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Rate of obesity

Global Obesity Prevalence, 2010
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Global Obesity Prevalence, 2012

Rank Country Obesity - adult prevalence rate (%)
1 American Samoa 746
2 Tokelau 63.4
3 Tonga 56
4 Kiribati 50.6
5 Saudi Arabia 35.6
6 United States 33.9
7 United Arab Emirates ~ 33.7
8 Egypt 30.3
9 Kuwait 28.8

10 New Zealand 26.5
33 Finland 15.7

http://www.indexmundi.com/g/r.aspx?v=2228
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(# 4 in the world)

Qatar Moves Toward Unhealthy Choices
By MICHAEL SLACKMAN

DOHA, Qatar — Qataris are suffering health problems that
relate to a privileged lifestyle paid for with the nation’s oil
wealth.
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% of New Patients with ESRD

Obesity & End-Stage Renal Disease (ESRD)
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Obesity causes renal injury through mechanisms
in addition to hypertension and diabetes.
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Caloric restriction slows the onset of renal
disease & increases lifespan in rodents.
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Concept of “Lipotoxicity”

Nonalcoholic
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Potential Mechanisms of “Lipotoxicity”:
Mitochondrial Dysfunction and ER stress

Obesity
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t ER Stress Markers

a)

b)

Leptin & Energy Homeostasis
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Genetic Mutations in

Leptin gene — Leptin Deficiency
— Severe obesity (Rare in humans)

Leptin receptor — MC4R deficiency
— More common (~ 10% of obesity)
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Anti-steatotic Effects of Leptin

Food
intake

Energy
expended

Peripheral Tissues
(Liver, Skeletal muscle)

o ——

Oct. 7, 2014; SM

MCA4R; Melanocortin 4 Receptor




SM

Hypothesis

= Obesity-induced dyslipidemia — Lipid accumulation in kidney —
Mitochondrial dysfunction & ER stress = Renal injury.

= Leptin protects against lipid accumulation & renal injury in obesity.
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Transgenic Mouse Models of Obesity

WT mice MC4R"'- mice Ob/Ob"- mice

Leptin Levels: High Absent
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Experimental Designh & Methods
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Characterization of Mouse Models

MC4R”- mice Ob/Ob-- mice
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* MC4R/- & Ob/Ob-/- « MC4R”-— Hyperleptinemic
mice — Obese + Ob/Ob”/- — Leptin deficient
Body Weight Fasting Plasma Leptin Levels
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*+ MC4R/- & Ob/Ob"/- mice — “Normotensive”

Mean Arterial Pressure Heart Rate
& 140 5 700 4
T E
£ 120 £ 600
£ £
3 100 g 50
g 80 g 400
£ 60 & 300
k] ]
g 40 & 200
T 2 E 100
H
2 o oo

wt Ob/Ob  WT-LoxTB  MC4R"- wr Ob/Ob  WT-LoxTB  MC4R’-

Oct. 7, 2014; SM

Validation of Mouse Models

MC4R"'- mice Ob/Ob mice

Body Weight: Obese Obese
Leptin Levels: High Absent
Blood Pressure: Normotensive Normotensive
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A. Does obesity promotes lipid accumulation in kidney?

If so, do high leptin levels prevent lipid accumulation.
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v Obesity — Renal Lipid Accumulation
X High Leptin = No protection
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v Obesity promotes lipid accumulation in kidney.

But high leptin levels do not prevent lipid accumulation.
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B. Does obesity promotes renal mitochondrial dysfunction?

Whether leptin prevents mitochondrial dysfunction?
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Leptin and Mitochondrial Respiration
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Mitochondrial Respiration
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v" MC4R-/- Obesity — Impaired Glucose and Fatty acid
Oxidation in kidney
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v" Ob/0Ob and MC4R-/- Obesity — Impaired
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v' MC4R/- Obesity — 1 Complex-1V activity
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v' MC4R"/- Obesity — 1 Oxidative Stress in Kidney
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v Obesity — Impaired Energy Status in Kidney
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v' Obesity — Mitochondrial Dysfunction
X High Leptin = No protection
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C. Does obesity promotes ER Stress in the kidney?

Whether leptin prevents renal ER stress?
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Endoplasmic Reticulum (ER) Stress
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v' MC4R”/- Obesity — CHOP induction in Kidney
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v" MC4R”- Obesity — ER Stress activation in Kidney
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D. Does obesity promotes renal injury?

Whether leptin protects against renal injury?
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v Obesity — Albuminuria & Hyperfiltration
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Does obesity cause histopathological changes
in kidney? (Periodic acid-Schiff Staining)
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Does obesity promote macrophage infiltration
in kidney? (F4/80 Staining)
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v Obesity — Mild Renal Dysfunction

X High Leptin = Doesn’t alter renal injury
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Summary
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Conclusions

v’ Obesity (in absence of hypertension) causes lipid accumulation &

mild renal dysfunction.

X High leptin levels (in MC4R deficiency) do not protect against the

development of renal injury during obesity.

» Obesity due to MC4R deficiency is associated with impairments in
mitochondrial respiration, Oxidative stress & ER stress in kidney.
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Renal Injury
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Thank You!
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