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Glomerular hyperfiltration
lead to glomerulosclerosis
and (ESRD)

Protein restriction diet
ACEI (ARB) treatment
Model in kidney diseases 
(e.g. DN)

All  textbooks



Glomerular hyperfiltration
+hypertension

Renal mass reduction 
Afferent a. dilate >>> 
Eff.
Glomerular pressure  
Glomeruloscelrosis

RAS plays Central Role



Early  90s  many groups 

Tubulointerstitium damage
(inflammation, fibrosis)
relate to progression

NOT glomerular damage

Glomerular hyperfiltration damage 
tubulointerstitium ?
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Key insults ?

Connecting factor
(glomerular damage  to  tubulointerstitial damage)

Capable to induce inflammation + fibrosis

Kidney predisposing 

(Regression after eliminate)

1. Leakage macromolecule  (proteinuria, not 
albumin)

2. Intrarenal hypoxia (Vascular Derangement)
3. Oxidative damage
4. Atubular Glomeruli



1998 Remuzzi G

Glomerular hyperfiltration

Proteinuria

Interstitial damage



Toxicity of Leakage 
Macromolecules

Filtration barrier < 
16,000 KD

Many endocytosis
machineries at tubular 
cell

Proteinuria, 
albuminuria, 
transferin, Fatty acid 
bounded albumin. 



Dana-Faber hypoxia reporting mice

Safran M, PNAS 103, Jan 2006



Normal Chronic renal failure 

Peritubular Capillary derangement



a.Sham

c. 14 days RK

Tubulointerstitial hypoxia occurred at the early onset
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Extensive fibrosis

Injuries ?? 

Uncontrolled Inflammation ?
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Regeneration
power



Superpower of Healing

7d

21d

25d

28d

32d

42d

70d



Skate fish



The Evolution of Kidney



The Evolution of Kidney
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The Evolution of Kidney




