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The pathophysiology and the treatment of obesity-related glomerullopathy

Shu Wakino, Hiroshi Ito
Division of Endocrinology, Metabolism and Nephrology Department of Internal Medicine Keio University,
School of Medicine

Chronic kidney disease (CKD) associated with obesity is categorized into two clinical entities;
one is renal damage due to diabetes and/or hypertension derived from obesity and the other
those specific for obesity itself which is called “obesity-related glomerulopathy (ORG). ORG is
characterized with glomerulomegaly and focal segmental sclerosis and its pathogenic mecha-
nisms include; 1, Renal hemodynamic alterations, 2; Renal damages due to adipocytokine, 3;
Renal damages due to insulin resistance and/or hyperinsulinemia, 4; Renal damages by lipotoxic-
ity. Although numerous epidemiological evidences supported the association between renal
insufficiency and obesity, direct evidences by the large intervention study against obesity have
been lacking. However, the global surveillance showing that the rise in the CKD population was
paralleled with that in the obese population suggested the importance of the weight control for
delaying the progression of CKD. The weight control and treatment against insulin resistance
and/or hyperinsulinemia are the promising novel therapeutic choices against CKD in addition to
the usual ones including blockade of renin-angiotensin aldosterone system, protein restriction
diet, blood glucose control, blood pressure control and diet salt restriction.

Key words

obesity-related glomerulopathy, chronic kidney disease, adipocytokine,

insulin resistance/hyperinsulinemia, lipotoxicity
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INTRODUCTION

A growing body of evidence has suggested that obesity is causally
linked to various disorders, including dyslipidemia and hyper-
glycemia. Furthermore, obesity is recognized increasingly as a major
risk factor for chronic kidney disease (CKD).! It has been shown
that renal structural and functional changes develop early in the
course of obesity-initiated metabolic syndrome and apparently
mimic those observed in diabetic nephropathy.® Furthermore,
obesity causes glomerular hyperfiltration and alterations in several
humoral factors, including hyperinsulinemia and activated renin-
angiotensin system, all of which could precipitate in more severe
glomerular damage associated with obesity. Nevertheless, specific
factors contributing to the initiation and progression of obesity-
induced renal dysfunction have not been determined thus far.

A small GTP-binding protein, Rho, and its effector, Rho kinase,
have several physiological and pathological functions.? It has been
established that the activation of the Rho/Rho-kinase pathway
plays an important role not only in the enhanced systemic
vascular tone in several models of hypertensive animals,*> but
also in cellular pathophysiological processes, including migration,
proliferation, epithelial-mesenchymal transdifferentiation and
matrix production.®” Moreover, in the kidney, the Rho/Rho-kinase
pathway regulates basal and angiotensin Il-induced tone of
afferent and efferent arterioles,®® and is activated in hyper-
tensive glomerulosclerosis and interstitial fibrosis.’®'! Of note,
a recent study has demonstrated that activation of Rho/Rho-
kinase pathway interferes with insulin signaling through serine

phosphorylation of insulin receptor substrate-1 in cultured vascular
smooth muscle cells.’? Conversely, the blockade of the Rho/Rho-
kinase pathway has been shown to ameliorate insulin sensitivity
and impairment of endothelial dysfunction in Zucker obese rats.’
It can be surmised therefore that the Rho/Rho-kinase pathway
constitutes a critical mediator linking between metabolic and
hemodynamic abnormalities in insulin resistance and obesity.

Several lines of recent studies have documented a potential role
of aldosterone in the pathogenesis of renal injury. Severe
glomerular injury and interstitial fibrosis were observed in rats
treated with aldosterone and salt.'*'® In patients with CKD and
early diabetic nephropathy, the addition of mineralocorticoid
receptor (MR) antagonists to angiotensin-converting enzyme
inhibitors had no hemodynamic effects, but markedly reduced
proteinuria.'®'’ Further studies also reported that monotherapy
with MR antagonists was more effective than angiotensin-
converting enzyme inhibitors in reducing proteinuria in hyperten-
sive patients.'®'® Furthermore, aldosterone-induced Rho-kinase
activation elicits myofibroblastic transformation in renal cells and
contributes to the progression of renal fibrosis.2%?" Little is known,
however, as to the role of Rho kinase as an effector of aldosterone
in obesity-associated renal injury.

In this study, we investigated whether the aldosterone/Rho/
Rho-kinase pathway was activated and contributed to the develop-
ment of renal injury in obese animals. Furthermore, the mechanisms
for the enhanced aldosterone/Rho/Rho-kinase pathway in mediating
the obesity-associated nephropathy were assessed.
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