
Using Fluorescent Probes to Study AKI 
  

 
 

Takashi Hato 
Rabih Kalakeche 
Ruben Sandoval 
Georges Rhodes 

Tarek Ashkar 
Seth Winfree 



? 

? 

? 

? 

? 

? 

?? 

















Phiphilux G2D2 







WT sham 



Caspase 3 KO mouse 







Calcein Liposomes 









Sham CLP 

TLR4 in Proximal Tubules 

El-Achkar et al  AJP Renal 2005  



Endotoxin does not fix well 
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1. S1 acts as a local sensor and sink for endotoxin 
 

 
2. Autoprotects itself through upregulation of anti-oxidants 

and lack of peroxisomes 
 

 
3. Generates “signals” (TNFa) to neighboring S2 and S3 

 
 
4.   S2 and S3 are susceptible to oxidant injury (TNFR1, peroxisomes) 
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Epithelial macrophage 





                                          LPS Tolerance 
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The power of LPS preconditioning 

 

LPS; lipopolysaccharide = endotoxin,   CLP; cecal ligation and puncture 



 



 



 



 



The power of combining “-omics” 

 

Non-preconditioned Preconditioned 



• Anti-oxidant pathway: ergothioneine 
• M2 polarization pathway: spermidine 
• Phagocytic pathway: itaconate 



 antimicrobial molecule 

 



 

PNAS 2013 



Spermidin – M2 pathway 

 



 

AJP  Cell Physiol 2010 

SAT1 



Ergothioneine- a scavenger of radicals 

 

Ergothioneine transporter (Slc22a4): 
Highly expressed in the kidney and CD14+ monocytes 
(Human Metabolome Database) 



“Cocktail therapy” 

• Anti-oxidant pathway (ergothioneine) 
• M2 polarization pathway (spermidine) 
• Phagocytic pathway (itaconate) 

 
• Advantages of metabolites: 

– Stable 
– reach the kidney (urinary lumen) 
– commercially available (and cheap) 
– no gene/protein manipulation required 
– Translational potential 



Purine metabolism pathway 
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