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+ Podocytes
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+ Synthesis and target organs for vitamin D

Presenter
Presentation Notes
Vitamin D3 obtained from the diet or by photolytic conversion in the skin is hydroxylated in the liver into 25-hydroxyvitamin D3 [25(OH)D3]. The formation of 1,25-dihydroxyvitamin D3 [1,25(OH)2D3] occurs mainly in the kidney, but extrarenal synthesis also has been described in vascular cells, parathyroid gland, macrophages, and some cancer cells. The presence of vitamin D receptor has been shown in many targets cells regulating calcium and phosphorus absorption, cell proliferation, immune function, and other processes. OHase, hydroxylase; PTH, parathyroid hormone; LVH, left ventricular hypertrophy.




+ Vitamin D analogues

Paricalcitol 
(Zemplar®) 

Sonoko Masuda et al., Mol Cancer Ther, 2006

Calcitriol
(Calcijex®)

Presenter
Presentation Notes
Είναι γνωστό ότι η βιταμίνη D χορηγείται για την αντιμετώπιση του δευτεροπαθούς υπερπαραθυροειδισμού ωστόσο έχουν συντεθεί διάφορα αναλογά της με λιγότερες παρενέργειες. Σε αυτή την μελέτη χρησιμοποιήθηκε η δραστική μορφή της βιταμίνης D η καλσιτριόλη και το ανάλογο της η παρικαλσιτόλη



+ Active Vitamin D3 - VDR
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+ Vitamin D3 effects in vitro

• HGEC-25mM exhibit sustained, reduced podocalyxin and nephrin expression 

compared to HGEC-5mM. 

• Calcitriol and paricalcitol restore nephrin and podocalyxin expression in HGEC 

in a VDR dependent manner

• Calcitriol and paricalcitol induce nuclear translocation of VDR and co-

localization with RXR, in HGEC



+ Aim

 Ex vivo 

 Treatment with paricalcitol (VDRA)

- Isolation of rat glomeruli and culture in presence of normal or high 

glucose

- Expession levels  of Nephrin, PODXL and VDR

- Tunnel assay

 In vivo

 Treatment with calcitriol and paricalcitol

- STZ animal model

- Blood glucose levels, urine 24h and water uptake

- Expession levels  of Nephrin and VDR



+ Glomeruli isolation and culture

Glomeruli culture
~ 98% efficiency

In presence of
5mM or 25mM glucose

Wistar Rat

 VDRA (VDR activator -
paricalcitol) treatment for 4 

days

250μm

75μm

Presenter
Presentation Notes
250μm –
75μm

122μm glomeruli





+ Results
 Nephrin, VDR, PODXL expression levels

 VDR expression was enhanced in presence of high glucose.

 Podocyte markers were enhanced in presence of paricalcitol in glomeruli cultured 
in normal glucose.

 Nephrin and PODXL were reduced in presence of high glucose.

 VDRA restored the expression levels of Nephrin, VDR and PODXL after induce 
hyperglycemia



+ Results

 Nephrin, VDR and RXR 



+
Nephrin survival pathway

Nephrin and CD2AP 

interact with PI3K and 

stimulate PI3K-

dependent AKT 

signaling. 

Presenter
Presentation Notes
Tyrosine phosphorylation of nephrin by Fyn tyrosine kinase is dependent on its interaction with a number of nephrin-binding proteins, which stabilize nephrin at the SD and coordinate nephrin signaling. The p85 catalytic subunit of PI3K recognises the phosphorylated nephrin complex and mediates the phosphorylation and inhibition of  pro-apoptotic protein Bad in a pAKT-dependent manner 
However, there is no direct evidence to conclusively demonstrate that activation of the PI3K/AKT pathway by nephrin or CD2AP in the podocyte protects against apoptosis.

Tyrosine phosphorylation of nephrin depends on its interaction with a number of nephrin-binding proteins, which stabilize nephrin at the slit dipahragm and coordinate nephrin signaling.





+ Results
 Nephrin and PI3K



+ Results
 Nephrin and p-Akt



+ Results
 Tunnel assay - Activated Caspase 3 & Cleaved PARP

 Paricalcitol in 

presence of 

normal or high 

glucose, reduced 

the expression 

levels of activated 

caspase 3 and 

cleaved PARP.



+ STZ animal model

 200g Wistar Rats

 65mg STZ/kg IP injection

 Diabetic Rats: >370mg/dL glucose levels

 After 3days: 400ng/Kg/day Paricalcitol or 

100ng/Kg/day Calcitriol

 5 weeks

 After 10 days: Insulin (10IU)



+ Results



+ Results

 Nephrin and VDR expression levels in isolated glomeruli 
after 5 weeks

 Nephrin and VDR were enhanced in DN-animal model after 5 weeks treatment.



+ Summary

 Podocyte markers are downregulated in presence of high glucose.

 Paricalcitol restores Nephrin and PODXL expression levels.

 VDR expression is enhanced in presence of high glucose and is 

activated in presence of paricalcitol.

 Upregulation of PI3K and pAKt in presence of paricalcitol.

 Paricalcitol treatment ameliorates high glucose induced apoptosis.



+ Summary

 Vitamin D3 and its analogue, paricalcitol may have 

beneficiary effects in diabetic nephropathy.  
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