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Obesity epidemic is worldwide 

Press release July 11, 2013 

 

 UN Food and Agriculure 
Org(FAO) announces that 
adult obesity in 
Mexico(32.8%) has 
surpassed U.S.(31.8%) 

  28% ages 5-9 

  38% ages 10-19 

 Egypt 34.6% 

 Kuwait 42.8% 

 Micronesia Nauru 71.1% 

 

 China 22.8% 

 

Obesity-related Glomerulopathy (ORG) 



Impact of obesity on renal? 

 

The parallel epidemics of obesity and chronic kidney disease 

 A longitudinal cohort study of >8 million person-years of follow-up:  BMI 

is an independent risk factor for ESRD after adjustment for traditional 

risk factors, including (but not limited to) age, sex, blood pressure, 

diabetes, and dyslipidemia. 

 BMI 25-30 kg/m2 a relative risk of 1.9 for ESRD 

 BMI ≥ 40 kg/m2: 7.1 for ESRD 
Ann Intern Med 2006;144(1):21-28 

USRDS 2012 Annual Data Report 

Am J Kidney Dis 2009;54(4):638-646. 

  

Kidney Int 2000;58(5):2111-2118. 

 A BMI ≥ 25 kg/m2 :an independent risk factor for progression of CKD in 

a follow-up of 162 cases of IgA nephropathy   -   

 

 Incidence of proteinuria and/or CKD in unilateral nephrectomy patients 

 BMI > 30 kg/m2:  92% developed proteinuria and/or CKD 

  BMI < 30 kg/m2.12% 

Am J Kidney Dis 2001;37(4):720-727 
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Obesity and Metabolic Syndrome: 

A Cluster of Coronary Heart Disease Risk Factors 

Adapted from Grundy SM. J Clin Endocrinol Metab. 2005;89:2595-2600. 
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Relationship of Plasma Triglyceride to Peak Diameter of Low-
Density Lipoprotein (LDL) 

Krauss RM, in press 
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Low-Density Lipoprotein (LDL) Consists of Multiple Distinct 
Subclasses Differing in Size and Lipid Content* 

Berneis KK, Krauss RM. J Lipid Res. 2002;43:1363-1379. 

Association with Cardiovascular Disease Risk 

Large 

Small 

Weaker 

* Distribution of subclasses is 
   independent of LDL-cholesterol. 
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 Reduced clearance 

 Greater entry into artery 

 Greater retention 

 Faster oxidation 
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Lipid nephrotoxicity: promise 



代谢性炎症(Metaflammation)： 
 
由摄入营养物质和代谢过剩触发的一种慢性低丰度炎症 

 

 

炎症因子: 

TNF-α, IL-6 , 

IL-1β, SAA, 

MCP-1等  

脂肪因子：  

↑resistin,  

↓adiponectin 

脂肪细胞坏死 

正常 超重 肥胖 

脂肪、肝脏、肌肉 

等胰岛素敏感组织 

发生胰岛素抵抗 

Hotamisligil G S．Nature，2006，444(7121)：860 867．  
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genome-wide  transcript-level  

 2,497 transcripts，(n= 95) microdissected human kidney samples， 

diabetes- and hypertension-induced TIF are almost indistinguishable.                

                                                     Kang HM, Nature Medicine 2014 

 

 

Lipid nephrotoxicity: promise 



Lipid nephrotoxicity: mechanisms? 

CD36  
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Effect of palmitate /HFD  on CD36 translational efficiency and protein expression  
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Fatty acid transporter CD36 and renal injury  

Unpublished data 



Inducible expression of CD36 in kidney 

Unpublished data 

Fatty acid transporter CD36 and renal injury  
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CD36 lipid redistribution/inflammation ?  
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Inflammation 
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Key Original Findings: lipid redistribution 
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Inflammatory stress causes cholesterol redistribution :  
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Lipid nephrotoxicity: promise 



 Cholesterol Sensor SCAP overexpresion   

 abnormal translocation from ER to Gogi  

LDL redistribution from circulation to tissues 
  

‘Defy the LDL receptor paradigm’ –lipid redistribution 

Lipid accumulation in tissues                 lower LDL cholesterol  levels        



Inflammation distorts the relationship between  
blood cholesterol and CV morality  

Liu et al, JAMA 2004;291:451-459 
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Obesity-related Glomerulopathy Renal 

Biopsy Series 1986-2000 

• Entry Criteria: 

    BMI>30 and biopsy findings of : 

    -FSGS with glomerulomegaly(O-FSGS) or  

    -Glomerulomegaly alone (O-GM) 

 

• Exclusion Criteria: 

    -any other underlying conditions that could cause 
secondary FSGS(HIV, solitary kidney, sickle cell disease, 
renal dysplasia, reflux, etc.), diabetic nephropathy and 
hypertensive nephrosclerosis 

(Kambham et al. KI 59:1498,2001) 

Obesity-related Glomerulopathy (ORG) 



ORG Age-matched control 

Mean 226um Mean 168um 

Obesity-related Glomerulopathy 

Kambham et al. KI 59:1498,2001 

Obesity-related Glomerulopathy (ORG) 



Low glomerular density with glomerulomegaly in obesity-related 

glomerulopathy. 

 

 

Glom 

Density 

Glom 

Volume 

Tsuboi et al.CJASN 2012 

Obesity-related Glomerulopathy (ORG) 



Podocyte changes in rat model of obesity-induced 

FSGS 

Failure of podocyte to 

match glomerular tuft 

growth in response to 

growth signaling  can 

trigger FSGS 

Scanning EM: areas  of intact  

foot processes and foci of 

podocyte  depletion 

Fukuda A et al, JASN 23:1351,2012  

Obesity-related Glomerulopathy (ORG) 



Ruan et al Nature Review Nephrology 2009;    

Taking home messages 

 

 

Obesity associates with dyslipidemia, causing metabolic 

inflammatory stress; 

CD36 plays important role in mediating inflammatory 

stress by forming complex with TLR4 

Inflammation causes lipid redistribution, indicating that 

absolute plasma cholesterol level is not good indicator for 

risk assessment;  

 

No cholesterol levels are safe if CRP is high 
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Lipid nephrotoxicity: promise 



Lipid nephrotoxicity: mechanisms? 
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Lipid nephrotoxicity:  

Renal disease causes dyslipidaemia  

Dyslipidaemia causes renal injury 

Consequence?  

Cause?  
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NR/ABCA1 and lipid redistribution? 

 

ScrA 

Inflammatory stress causes cholesterol redistribution :  

(300 publications since 1982 ) 
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Insights from Gene Expression Profiles of the 

Glomeruli Derived from Renal Biopsy Samples 

Wu et al. Endocrinol 147:44,2006  

Obesity-related Glomerulopathy (ORG) 



CD36及棕榈酰化突变荧光载体的构建 
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Etiologic Classification of FSGS 
I. Primary(Idiopathic) FSGS  Secondary to putative permeability factor 

II. Secondary FSGS 
Famillal/Genetic 

Mutations in α-actin4 

Mutations in podocin 

Mutations in nephrin 

Mutations in TRPC6 

 

Vrius-Associated 
HIV-1 （”HIV-associated nephropathy”） 
Parvovirus B-19 

 

Drug-Induced 
Heroin (“Heroin nephropathy”) 

Interferon 

Lithium 

Pamidronate 

Anabolics 

 

Mediated by Adaptive 

Structural-Functional Responses 

 

Reducd renal mass 

Oligomeganephronia 

Unllateral renal agenesis 

Renal dysplasia 

Low birth weight 

Sequelato cortical necrosis 

Surgical renal ablation 

Reflux Nephropathy 

Any advanced renal disease with reduction 

In functioning nephrons 

 

Initially normal renal mass 

Hypertension 

Atheroemboll or other acute vaso-occlusive 

processes 

Obesity 

Cyanotic congenital heart disease 

Sickle cell anemia 

Obesity-related Glomerulopathy (ORG) 

Kawasaki et al. Pediatrics Intern, 2014 



Relationship between body weight and glomerular 

volume 

Obesity-related Glomerulopathy (ORG) 


