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Background: 

• Acute kidney injury (AKI) affects 10–15% of hospitalized patients and over 50% of ICU cases. 

• Exosomes derived from mesenchymal stem cells (MSCs) have shown reno-protective effects 

in animal models mimicking AKI through ischemia reperfusion, 

• yet their therapeutic efficacy has not been systematically and quantitatively evaluated.

• Purpose: This meta-analysis determines the overall effect of MSC-derived exosomes in 

ameliorating IRI-induced AKI.



METHODS:

• A systematic review was performed across five major databases,

• A total of 362 were screened focusing on exosomes derived from mesenchymal stem cell therapy 

for IRI. 

• Seven outcome parameters were measured: 

1. serum creatinine (SCr), 

2. blood urea nitrogen (BUN), 

3. tubular damage, 

4. apoptotic cells, 

5. inflammatory markers interleukin-6 (IL-6), 

6. tumor necrosis factor-alpha (TNF-α),

7. the apoptotic marker caspase-3. 

• Data were analyzed using Review Manager (RevMan version 5.4), 

• study quality was assessed using the ROBINS-I.



CREATININ

• a significant reduction in serum creatinine levels within 24 hours.

• Indicates clear improvement in glomerular filtration 

and early renal recovery.

• The effect was consistent across most included studies.



BUN

• BUN levels were significantly reduced following 

exosome administration,

• Supports enhanced renal excretory function 



TUBULAR DAMAGE

• Exosomes significantly decreased tubular injury scores, 

• demonstrating structural preservation of renal tubular epithelium,

• Suggests potent cytoprotective effects against IRI-induced tissue damage.



APOPTOTIC CELLS

• A marked reduction in apoptotic cell counts was 

observed in exosome-treated animals. 

• Confirms the anti-apoptotic role of MSC-derived 

exosomes in attenuating IRI-induced cell death.



IL-6

• IL-6 levels were significantly lowered, indicating suppression 

of early systemic and local inflammatory responses.

• Reinforces the immunomodulatory of exosomal therapy.

v



TNF-α

• TNF-α, a key pro-inflammatory cytokine, 

was consistently reduced across studies.

• Demonstrates attenuation of IRI-associated inflammatory injury.



CASPASE 3

• Exosome treatment reduced caspase-3 expression, 

confirming inhibition of downstream apoptotic pathways.

• Complements the reduction in apoptotic cell counts.



Discussion:

• A total of 11 in vivo studies published until 2025, involving 132 animals.

• Exosome doses ranged from 50 to 250 µg,  with particle sizes of 120 - 140 nm. 

• At 24 hours post-treatment, exosomes improved renal function and reduced tissue injury.

• Secondary analyses demonstrated attenuation of inflammatory markers: 

IL-6, TNF-α, apoptotic marker caspase-3.

• No exosome-related adverse effects were reported in any of the included studies.

• Highlighting their safety in preclinical settings.

• These findings strongly support exosomes as a promising future therapeutic for AKI.



Conclusions: 

• MSC-derived exosomes significantly improve renal function and 

attenuate tissue damage, apoptosis, and inflammation in preclinical 

models of ischemia reperfusion induced acute kidney injury.

• Provide robust preclinical evidence for exosomes as a novel 

regenerative and immunomodulatory therapy.

• Further translational and clinical studies are warranted 

to validate their therapeutic potential in humans.



THANK YOU
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