
Table S1. Detailed Characteristics of 21 Reviewed Studies 

Author Year 

Animal 

PD model 

Cell administration 
Immuno 

suppressant 

Follow-up 

period 

Severe adverse 

event report Species Age Gender Number Source 
Time (post-

injury) 
Site 

Dosage 

(cells/Kg) 

Richardson[1] 2005 
Fisher 344 

rats 
adult male 14 6-OHDA 

Adult rat 

brain 
2 weeks 

unilateral 

striatum 
1.0E+06 no 2 weeks - 

Xu[2] 2005 
Sprague-

Dawley rats 
adult - 18 6-OHDA Mouse ESC 4 weeks 

unilateral 

striatum 
2.5E+07 yes 6 weeks Yes 

Anderson[3] 2007 Lewis rats adult female 14 6-OHDA 
Human fetal 

brain 
3 weeks substantia nigra 5.0E+05 yes 20 weeks - 

Ravindran[4] 2008 Wistar rats adult male 32 6-OHDA Human ESC 4-6 weeks substantia nigra 6.0E+06 yes 12 weeks Yes 

Madhavan[5] 2009 
Fisher 344 

rats 
adult male 25 6-OHDA 

Rat fetal 

brain 
1 week substantia nigra 1.0E+06 no 5 weeks - 

Feng[6] 2009 
Sprague-

Dawley rats 
adult male 13 6-OHDA 

Rat fetal 

brain 
5 weeks 

unilateral 

striatum 
2.5E+05 no 16 weeks - 

Feng[6] 2009 
Sprague-

Dawley rats 
adult male 19 6-OHDA 

Rat fetal 

brain 
5 weeks substantia nigra 2.5E+05 no 16 weeks - 

Moreno[7] 2012 
Sprague-

Dawley rats 
adult female 32 6-OHDA Human NSC 6 weeks 

unilateral 

striatum 
1.5E+06 yes 16 weeks - 

Deng[8] 2013 
Sprague-

Dawley rats 
adult male 12 6-OHDA 

Rat fetal 

brain 
1 week 

unilateral 

striatum 
1.3E+06 no 8 weeks - 

Yoon[9] 2013 
Sprague-

Dawley rats 
adult - 15 6-OHDA 

Human fetal 

brain 
3 weeks 

unilateral 

striatum 
5.0E+06 Yes 8 weeks - 

Parra-Cid[10] 2014 Wistar rats adult male 16 6-OHDA 
Mouse 

ENSC 
7 weeks substantia nigra 1.5E+06 No 3 weeks - 

Shin[11] 2014 
Sprague-

Dawley rats 
adult female 16 6-OHDA Human NSC 4 weeks 

unilateral 

striatum 
4.0E+05 yes 8 weeks - 

Han[12] 2015 
Sprague-

Dawley rats 
adult male 16 6-OHDA Human iPSC 4 weeks 

unilateral 

striatum 
2.5E+06 yes 16 weeks - 

Moon[13] 2017 
Sprague-

Dawley rats 
adult female 36 6-OHDA 

Human fetal 

brain 
4 weeks 

unilateral 

striatum 
2.3E+06 yes 12 weeks Yes 

Zuo[14] 2017 C57 mice adult female 12 6-OHDA 
Human fetal 

brain 
1 week 

unilateral 

striatum 
2.5E+06 no 8 weeks - 

Kim[15] 2018 
Sprague-

Dawley rats 
adult female 24 6-OHDA 

Human 

MSC 
4 weeks 

unilateral 

striatum 
1.5E+06 yes 9 weeks Yes 



MENDES-

PINHEIR[16] 
2018 Wistar rats adult male 10 6-OHDA Human NSC 5 weeks 

substantia nigra 

and striatum 
2.0E+06 no 7 weeks - 

Mine[17] 2018 
Sprague-

Dawley rats 
adult male 22 6-OHDA 

Swine fetal 

brain 
4 weeks 

unilateral 

striatum 
1.0E+05 yes 8 weeks Yes 

Mine[17] 2018 Wistar rats adult male 22 6-OHDA 
Rat fetal 

brain 
4 weeks 

unilateral 

striatum 
1.0E+05 yes 8 weeks Yes 

Song[18] 2018 
Sprague-

Dawley rats 
adult female 12 6-OHDA 

mouse fetal 

brain 
4 weeks 

unilateral 

striatum 
4.5E+06 yes 24 weeks - 

Qian[19] 2020 
Sprague-

Dawley rats 
adult male 12 6-OHDA 

Rat fetal 

brain 
2 weeks 

unilateral 

striatum 
2.3E+06 no 12 weeks - 

These documents were ranked in order of the year. NSC, neural stem cell; iPSC, induced pluripotent stem cell; ESC, embryonic stem cell; MSC, mesenchymal stem cell; -, not studeid. 
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Table S2. CAMARADES checklists of All 21 reviewed studies 

Study ID 

Publication 

in a peer-

reviewed 

journal 

Control of 

temperature 

Random 

allocation 

to 

treatment 

or control 

Allocation 

concealment 

Blinded 

assessment 

of outcome 

Avoidance of 

neuroprotective 

anesthetics 

Animal model 

(without aged, 

diabetic, or 

hypertensive) 

Sample 

size 

calculation 

Compliance 

with animal 

welfare 

regulations 

Statement 

of conflict 

of interest 

Pretreatment 

behavioral 

assessment 

Score 

Richardson 2005 yes yes yes no no no yes no yes no no 4 

Xu 2005 yes yes no no no yes yes no yes no yes 5 

Anderson 2007 yes yes no no no yes yes no no yes yes 5 

Ravindran 2008 yes no no no yes no yes no yes no yes 5 

Madhavan 2009 yes yes no no no no yes no yes yes no 5 

Feng 2009 yes no no no yes no yes no no no yes 4 

Moreno 2012 yes yes yes no no no yes no yes no yes 6 

Deng 2013 yes yes yes no no yes yes no yes no yes 7 

Yoon 2013 yes yes yes no no yes yes no yes yes yes 8 

Parra-Cid 2014 yes yes yes no no yes yes no yes yes yes 8 

Shin 2014 yes no no no no yes yes no yes no no 4 

Han 2015 yes no no no no yes yes no yes yes no 5 

Moon 2017 yes yes yes no no no yes no yes yes yes 7 

Zuo 2017 yes yes yes no no yes yes no yes yes yes 8 

Kim 2018 yes yes yes no no no yes no yes yes yes 7 

Mendes-Pinheiro 

2018 

yes yes no no no no yes no yes yes yes 6 

Mine 2018 yes yes yes no yes yes yes no yes yes yes 9 

Song 2018 yes yes yes no yes yes yes no yes yes yes 9 

Qian 2020 yes no yes no no yes yes no yes yes yes 7 

Total 19 14 11 0 4 11 19 0 17 12 15  

Percentage 100.0% 73.7% 57.9% 0.0% 21.1% 57.9% 100.0% 0.0% 89.5% 63.2% 78.9%  



Table S3. Outcome type of all 21 included studies 

Author Year 

Densitometry of 

TH+ staining in the 

SNpc 

Apomorphine-

induced 

rotation 

Amphetamine-

induced 

rotation 

Limb function 

Stepping test Cylinder test 

Richardson 2005 - -  - - 

Xu 2005 -  - - - 

Anderson 2007 - -  - - 

Ravindran 2008 -  -  - 

Madhavan 2009  - - - - 

Feng (1) 2009 -  - - - 

Feng (2) 2009 -  - - - 

Moreno 2012 -     

Deng 2013 -  - - - 

Yoon 2013 -  -  - 

Parra-Cid 2014 - - -   

Shin 2014 -  -  - 

Han 2015 -  - - - 

Moon 2017 - -  - - 

Zuo 2017 -  - - - 

Kim 2018  -  -  

Mendes-Pinheiro 2018  - - -  

Mine (1) 2018 - -  - - 

Mine (2) 2018 - -  - - 

Song 2018 - -    

Qian 2020   - - - 

Total 4 11 8 6 5 


