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BE AR ET @B HENRF K RLCRIKE 4%, EBFntbKiL. A 14
RIERBE TR, BRFWET@E, AR ARFEHRAZRY GHARITER., 24-5KR4T %
J& » vABrdU AFit.844% 2 -F 40 i 13 B AR AL 2 A AR K RLCRRR, KRB THHEE
2R 4R, 6 BlA=8 BFlet sk Adn i, B R IR A LBAF Fe R IE R AT HAA N mIe e .
Az Fa s etE L. 8 BB MR E R4 16%; Friwmiee F B E A8 H 7 iz eyt BRI,
KAEEORROKREFQHEHBRARE, RLZEEMIAZ AL, SORKFHEMIEEEZNL
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T A RAFAE T RIS A RE N A E RS
THRIRMMCH MR-, ERA: (1) 2R,
G R R L DIV § 3 ik NN i )
R RMME, 2) BRERFES, GUER
HRFE IR T MM, (3)ELMBYHEEED .
Rk, e THRAABURE T AMIXHERGER
BALHIIBEST, [N tA0A e o 40 ARG T i 4
IR T LIBAT IR FR M T — B ig 4.
HREME T ARBHET AP RARGFEEPN T
ROl — AT AR 75 RE ML e S B — 2R
REMLIt, WL EERESRE LIRRREMET. f
KFEF TR ORI Z IR, —RME
TAKETRABAEE D REERMHLEREE M
fEJ1, XRZIAITTRBREATHIRE, KT
AR T A R AE R AEANTE LN S TS . AR
SARARF LB ALIBUEN 14 R AR E T
X (SVZ)7r B3RS T A, 29 1 &ikshrid
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1 M5 R%
1.1 Rk
E14 /] SD Z i fl1 200~220 g SD #EME KL,

M THK, BHE: T8 ok

B EHRELR Y H.ORA.

DMEM/F12 (1 : 1) M B27 (Gibco); bFGF
(Chemicon); BrdU (Sigma); /)it BrdU IgG. ¥t
122 24 B [ (neurofilament, NF) IgG. RFTAI/ R T
JBE SRR 4T 4B 1M 3K 1 (glial fibrillary acid protein, GFAP)
1gG. %®¥pi2, 3- ALK B (CNPase) IgG
(Sigma); %P Nestin IgG (Chemicon); SEHLRFMFEST
/N IgG-FITC. ABC %A fid & (EEREYT
FEAF]); P/ IgG-TRITC (Chemicon); ik
IgG-TRITC (Jackson Immuno-Research); SABC 5%
AR RAF & (1 LAY A a)

1.2 XREBRHETHRNSE. 1B5F

HETLHEIRIE T8 E14 KRR E X4
2, DARENUMIRIT 7 B0 A M &, S iEg
B EUE, BL5.0 X 105/ /ml F# ER SR T 75 ml
RS . BEFREAE 2%B27. bFGF (20 ng/ml )
) DMEM/F12 (1 : D) EIMER . MMEEFET
37 C, 5%CO,, 95% BIEREFMANEEFE. RAR
R IR AT R A5 AR LEL 5.0 X 104 AN /ml fIF FERE 5%,
TERAEAR R B R R IEEE I 40 B sk A N T — AR
B3R MRUIRERMWRIT —K, B 3REBER,
3IRFEIGIEFREE, 5~7 RER—IKR. £/ 4~5 K,
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1.3 Nestin &R A&

BRI E Ta R ERAEMATES
BAT 2 BHE R 5 I 24 FLIRP, $53R058E 2 h
JE B, AT nestin FIETEYLA,

1.4 #METH% 5B E

S 20| 4t B A 00 ) 7 BUR AR 5 B E i PR
BIERAG MM e, HeRh T E A A 2 R
AR w1 24 LR, IAEH 10% M- 1L1F
f¥) DMEM/F12 15 7% 3 (32 bFGF F1 B27)i% S ML .
W% 7 KRJG, 31T NF. GFAP Fl CNPase i %% 8
b FXUbR 42 €4,

1.5 #H2ZF40H BrdU #RiCFISUIRIK R 544

KRMIE AT 90 i g8 9% 4~5 X, T M
A 48 h 5 BrdU (ZKE 5 pmol/L) 5574

W B IR A T 40 P 7 e (BR ) W B 22 0
B, fFUUERA L LEB, IAE0.1% HEN
fiff. 0.05%DNase [¥] DMEM R 575 37 "CIRE 20
min % FIEW, L% 0.05%DNase [¥] DMEM #5355
BT 40 L1 OWRE VUK FT 20 B, TERCE 40
Mg G, #ES min, HITHMMHEL. LL 8OO 1/
min &[> 5 min, % DMEM 8558, #1740
R, FHMRKEKRIEEE S5 000 /> /ul;

PL 3% J B b A BRI SE 30 K R 8 KRR e
TR ENA R BRI B &S TIEE 2.4
mm, LTAEGAEREEST 37 C). AFRIIV
FEPR TGS K, % F5 F -l . SR BRI X A, Aok 3
#HE U E BB AEAL SU(BCIRE R S A -1.0 mm; L:
3.0 mm; V: 5.5 mm. ZRICER[12]), FiZAH
HHHEME 2T, AEEFFOERL 70
pm BEIEE R ST AR — R (> 10 pl) 4 i
B, REEE TEEE, B iATNBhE%E
RIANEAE RSP RIRAE, LA 1 pl/min A BE 1) fisi 4
T A AR, JEEST 4 pl.

BZBEARR 324 1, 44T 2. 4.
6 F1 8 J& i [|] BLdkAT B A .

1.6 BRLALIKEHE H

fi NFER R KR 5T 2. 4. 6. 8 FIALSE,
YEOKEY o S I BB 5O RE, @A 0E/RESR
THEFMK, FHBTFFALLE, PUEFERE 100 ml A H
K RIEHETE 200 ml & 4% £ K FEEFIRETLIK ;
Wrsk B, LFRAAK, BT 4% LRFEE)EEE
4 h; F#30% FEHEEBRRIEEREMIUE. KK
BT UKEVI A IR AR, AT e R SRR E L2 1)

Fo VIR EHEMTHRRAHKEER L.
1.7 ®EELLFREN

FIH ABC £ i) it 4T BrdU #brid, FIH
B J& 9 ¥t 7715347 BrdU/nestin, BrdU/NF & BrdU/
GFAP FIXUbRIC AT . 58 UG S R 7E 5 % B 4
(Leica) W%, M, N UTHSCSA ImageTool
BAxS B B BA PR B EAT UH 3, R (EH Excel
MRS, #HITREREERN HREK.
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2.1 fZ nestin MEMRZMIFESULER

HU B E14 X SVZ (#5441 i hin A7 bFGF )
TR FRIEMATRE R . £24 h i, KME TS
IR TT SR AT 2034, TER T B 2~4 AN 40 B A f)
NrRERRE. 2 RE, mEREENAREECE
10~20 1~ SLBS 40 MG SEVE S AR HERE . &5 KA,
BRI 45 K 2 800 & 200 40 o LA L K T BR
HAE 1),

Nestin £#M& T MM HESA, E
IRIANGEE 2 h 5, HE4T nestin BRI, 4
B IR KA T B B B 1 B A e e FE R (A 3 2
nestin FLRFHMEE 2).

AT NS SR N TUE A R A 2 B
FRIZ Fr 1) 24 FLAR, IIANE 1% /N 1LE ) DMEM H;
FEFFH M. MHEFCELE 24 h AIGEEFFIESE —
RIFIE A% &N TR K R . 53 KEf, B
BHHAMPIF B INEH . 7 R, BREKEAMR
&, HWILT KREEES RN, Sl %%aik
SRR SR G, 4 SRAIE SE o [ BR [ A 1 4 AL
BEME G RE I RIE KM AE ThRicE A NF, 2
J2 S5 4 B b ic B A GFAP(BI3A) LU K /b 5 S 3 40 i b
ic4) CNPase(® 3B).

2.2 BEMAMMEFEIMNIR

SR TRABEE2. 4. 6. 8 BB, xf
foi Fr A H ) BrdU PEHYE4E L3R AT T &t 2 AR
BrdU BH 148 fa 5500 B A 40 Ha 30 ) 29.8%, 1% 4 )&
IR 4 T B B R 40 B ALY 19.5%. 6 Bl 5 8
JABHRY H TS A LR A EAN K, 4351 16.2%
516.8%(% 1).

TERAE NP R A B3R I, B LCR
) 40 PO A RS AR IR AN T B 4% UK 1) 440 P [ RO (PR
4A). BR T EURE R RER, E5EE 2 K&
D AR BT B B AL A > & BrdU BHYE 40 B A7-7E,
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nestin FRICAL TR 7346 T4 BT BY M40 ;. NF Axid
B ETT; GFAP LU & B2 7 I 40 il o

2 BB R TR X AL O M IKARE REN
BrdU BH 4 4 o 5] i & nestin PFHE(45.246.3)% (& 6,
Kl 7), Xeeqifuimat T ARMORSE, HETaeR
HoaRae . BEXBHERT — &/ NF HH%
R, FENL T REAL, a4 H ) GFAP B
41 g 0 3= AT RS AE X R 0 5 1 2 SUR AR L AR AR
FIX (B 8), 4 FERK, nestin A EEEN L
B>, METcMERRRM M ERAE LA KA
R ImE N EE. 6~8 &, HETEER
JE I 40 i ) LB AR T e AR e, MR TGHE 14%~17%
Z I8, TERR A RNIERE T 53.9%~ 62.4% (K&
7). ML FBAX K BrdU FHMEA M, NF BHME40
ZATFIEFRIAE, GFAP FHM MR EEN T
R4 M A B AR FE B84, A HA R S A m) 18 =4
2. T R X ) 3k o K R o il H P R A A 1A
W, NF PH 40 38 R A 3 B4 T2 8 40 s i
%, GFAP M4l FAE. B & kina
— & BrdU BH 1 40 M T2 e LA B PR 0, AT REIE
Kb TE R 56 4 B BT 1A 40 LT B

3 it

M AR RS BN WL R G R R
—, EAREHMRIEFBEENEITER. MERN
BRI 771252 43 3 MR B I BT & 1 2 LR 2 008
N BHRSORIAX, XAEMBFE. L EERE
FAHK I Dy RePk & T #A 2 NJKE 1) g5 R 1s-161,
H i T 2 P R% R Al B 1 Sk U5 AR B DL R AR 2 27 1) 3L
EHER 2 N8 T RS AT ) R IR
TEE A MR IT R ThRe EE M 4 AR R4
T—%FgRzE. e TaRcE & TIEN—F
FAR IR M A R AR IR & . Bl —R2HE
WIFH IS, ATLUEIT 45 F bFGF 8L EGF %51 4
SHJE, TEARSNAT AW b o Ry Hgen, KFR
O BE Y TE B8 ) BEAE AR SRORFF,  IXAE 1A 40 B 1)
HEAIRIE. 5 —EENFSARENE 0 1E
e, AELE PRSP SRk P oAb U 42 0 B A 48 IS T A
M, TIFESZIABE R 0 T 434 SR A R A AR Y
0 R ts-101, A SIS 73 2 1) 40 M B A R R I 4 40
FUBFHRE 1, fERZMETED RS REERA
Nestin, JFHBEE—E &K TN RBMETT
R R R M 2 i Re. S REBHRATAK

AR SVZ 43 & 1140 & T M fE R38R A 4t e
RPREME R T N

A SE H R BrdU 16 A B AL 40 LA 7R R bR
T8 3 G g A R 2 T TR RGBS A 4
MIAF3E . A R A EAT AW . 8 J&] Bt A U 38 )
BrdU FHME4N S E L A BT ER 16%, T1E
2~6 BB — e B, XATR R B T EB A
SRR S AR RS RE A
SURRIERFVFERAL, (HFAJS i — Bt a] ifi fix 57 fe
SHIIHAE R R, X2 i %% I N 51 S B 4
FFET . X AT DA ok G s H0 6 570 56 7 v I AR v o
TR, 504340 M ¥ 43 3. 25 A8 40 B A% A2 i) BrdU
[R] #6402 A A HH

LIRS HAMME R AE T b, EEREMH
U S5EEREAR. XHEERRABREERS
(>50%), T HKEA FHHEX5TEF AL
fr. BRKFEMARIEERSSPTRME RGN
KRB, BEBEGEPEEIGRE, XR\HESHRINBE
MM S5 T 18 A LT B AT R & 84 1
RN FE. P ITE BN TR KT AL, B
T6~8 ], MATHBEREARER 16 £4. B
AT R AR TS, SVZ &
SZIURERZ A, SURESEIEMZ TT R A B
REERTARME T, BHIAT PMEIITH
HERNERRRE R, W RS 46 € R
B R, EEREE M tiel, Ma
40 i 52 4 RE 65 R A1 BRLES AL VA TT 4 22 5 1 B AR
kI .

A SEG R R BB AN SUR AR R A 22 T-4H LR TR
HBH B BB X mAMIE R, TR R
M. 40T HAE LRI R R b A R, HR
WA W B MR R . & X RS
MR R 2 — AT T T4l i 5 8 F R AG
Ao feh 22 40 R AEAS M LRI ZE S, NEA IR SE LT R L
Je R AR, A RGP R R 1A 40 e A T 58 A Vi BR
BEEREBY B . SE56 40 M 7E el R TS 77 1) R I HY
PESAE, BOAYEN, T AN M bt A SRR 3 1 B
U 5E AT RE N AT BB BRI A M, X T RESE £ b 2 i
T I Tl iR R A A R N ) R e . BRI Z AR, T
REH i RS SR & . 705K 7 1) 40 AT H
MEBELZ, BEP, FEX XERAARETH
HsE TSR RIL, HIEN T RAFTE— 2N S
AL, AR P VR P T-(#E) 4 BRI BB 1B oL . T
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REWH SR BERSIPIE SVZ =R IR E 0, BEEBH AKX, MR T
AR E M E AT AR —RAEFBELRE  f, w7 LLgE &% Wi 38 4 4 B AR 10 5 3
Sk ¥ 3T % U 18 (rostral migratory stream, RMS)idt
ATIER EHERERN18, X —idFE A fE & P AR £ %l (References)
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Characteristics of Embryonic Rat Neural Stem Cells Transplanted to
Striatum of Adult Rats

Ji Ma, An-Hui Gao, Chen-Yi Xia, Chong-Gang Yuan*
( Department of Physiology, School of Life Science, East China Normal University, Shanghai 200062, China )

Abstract The survival, migration and differentiation of neural stem cells (NSCs) from embryonic rat after
transplantation to striatum of adult rats were investigated. NSCs isolated from subventricular zone (SVZ) of E14 SD
rats, were cultured with serum-free media and identified with nestin staining. After 4-5 passages, NSCs prelabeled
by BrdU were transplanted to the striatum of adult rats. Recipient brains were examined at 2, 4, 6 and 8 weeks after
transplantation. Immunocytochemistry and immunohistofluorescence techniques were employed to detect the lo-
calization and differentiation of the grafts in striatum. About 16% labeled cells were found after 8 weeks and they
exhibited extensive migration from the injection site, especially rostral and caudal along the white matter tracts.
Some of them reached the internal capsule. In striatum, the labeled cells differentiated into neurons and glias. A
significant proportion of the cells developed into glial fibrillary acid protein (GFAP) positive cells which mainly
located at the border of the graft, whereas neurofilament (NF) positive cells were observed in the core of the grafts.
The results suggest that cultured embryonic NSCs can provide a potential source of cell for neuroreplacement
therapy on neurodegenerative disorders such as PD, and cell migration should be considered.
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