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AFIR E R E R ZE AT IHE &R E KR

WEF xRz

FALAn

(F E R B B dr BB B AR S A A 2R S0 BT, _Eig 200031)

WBE  WEAFE LK @ (human amniotic epithelial cell, HAEC) B A B MAY 42 & F B F
(brain-derived neurotrophic factor, BDNF) 3k [ #6-4% ¢9 HAEC /& P44 #& % (Parkinson’s disease, PD)4%
A X I A 69 K F % Foxt e 4547 4 6906 57 3R, B €K BDNF cDNA #9112 #% 44% 4 B X HAEC
(HAEC/BDNF), HAEC/BDNF 5 HAEC %-F 6- ¥ 5 % €304 69 PD 428 K R s0KRR A, LR
D FIAT R, A R FBAAGAF F ik AR BAY RN AE, SRR, 67740 PD X R A95e
AT A B E A A 14 B, HAEC/BDNF 4B 6648 5 B R4 8T, @ 4B 0405 5 ik K NAS M tm o 2
14 B EAnA v 4% L34k i& BDNF., BERBMZNE, SORARNEHBRR @iedgt, FeR
L3, HAEC #= BDNF & F 1544 49 HAEC #3455 PD A28 K R 4947 A H —F 8 &, HAEC T Ak 4

—F4 57 PD ¢ 4Hk m e,
K HEiA

14 #% %N (Parkinson’s disease, PD)J&—H R &k
TR SUR R B ) AR PR 2 R G DL s A
BIw. E 65 5 LL L AR REN 1.7%0, HE
R RN E T . WHVATT 2 — MR L
MFF A RECCE BT 7%, X T M 88 L ey
MAMREF ARG T 7758 A MR

ANERE L 57 41 Bl (human amniotic epithelial cell,
HAEC)#EJE T MAGIMNEZR, MR FINK. 1E
JRE AL, HAEC A H A 5 e H1E s s Y A4
122818 LR ). (RHMEFRII HAEC HARIAFE
IR ¥ AL B (tyrosine hydroxylase, TH)V& 4, HL AT L& Ak
FIREE L £ B % (dopamine, DA)?® ., HAEC #AH A7 K
i PD A A1) 5503 B, HAEC 78 P9 A 0T LA i
FIX TH, IEXRIRK AT A — E B,

Fi 5 1 41 22 2 7% [ - (brain-derived neurotrophic
factor, BDNF)#{I\ K 26897 PD HI#r— 2% . 7
PD ¥ SE i w5, ¥ BDNF i A SCR A AT DLygb
SURA DA A R E RS, Ak, HEA
BDNF cDNA 185 % # JeHAEC, #% #4 2 A HAECH
APD K iy, LAHE it BDNF 19 35 D i FTHAEC
I DA M DI RERI 7 IRIVAYT PD KR, A PD VBT
T A IR AR AR ST AR

1 MRS H*
1.1 #R5iRF

B AR, NI AR, R e B IR I 1 B

1.1.1 AR R smpttk FRk A i E A
S IREREHI = IR, AR B Bl e HE KB B
& 293T Ml B ATCC.

1.1.2 2K HA fa4- 1% (PAA), RT-PCR - 25
FRA &L HESE), $91 BDNF. HRP bric )l
PifIgG. B TEHE TH —$H114 4 Chemicon /= i, GFAP
4 & Neuromarkers, )L SH/D R =31, ABC
BAYIW H Vector, JEE FE. DMEM/F12. DAB.
6- #£3£ % 1% (6-hydroxydopamine, 6-OHDA). [ 4f
4 HE(apomorphine, APO). Hoechst 33258 3 H
Sigma.

1.1.3  £E3h4 ARAEMETE Sprague-Dawley(SD)
K 100 2, 1K 180~220 g, i &4k, W H + E A
Bt Lig A dn Bl AU BT SE R B D

1.2 A%

121 AW ERmpneyn &AEik V8NN
FE WAL, KL R, PBS iE MR M, B K 1
cm? AT R A, 0.25% IR IR 37 CHRGH IR,
AR 30 min, J7 I8, BB T I SETE B
i, &R TR, EE AR R
1x10° 4 fem?, 5535 F & 10% A 2E 13 it DMEM/F12
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BRI -

BEFWT, BT 37 C. 5%CO,. WM
FER IR, MR .

1.2.2 % BDNF cDNA £ E & 40664 %) & 73
FRAT K 154 BDNF cDNA F18 7% 8 3 /A L-BDNF %
Y 203T M, K557 28 h J&, MBE SO HIEW, WA
FYLE, -80 CIRAF. K HeLa 41 HLill & 55 12,
KALE0.1~1)x10° TU/ml Z [, BUFEAEEFEH)
HAEC HHTW B ARG, 5535 5 K, 33K
ffd, f4 4 HAEC/BDNF.,

1.2.3 RT-PCR #= Western P i %5 BDNF 4 HAEC
Fag Rk  HBERRAEHBUR Y S KHAEC
1 HAEC/BDNF 40 il 5t RNA, i35 H 5109 18,
_b¥%: 5-“CGGATCCGTGATGACCATCCT-3', Fiff: 5'-
GGTCGACTCCACTATCTTCCC-3', Fr XK N 744
bp, PCR XN 41495 C 455,65 °C 455,72 °C 60's,
25 MEER. [FE, HiR RS H, H 10% i SDS-
PAGE 7y B 8 A i, B8 1 i TR J5 31T Western EJ)
AR, —H0 4 B85 BDNF( @ 1 000), —-#i 4 HRP
FRICHU AP R IgG(1 ¢ 5 000), ECL RF B, /&
1.2.4 3 #4)HAEC#HAEC/BDNF #) TH %% %0 .
1 R B % A2 L B 440 P R et 5 R 41
& 4% 2 TR R P E E 20 min, 0.3%
H,0, 4t ¥ 30 min, 5% 5 MLIF 3 AL A, $5CpE TH —
PL(1 1 300)4 CHEE 2 K, EWELKSIUNR =5
(1 :200)37 C 1 h, ABC £&%)(1 :100)37 'C 1 h,
DAB B4, Jo8E T HENLERE 8 N IEESME(100x),
THE TH FH %40 MO o 240 B 450 e gl

1.2.5 1R PD A2A! Re941&  SD KREREH
KA S EE(400 mg/kg) BRER, fik Bh i 3744 @ A A3 [ 2
LA AR O BR i S A e A B, R PSR A 2% )
A5 00 B figi A {1 5 (medial forebrain bundle, MFB)YE & 4
pg/ul 6-OHDA, A 4524 | X1 f5 —4.4 mm, 55T -
1.2 mm, fNEHE F -8.0 mm. F5#E 1 pl/min, &
£ 10 min, B4t 1 mm/min. AKJG 2 A APO £ T
5(0.25 mg/kg) i K& SEH B [a) Zc A0 i, 125% 30 min
TGRS IR B, BF R —IR, &4k 4 18, iR e I AP
RO BE 7 # UL EF A A% PD BAAY.

1.2.6 # % B HAEC X &/ K B EATH F 4
(1) MRS BT R, 4HS 1 pg/ml
Hoechst 33258 3 FF it . BRI 0.25% REA
BEVH AN, & B VHEOE SR T 95%, REETE 4
RN 5x10* A /ul.(2) BHET AR  PD KEBEHLS

% 3 41, ##1 HAEC/BDNF 4] 15 5, HAEC 44 15 X,
PBS FHA 10 X mAMSURA sS4/, 5
REEHE 3 pl, AR BTG —0.7 mm, FEFFFH -2.3
mm 1 -3.2 mm, R T ~6.5 mm, FEHEE 1 pl/
min, B4t 10 min, B4t 1 mm/min.(3) 170 2440
3HBWIARIE 1 JAE APO i FliEkk, MA—IK, 8 /&
JE PR — IR, F8E 5 A, ARYE A R ARECH AT 14 4
BEG T ab B

1.2.7 Hoechst 33258 3 LU KRG 2 8. 44,
8 J. 12 /8. 14 K. 18 A, 22 FlJF, HHIHH
KK EFEEREE, & 4% 2R FRABREZ MR
FEFRTE 2, WUREL H S 25% FERE K EUTE, KR
Fa X o 20 2 SR KR R U0 A, )R 30 um, BB
43 Y] B Hoechst 33258 % Y6l %2,

1.2.8 %&b F A m) HaV) 4 3 LR
LURE LAY TH. BDNF. KRR T4 B E
(glial fibrillary acidic protein, GFAP)¥I R #&ik. J7i%k
W, 1.2.4, R[EZEF, TH A1 BDNF F] 5 i i & A 0
HU/NR 40, GFAP(L & 200) ] U1 2 135 3 P FI2E 41
RPr. AR EEHARER L.

129 %itF o P AT Hi LUSME £ AR IR R
7, K H SPSS 13.0 Geit ALt 17 B R 7 Z 48T
e fRK, P<0.05 AER, AEFEMER .

2 FR
2.1 BDNF #i&i&

RT-PCR(& 1) A1 Western 75 (%] 2) 45 R B R, R
X HAEC # %7K 7 BDNF ] mRNA fl14:K & (35
kDa) fET A% (18 kDa)&KiA, 185 5% ¥t BDNF
cDNA J&, HAEC XJ& BDNF [#)fg 17 1 B 155
2.2 ¥EFHAEC RixTH

TH S di o b e 0 oK, R R Hire
() TH %% FHPE 40 i, 2274, HAEC/BDNF # TH FH

E 1 RT-PCR#1 BDNF mRNA FRixH1ER
1: HAEC/BDNF; 2: HAEC; 3: L-BDNF #{%; 4: marker.
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L8 A HAEC —@—BDNF -#-PBS FEE A L (1) 5 1R FAE BN AN TG 5% e A T s 44 M
60 (2)HAEC 77 A (4 22 B iy PR ] 70 o P 37 4R A 2 T

B R (%)

0 2345678 10 12 14
Pk 8
El4 KRIEETARERER

X T - SURB RS RY . BRI ELEW
FB. HAEC BB BT REIBL DARY, I8 W] LA ih R
KA KR F(EGE). i £ K KI+(TGF)®. R
A K T(IGF) . BDNF. #i£E 35 & (NT-3)
A28 A K R (NGF) S5 A Wb M 4 00, m] LUAE A
PD BT IN4NIL S . (5 N4MH HAEC 38397 PD 1)
SR /b, L HAEC KRGS I
B . AR PR IR TR KA T AR E AR A K1
MEPEPD A A A2 514, A THAECFIHAEC/BDNF
oA, I AT A S RDE 27K R A FE 40 Pt PD
KRIAT AW A2 AE T RIREA T 4025 AL 4347

LRI S, BAi)E 2 . 14 JE#S AT LALE
BYIEACASTINE] TH BAPEAN i, T B AASME 721 HAEC
(8% 7rA1)3IE DA 1 ML F—— TH, Db HEm,
BITE AL TH B4 w] i 45 HAEC, HAEC 38 i 75
DA, ¥ fMESCIRAAR P 980 (1) DA, JUHATHIA, E40
M K EATIE I OL 1, 1R n) LS PD I IACEAR -

Kakishita“:4HiE BJHAECEUIR A S A 1T LG PD
KRIIBERAT R, LAGIEAT T 2 RIAT A8, A4S
Kb, BAHG 14 18, PD K RBIBERAT N I oA 8%
HH i, T &I 40%~50% . KHEIT AR 14 4 22
JE ) APO R o, 3RATT A BSR4k 3 AN (4
THEEE ), HIL KM Y] F 11 Hoechst 33258 %)t (4
K, A D ETOCHMAFAEQ0~30 4/ 5K), FHiE L
TH F1BDNEF B4 41 ff 5 2L, 356 B S 48 1) HAEC A W 3
FEME AT S KBTS, FRAx /B 40 fxt
PD A SR AT A AN e = BEH, U HA R A
B, DS BA PD ek o v A3 HoAth R A .

GFAP Gy 44k R IR, 1R 7 48 A i 2 TE R T 4
M PBS 410H &, HEM RS Ml ik B AP o Uis L 2 T

IS S A v Ak, B T BRI i P 2 1A At
ATEIE AR, WTHAEC 73 WA I EGF 1] LA 80K A
WA T 40 MU IG B, S 5 22 17 [ IS4l A 3 4 0o
B9 A TR 5L Y 5 A0 B SORE TS TR -1- U2V R 92 [A]
T3 nE /% -6(IL-6). BDNF. NGF. /R4l
JH 5 #2575 FR K (GDNF) o Bl b £T 45 48 i /=
KHF(bFGF) . BRI = K - (CNTF) %, i f
AR TRCEAE o 455167 AL T o S )
S5, NI RE R R A B 3 b R IR - HAEC 43
WHEPEDR L RN SCIRARIE &, Bt 5807 [ WAty ok
(1) 7T A H

HAEC XIAME TG, AR, et 144
MIFRiC B 11, & NF. MAP-2. GFAP!"'*, nestin!'%,
PORER ARG M T M. fTF A, PD
R B SZ SR AR A 38 /208 11 TH BHAEZH o,
TER A MR AY, MERA T 20 g 25118 Ak
USSR TH BIEAHHE, A2 A% by B it { 4% 25 4,
LSRR IE SO A N TH PIPE 40 I A AR . A
JE, XD TH BAPEANIE 2R AL HAEC (AL T SR A
J50) TH B0 M35 A2 AR T, id 2t HAEC He i A (1)
STk, MaEdE— D%,

BDNF 1] A5 SR 5 SOIR AR TH 47 4 12807,
TATTHE RS 53 g 1) v B 118 PR 4R 8120 i TH BH 4T
Y, IKELLTYEXT TAT UG T RS i fE . BDNF
REd i DA BEMRZE JURE TEORVEE I DA (/K T8 K
3L, HAEC/BDNF 41K B AT A P 52 5 HAEC 4148
A, B FE 4N ) TH B4 77 20 o 7E w21 A A
PIAL 73k DA BIREJJAR 2, WIREREE Ak 52 5 1) 3k
1A BDNF 15 ¢, BDNF A fig il il SO 5% 43 ) oK
R 10 At 5 3 1) P TN /D AR AT 1T DA AN, i
U DA 53, AT N .

Al b, AT THEN HAEC %)+ 6-OHDA #55% ) PD
KBTI ALE 2, — T IMHAEC 73 i £ 780k
PR B DA, 53— J7 IR s A, vl e f
TR GUIRAR P (R 22T 40 PR 19 5 3 b R T J T
S5 1, 89 A 0 R T R T L S 43 Wb AR 2 T 9 TR
T HERKET, WAL R IR D 8CR AN
TH BHMEEF eV & . # T-9i i 85 A o0 4k DL B A%
PHE A 52 TCER A R RS, Pk &2 /b= TH [
PN T PD BAT A E 0 — M. 5ok, 341
WA BEHERR BEAEAT A BB 1 53 — M e Rk, BV HAEC 4

LR T e Tar 0t o oo e
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Transplantation of Human Amniotic Epithelial Cells and Genetically
Modified Cells for the Treatment of Parkinsonian Rats

Hui-Fang Xie, Tian-Jin Liu, Li-He Guo*
(Institute of Biochemistry and Cell Biology, Shanghai Institutes for Biological Sciences,
Chinese Academy of Sciences, Shanghai 200031, China)

Abstract To investigate the long-term graft survival and the improvement of motor abnormalities after the
intracerebral transplantation of the human amniotic epithelial cells (HAEC) and HAECs modified with human brain-
derived neurotrophic factor (BDNF) ¢cDNA in the rat model of Parkinson’s disease (PD). Primary HAECs and
BDNF genetically modified HAECs (HAECs/BDNF) transferred with lentiviral vectors were transplanted into the
striatum of rats after the 6-hydroxydopamine lesion. We observed the rotational behavior and detected the graft
survival by immunohistochemistry. The result showed that the asymmetric rotational behavior of transplanted PD
rats significantly improved for 14 weeks while the initial recovery time of HAECs/BDNF group was shorter than that
of HAECs group. A few cells could survive for 14 weeks in vivo, and some were BDNF, TH positive. In addition,
the reactivity of astrocytes increased in the rat striatum of treatment groups. This study indicated that the behavioral
amelioration of PD model rats can be achieved by transplanting HAECs and BDNF genetically modified HAECs.
HAECs may be used as effective donor cells for the treatment of PD.
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