
Supplementary Table 1 The summary of the clinical studies involving injection of mesenchymal stem cells in 

hepatobiliary diseases 

Ref. N 
Cell type 

and source 
Etiology 

Administratio

n Route 
Dose 

Dose 

Interval 

Follow

-up 
Outcome 

Shi et al[S1] 24 
Allogeneic 

UC-MSCs 
HBV-ACLF Peripheral vein 

5 × 105 

cells/kg 
Multiple 72 wk 

Increased 

survival 

Reduced 

MELD score 

Li et al[S2] 11 
Allogeneic 

UC-MSCs 
HBV-ACLF Hepatic artery 

108 

cells/patien

t 

Single 96 wk 

Improved 

liver 

function 

tests and 

MELD score 

Xu et al[S3] 30 
Allogeneic 

UC-MSCs 
HBV-ACLF Peripheral vein 105 cells/kg Multiple 48 wk 

Improved 

liver 

function 

tests and 

MELD score 



Zhang et al[S4] 30 
Allogeneic 

UC-MSCs 
HBV Peripheral vein 

5 × 105 

cells/kg 
Multiple 52 wk 

Improved 

liver 

function 

tests, MELD 

score and 

ascites 

Wang et al[S5] 7 
Allogeneic 

UC-MSCs 
PBC Peripheral vein 

5 × 105 

cells/kg 
Multiple 48 wk 

Improvemen

t ın GGT and 

ALP but not 

in other tests 

El-Ansary et 

al[S6] 
15 

Autologou

s BM-

MSCs 

HCV Peripheral vein 106 cells/kg Single 24 wk 

Partial 

improvemen

t in liver 

function 

tests and 

MELD score 

Xu et al[S7] 20 

Autologou

s BM-

MSCs 

HBV Hepatic artery 

0.75 ± 0.50 × 

106 

cells/patien

t 

Single 24 wk 

Increased 

serum TGF-

β, reduced 



IL-6 and 

TNF-α 

Salama et al[S8] 20 

Autologou

s BM-

MSCs 

HCV Peripheral vein 
1 × 106 

cells/kg 
Single 24 wk 

Improved 

liver 

function 

tests  

Götze et al[48] 3 
Allogeneic 

AD-MSCs 

ALF and/or 

ACLF 
Peripheral vein 

2.0-7.8 × 107 

cells/patien

t 

Multiple 56-88 d 

Improved 

liver 

function 

tests and 

reduced liver 

stiffness 

Mohamadneja

d et al[S9] 
14 

Autologou

s BM-

MSCs 

HBV, 

Cryptogenic

, PBC, AIH, 

HCV 

Peripheral vein 

1.2 × 108-

2.95 × 108 

cells/patien

t 

Single 52 wk 

Observed no 

significant 

change  



Pan et al[S10] 80 

Autologou

s BM-

MSCs 

HBV, 

Cryptogenic

, PBC, AIH, 

HCV 

Peripheral 

vein, Hepatic 

artery 

5 × 106-2 × 

108 

cells/patien

t 

Single 
24-48 

wk 

Partial 

improvemen

t in liver 

function 

tests and 

MELD scores 

Lin et al[S11] 110 
Allogeneic 

BM-MSCs 
HBV Peripheral vein 

105-106 

cells/kg  
Multiple 24 wk 

Improved 

liver 

function 

tests and 

MELD score 

Jang et al[S12] 11 

Autologou

s BM-

MSCs 

Alcohol Hepatic artery 

5 × 107 

cells/patien

t 

Multiple 12 wk 

Histologic 

improvemen

t in 54% and 

improvemen

t in CPT 

score 

Suk et al[S13] 37 

Autologou

s BM-

MSCs 

Alcohol Hepatic artery 

5 × 107 

cells/patien

t 

Multiple 24 wk 
Reduced 

fibrosis, 



improved 

CPT score 

BM-MSC: Bone marrow derived mesenchymal stem cells, AD-MSC: Adipose derived mesenchymal stem cells, UC-MSC: 

Umblical cord derived mesenchymal stem cells, HBV: Hepatitis B Virus, HCV: Hepatitis C virus, ALF: acute liver failure, 

ACLF: Acute on chronic liver failure, PBC: Primary biliary cirrhosis, MELD: Model for end stage liver disease score, GGT: 

Gamma glutamyl transferase, CPT: Child-Pugh-Turcot Score, TGF-β: Transforming growth factor β, TNF-α: Tumor necrosis 

factor-α, IL-6: Interleukin-6. 

 

Supplementary Table 2 The summary of the preclinical models where adipose derived mesenchymal stem cells were 

used for the treatment of hepatobiliary disease models 

Ref. Animal Model  Type of SC Injection 
Cell 

number 

Banas et 

al[41] 
Mouse 

CCl4-induced 

ALF 

Xenogeneic 

AD-MSCs 
Tail vein 

1.5 × 106 

cells/animal 

Gardin et 

al[S14] 
Dog 

Natural 

occuring liver 

disease 

Autologous 

AD-MSCs 
Portal vein 

5 × 105 

cell/kg 

Pascual-

Miguelañez 

et al[S15] 

Rat 
CCl4-induced 

ALF 

Allogeneic 

AD-MSCs 
Tail vein 

106 

cells/animal 



Pan et al[S16] Rat 

High-fat-diet-

induced 

NAFLD 

Allogeneic 

AD-MSCs 
Portal vein 

2 × 106 

cells/animal 

Liao et al[S17] Rat 

High-fat-diet-

induced 

NAFLD 

Allogeneic 

AD-MSCs 
Portal vein 

2 × 106 

cells/animal 

Seki et al[S18] Mouse 

Steatohepatitis-

induced 

cirrhosis 

Allogeneic 

AD-MSCs 

Splenic 

subcapsule 

105 

cells/animal 

Ge et al[47] Pig 

Ischemia 

reperfusion 

injury+ 

partially 

hepatectomy 

Allogeneic 

AD-MSCs 

Liver 

parenchyme 
106 cells/kg 

Guo et al[S19] Mouse 
CCl4-induced 

ALF 

Xenogeneic 

AD-MSCs 
Tail vein 

2-3 × 106 

cells/animal 

Saito et 

al[S20] 
Mouse 

Ischemia 

reperfusion 

injury+partially 

hepatectomy 

Xenogeneic 

AD-MSCs 
Tail vein 

105 

cells/animal 



Sun et al[S21] Rat 

Ischemia 

reperfusion 

injury+partially 

hepatectomy 

Autologous 

AD-MSCs 
Tail vein 

1.2 × 106 

cells/animal 

Seki et al[S22] Rat 

Ischemia 

reperfusion 

injury+partially 

hepatectomy 

Allogeneic 

AD-MSCs 
Penile vein 

2 × 106 

cells/animal 

Iseki et 

al[S23] 
Mouse 

CCl4-induced 

liver fibrosis 

Xenogeneic 

BM-MSCs 
Tail vein 

5 × 104 

cells/animal 

AD-MSC: Adipose derived stem cells, BM-MSC: Bone marrow derived mesenchymal stem cells, CCL4: Carbon tetrachloride, 

NAFLD: Non-alcoholic fatty liver disease. 
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