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Abstract

BACKGROUND: Compared with other kinds of stem cells, human amniotic epithelial cells are more primitive in development and stronger in expansion. In
particular, they have many advantages, such as wide sources, low acquisition costs and strong controllability. They have an important positive effect on the
process of nerve damage repair, which is a kind of “seed cell” with wide application prospects.

OBJECTIVE: To summarize the application effect of human amniotic membrane epithelial cells in the treatment of nerve injury, and provide reference and basis

for the treatment of clinical nerve injury.

METHODS: Articles in PubMed database from 2000 to 2020 were searched using the search terms of “central nervous system injury, peripheral nerve injury,
amniotic epithelial cells, cell therapy, tissue engineering, genetic engineering, repair, regenerate”. Articles in databases of CNKI, VIP and Wanfang from 2000

to 2020 were retrieved with the search terms of “central nervous system injury, peripheral nerve injury, human amniotic epithelial cells, cell therapy, tissue
engineering, genetic engineering, repair, regenerate”. The literature and references were reviewed one by one.

RESULTS AND CONCLUSION: Human amniotic epithelial cells have strong nerve tissue repair, regeneration and protection capabilities, which can avoid immune
rejection and tumorigenic risks that occur during other stem cell transplantation. They are one of the reliable cell sources for the treatment of neurological
diseases. Future research is not only needed to deepen its basic biological characteristics, but also needs to be further developed in differentiation ability.

Key words: human amniotic epithelial cells; central nervous system injury; peripheral nerve injury; cell therapy; tissue engineering; genetic engineering; repair;

regenerate; review
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0 5|= Introduction

A2 AR AR FARAY 2 R JE) B AP 2 B TAGREMG . K IR
. bPE RHFFTEFRE I AANRELREE . Tk B,
EiARER, AZMPERGERLAE—RIILRRIL, oA
WA FA . RBRHE. RARMIK. IR R KARERE . &%
Tk AR, AT G| ALAY 22 3 M 45 M BRIV BAY 2 R SR AL R H T
R FEUEFHESRE, THAEHEF. BRLERRE R
B, PERAELENELGRE, FLREFARERTEX
A4 W3, Ab 2 IR 6 84 B IR AR 5 A 2 IR e G FA A
FE KRRy iR AR A, EaERAR L, Z—A
RS, HS A RRZE R RE, BRSA S EERG
FEHMET . FRBGF. HWEFE. ER I, 28555
EMAEEGEAREE. AHK. RRREKFH#E W, 7
S, MR T 4o AR KARRG) KK, AP R AR TAR RIS
R—F B Sz AR R eE T k., BT, AARIRET M
W AR T, JEWE AT e, AR R AR T @i, e
foTF tmae b A AR AP 2 IR ®Y. Am, EmA s,
kR Z . REHEF A S F PR T LR TFane it
ERAR R A KL .

AR _EE 4m ik (human amniotic epithelial cells, hAECs) 4%
TFHFEGRAE, AT I LFH T 200 08 A a0l B o1 f ok,
FTRMIEGT R, BWARG T RIS AT 64 I AG 40 Je T 7
M, LE 19,

FIEE B4

S 1) 78 5 T4

1| A¥pEEm

A8 L R NG B ROR AR AR B R 4 6 3k EL R4S 69 IR JiG
T m g fe £ AT A 4EM), ETRISNREE TR T,
BA G mie. Bamie. Spumit. A5 s = E 2wt
S0 ey g UM R b g IR AT dm SR B 1R LR
REE . RBRMAK. B b, ANFBE LA mI LA B,
B R hr, AERAFBALEEZF T 0 m0ER.

R A 3 A E IR B oAl K AT R 6 BHR N, A2 A ) A
W BT iz kiE, AR R mIRaeg edb 2 F e 4 E
. BHFSAE T mIes AR sk, RS mit R RA
B A K, sHAP 2 m e BLA B RALGE SRR AER Y, B,
FLF G ARIEAEE R m st Ah 23R 4515 2 a9 4E A B A
B, A RAHEAFE LR i) 28R Tl RARAE P R IE

1 &RF755% Data and methods
11 BEXRE %14 H 202058 A, X

system injury, peripheral nerve injury, amniotic epithelial cells,

“central nervous

cell therapy, tissue engineering, genetic engineering, repair,
regenerate” A#x%13, #%& PubMed 443 & 2000-2020 4 4] 44
N KRB, vh PR R, B BRAZRG, A
FEEE mie, mitssyr, WA, AR, SE, BAY
FhhRESEY BN, f-5F7 7 S4E & 2000-2020 414
AN HE K iR Fri 2

1.2 YANFRE O % F A LK minah 2 4 4 345 b oy 33
QAL L dm o Ae A% 235745 R 75 & 6948 K A b e e JRAF 5T ;
OMBER. LI E0) Lk,

1.3 HRAE OE 444, @ Meta pAf £ F.

14 TZRHREVSSRREWM @B ikAra Al £ R AT HL,
HRELMEAREMATEL LG T RILK. FHLL, &
AARE 60 B LARBATRALDAT, FARARIERT AFIE LA e
FEAPGARG 6 7 P R R R AT A AR,

2 Z58 Results

21 MEAFE k7838 5, FMREH Lak3459 4, i@
SR WBRHR AR LGK 3866 5, Miras X, HERIA
AIINATR R TR 453 B, TRALAN 60 B ik,

22 BEOM: AFECRBREHIDIESINARIVGR AF
JE b m R — AL T ARG am A s AR T g At B B 45 R
T /AL, AR LR ik R BAT RAF A, BHEAF
TP IK R R R e e s M. AR R e g Rk R B R
T e o R @ Ar &AL E &4, 4o CD44, CD49%e. CD73.
CD105. CD166. STRO-1, &= AFNE £ mie =T % ArLn s amhe
S B M R g, ACEIE E R ek 2 R A R iR R AL
FA TR EAMN T @i, RE XS HARERG KRB TIER
AR, [BOESHERBEREFREFTMETLER, LFRK, HHMR
BT ARRFARASIHAFIE LR mit, £ RF EF st
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T 25 2R HATIS B, EAH T A8 R AFIE bR amftad it =
A ZAr e A KB F. wF AT @B, R KRR KR T,
WAz mIe a3 Ih . AR F @I AT, AFRIERAFIE
Bamigth v e Y, R A, AFIE LR MR TR T8
17 4@ J& (helper T cell-17, Th-17) F= k38 T 483 4m J& (regulatory T
cell, Treg), KIAT T e LAY -TH7, 6l Az A LES 1.
B @& 17 foFIE v KF, LEOEARE. AAAK
B Rk & o minE FIR3E, B3 mbad A RA KRBT, 3%
T Am AT B BR, TR BRI A, AR BEARAR ek, A
S e P P Do 2o G NE N R ) R R R e
A K E F BL 2K miR-34a-5p ALt B 40 i3 A Ak e i 4%, X
—HFR#— R T AR LK e B 3R A 15 B 64 A
&P B, AN LR e R B CCl, S0 AR ) R
R, KIAFE LR miese b e A KB F. B1E KB
T 8. @i AE 105 5 mieE R T E RS H/AT@mE >,
W FEAR R 69 AE TR o I e AR A b, AR B R gm T
2 E 4K pSMAD 2/3 13 545 5 BB AL G BT 2K 20 0 Fo B E v 4m
fesysE, FEEARAEE AN EL, VABCEIIE K E A
oA P LU F P L A F IR bR m ifaE i Wit/B-catenin i&
R AR E WA L B AR EG A T m A F 4 &k K,
FEARA R IE N K m i A =&, FATst H3g7h.

E, AFBEERMBORIAEA FTHES, MR 1AL,
W RE T Fadm, sHITRAR. B, FREA. S IARL,
NEFRERBEARAPRAET R, EASRGIE LA
BETOEAEZEALT.
2.3 AFE FRBRENHELRIEEER

o AFIR ERAIE RS E MR

o ANFR EXAMN SHEBEPHNERE

23.1 AFJEER i ib g A e AFIE B R AR A
ME o AF AL E G, OERAALEIRIEES. KEAL
EFa.RMEE. AR g MEREE O A F IR TS,
FHAF R R oA & B A 2 oA A 2 AT AR 40 fL6Y £ 4
e R NNE -8 &) S R ER A L PR N A R i
ZREAGRE, it R MR ZERE . AEAEK
BF, A KB FPREmpt kR F, BATHVZ @I,
R4 R A& R RS R, TR Z @M LT HEEM
. B, ANFBER @I AR A LB AREZENE. %
B B LA BEAe % B, LBRsk. £ T F B E S zid R
Kbz d g P, AT AFIE LR m e Ab 2 A M A,
BN A AY % B G TR TR AT A SRR

2.3.2 AEJE B tm s tn ] 0943 B S AA B AR B T AR
AR ARK AEMNZRABMGSLEET, mRNAANFHEE
R R —FEZ G mR ARG X, BhbOIEWELH. @
Jo B, RAEH. W2 @I - IRF 40048 BAE R A= 91 ik kA%
oAz B AR P, AR R T, MR
BAPZ FAH KBRS vh sl 2R 214249 miRNA, 4o miR-124. miR-
9. miR-212 . miR-221. miR-145. miR-29a &, AT 4 R4 ¥k f=
E v it A, EIRAF00 @m0 & RO, I AE I e m i R
T RAE, AV RIS AT AR 2 ARG RO 04 2R B F P,
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A BE bR m e, <T i@ 1 miR-128-3p ¥e.6) 8 P JAGL & ik kA ak
Notch #4235, A&, V44 2 20 i 69 35 38 hnah 2 15 % tm it
8 30F B AEIE bR tm IRAE oT 2 At 22 54 i A 45 miR-141 49
Rk, WHRRMHAAZERET. S CREEEOFS- KGR
8 R K m, WA S RMAYZ T AR T AR A ZAER
HEORELZKFELHILRG, ZEFGTHIRS SN Z
m AR fm R dh R B A BY CHOL 4 B2 Bt R AR b % m it
T 38 it A5 miR-410 47 4| 4F AL UEAL W AP 2 dm oo B A, H
A 2 MIRNA B4 Jod) 3 ) A B St AR X & & 2 w9 &G4,
TSR RA F AR T AFRE _E R 4047 4 69 miRNAs 423 T 4F
Z eI, s Aeit Ay, fedt— TG oos. B,
AR bR 4m Be AT £ miRNAs 284515 57 @ B T b 69 s R
HERAM %, RRRAFAME S TRFRGNE, So¥kEHt
MIiRNAs #2047 /| BB E M L3Rk, WH BT I K06 57 &4
6 RAY 2 o) G AT 8 R R TT k.

Foh, AFME LR mip A2 T —F T, X
FAE R 5 A IR B R mie R AP 2R HE TR X, WA m
JaR A ZEREF. RRKATZERET. AZ2EKEFF
AR IAEE ., T IRGAPZ ML b HATINR AN 2 A KB F 4R
oo HBTFAZMBABAELARKE . KR, AFR
LR MBS LK EANRERRB T, 28 KREMBMEATEE SR
BAF. W2EHRAF 3. BRAVZTHRETF. KA @R Z
THRATAMZARRTF, LAY R o AiE AP 22 m R4
BEAPRER, PR Z2ERE TR @IGKRLF
EFZRE, MR RMEAZETRE FAAZERAEK. BT
AP 22 40 0 F0iE AP 2 g AP KA SRR K AMER, AETREA
F 3t i g R A K Hrh K TS FA, mRRENZET
RBF ARG st B Aeid 2 R ey A KEH Hoh, SRRV ZE
FEAF L2 ERATF ILAN, T ESFars Sat L
AWMEAEA B, R MAY 28 KR F R 28 AR F 3 ER
BEBRANZE TG EE, BRI N RE T XA H P A
B e IR e e K, X—R#—F BT T AFE LR
A5 B B AP 2GS A e s B, B, AR LR mineT
E Rl it 2 ERA T, FENG & P AEIE bR oAt iE 2n
AR ARG RA P RIZR, 4XNZ2AKRF. REK
A4 R A F AR R AN 2B IR B T g AR AR AL B .,
oA ikt iv 2 A KB FRKFIRBRMATZERA TS 445, @
IR R AT 25 B TR EA KA TS 312, R—TATH
FIAA ST R T A E IR R e ik tg BB F A4S HATAY,
VAR R Bl AP 42 40 B K AL ATHE AR A6 77 . ZHOU 55 ¥ i 52 4%
AR b A AR B T /R KA BRI BRI 30 d JB, AERAF)
KA, Bk & an A KB TR RATIS SRS, A X HF
A2 mie ey B A, B RIG e CHLILBAK T Fo il I R sk A AT 22 R 49
¥F, BERETMRRERED ARG T TIcskiG., AFRE L
J 4a Rt T miRNA F 4m i 4 K B 649 o ib 8 2 848 = =T vA A A
AR IR ARERAFE LR Mol AR L, SoqpkiEd
8 a0 E F, mRAF AT AT 2RISR, AFE LR m
FOTAE 45 i de ) s oA KB T a3 K am Mo T8 77 tae
R R EANZBITHER, AFE LR MTRAEFNZE%
T A MAIE LR 2 —, XATFRA FTULSTAEY
IR RET #8975 %,

233 AFEER M ATAPZEA KERE A2 -FEKL
AVZ KB IR IR B, KAV X By IE SR A B e tm i,
P, AL IS R R KR e A T AR . EG
B An BACARGS = 0 5 m & W L B B3k, R ALSET
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S IE KIER SN ST, R omAR EAS 5 18 5400 0 el e 0 38 A
oAb, A PO I8 B e ah 2 K E KPR AV RIS T ARS AY
TEHy, BREME KERMITE BHFLE L A, Ha5k
S i KR MR ME, I RATZ Mt e) T AR, L2
BB A M R e AR . 2t ARAY 2 & e Ae sl Bl AN 42 &
Geth RBA QLB EY, SR BRAAMRAFAENES
FhARAPZ B, RE—FAE ER G T AAYE R LRG0
B 4 20 0L 7 TR A AY 2 32 5% 4m R g R A BE SN AR R GG RE ) BLAR VA
BB B T a. B @iEAF 1B, A @mNF 2. b @i
FemTHEFRAMMBATADREEG ™Y, Bk, 4%
KR AAR A TR M BAL DTSR, AFE L
R oA B B R, EIRE, ST AL Rt
Faid B IR A e R, AR AR A RO, T R 25
REFRFL, BAERFRFTFOERMUTRSZE L, L4554
JETF AL K b dm BB F, AT Pk R A B4 am e 3k R e
A A E MG BT Y, ROH & Y AR L MAFIE E R
m A B 4k NMDA %4k NR1 I H ARBR 4 (pNR1) 89 £34,

AL B B OR B2 MR 5 F A MU S AR, AR KRR
FFHE v AP B IR R F B, B pH TS amRigaa,

BV E MR T @ @I F lafed @ieAF 1B 49 kL,

A 5 AP e9E R, T ok Fas Budk, LA KB FB. Evf
4n J L A5 AR B F 5 S h KOEAT R B, edr ] bbb e e Ae
Bt R ey Ao E v, BT EEA T T medr sl fE
KRBT A NG JR m AR E, R e mieAE 2. A
JONE 10 KT, B T@RATERAL SRS, BHAR
F, ANFRB LR A EARAE R m R RAAA G, mRE
R KE MR E, KRR ARAIEAT HIFE 44 Y, kT
L, ANFBEERmREARRG SERATER, £GP
RGBT R AR G AR IATET @k, %
KK IE L 5 BB LR ARG, A AT 445 T ARAP 2 e WAL,

WS RTG AR, ATAVZ R ERD T EAEZNER. A
FREER R A ) S A mIe B TR ek KERATAER, K
ETAVZ AWML, RAAFB L E 0T 46 A BAE A
B2AY 2 KRR AT 3R, R A BB & B3 Sk K IEA
PHEEZF R,

234 AFBEEFRmALAEmE . A, AT A
FIE LR I BA S e ik te, Rk S AT @it s TAREW,
#.4% SSEA-4, OCT-4, SOX-9 %, ¥ E4%F T IR T w4t 2 Af 4m o Am
A0SR A, BT T e b 2 m i sk

P AEIR b s 5 A 2 T fm e 35 SR T AR Bt A 2 F tm by 4
1, HEZ@APZmIEni, 492 T e & e o a8 4.

AL AH AN IR T - EBAVZ M A R AKENEIRG, R
TAFE B E oA Ab 2T tm IR AT 3 H B 6938 B A
R B, AFIE bR I T AT A Bk dn b B ARG K SRR
B gAY 2T mledgia, BALE T iEA5 et dfn, it
fadh AT K, AR5 SRIL K AR 55 SRS 4G AP 22 L RAY 22 IR
JR a5 IRILR AL B T K 694N 2 m R AT 2T da i
FART 1) 38 Kl 2k B AR bR dm i b A3 R A T 5 i 1)
T mlee % el tedb 2 mpoAt sa o, AR B sl
ST RA IR, R AR AR T mit % elkiib %
MOAE IR ) R H 3G e, X E S W S OEREEY . BRARE
AbBE. Nurrl o Pitx3 69 &K FiRFTIRSE, B9k, AFB L& mp
Beakth % A KRBT 5 A bab 25 REF FAWMEER, A5
A0 8] F R T e d) % ERE AR AR 2 oAt ta et ot M, AERE b
B R R EHF B EQORIL T o 2 mie. /KRR @

AL A R IBT 49 4m i, NIKNEJAD % 9 5 ) R 4F 4 tmf b K
FF 8 Ao 8 TR A MR, RIAFFAFIE LK miRA
ik % RtbAb 2 min R, SRR R RO, SRk
BRI ANEE, S OliE &g, Pax2. Lmxlb f= Enl, X —AF
FAANFIE LR 400 A 1a A Ak n B K06 7T 69 1R B A it —
WEE T ek, RERXYng T w2 RATRR R T 606
TR, hoRARAY 2 A TG TR P B R AALE, VAR
RAPRAF| SR AIED . RART ARBAY 2T WA iR,
B sb% it — F AR RAEBA L) T Bt % I AEAT 2000 RARTY
PRt e R AR AP 21 £, OKAWA 5 U9 RN A E 12
LR A B R R DR, kiRt A B AV 2 e
JRILTo ) CALAEAR B, fedldn K3 T 4540 4 A0 22 dm IO 4m i, VA
RIAF CAL4EIRAY R ety 5 AAE. H—F @, FBRAYZRG
& EARB T —NE AR B A GRS, XIS h i IE
mppARAEG) . B, BEERGIS MRS, B AT LR LR
BAVZ2BANTEREZ —,

FpRsb B AFNE E R it 5 0T s a3 R, T

FAFE LR mfasi hifiEmie, B2 A KEF. mRME
Ab 2 B T Al IR AP 2B R F e kik Bl AF
JE bR AL 9% AL A % AR AN 2 T IR BRI A 2 T, HF
BT A AT a2 @) A b B & 44T 2 mit, R ET AR AT
A2 RA K, ZAANFR R @A FAEHMHRET T
EARIE. Bb, AR AER LR i amiesk b, Ak
AR LR FAP 2 BG B LA RIFE R BEN LR 4
AR LA,
2.3.5 AR bR mfnan AR 2 MR R, AP2A45 H e AR
HENZ, HFHRIRRAHIGAE, E0%2 900 AW Rk, (LA
FA RN - FBATZINE S B B A bk, R
¥ rhAh % fiE B A 2R 8, HA KRR T BLAFHK
R mIg ik 1 RUATAC R mRNA JK-F-32 3, #LA KA F BLE 5
WOHE, LR A Ym0 a3 T, X S 3 T 4 AR AT Y tm ST ik
VAR, BRiEEE. F49hEERBEO ARG RET S0
R AR B AR R A B R Y AP 2R AR 6 A
K, BB L @R T @ mieA-& 10 L2 0 4506 Lk
A, Ty b Ahby m R IT T SRR T | T AE e A K B, WANG
¥ BB LR me R TGS, AAAFE LK W
FORLNA AR K RAREL o 68495 90 ORI AT R, B
AR b oA X R AR AR B AT A 2 AR AL, A)
A XA G A A S AR M A = g S LA K
B, BomitAkegERmiR, R mpegiEm. B2 %,
Bt —F R VAT 2 ) A 1 IRAI T AR, AR T R R AR £ K e
SRR HOR 4 B & @ B 1 69 RGE, 209 TH R an s b AR a9 AR
PLHE AT Yt e s A An G A, ok, AFRL LK fm ek oTad it
A KR T BLIATIRBRA R, 1£FBAYZB A4S+ #ra iR
RN IR YAl N F R 095 L, BHEMZRGE LD
AN, SR BT ARG AT Z IR S 0 TR A T AR A B,

HTFAFE LR m el m it 97 7 vk B8R S 1k T A A R AL
A i A2 o AP R LA LT R HbiE, W R R A T R rR AT 22 i,
FERERT HEMGIELAR . EEE mIEsTFHRAREY
KRB, NEBE LR w0 RIRT B e — R, A
BB ITAR, KR FERPESTEFEAT TR FENEAK
I AN Z IR, Mt 2R R A,

236 AFREERMINFATEBA T REFE 0F A R
F EPRAVZERAGE D RIRI G ERINT, BIGRERE
Tk Y hAY 2 B A RS RIAE R, AV M RIRIR S 25 R Z 1] 89
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= %

=g

R AAE BAE R AR I T B, FEAPZ L YradfhRE i Kk A,
A8 F A% IR R A AT T E T P, B4h, B
MR A G BT 2T ik e R TRy, h—FeE
AR AY 2 B 89 T 4L, GUAN 5 B BF R A I b R e it LT
B LA A A R R R A, STASE R R A T AR 1,
RELIRATFTAEREN LT LT, KRBT IGLE ARG
KA, RETIBLEEENZE, ENZERGT, AFBE LR
40 0T feiB 1T R A M) TR K 4G B ROSRAEAS, k& FFE
FaAa e & R B T, AL A R B BT E 615 L min
IREE, FdnE A K. 4o LEBRETON % B8 #F %0 & ILAA 4 £ Fo i
A AR IR bR R A RS At B ARG LA B B g et
BBRANER, TRAT G A R IERE T, fdeid kR A
KB F. MRS EmA KR T, FHELAETE 2. 0¥ AR
EAamioN£ 6, R BANZFEIASEAFE LK mled T
AR L IR T O RAR A R A, T B e AR
G AR e f S B, AR AL hiz A ERE . Bk,
AEJE bR m BT f st T oAb 2 AE IR dn kb IR BB A F K E L.
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