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Abstract

Currently, Parkinson’s disease has become the second most common neurodegenerative disorder
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worldwide, characterized by tremors, rigidity, and bradykinesia, primarily due to the depletion of
the nigrostriatal pathway. Conventional medications like Levodopa are highly effective in the early
stages of Parkinson’s; however, these drugs cannot prevent underlying neurodegeneration. The dam-
aged cells in Parkinson’s disease are of a single type and are located in specific, confined areas, making
it difficult to cure with medication or surgery. Cell therapy, as an emerging treatment, holds significant
importance, with cell sources including embryonic stem cells, neural stem cells, mesenchymal stem cells
from various tissues, and induced pluripotent stem cells. Through neural transplantation, these cells
can replace or repair the damaged dopamine neurons in Parkinson’s disease, thereby improving or
evenreversing the progression of the disease, offering new hope for its treatment. To fully harness
the therapeutic potential of stem cells, it is essential to recognize the advantages and limitations of
these cell sources. This article primarily introduces the background of stem cell therapy for Parkin-
son’s and the progress in treatment using different cell sources, aiming to provide a reference for
research on stem cell therapy for Parkinson’s disease.
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1. 5|8

14 #7953 (Parkinson’s Disease, PD) A& WARZIRAT R, FELMZE NFE, X8 1 B OM@ R ig
RO B E . MR AFENIAERE ., EaR%. FHERERS AR . R ERRE RN B X 2
REANZ TE I K2R LA a-RAMZ R 1 70 SRR TR U Bk 2 /M [ 1] BT, PD HNRYT 7k B R 4Y)
(reje 2 B, 2 B2 ARSI AT AR w8 R ), X LT A e W BRI ER],  [EI iR
BEW, 43 PD BEIT G ERBRER 2], IRK, THMRBEEARIE A —MaHTE, o Usd kT
Mt N2 ERERER G, A PD BB RAUH M AIMORIR . X —FARE H T X% G 258 I S A B
VB 1 R, DA Ay Bl I VR Y7 R i AR = AR VG U 1Y PD BB, NIRRT R TR A B3]

SHMYA T BRSUR T OB IR 8OE AT, R AR R A AR 15 AR E 16 A WIFE . 20 4 70
A, EMABEZIFE T PD UGS RIS, AR I TR JLIE M i 2 TR 2 e R s R K B B
B, IR N A SR AR K N R T AR KRR Ju[4]. B0)E, RN SRAEMA S AR ) BRUBEAY gk AT
B ERREE AN fVM BRI IR0, RS T A NEBEI S A . BEE NSRIRAG T 40 I (ESCs) I35 IR BRI
T, AR AR ST IR TR R RS [FIE, 2R T AHMGPSCs) LD 175 5t h 22 P 1
RITHEAE TR AT REME[S]. TAIMAIT AR TGN . MR T RASE 5 R 3 &0 6], JLiE
A RGPIRIIT TR T BRI /7.

2. F4AARETT PD

TAMLEA A REFANE [ A RE, BRI T4 IR 7 2 A 40 M R A8 52 Bl A 52 45 1) 400 i
A, W TR AN T2 e ZRET A5 ik T4 .

TF4mEE;ATT PD BYHLE
TN VAR S AR 15 T P RIZ O B As 28 B B R A IR S B SUIR IR £ B L RE 22 IE B 1R
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7o FARRIPLH EZIE TR A AU0N, THES R EEA 2B, B RRLIHETT
TN CRERER A TT, WM IR IF KR DIRE; 55— AW SR, 6 A0 40 A BUE AR S2 4
fg, IR At R SE AL H SR R AR BIER(T]

W HRR, TA AL B ORI 2 e 2 B VR IR B RE JI(8],  REMS R B IR I T, G 4|
PRI SR I ZRAR D RERENS,  SCHLIE R LORIR RS2 R A K e 72, R AT, ) S 2%
AP TZ[9], T THRIGIT o BEAh, TR 1 IR e 5 2R 5 DX SR R 22 50 78 DU 2 T e 22
TLIAEK[10], HESRAA A B REE .

3. &8 PD NEEF 4P
3.1. ESCs j&JT PD

ARG 41 B (Embryonic Stem Cells, ESCs)> KR T F MG, A& EE1EREHM L mo1bigee, f#e
R ENNIEZ . FIEZEMANEZ A MR, K, ESCs 7E PD A7 SUSEUS HEE . 7%
K, FIHIERENEIHERIG T4 R 5 2 BiRe s 2 on e E A R KRR h# b S5, 24 4
HMEIAA AR RIS, shAT RIRe B3 05, UK 2 BRI TS ThRgk 5 2 IEAH K,
FGAR RIS B E T Heht. HET, BT AT 2 e A4 M6y PD MG R 5T (NCT03119636)
JE3. R, A TIRE 400 ARG T 40 ML A Z AT AR A, X SO i 4 R AR B0 4 AR R 1Y
BN o DN T B IR HE R RN, FE RS AR FI N 320 A B R G T AR AT T, Rk E A
BT e A F N VR BG4 0 23 A 20 PR AT WA < AR v 7 R I PRI B [ 117 A 55 (A1 B RS D 5 1 1 1 481 4
Hufs AR AR, A5 B PG AR RS B 535 G . X — e S5 5T 2 Bkaeth 2o e M 1) PD 4
f B AT VR IE OB NI RSB B, [FIJFK 1 —Fi44 9 STEM-PD (G, 27 R RS2
A o A BT (GMP) [ 1 R 2 N S AICHE VR it 1 40 B R R4 1R 22 TR et H Al A = . 7E IR 9 AN H
B Pst, STEM-PD R AL 22, RKIAEMA RN . 1AL, #2451 STEM-PD 4iJfl
BB RSB G B B AR X, JF7E PD ALK R i 22 B2 3 D) RE . IXEL55 550 PD i TG Y7 355 T 1%
SERIGR AT . RIS, I dLHLE TR B 3h T IREN ST 8 L EE I ATMP MAIRIS[12]. 18 28 FEIESE,
ESCs K51 2 UL e 4 TR 1 RE 0% 0% PD SEAR

3.2. iPSCs &JT PD

T A R AEROR,  RAE M BE S 4 A AL RS 5 £ e T4 ffd(induced Pluripotent Stem Cells, iPSCs),
XRYIMERFE B ESCs BA AR BEE BRI WS, B R b B & s N 40
L kb, A S I A R R SREL T iPSCs BT . iPSCs TERERIFRIL . EEARKIA.
G RE 7T A S g e T T S ESCs AHAT, (RIS BT HORIE 72, @b 7 AR ER G RO a2 HE R 1 /L, Rk
FE A R A YR 7 AU B A R S A AT St BT, AR B K iPSCs fiTAE N 2 EIZAH 41 %
HE| PD Wik s A b, B Ik 18 30 Dy e I BB SCBCAE R M, TR AU 8 21 e T R Bl N 48 i
FEEHT A [ 13]. AR 22 B AR 2 e 45 2k S50 PD I8 Bh D RERR RS, AMEF AR 2 5] & SUE M4 JORE A 4
PEAMIRE, FEUNAIMAET: . SOt AR, B AT 2 68T 40 M (hiPSCs) 1) 7 i 22 T e 41 o % A 21 i
WEhBCIRR T, PR JE A B 10% MG . BT T 40Mf(Regulatory Cells, Treg) [IFSAE AT LA
FANH SR SORE R S A IR, AR FEAE I mDAN T FARFEFHIZET:, FFEGE PD WG Ui sh Pk
BIPIIEIT AR 14]. X9 PD AR T HRAL 187 I8 76 SR B

3.3. NSCs &7 PD
FHEA T2l (Neural Stem Cells, NSCs)/& —R L REMA T4/, e M & E 7K T, Hothd
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AXANJE BRI A 22 R G 22 P R AL o 5T RN T R T B M I N 284 22T 4l HR(hNSCs), 31X —
RAEM AR E AR A E TR . NSCs BAMFER k. ZREVE. BRI I 8, Rt ey
24 J5 A OB ) NSCs, 32 2 R oA B 1 #5 . NSCs AMYU R &8 = 2 i m B e 11, mi Halkm
G PEHEF AL, SR R AR AR, BB AR R B AE R 3 . B 1 DL T, NSCs £ 7EfE
HMEAT R 1, B 5 RS A E] PD BN . 7E MPTP i 5 (012 MR E & AR /N BB o, TF 5 2 08
o B RS ANSCs,  KINZ T 2 Re A BRI 3 D) ReBE AT 3> 2 UK REA 2 0 402 [15]. BT NSCs
AR AR AT H b v 2 B RE & e I R 5 2%, 1 CCLS F1 CCRS 7E4H AT #% H ke S BEAE H
BRI A T 72K NSCs B AE I G RENIE IR 18, Bt CCLS/CCRS WNSUIRAA M BB IE#, F115 5 NSCs
SN Z BREREAZ T, ATTIE PD KBRS EIIRE[16]. XEERA NS T . A T T R
TR T

3.4. MSCs 87 PD

) 78 5 41 il (Mesenchymal Stem Cells, MSCs)J& T2 Dy Re ST 4, 0l DLk sl 21 R 11 %
M4, 35 BM-MSCs. UC-MSCs. AD-MSCs &5 ; B RUE 77 R F G 17 1515 5 R UL /A 5%,
{5 HL RN A TG 7 AN ZE A5 55 ) R 4TSI E

3.4.1. BM-MSCs

‘B 8 8] 78 Jii 41 g (Bone Marrow Mesenchymal Stem Cells, BM-MSCs)KiE T/ iR )2, HA L a1k
e, BAMMCANRII M. A, PR 40 A 2 P A SR R R . I FE ORI, 1) 6-OHDA KBRS
BM-MSCs (170 WP J5, REW b 2 5 TS A IR A AL B S ME R 2 e B i, TR IR AL 40 i Im) ph e T4 . phe
TCIR AR 7 181 7341710 N PEAL BM-MSCs 70 WA LEAN [R5 AR A b V69778 70, AT 9 R R ARAL )
NEHF IR R R E R4, @it 6-OHDA 15 5 #1428 R AR AL /R AR SIS PD, FF75 44 P9 i BM-MSCs
SHIVIRIRCR . 5RO, BM-MSCs 7r i RE IS 4 BH 1L 2 i REM & Ju i) 2 2% [18], A PD JRIT IR
TR LK

3.4.2. UC-MSCs

JBF 415 1ML 18] 76 5% T-48 9 (Umbilical Cord Mesenchymal Stem Cells, UC-MSCs)#2& — 3@ it {455 57 3R 151
giff, FABIREFNZ E R, % WONINRE R IR 2 R gAY . FEREE 5T AR
T, UC-MSCs i&n] DAAHb AP oS5 R e A . BT HRIE 72 HA R ERR €, UC-MSCs 1E48 it
TS B2 RE . AFFER B, UC-MSCs % PD /MRS E A MARIER, REB84H0H] MPTP #5551
PREE SORE R T AE, RS ST BER E[19]. MAk, A5 FEd it o1 & ik i i A 20855 25 10 N5 s I )
FRT4MI(hUC-MSCs)it TR AR IAYT, HIERAERT BHE 1 ANH M 3 A H50EH 11 FERiIFE PD
FERK™ EFRE . WFARIE, UC-MSCs Sk X PD 3% B @&k, Rels B & CE s sk
K ZHARBERER, EX H ERE D REAEIR I s BURE TS . B YT RAE 1 AN H A 3 AN H I S B
BI, HAE 1A A 3T IRRERAX ERE[20].

3.4.3. AD-MSCs

J& i 18] 78 51 141 il (Adipose-Derived Mesenchymal Stem Cells, AD-MSCs)J& H fgfiiH4, B & /T
FAMEIEE ST, REW LR PR AN . BEFidi i, AD-MSCs 7] L 2 R o7 ik 175 5 7 ol
Zot. MAh, MRWHHZUR R 78T A = kIR, AD-MSCs M H %S 5 MIATEYIEH TN,
BETRHHANBAESEE. TR AD-MSCs X PD KEICIZIERGHIIEN, SCinfEtE Wistar KR
SRV TR MiEITa . XTRARRAR A . dHIGIT4LE PD 555 12 R#E%Z AD-MSCs #
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Pk S, DU i P B B A K A AR A (R ez . i e g e A ORI 42, R AD-MSC B AE4] TH
FHPE 20 2 B3 I, TR R R AN 2 FE PRI . BT 451838 9, AD-MSCs AT DARF AR B2 T H ol 440 i F 285 5 5
{23 TH BHERRZ TSI 2 B VAT PD, Jf H AD-MSCs 1] LAg3E PD (45 [AliCAZ S [21]. RIS T
H, RIEFEZEFEZEEAR, 5 PD. AD 8RR E G, WFFTIUESE AD-MSCs FAEX 48 i 4 i X+
(A R, AD-MSCs s Tl 7 £ 38 A5 08 AH OC SOIE BV AE T T I, v DS B ) 5 B R e 22 i R AR DG 9
[22].

4. BEERE

TR PR PR ATy, N2 AR BIRIE T R e AR T A ik s s iR
AT R A AR, (R RAC TG U S R . BB PE RS 755 2 T RE T4 sk 5o 140 FRAN G
e, (H E AR AR, AR R R AN XU AT 400 5 TR, AR B G e e v U/, (H
ZReVERIETERE JIA IR, ALRE D OV E AR AY, RO G RXE . T4 A% AL I PR S F T I b i, B
5 G EHE R BUR R XU, e U A 20 A 75 -5 22 Th 6 240 B ) 22 A PR AN R0 7 B — P IRIE
BORMERRAE T 1 R FE AE 20 O A2 R0 IET 0 AL M8, DUREIERUR . SRR AT LA AR A i R A o
UeAh, FERG TR A AEAR B, T 2 ThRe T A A A | HER R 2%

B R B HED MIBETURIR N, S BI GARBOR T BE S i TR I ML R 5 2 4tk B ik iR
AERFEBHEAMRNAER SREE), BRI A LR T, AT HES) T4 T ik i e
RER e, IR NEMERR

HEE£WH
BEA CEESTHYERBCE BT 0”7 (20151C001).
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[2]1 B#H, Bk, ). FTAMRGEIT SRR NT R P E R ESRE, 2019, 29(8): 142-148.
[3] EEREE, RE, AREM. AUREIT AR PR ], REERZ, 2022, 50(4): 428-433
[4] XIBEE, #E4E, R TR, 4UiETMERR AT A ). FibRs4 &, 2018, 7(6): 334-337.
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