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Glomerular hyperfiltration
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RAS plays Central Role
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Tubulointerstitium damage
(inflammation, fibrosis)

relate to progression

glomerular damage

Glomerular hyperfiltration damage
tubulointerstitium ?
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The New England Journal of Medicine

Review Article

Mechanisms of Diseqse

FrameLiy H. EpsTein, M.D., Editor

PATHOPHYSIOLOGY OF PROGRESSIVE
NEPHROPATHIES

Giuserre Renuzzi, M.D., anp Tultio Bertan, M.D.

proteinuria, the initial insult to the kidney is usu-

ally followed by a progressive decline in the glo-
merular filtration rate. This decline has been thought
to be duc to changes in renal hemodynamics initated
by the loss of nephrons.! When renal mass is reduced
in rats, the remaining nephrons undergo sudden
hypertrophy, with a concomitant lowering of arteri-
olar resistance and an increase in glomerular plasma
flow.24 Afferent arteriolar tone decreases more than
efferent arteriolar tone, and therefore, the hydraulic
pressure in glomerular capillaries rises* and the
amount of filrate formed by cach nephron increases.
These changes increase the filtration capacity of the
remaining nephrons, thus minimizing the functional
consequences of nephron loss, but they are ultimately
detrimental.® Therapies that attenuate these adaptive
changes limit the decline in the glomerular filtration
rate and minimize structural damage. For example,
angiotensin-converting—enzyme (ACE) inhibitors,
which reduce intraglomerular capillary pressure more
effectively than other antihypertensive drugs, consis-
tently protected rats with reduced renal mass®7 or

l N patients with renal discases characterized by

diabetes mellitus®? from progressive renal injury.

Why should hemodynamic changes — specitically,
slomerular hypertension — lead to progressive renal
injury? One possible explanation is that the high
glomerular capillary pressure enlarges the radius of
the pores in the glomerular membrane by a mecha-
nism that 1s mediated at least in part by angiotensin

Cpitl)t]iﬂl cells, ultimarely resnlting in a nenhritaoenic
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Toxicity of Leakage
Macromolecules

Glomerular-capillary _ Increased glomerular
F| |tration barrier < hypertension permeability to macromolecules
1 6 y O O O K D Increased filtrationiof plasma proteins —

Excessive tubular reabsorption

. !
\Y/ any en d OcytOS IS Nuclear signals for NF-xB-dependent and

independent vasoactive and inflammatory genes.

mac h | ne I'l es at tu b u I ar Corresponding protein products then released

into interstitium

cell —

Tubular cell Fibroblast
transdifferentiation  proliferation

PrOtelnuna, Fibrogenesis

al bu m I nu rla’ Renal icarring
transferin, Fatty acid
bounded albumin.




Dana-Faber hypoxia reporting mice







b. Early phase RK
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Superpower of Healing
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