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5 
WW-f, 

-& ^ ̂ #ig. fej J& ̂  ̂  &, U ZLPJfm# &^ff\i^ ̂ #ig. fej >£ 
^f #^ 3# tb& ̂ 'hM£ 5^ ^ ̂  jf] i£ „ 0J i£ ><£ A>£ ̂ f #^ $] tb-& ̂ 'hM£ 5^ tf] 

10 
nr*&* 

'f'&^b^J^ (Parkinson's) 'i'jkUft, iill^iij ̂ $Si J> 
J' ELi^c ( Dopamine ) $k 

^ fcMnfc_k, 

itr^M#, L-DOPAo L-DOPA>i#^^-#^#^^Jiit^#^-^ltr^ 
X^r«>J 5%¥]^r5tM 1:TitMt%M, ^95%^^ 

L-DOPA eji£W*tM<k$L&&fc>£J7ftfl o 
20 ^ tb^p Bromocriptine, 

Pergolide ^ Perxole 
^ej£^#jf]0 f&ft, fr 

l£^f- ̂  ^ o 
25 &-f ̂  JL6^> ® i 

J\O 

Mj^tk 

30 ® U itf^^ 
>^^To 

%^f\, J&^A"T ̂ 7 ^-£*$. & ^#ft^^ ̂  >o ^ 
( Freed ^"A, 2001; Kumar ^"A, 2009 ) „ Freed -^A#$l |t) 
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;L t ^ ^ ¥} t ^ Wu J?SUHL, 

Wut^ 
"5f H) -f-, £L,J^C, H) T?r7-j&0$ II)-f~ 

^m®j\&-^%\ ® # J&;L t W^EUK 

ALft*$&&#}o ®jth, il— 
® fejJ&T^if i±fejJ&^lJf] -ftfj >£ ff, 'fs.^f 

ft} fi'fy '/£ f"M„ 
Kumar ^ A#$l I] #§14^ ^'f iiifMt ^ ,f-^f, & 

10 $L#&A&4-. 

01*7 Kumar tf]#&*$&%&&%} 
^JL, 

15 ^-"rfb^ffa—&%&-§?& tfjizfc, 
i}&jfc£siJtfL$$L ̂ i^ft\ fr-jH) -f-i^^ 

fr-J I*]"if ̂  E§AU£ j}&-f-H) -f-
Kawasaki 7 J?Hx H PA6 

20 ;3"&, PA6 
ft] ii- =r ^ #^x. II) -f", tb^p Wnt3 ( Wingless family 

number 3 ) M, Shh ( Sonic hedgehog), TJ> Eli 

fej AM&-f -fej |5]i##-, M%M&jyf 
25 Il&AMft} „ 

^jif/£Jii£f^, —if ̂ 20030162290 ) -R 
4^7 iX—%Lty}&ft] & 0-f-

( LIF ) ( FGF ) bfr 
( Embryoid body) , ft] 'Mfik (Nicotinamide) (insulin) #/]£/]£ 

30 il— 
tb^p^^-^^sjl^ ( Adult stem 

cell) 
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mm 
m&UJL$L$L, ® 

& &j l*] -Hr^T 0 

teA.frfcffitfjj&jfc[B]jjiz-f£Bij&, 'ffiiJl%J8'fB]M-f£BiJ&, #TI£)XI 

i£—^ fejJ&Jf] -f 

^ ^ ̂  ^ i A #J ^ ̂7 tb ̂  fej J& „ 
0£1 fr-j X—^ £] # i£^5~&&.£•?%£.& tf] J& fr-j JD it: „ 

15 ftl -f g3Lki£B 

3 ) #i£Jjl 2 

i^lJi-f^^, -g-'gitw •f^3-£rtfj-f4siJ&&te£- i) # Jig Jfr fi] M-finJfa. 
#TI£ fs] /jfr -f- iw j&fo&j&fcM tf] i*1 M 'f %$%&; #t—fife A ̂  M^f~ ̂  
l&o 

30 7L #'f:±fr\J#igJ®J&0 

#,i&J&, #3TfU) DMEM, #^ 15-25%#jk>t, 
£ t jfeyfrtf,i& 20%# FBS; £wJ&3g#Bt )*] ^ 8-24 'Mfr, #,i&3g# 16 'J- H; 

#,i&J&, #3f< 2 ) ^7 DMEM/F12 
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0.1-0.5%#J&->f, lOOmg/L,;^^^: 
5mg/L,#>lt-f 6.3ug/L,Ji 16mg/L,J£^lx.Jk 5.2ug/L ) # N2 ® -f -
5-15ng/ml ( FGF ) ^ 5-15ng/ml #-f-

( EGF ) , )XI % 8-24 'Ht; iZ&te DMEM/F12 
5 0.2%# FBS, #-^Ut# N2 2 ng/ml 

ftf-f - 1% MEM, 10 ng/ml # bFGF ( ^<!± FGF ) ^ 10 ng/ml # EGF, isiftt 
24 'Mfr; 

3 ) fiM ^ DMEM/F12 
0.1-0.5%#J&->f, N2 -;^4f ̂  50-500 

10 ng/ml )*] % 3-15 A; DMEM/F12 
0.2%# FBS, teSML# N2 2 ^g/rnl 

frf-f, 1% MEM 200 ng/ml )*] 6 A; 
#t> #^3) ^ 

"T& i^ £ . 
15 fcit^, 4 )t^Ml #^M-^ DMEM/F12 0.1-0.5% 

#jk>f, #•#—#-^Ut# N2 10-50 nM #^§lt ( RA ) 
100-1 OOOng/m L # #'J ^ ̂  % & & (Shh) , 2-5 

DMEM/F12 0.2%# FBS, -fr^ 1%# N2 
0-f, 2 ng/ml - 20nM # RA ^ 500 ng/ml # Shh, £wJ3&3g#Bt )XIiVA 3 

20 A; 
mk±&, 5 ) t #^IM^ DMEM/F12 5-15% 

#jk>f, 5-20 ng/ml -f ( BDNF ) - 10-50 ng/ml #M 
fejJ&'f#-0-f ( GDNF ) ^ 20-50 ng/ml 0 -f- (IGF ) , £wJ&3g#Bt 
)s]^ 5-10 A; DMEM/F12 10%# FBS, 

25 10 ng/ml # BDNF, 20 ng/ml # GDNF ^ 50 ng/ml IGF-II, )'0~M/c 
7 

^Jf] #jk>fi^ I] A^^jfcjfcyir^Will&^in-yir; 
5%^fUt^ 95%S^o 
%— $•&, f%T&M 

30 (NSE) , (NF-M) , 
(NT) (BDNF) ##i£fejJ&, 

i&—(NSE ) , £ft$L,'$-'§r& 
( GFAP ) , 0-f- 43 ( GAP-43 ) , M (NF-M ) , 
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#^*£#^##-0^-3 (NT-3 ) , #^##-@^-4 (NT-4) , 
(BDNF) 

^ # t # ̂  ̂ ; 
5 (NSE) 

(NF-M) , (NT) 
0-f- (BDNF) 

jth^h, ^MC0^-Hr^Tfb#;£"&A^t. 

eL^#_hiil^" &#'] Jr^T#^^ fb # ^ ¥] ̂  -fp 

15 (NSE) M ^§r& 
(NF-M) , (NT) (BDNF) 

^ T 0^ # # $L: 
20 ^MC0^ # i 

-f"^^#'[±^is:^7#^7L#'[±##^^ig|& 
#1 yj & o ^ML0^ # ̂7 — i] # :#® -f-^^#'[±^iS:^7#^7L 
#'t£ # #ig. fej J&, i* # fej J&TJD -f ̂ ^ ̂#ft^ $j # >£ ^/f o 0^ # 
X— B #A-R^—#>o ̂ t ]^ ̂ #iU^ ¥}yj&, &iii±^l 

_hi£j£0J ft ^ 1M^: 
1, 16 'Mfr; 

30 16 'hBt; 
3, A; 
4, A; 
5, A; 
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M tfj M -#[Wi- vV, 'I^Jl tfj # 
-g-^, #, Jf] 

-f -fej J& ( Mesenchymal stem cell) , i^iHl 

DMEM ( Dulbecco's Modified Eagle Medium ) -Iftfi} ¥]M. 
(FBS) , 15-25%„ 

5%^-^t^ 95%^\. it— 
, #|l — # # fej J&#7vf&jfeyfr •^ # /§ 

10 ^M #>## DMEM/F12 ( DMEM/Nutrient Mix 12 ) 
Jl0 jkvlMHt^? 0.1-0.5%„ jth^h, N2 
(Invitrogen) , 5-15ng/ml ¥]&%{-f" (FGF ) ^ 5-15ng/ml #_h 

(EGF) „ 
^-'t^ •> 4^r^ # ̂SJjj&4^ A^^tio jibio -IhJt# 

15 50-500ng/ml^^o 

—1H0I*]> ^^^FGF^EGF0 

&i*—lP~, -£fr\-^-3##- 3-15 
^ 0"f-#t ̂ ^tb 

j\S\ -f~ 20 nM ( RA ) ^ 500ng/ml # 
20 Mnn$r& (Shh) „ 

DMEM/F12 & 5-15%#jfc->f, 5-20ng/ml 
^0-f- ( BDNF ) , 10-50ng/ml ( GDNF ) 20-50ng/ml 

0-f- (IGF) „ 
25 & ( H] 1 ) , 4U&#^&}J3& 

#^-']±'§r&> (NSE) , H/§r& (Nestin) , £-£. 
^£0^-43 ( GAP-43 ) , Wfitf %.&&&&®-f ( GFAP ) 
(NF-M) (® 2) , (NT3) , #-®^"-4 (NT4) 

(BDNF) (® 3) o it 

4^L^i£— 

^ F^-f ^ o fej J&W# 3T U ft $L4f>i&A ft 
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7T&, tbjp Freed ^A^Af n 
^ ^ Kumar $r A^l'f i!U® J&>£ ^7 #iU^ # ̂  & „ 

#P£T ̂ 74#^#$•§:& #n 
, i^4f T±7 jtb^~ &-ff" Jlj # #^ fej J&Jt^-f - |J£ JD ; 

2, ^MC0^ #M iM t\ #-f i$i}l&i&H-Hr^Tfb# 
ilULT 

10 $L; 
3, #3TiM ̂ -f --f 

15 ® 1 4t^&Aj}&iS:lX]^v^i3j&i/M^i^##^®J&; 
S] 2 & AjJ&il: fi] fejJsMt^#^^?J3&#^-']i 

^§r£) o : 

S] 2-1 ^^ijMH^A|&Jfc)XI^^®J& ( 200x ) , #^^|&®-f-^^F^']-±; 
S] 2-2 ^7 ( 200x ) , #^^^7 

20 Nestin &; 
S] 2-3 ^7 ( 200x ) , #^^^7 
NSE J£&; 
S] 2-4 ^7 ( 200x ) , #^^^7 
GFAP J£&; 

25 ® 2-5 ^7 ( 200x ) , #^^^7 
GAP-43 J£&o 
S] 2-6 ^7 ( 200x ) , #^^^7 
NF-M |^i. 
S] 3 4t?F & A l&il: fi] fej i ̂ ^ ̂  H) -f -?Mt 

30 'f^Hl-f-o 
® 3-1 ^7 ELISA ^##^^0-^-3 (NT-3 ) &&¥}<&»&, £t: 
1, *fj&3g-#^, ;^i±&ij&3g#, NT-3 ^^7 0 pg/ml; 
2, *fJ8UEL&iJ&( NT-3 
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$Jt^7 0 pg/ml; 
3, NT-3 36645 pg/mh 
® 3-2 ^7 ELISA (NT-4) &&¥}<&»&, £t: 
1, NT-4 SML# 0 ng/ml; 

5 2, *fJ8UEL&iJ&( -f NT-4 
$UtL^7 Ong/ml; 

3, NT-4 2ML37 9789 pg/mh 
® 3-3 ^7 ELISA ® -f- ( BDNF ) % t: 
1, lOng/ml # 

10 BDNF; 
2, *f EliL m&,( ^MNj" tfj Aj& Jr fs] M -f - J& J& ) tfj, BDNF 

$UtL^7 10 ng/ml; 
3, $UlL^7 55 ng/ml„ 

15 65 
^ T ^ # ft I ft gitf] & 

H) „ tb^P, A^itfsjyt-f" 

mm 

20 

$&*! 1: ^fcAJJ&itKlJf-fteJIft 
ft#})&&%ik^te^JLnmA, 

50ml # $ <^-f t, ̂  ̂  'U'f20ml 1%# Aj^ jfcjkvf^ 1% 
}&*?&. (Invitrogen, f'^o^T 15140122 ) # DMEM (Invitrogen, 

11885084) 3g-#->£0 #£^_k##t>£t 30 ^H<Hlft 
#^>J cGMP ^ttt. ̂ S-^ltr, 1%^-f #-t/4€# 

30 "f # PBS (Invitrogen, /V«^f 14040133 ) 
PBS t & 

=.:&., lmm3A'J^4^, 37°CT270 
<i>i#^IV (Invitrogen, 17104019) 2.4 

-8-



WO 2012/009830 PCT/CN2010/001114 

(Dispase II) (Roche, 04942078001 ) 1 'J^, tLjfrjfr 

# In & fk)i^S. IZtit 30 , ?& M % >£ t # 11'01 M: o #^^ 
# PBS ###^ 700g ^ T ̂  10 , #]#_k 

5 yfr>£j£, l%A$ffjkjkvf# PBS 
# l%A$ff jkjkvf# DMEM3g-#^t&—it-

I0] ^ tfj-jp-
10 1, 1 ( MSC)>M*>M-#^ 

(DMEM+10%FBS) 80% „ 
2, 200 u/ml MJ^i^IV (Invitrogen ) fe. 37°C^Ht 3-5 

3 - -§r -IV(Invitrogen) 1-B- , fafa/fz DMEM 
15 ^#-JMg#24'hf#, 

4, (DMEM+20%FBS) &>£, 4g# 16'Mft„ 
5, # &&&&%} t M ̂  3g# 16 <hH, % t ilT^£ 

DMEM/F12 ^ If-^ ¥] N2 >&4t^ ® -f 
(Invitrogen) , 2ug/ml flf-$: ( Heparin, Sigma) , 1% ( MEM, 

20 Invitrogen), 0.2%FBS, lOng/mlbFGF (R&D Systems), lOng/mlEGF (Gibco)o 
6, 6 A, £f i-i^ 

FGF EGF, JL-# 200 ug/ml ( $) t) Capital 
Biosciences, Rockville, USA, ifTCB-1977 ) , 2 

25 7, 3 Ath$%IM^^IF 
FGF Jp EG, ^ 20nM RA (Sigma) 500ng/ml SHH 

(Biosource)o 
8, Mt7 A, 

10%FBS, lOng/ml BDNF (Invitrogen), 20ng/ml 
30 GDNF (Sigma), 50ng/ml IGF- II (R&DSystems), JLT-& FGF EGF„ 

/k. o 

J# IF #f tk # # ## ̂  iwJi& Jlj m l „ 
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1, itfiJ&Mtf: 3 ($,3HEL) ^ 3xl05 % 

t^K >MT 

2, 24'hst^, 
PBS fat® it 3 >k., 

3 - fc-fa 30 % H2O2 (i %) @1 (50 %) # t 
30 ^Ht, 

4, fe&tf &J £8Ut&jLi0jfa& 5 % ( BSA ) ## It)>&, ^JUtJL 
20 ^Ht, 

5, /^^it^## #Jfl 
—#.#>, && NSE, Nestin, GAP-43, GFAP, NF-M #— $t ( 

) , ^4°Cii^i#^o 
6, #l®j£jf] PBS (PH 7.2-7.6) ^,3^, -&/£ 2 
7, ff^37°Cltff 20^4to 
8, Jf] PBS 3 &, 2 dHt» 
9, ( SABC ) , ^ 37°C 

fPff 20 ^Ht, PBS fa 4 &, ^ 5 ^4f0 

10, Diaminobenzidine (DAB) M-& ( ill ft] DAB ^ H) tf-dr 
&&*)%&) . 

11, 
>U'J /til# j& f ^ & 

(JL® 2) „ 

4: 0 1^#- 0 -?"# $']>*[. 

1, 3 (i^lH) ^ 5xl05 

m%mn 3 ## 6^m) tWK ^ 
£ |e] iMfla. £U TW1 t£«EL^*J-J&IH#'t 15] 
#*tS0 48ff#^#^40CT^> 12000 #/^Ht 

5 ^Hf „ 
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2, (ELISA) ) ffr 
( 20-25°C ) „ 

3, i9ifcy$.Z18^1, 
v?a 100 nh 

5 4, ^P#: 100 fih 
5, 37 °C 120 

7, 100^1, 37°C60 

^to 

9, 100 ^1, 37°C60^Hto 
10, ittl: 
11, 100^1, ^ 37°C9f-^iu£ 5-10 
12, ^L^7v50nHfiL^-;^^, ^ 492nm^>J]'J?50Ulo 

15 
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& #'] # £ 

3 ) 2 

10 3g#; 
5 ) #IJi|C 4 ^y -^fF# #|JL [*| ^ 

, #f i£-f- I® J&^7 A#^$£ # )X| Jjfc-f 4&J&; it— ip-fiLi&fl& A I0] M"f~ 
4&J&* 'fJttt 

#fi££;&# JMf#^^7 fb# tWjl&M 
15 (NSE) (NF-M) , (NT) ^JM']± 

(BDNF) ##^®J&„ 
2, 1 #fi£#^~>£, -g-t> 1 ) t^Ml #^IMs^7 

DMEM, #15-25%#jk>t, ^ f i^f fcit 20%# FBS; fejJ&il-IMt)0] 
^7 8-24 'hat, #,&4g# 16 'JN0to 

20 3, l ^ 2 #fi£#^->£, -g-1, #fi£#3i.2) #ig# 
^7 DMEM/F120.1-0.5%#jfc->t, # 

#^J:# N2 5-15 ng/ml (FGF) 
^ 5-15ng/ml # ft -f ( EGF ) , £wJ&3g#BtI0]^7 8-24 'h ffr; #ri£& 

DMEM/F12 0.2%# FBS, -fr^ 1%# N2 
25 >&&4M#J ® -f-, 2 ng/ml - 1% MEM, 10 ng/ml # bFGF ^ 10 ng/ml # 

EGF, £wJ&3g#Bt I0]16 'Mfr o 
4, 1-3#—W&#3T&, #t> ^#^3) tiM)# 

^7 DMEM/F120.1-0.5%#jfc->f, # 
#^J:# N2 J$ 0-f-, 50-500 ng/ml , 1©!^ 

30 IMt I0"] ^7 3-15 A; #Ti£DMEM/F12 0.2%# 
FBS, 1%# N2 2 ng/ml 1 % MEM VX7L 200 ng/ml 
# CNS , M6 A, 

5, 1-4#—i£#^~>£, #fi£#3^4) t^Ml# 
DMEM/F12 >&^3g-#^>fc;frp 0.1-0.5%#jfc->f, N2 

35 >&&4M#J10-50nM #^L^§H ( RA ) lOO-lOOOng/ml # Shh, isiftt 
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& )'01 % 2-5 A; DMEM/F12 u./VoW 
FBS, 1%# N2 ©-f-, 2 pg/ml Mr, 20nM # RA fa 500 ng/ml 
# Shh, 3 A, 

6, 1-5 #—#fi£#3t5) 
5 DMEM/F12 5-15%#ii>-f, 5-20 ng/ml #I® 

#0-f- ( BDNF ), 10-50 ng/ml #M;leij&'f IF® -f ( GDNF ) fa 20-50 
ng/ml ®-f(IGF), 5-10 A; DMEM/F12 

10%# FBS, ¥c& 10 ng/ml # BDNF, 20 ng/ml # GDNF 
^ 50 ng/ml IGF-IL J"0] 7 Ao 

10 7, 1-6#—I) A$Ff 
5%^^-b^.^ 95%^L^O 

8, 1-7 #—• 
#Li&iifc», (NSE) , #i§LMM-§r& 
(NF-M) , (NT) famm^^^n^- (BDNF) 

15 i&—(NSE) , 
( GFAP ) , ik-]M0©-f 43 ( GAP-43 ) , M 

(NF-M) , (NT-3) , #^##@-^-4 (NT-4) , 
(BDNF) 

9, #4^3^ Jc^ 1-7 #—•8 
20 # #'J &>£ fi^ ̂ # t # ̂  it; 

ff[(NSE) 
;fc#J£iiM^& (NF-M) , (NT) 

(BDNF) 

25 10, $L#£U'J^-£ 1-7 8 //f&iftJW 

$Ls&*k, 
11, —#>£?y 

'ffci&fok,, (NSE) 
fajf^ilM^ti (NF-M) , (NT) 
0-f- (BDNF) 
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