inactivation
patterns.

The genetic mutations associated with hereditary nephritis are
often inherited in an autosomal dominant, autosomal recessive,
or X-linked manner, depending on the specific disorder. Genetic
counseling plays an essential role in the management of these
conditions, as families with a history of hereditary nephritis may
benefit from early genetic testing. Identifying mutations early
can help with diagnosis and enable preventive measures or early
interventions to manage kidney function and delay disease
progression.

CONCLUSION

Hereditary nephritis encompasses a range of genetic disorders
that affect kidney function, with molecular genetics playing a
central role in understanding the pathogenesis of these diseases.
Advances in genetic testing have enhanced our ability to
diagnose these conditions early, allowing for better management
and potential therapeutic interventions. As research continues to
uncover the genetic and molecular mechanisms of hereditary
nephritis, the hope for more effective treatments and even cures
remains strong.
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