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Advanced liver diseases remain one of the major health 
issues worldwide. Progressive fibrosis, inflammatory 
damage, deprivation of metabolic capacity and parenchymal 
cell death are the main characteristics of end-stage liver 
diseases. Orthotopic liver transplantation has been 
considered as the therapy of choice in patients suffering 
from liver failure such as fulminant liver failure, cirrhosis 
and hepatocellular carcinoma (HCC). Severe liver donor 
scarcity has led to the continuous increase of patients 
with end-stage liver diseases that were listed for liver 
transplantation. Amongst other treatment strategies, stem 
cell-based therapies have achieved clinical breakthrough 
and bridge to liver transplantation (1). In this regard, 
hepatocyte transplantation provides functional substitution 
of damaged liver tissue. Adult human primary hepatocytes 
are mostly isolated from the marginal donor organs 
that were not applicable for transplantation. Different 
challenges including scarce supply of the hepatocytes, 
limited in-vitro expansion potential, low cell viability, the 
need for scaling up, poor integration into liver parenchyma 
and in vivo proliferation potential after transplantation 
lead to notable trends of studies utilizing other sources. 
Using functional differentiated hepatocytes generated 
from embryonic/induced pluripotent stem cells or adult 
stem cells such as mesenchymal stromal cells  (MSCs) in 
experimental models showed structural and metabolic 
improvement in damaged liver tissue (2,3). Undoubtedly, 

understanding molecular mechanism which are happened 
during liver injury comprising activation of hepatic 
stellate cells and tissue macrophages, secretion of pro-
inflammatory cytokines, infiltration of immune cells inside 
damaged tissue, excessive matrix deposition has led to 
developing new effective treatments. MSC’s pleiotropic 
properties including multipotency, immunosuppressive 
potential, trophic factor secretion during tissue repair,  
anti-fibrosis, anti-apoptosis and the lack of immunogenicity 
when administered in allogenic context make them an ideal 
cell type in clinical setting. 

It is believed that MSC exert therapeutic effect not only 
by differentiation towards functional hepatocytes (cell 
replacement strategy), but cell empowerment mechanism 
also activated in which inflammatory niche was modulated 
and regression of fibrosis concurrent liver regeneration is 
initiated through the secretion of trophic factors. Thus, 
despite restoration of lost tissue and attenuation of liver 
necrosis, transplanted MSCs could ease liver immune-active 
niche which subsequently leads to matrix regression or 
resolution (4). 

Hepato-mesenchymal feature of adult-derived human 
liver stem/progenitor cells (ADHLSCs) makes them suitable 
and alternative candidate with outcomes better than or at 
least comparable to those seen with hepatocytes in liver 
diseases. ADHLSCs displayed engraftment and integration 
to recipient tissue and promote anti-inflammation and liver 
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regeneration after infusion in hepatectomized and cirrhosis 
experimental models and clinical trials (5-7). 

Focus has now turned to investigate immunological 
features and mechanisms underlying this therapeutic 
value of ADHLSCs which may potentially contribute 
to liver treatment. In this issue of HepatoBiliary Surgery 
and Nutrition, Najar et al. report data of cytokinome of 
ADHLSCs in undifferentiated (mesenchymal-like cell) 
and differentiated HD (hepatocyte-like cells) state with  
pro-inflammatory cytokine treatment (8). 

Hemostasis inflammation and liver fibrosis are initially 
essential for regeneration of damaged tissue. Liver 
regeneration is driven by secretion of some inflammatory 
factor such as IL-1α, IL-6 and TNF-α. In this regard, 
several studies emphasized on critical pro-regenerative 
role of IL-6 and TNF-α when impaired liver regeneration 
were observed in animal after targeted disruption of IL-6 
and TNFα. In this paper, Najar et al. showed that pro-
inflammatory cytokines such as IL-6, TNF-α, IL-8, 
CCL5 were highly upregulated in hepatocytes and in both 
undifferentiated ADHLSCs and HD ADHLSCs when 
primed with inflammatory cytokines. Of note, reduction 
of IL-12 superfamily IL-12A, p19, p28 (IL-27) and EBI-3  
(IL-35) was observed under differentiation condition. 
However, ADHLSCs and HD ADHLSCs displayed highly 
expression of IL-12 superfamily specially p28 and EBI-3 
after pre-incubation with inflammatory cytokines. 

Although, it was initially believed that IL-27 exhibit 
pro-inflammatory function, the majority of studies 
investigated immunomodulatory properties of this cytokine 
(9-11). Moreover, the importance of IL-35 as the critical 
immunomodulatory mediators and inducers of T and B 
regulatory cells is supported by depleting EBI-3 from  
IL-35-secreting MSCs and adding exogenous IL-35 in  
in vitro culture system and in vivo experimental autoimmune 
models (12). 

Dysregulated l iver inf lammation as  a  result  of 
persistent inflammation has been considered a hallmark 
of autoimmunity and chronic diseases (13). In this regard, 
using liver cell-based therapies with immunomodulatory 
properties may aid liver tissue to regenerate itself 
through balancing inflammatory mediators inside the 
microenvironment. 

Based on author results ,  upregulat ion of  anti-
inflammatory proteins such as IL-1RA, TDO and specially 
IDO was also detected in cytokine-treated ADHLSCs, HD 
ADHLSCs and hepatocytes which is similar to those from 
MSCs. 

It should also be noted that MSCs have been shown 
to be as sensors of inflammation and capable to adapt  
pro-inflammatory (in high levels of inflammation) and anti-
inflammatory (in low levels of inflammation) phenotypes 
(13,14). For the sake of clarity, we also performed 
proteomics analysis of MSC generated extracellular vesicles 
(EVs) and found two distinct categories of cytokines, 
chemokines and chemokine receptors with pro- and 
anti-inflammatory functions (15). Thus, irrespective of 
immunosuppression as dominant phenotype of MSCs 
and their secreted cytokines and EVs in inflammatory, 
chronic and autoimmune diseases, they may switch towards 
immune-stimulatory function under the specific condition 
in response to infectious diseases. In this study, Najar et al. 
provide valuable information and presents an intriguing 
view that ADHLSC may also sense inflammatory cues and 
generates appropriate response to inflammatory condition 
by adjusting their cytokine profile similar to those occurs 
in MSCs. Further High-throughput studies focused on 
proteomics analysis are likely to establish that ADHLSCs 
could be effectively applicable in liver disorders.
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