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Hypotheses

• Chronic deficiency of adiponectin in the 
diabetic state will exacerbate diabetic 
kidney disease

• Upregulation of podocyte Nox4 will lead to 
podocyte dysfunction



Study Design

• Adiponectin +/+ and -/- mice
• Renal function
• Morphometry
• Immunohistological study

4 months

9 months

Low dose streptozotocin injection
(50mg/kg body weight)
5 consecutive days



Increased Glomerular Volume in 
Adipo KO Diabetic Mice
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Glomerular Volume in Human 
Diabetic Nephropathy

J Clin Invest 99:342–348, 1997



Potential Role of Reduced AMPK 
in Diabetic Kidney Disease

•AMPK stimulated with 
caloric depletion and 
inhibited with caloric excess

•Reduced AMPK enhances 
inflammation and inhibits 
endothelial function

FEBS Letters 582, 81-89, 2008 Clin Exp Pharm and Physiol 35, 535–545, 2008



Podocyte AMPK Regulated by 
Adiponectin in vivo
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J Clin. Invest. 118: 1645-1656 (2008)
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High Glucose Inhibits AMPK in 
Podocytes: Reversal with Adiponectin

J Clin. Invest. 118: 1645-1656 (2008)



pAMPK in kidney tissues
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High Glucose

NADPH oxidase

Inactivation of AMPK 

Podocyte dysfunction: 
decrease/redistribution of ZO-1
podocyte foot process effacement
increased permeability

Progression of diabetic kidney disease

adiponectin



Future Studies

• Study adiponectin KO mice with Akita on 
Bl6, DBA background

• Evaluate glomerular hemodynamics in 
diabetic adiponectin KO mice

• Evaluate role of adiponectin receptors in 
AMPK regulation (VA Merit)



Nox4 
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Development of Inducible Podocyte 
Nox4 Transgenic

• Creation of HA/HNox4 tg mice, 10 founder 
lines in FVB background

• Cross with podocin rtTA mice (obtained 
from Jeff Kopp) in FVB

• Administer doxycycline for 2 weeks
• Screen litters for expression of HA/HNox4



93 94 95 96 117118119120 34 81 125143
0

100
200
300
400
500
600
700
800
900

H
A

-N
ox

4/
B

-A
ct

in

Mouse ID

Q-RT-PCR for HA/HNox4

Sep 2009 

Double TG
RT/HANox4

Founder 54

Founder 46



G
en

es
/b

-a
ct

in

Founder 54

Q-RT-PCR of podocinrtTA/HAHNox4 tg mouse

TGFb1 Fib SMA Col IV Nox2 SnoN 
0

100

200

300
WT
RT/Nox4



G
en

es
/b

-a
ct

in

Founder 46

Q-RT-PCR of podocinrtTA/HAHNox4 tg mouse

TGFb1 Fib. SMA Col IV Nox2 SnoN 
0

100

200

300
WT
RT/Nox4Tg



WT Podocin rtTA

rtTA/HANox4 line 54 rtTA/HANox4 line46

PAS staining of rtTA/HANox4 TG mouse



Future Studies

• Expand lines of rtTA/HHANox4 lines 
based on expression levels

• Cross with Akita on FVB background to 
assess impact of diabetes with Nox4 
upregulation

• Evaluate on DBA background
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