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Statement of the Problem: The effects of 

mesenchymal stem cells (MSCs) on 

phenotype and function of natural killer T 

(NKT) cells, is not understood. The aim of 

the study is to evaluate the protective nature 

of MSCs against acute liver injury through 

attenuating hepatotoxicity of liver NKT cells 

in IDO dependent manner. 

 

Methodology & Theoretical Orientation: 
We used concanavalin A (ConA) and α-

galactosylceramide (α-GalCer) induced liver 

injury to evaluate effects of MSCs on NKT-

dependent hepatotoxicity.  

 

Findings: MSCs significantly reduced Con 

A- and α-GalCer-mediated liver damage in 

C57Bl/6 mice, as demonstrated by 

histopathological analysis and liver enzyme 

tests, attenuated influx of inflammatory (T-

bet+ TNF-α, IFN-γ producing as well as 

GATA3+, IL-4-producing) liver NKT cells 

and down-regulated TNF-α, IFN-γ and IL-4 

levels in the sera of injured mice. It was 

observed that the liver NKT cells cultured in 

vitro with MSCs produced lower amounts of 

inflammatory cytokines (TNF-α, IFN-γ, IL-

4) and higher amounts of 

immunosuppressive IL-10 upon α-GalCer 

stimulation. MSC treatment attenuated 

expression of apoptosis-inducing ligands on 

liver NKT cells suppressed the expression of 

pro-apoptotic genes in the livers of α-

GalCer-treated mice. MSCs reduced 

cytotoxicity of liver NKT cells against 

HepG2 hepatocyte cells in vitro. The 

presence of 1-methyl-DL-tryptophan, a 

specific inhibitor of indoleamine 2,3-

dioxygenase (IDO), in MSC-conditioned 

medium injected to α-GalCer-treated mice, 

counteracted the hepatoprotective effect of 

MSCs in vivo, and restored pro-

inflammatory cytokine production and 

cytotoxicity of NKT cells in vitro. In line 

with these findings, human MSCs in an IDO-

dependent manner, attenuated the production 

of inflammatory cytokines in α-GalCer-

stimulated human peripheral blood 

mononuclear cells and reduced their 

cytotoxicity against HepG2 cells.  

 

Conclusion & Significance: MSCs protects 

the acute liver injury by attenuating 

cytotoxicity and capacity of liver NKT cells 

to produce inflammatory cytokines in IDO 

dependent manner. 
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Figure 1: MSCs suppress activity of NKT 

cells in an IDO-dependent manner. IDO, 

PGE2, HGF, IL-10, and TGF-β were 

determined in supernatants by ELISA. 

C57BL/6 mice were treated with saline (0.2 

mL), α-GalCer (50 μg/kg), MSC-CM (0.2 

mL) or MSC-CM (0.2 mL)+1-MT (1 mM) 

immediately after α-GalCer administration. 

Histological tissue samples were analyzed 16 

hours after treatment (H&E staining). 
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