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The kidney is composed of more than 20 distinct cell 
types



Chronic Kidney Disease
• It affecting about 18%  of the population 

worldwide( up to 35% in old age)
• Causes 5-10 million death/yr.
• Progressive interstitial fibrosis and  tubular 

atrophy (IFTA) and glomerular sclerosis.
• Kidney has limited regenerative capacity from 

chronic insult.
• There is no effective Tx to prevent progression 

to ESKD.
• The only treatment in ESKD are dialysis and 

transplantation.



Fibrosis is the major process 
accompanying, and is at least partially 
responsible for, the functional demise 

of the kidney, or any other organ in 
chronic diseases. In the kidney, fibrotic 

processes may originate from the 
glomerulus, tubulointerstitium and 

vasculature. 





Regenerative medicine

“regenerative medicine replaces or regenerates human cells, 
tissue or organs, to restore or establish normal function”.

the use of cells for the treatment of disease and encompasses 
both organ repair and the de novo regeneration of an entire 

organ”
Regenerative nephrology is a subdomain of a broader emerging 

field of science, regenerative medicine.
Regenerative medicine provides new hope for a means to change 

the trajectory of CKD.
an interdisciplinary field of research and clinical applications 
focused on the repair, replacement or regeneration of cells, 

tissues or organs to restore impaired function”.





Stem cell

Stem cells are unique cells present in the body 
that have the potential to differentiate into 
various cell types or divide indefinitely to 
produce other stem cells





Pluripotent stem cell



Adult stem cell









Sources of MSC





Stem cells 

• Mesenchymal Stem Cell: isolated in 1974 and  from a variety of 
tissues( adipose, bone marrow, skin, skeletal muscle) , non-embryonic, 
ability to diff. to 3 main cell lineage( adipose, bone, cartilage).

• Approved by FDA for treatment of steroid resistant GVHD.



Stem cell properties

• Anti-inflammatory
• Immune modulatory
• Anti-fibrotic
• Proangiogenic
• Stimulation of endogenous progenitor cells
• Anti-apoptotic
• Antioxidant
• Promotion of cellular reprogramming



Mechanisms Associated with
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Some evidence of beneficial effects 
of Stem cells in CKD

• Prevention of hyperglycemia induced podocyte apoptosis and 
injury

• Reduction of glomerulosclerosis and oxidative stress in animal 
model of diabetic nephropathy

• Decrease renal injury in porcine model of RenoVascular HTN. 
• Decrease urinary protein 
• Decrease in fibrosis



• MSCs: release vesicles containing mRNA and microRNA 
capable of regulating transcription of genetic information and 
modulation of Angiogenesis, inflammation and other 
pathways in recipient cells.

• Inhibit lymphocyte proliferation by secretion of IL-10 and Fas 
ligand.

• MSCs lack costimulatory molecules such as CD40, CD80 and 
CD86 which evoke an allogenic T-cell immune response.

• MSCs induce a shift in macrophage phenotype from 
inflammatory (M1), to reparative (M2), underpinning their 
anti-inflammatory properties. 



Extracellular vesicles 

Extracellular vesicles are nanometer-sized vesicles, which 
mediate cell-to-cell communications by transferring DNAs, 
mRNAs, microRNAs, noncoding RNAs, as well as proteins to 

recipient cells.
These endogenous vesicles show low immunogenicity and their 

therapeutic functions are similar to the cells of origin.
In particular, EVs derived from stem cells are good candidates for 

promoting regeneration and repair of injured tissues.



Regenerative potential of stem-cell-derived 
extracellular vesicles



















Urea reduction



BP reduction  



Urine protein reduction



Improvement in glomerulosclerosis



Improvement in interstitial fibrosis





AKI



CKD



Lupus nephritis



KIDNEY TRANSPLANTATION













The baseline characteristics of the study group and    the 
control group



Statistically Nonsignificant



CD34+ cell therapy was safe and improved 1-year outcome







Glycemic control



Serum creatinin



BUN



Cr clearance



Stem cell in diabetic kidney disease







Secretome:  soluble proteins, free
nucleic acids, lipids, and extracellular vesicles (EVs)



Secretosome

•soluble proteins, free nucleic acids, lipids, and 
extracellular vesicles (EVs)
•Tumorigenicity
• Emboli formation
• Transmission of infections through injected 
cells  
•Simpler production and storage procedure
• Enhanced renal structural recovery and renal 
function in multiple CKD models, including 
metabolic syndrome, renal artery stenosis, and 
DN 



SLE in Human



SLE in Human



SLE in Human



SLE in human





SLE in Human

Conclusion hUC-MSC 
has no apparent 
additional 
effect over and above 
standard 
immunosuppression.



MSC therapy is associated with increased regulatory T cell 
proportion and with improved early allograft function. 



Decellularization and Recellularization



Luque-Badillo, Ana C., et al. "Evaluating different methods for kidney 
recellularization." Scientific Reports 14.1 (2024): 23520.







• SBP, proteinuria and glomeruloscerosis were lower in induced CKD rats 
treated by bone marrow cells.

• Also tubulointerstitial inflammation decreased after BM cell therapy.



Causative factors for endothelial progenitor cell and 
mesenchymal stem cell  dysfunction in CKD



• Even small reduction in GFR led to significant 
reduction of EPC.

• In ESRD pts. under dialysis EPC number are 
30-50% lower than healthy controls. 

• EPC functions ( tube formation, cellular 
adhesion and migratory capacity) decreases in 
ESRD pts. 

• In dialysis pts. low circulating EPC was 
independent and significant predictor for CV 
event & all cause mortality.



interventions with potential to improve  
endothelial progenitor cell and mesenchymal 

stem cell 



• HMG CO A reductase inhibitors increases EPC 
mobilization and function and reduce 
apoptosis.

• Statins can induce increase in EPC up to 
223.5% .

• ACE inhibitors lead to mobilization of EPC via 
stimulation of NO activity and reduction of 
oxidative stress.

• ARB also affect EPC by peroxisome 
proliferative receptor-γactivity.




