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Figure courtesy of Brad Amos, MRC Laboratory
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Modified from Kidney & Urinary Tract Eighth Edition
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CLP Induces TLR4 Express

El-

sion in Proximal Tubule Cells

-Achkar TM, et al. Am J Physiol Renal Physiol. 2006



LMWD WTLPS Endocytosis is 
Receptor MediatedReceptor Mediated

Blue: cascade blue LMWD, 
fluid phase

Red: Alexa 568-LPS

Pre exposure: 0.25 mg/Kg 
unlabeled LPS 24 hr pre tounlabeled LPS 24 hr pre to 
upregulateTLR4

T or TLR4 KO TLR4 KO

WT WT pre exposed
P. Dagher unpublished observation



40‐kDa anionic dextran 40‐kDa neutrral dextran

Yu et.al AJP 2005 and Nephron Physiol 2006
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Molitoris et.al. JASN 2009



Pre Cy3-siRNA injection
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Molitoris et. al. JASN 2009



Rapid Metabolism of siRNA inn PTC by In situ Hybridization

Molitoris et.al JASN 2009
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siP53 Protects Against Cispllatin Induced Kidney Injury

Time Course of InjuryTime Course of Injury 
Without Therapy

Effect of siP53 TherapyEffect of siP53 Therapy 
at Day 5

Group 1   No Therapy
G 2 12 /K 30 i t i l tiGroup 2   12 mg/Kg 30 prior to cisplatin
Group 3   siP53 4 hours post cisplatin
Group 4   Group 2 plus Doses on Days 2
Group 5   Group 3 plus Doses on Days 2

Molitoris et.al.  JASN 200



A vicious cycleA vicious cycle
Elderly/Diabetes 

Decreased renal/perfusion function

A

Altered renal microvasculature
Attenuation of capillary labyrinth

A

mellitus/CKD

Vulnerable endothelium

Renal injury: Decreased renal blood flow

Acute kidney Injury

Renal injury: Decreased renal blood flow
NSAIDs,  Radiocontrast, Surgery 

Acute kidney Injury
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Russo et.al. JASN 2009



Russo et.al. JASN 2009
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Microvascular Blood Flow at 24h

Saline treated 

Blood Flow 
l i

253.36+/-95.01 
velocity 
(µm/sec)

h Post Ischemia Effect of sTM

sTM treated

786.75 +/- 280.75 *

*P < 0.05
Sharfuddin et.al JASN 2009



Leukocyte-Endo
Interactions – InInteractions In
Photon

Ischemic – Saline treated rat at 24h

thelial 
ntra-Vital 2-ntra Vital 2

Saline sTM 
treated

Fl i 69 5 88 3 *Flowing 
(%)

69.5 88.3 *

Rolling 18.2 8.3 *Rolling 
(%)

18.2 8.3 

Static (%) 12.9 3.3 *

* p<0.05

Sharfuddin et.al. JASN 2009
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Effect of Pre-treatment with Soluble Rat Thrombomodulin on 
AKI
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Rosenthal et.al JASN, 2003
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Endothelial PathophysiEndothelial Pathophysiiologyic Events in AKIiologyic Events in AKI

Sharfuddin and Molitoris Nature Neph Reviews 2011
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Major Cellular Components aj p and Physiologic Effects of AKIy g



Spatial Specificity Ach
Infusion of Bacteria inInfusion of Bacteria in

hieved by Micro-
nto Proximal Tubulesnto Proximal Tubules

- 105 cfu UPEC GFP+

0 1 to 0 7 l injected- 0.1 to 0.7 l injected

Agneta Richter-Dahlfors, g ,
Lisa E. Mansson and Keira Melican
Karolinska Institutet



Determining blood
UPEC wt

PBS

d flow rates in vivo

2            3             4             5
Hours

2       3       4       5      6       7
Hours



LE Månsson et al, Cell Microbiol 2007  Feb; 9(2) 413‐24
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Infection Triggers 
Consumption in ReConsumption in Re

 Increased Oxygen    
enal Cellsenal Cells



Clotting Cascade Gene
in Infected Kidneys in Infected Kidneys 
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Heparin-Treatment
Bacterial Spread, RBacterial Spread, R

Animals treated with heparin (400 U/kg) to prevent clotting
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Proximal Tubules 
48 hr post Viral
Injection

A B

Proximal Tubules
Post Fixation and
rhodamine Phalloidin
Staining;.Staining;.

Tanner  et.al. AJP‐Renal 2005



Control

3 min Reperfusion

eGFP-Actin and 
3kDa TR Dextran

10’ Ischemia

Ashworth et.al. Kidney Int. 2007



Phase Image

FITC labeled ADF

Texas Red Phalloidin

Color Overlay

Molitoris , Kidney Int. 2004
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