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Specificità del RAAS nel diabete.
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1. Nitric oxide (NO) system.

2. Cyclooxygenase 2 (COX2)- derived  

prostanoids. 

3. The renin angiotensin system (RAS). 

4. Protein kinase C (PKC). 

5. Endothelin (ET).

Increased sodium reabsorption in the proximal tubule,mediated by the 

sodium-glucose cotransporter-2 (SGLT2).
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The Renin-Angiotensin System and Beta-Cell Function
The Renin-Angiotensin System and Insulin Sensitivity
The Renin-Angiotensin System and Skeletal Muscle Function
The Renin-Angiotensin System and Adipose Tissue Function

Several in vitro, animal, and clinical studies have demonstrated that 
the RAS may contribute to impaired insulin secretion and insulin
resistance, thereby increasing the risk for type 2 diabetes. 
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PREVENZIONE DELL’INSORGENZA 
DI NUOVI CASI DI DM II



PROTEZIONE CARDIOVASCOLARE



PREVENZIONE PRIMARIA DELLA 
NEFROPATIA DIABETICA



Normoalbuminuric, normotensive T1DM participants randomized to RAS blockade with 
an ACEI or an ARB.
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PREVENZIONE SECONDARIA DELLA 
NEFROPATIA DIABETICA

Progressed to diabetic nephropathy: 
Control Group    40% (9/23) .
Captopril Group 10% (2/21) 
P = 0.019.
Decline in mean glomerular filtration rate (ml/min):
Control Group        11.8  (P = 0.03)  
Captopril Group       1.4 ( P = 0.65) 
P = 0.09 . 

After 8 years :



LONG-TERM STABILIZING EFFECT OF ANGIOTENSIN-CONVERT ING 
ENZYME-INHIBITION ON PLASMA CREATININE AND ON 

PROTEINURIA IN NORMOTENSIVE TYPE-II DIABETIC-PATIEN TS 
RAVID, M (RAVID, M); SAVIN, H (SAVIN, H); JUTRIN, I (JUTRIN, I);

BENTAL, T (BENTAL, T); KATZ, B (KATZ, B); LISHNER, M (LISHNER, M)

ANNALS OF INTERNAL MEDICINE APR 15 1993 

RCT  94 pts. Enalapril, 10 mg per day  or placebo, 5 years.

Kidney Function Decline
Enalapril  Group  -1%
Placebo Group       13% in the placebo group and
P < 0.05.

Albuminuria
Enalapril Group :
143 +/- 64  mg/24 h   to   140 +/- 134 mg/24. 
Placebo Group:
123 +/- 58 mg/24 h    to 310 +/- 167 mg/24 . 
P < 0.05.



Conclusions
Irbesartan is renoprotective 
independently of its blood-
pressure–lowering effect in  
patients with type 2 diabetes 
and microalbuminuria
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DELLA PROGRESSIONE 

DELLA NEFROPATIA DIABETICA
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LA RICERCA DI UN’ULTERIORE 
RIDUZIONE DEL RISCHIO







• ACEI/ARB in combination: possible benefit in the very hypertensive or in those with 
untreated high residual CVD risk.

• ACEI/ARB in combination: most studies point to a further ( 20%) reduction in 
albuminuria but no evidence yet on hard end points in proteinuric renal disease. 

• One should not extrapolate the lack of benefit of dual therapy seen in ONTARGET 
to patients with high-risk, proteinuric renal disease. 

• DRI and ACEI or ARB combination: there is an additive effect on BP, an additional 
benefit on albuminuria but no benefit on hard outcomes, and there is additional 
associated risk.

• AA and ACEI or ARB combination: there is an additive effect on BP and there is 
probable additional benefit on proteinuria.





Quantitation of renin mRNA levels.
Black bars, vehicle treatment; 
white bars, 1,25(OH)2D3 treatment. *P < 0.05



Selective vitamin D receptor activation with parical citol for 
reduction of albuminuria in patients with type 2 di abetes 

(VITAL study): a randomised controlled trial.
de Zeeuw D, Agarwal R, Amdahl M, Audhya P, Coyne D, Garimella 

T, Parving HH, Pritchett Y, Remuzzi G, Ritz E, Andress D.

Lancet. 2010 Nov 6;376(9752):1543-51. 

Multinational, placebo-controlled, double-blind trial, patients with type 2 diabetes 
and albuminuria who were receiving angiotensin-converting enzyme 
inhibitors or angiotensin receptor blockers

281 patients x 24 weeks

placebo(n=93),                – 3% from 61 to 60 mg/mmol;

1 µg paricalcitol (n=93),  –14% from 63 to 54 mg/mmol 

2 µg paricalcitol (n=95);’ –20% from 61 to 49 mg/mmol 

Addition of 2 µg/day paricalcitol to RAAS inhibition safely lowers residual 
albuminuria in patients with diabetic nephropathy, and could be a novel 
approach to lower residual renal risk in diabetes.

; p=0.23 18%  p=0.053



• L’ambiente diabetico conferisce al RAAS specificità che costituiscono la plausibilità
biologica delle favorevoli risposte osservate sulla prevenzione di nuovi casi di DM II  e 
sugli outcomes cardiovascolari e renali nei trials clinici  con gli inibitori del sistema.

• L’impatto dell’ inibizione del RAAS sull’istologia renale è evidente solo nelle fasi 
avanzate di malattia.

• Il paradigma del RAAS come via metabolica univoca su cui esercitare un blocco 
farmacologico è sostituito dal concetto di rete da modulare agendo su più punti ( stato 
del sodio compreso ) per ottenere un’ulteriore riduzione del rischio.

• I risultati negativi di alcuni trials con associazioni di farmaci orientano per identificare i 
sottogruppi a rischio di sviluppare  effetti collaterali e per l’esigenza di individualizzare la 
terapia e aumentare l’accuratezza del follow up nei pazienti da trattare con schemi ad 
alta attività (es.proteinuria grave, HT resistente), piuttosto che per l’ abbandono dell’idea 
di base.Nuovi trials.

• Studi recenti esibiscono risultati confortanti dell’associazione con inibitori dell’endotelina
(limitati questi dall’incidenza di pesanti effetti collaterali) e con gli analoghi della Vit D.

• L’inibizione del cotrasporto Na – Glucosio SGTL2 può interrompere l’iperfiltrazione da 
attivazione del feed back tubulo glomerulare ed essere sinergica con i bloccanti 
dell’attività del RAAS.


