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nerve cells in fetuses by administering mothers with the composition.
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v} o}ﬂl—c03 WAl 0.7mM, Bt} vlsk2A] 8} Al = 0.4 W] A 0.6mM,
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2 shihe] Gl RA, B e rm e mis s wFE Ao neh
CZ Folgho s wal 7] vlobe] 4174 A EE WE ks Wl #at Ao]
HhebA) gl A B o] %

|

4ES
A A o] o)) Ei £

ik
AFZE BT 59

(A

o] AAE 93 FE

A Aol 1, Al eF T BEA| o] 1]

DMEM(Dulbecco's modified Eagle's medium), a-MEM, FBS(Fetal bovine serum)
2 TFE A 3E ) 9F A] 252 Gibeo-BRL(Grand Island, NY)oll Al 7% 8}t A E 2
B-D-o}&H] = &} = A} o] = (Cytosine 3-D-Arabino Furanoside), E €] 2 A] 2F(Life
Technologies, Rockvilles, MD). "4 & HF-&-2 1l ©&E 1gG GABAg, ¥ PKA-a
S} (Cell signaling, Santa Cruz) = &)W -7-8] &2 E GABAg, &4
S+ A (Abcam Limited, UK)E A}-&3}o] 4238 3} 21 t}. 4| & 3~ horseradish
¥ 2 Al thol A o o A sk ul W 7)o} 3] 1 IgG (Bio-Rad) o sk g =l
IgG-TRITC % &8l &9 A& [gG-FITC 57 Al ] E(DAKO Cytomation,
Denmark) ¢} A8} v}, T2 A] 9F2 25 Sigma chemical ol A -3 3] 91t (St.
Louis, MO, USA).

HALo] 2. A
A (n=50) =3 T ] REQ2S0g, B3, A=A g, A,
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oSyl 255 A B ol A 6A1-E] 20A] 7k 4] A9} A Wo] 9l
S ol A AFSBEGI TR Al gbel] BEE QA=A S ES 1A 05U & ). A
1759 § JA 8k 22 ) 1.5 S A En 28] E U EF(3mg/100g bow) S
A AL 3

[53]
[54]
[55]

[56]
[57]
[58]

?%Qﬂﬂﬂﬁﬂﬁ%%ﬁrwm4ﬂﬁe“moifﬂﬂ4

2 Aol 3, A Aok ) ok Al
Q2117590 9] el o5 e GEe] WA 9 defRRE W 2 sl
=¥ dfnt A 94 242 025% EHA-EDTAR 204 52 A ¥ 8FlaL, 54
2 W vl Z1Y| -+ 2] HBSS(Hank's balanced salt solution)(pH 7.4)1| 4] 7] 7] 4]
ﬁﬂ]Jﬂﬂﬂ&“@ﬂﬁ%ﬂﬂﬂﬂﬂﬂﬂoEwiﬁﬂig
Z¢]-21210.02g/) R AW Eetol == v Y] s A af kel 5 Skrh.(1X106
cells/ml). 7 7] W X] = DMEM(Dulbecco's modified Eagle medium), 10%
A-E5EE&A5 84, ImM I F 22, 42mM B8k AU EF, 20mM HEPES,
0.3g/1 -8 7 <11, 50U/ml ﬂMN A 2 50mg/l ~EF|Enfo]lAl o=
T3 E Ak M F 5% CO, H 95% 5 5=, 37°Ce] oA x5ttt
2173 o} 3L (Neuroglia) Al 3£ 12A] £ “5-QF 100uM A E AL B-D-oF2b1] &
-2} = A} o] = (Cytosine B-D-Arabino Furanoside) 3 g5t 0l %] of] 2] }-o]
Al stk 39 5, 9128 Rk AB A EZE A A 2T(0) R o' E
100mM(E) 38 v} ], Y ¥ 50uM(Nic) 323 v #], v}-= =23 50uM(B) 33
WA, g2 23 100uM(P) 323 vl A, 11 EFR C 0.5mM(Vit-C) 3 1l <], of &2
100mM 2 B E}FRI C 0.5mM(E plus vit-C) 3£ Wi =], Y528 50uM 2 H]EF C 0.5
mM(Nic plus vieC)XE 8 W 2|9} 28 U8 52 A2 sh9leh, e o
Al Al Ul v F o= 304 R 1A AE E )b 37°Co A vl skl o, o] 5
ML E 53k 3 -70°Col A 7433t

A Alo] 4, 9 2~¥ S5HE]

A2l B A2 o]l Aol A AN H AT W & 2 %9 59U (Naseer et
al., 2009). Hds], 9] B gvke] b W Al RAE A WSS A E
Galolom ek E % %%%ﬂ%%%ﬂ&%‘%gG&m%h

p-CREB X PKA-a (1:1000, 24| 7}, 4°C, Santa Cruz, Cell signaling) %=+ |1

g2 E GABAg; 24 €4)(1:1000, Abcam Limited, UK)& ©]-& 3} ¢
=35} o). Al A I~ Horseradish ¥ -2 A U4 A¢F & A4 shnpg-2 2 o 4

k-1 IgG HRP (1:10000, Bio-Rad)Z 7}8}aL 2120 A 2A] 7Hg-<F vl &} 1,

il e ECL-7FA] A 9F(Amersham Pharmacia Biotech, 9| =8 554 714

Al 2R AFE-3ho] g shikatof o) &) S st AW B8-S ASTE-7 | X

Sigma Gel(SPSS Inc. Chicago, USA) A 2= 8l-& Al-&35lo] g EA S5V 2

2.
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[59]
[60] S Aol 5. MTT -4
[61] [3-(4,5-dimethylthiazole-2-yl)-2,5-diphenyl tetrazolium bromide] (MTT) 2! &<

et Y aE ol npE 9 A djufe]] v x| = o g2 I H o] K4S
=4 317] Yato] A e A E =96 A Z P o] Eof| A ul] F3)aL of g2,
Yz, v ER ¢, ol g2 W nj ek ¢, Y e 2 n ek = A g aksl
MTT(Sigma, St. Louis, MO)E HBSS®| Al # & &7} Smg/mlo] ¥ =5
L8 akgl on, 2148k e ol A nuf= AFE- S A U 20°Col Al BEsE Yk MTT
&N 10ul= 6 A E IS AFESEY] HE MTT %7 0.5mg/mlo] ¥ W5 ZF
ol 7Falglom 37°Col| Al 4A] 1 5ot v g3t ATt 7] &A o &35 ¢
32 2k (Formazan)< 7}8Fal 10~204- 5 QF Nk}, S o] Ex= vlo] A2
ZgolE gt 3 H#H7) 2 550~570 nm(L1) & 620~650 nm(L2)ol A
273 3te] S =489 620~650 nm FH = A= A RiE 2 9 ATS
=43 71 o]}, A% OD(Optical Density)¥= OD=L1-L2¢] 4] o]-&3}o] & 21
|5 Al AEE ALl AFRsEl o (M2 9o F3 5/ k€9
FTALHX1000. 2 T A 3T

O

[62]
[63] AAlof 6. JC-12 o] Bt v EFTglol w9 =4
[64] HEFZEgof 2 9] o 4L A xALe] R EFo whet JC-1 M EZ =g o}
921 9] 315 7] E(Biotium Inc., Hayward, CA, USA)E AF-8-3}o] #2513l
JIC-1& M EZEYol v Ao upe} 54 e 2 3-8 ekt 54
AEEEdEFdEZEgols, F2 AaE LT EZEToLE
LHER A U (Reers et al., 1991). ©] 9 Zro] -2 Mol A =2 0 = o] & 3 M=
nEZEg ol w9 o] 7FAE YERAY bk, A A M L E
Z9-94210.02g/0) 2 A Sefol == w| ] ¥ ¥ A3 v el 5 otk (1X10¢
cells/ml). 7 7] W X] = DMEM(Dulbecco's modified Eagle medium), 10%
A B85 -8, ImM ¥ FHAYE, 4.2mM ¥-3F<= AU E &, 20mM HEPES,
0.3g/1 27 &5, 50U/ml H YA H 50mg/l =E g Evfo] il o
TAEJek W %S 5% CO, 2 95% 55, 37°Ce] ol A %8 a3l T,
2173 o} 1l (Neuroglia) Al 3Z+= 1241 1F &< 100uM A EA4] 3-D-of 1] &=
-2} = A} o] = (Cytosine B-D-Arabino Furanoside)E 3 &5k 1| x| o] 2] 3}-o]

A& stATh 3 -, 34 F Fup A G M EZE A A (W ZTH(C)) E o B

100mM(E) 3= vl %], Y 32 ¥l 50uM(Nic) 3¢ vl 2], v} 2 3 50uM(B) 3

WA, s 28 100uMP) 23 A, B EFI C 0.5mM(Vit-C) 3 vl =], ol &

100mM % 8] E}F C 0.5mM(E plus vit-C) 3+ 1] =], Y 52¥ 50uM 2 B e} C 0.5

mM(Nic plus vit-C)3Z ¢} W] x| ¢} & -2 752 A3 28 9=

A S A W ko w2 304 2 1A ZE ok 37°Cell A vl kvt 370 2

ok Zd o] Eo| A oFe A Al EE S T JC-1S AFE3lo] 37°Col| A 154
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& OF WH-S-A] 7] AL 1X assay buffer= 7 W A F7-3} 0}, v ES =gl o) 9F 9] 9]
W 3}E whA| 3 9=<E 0l 4] FACSCalibur F4 32 -4 7] (Becton Dickinson, San Jose,
CA, USA)dl| ol o] ofeff 231 sfoll A 54 81t :FLI, 511 volts; FL2, 389 volt;
FL1-10.5% FL2; FL.2-25.9% FL1; 488nm o} 2> 214} g o] 4] 4 585nm Wl = ¥ 2~
I E. = 10,0007 2] Al 3£ Z CellQuest software, version 3.0(Becton Dickinson, San
Jose, CA, USA) -4 el g o], % A&7} 28 e v Easeo) s s
Zr= A 3E o] A kS Al A 59T}

[65]

[66] 21 Al o] 7. Fluoro-Jade-B 2 L= 9| U] & 8 @ &= 1 (propidium iodide, PI) 941

[67] Fluoro-Jade-B & A2 o] A o] A 383} ¢ & vhH o &2 21 A] 3} t}(Schmued and
Hopkins, 2000). F3], el & F i 2 Al ¢ ] &2]-D-tho] 4l 19 3]
Zefol ol A wljFek Al 17.5YU 9] 12} 91 Aol A A8t Al RS
g2, Yad o ghz B Hetl ¢, Y3 ¥ B v CoF o] thE e
A st vh B Ay wh 2 AR E o] af o m 37°Cel A g AT e}t
Hl| sl .

[68] wj ok E Al EZ PBSOl A 4% vt EE L dslo] =2 557 3178819 Al
70°CoAl A B3 AT b 3AI K 5ot Sefo] =& 9 5
0.06% &4 24 & Aol A 103E3T o] A A =2 AA T 5, Seto]l=E
0.1% °}A| EAF 2 0.0004% Fluoro- -jade- B(Calblochem San-Diedl|, California,
USA)ol A 2087t X F A T Eeko] 25 3X F75° = A 3 8faL, 55°Cell A
1033-7F A z3k vt 353 A ﬁ(FIuoweW Olympus, Japan)®l| 4] FITC & &
Ab-&sto] o m A& &8Itk PL A4S o] doll AA8d ol whet
X 8] 5} 93 T} (Fraker et al., 1995; Johson 1995). PI & 2}o]| == Al 2o A H = A
W HFE PBSO A 1ug/ml PT & <ol 2047 & 51 32 PBS = 1037+ 24
Al skt Sl AW S SYA R =l Avldl sl LI E =

PL % A2 715 3t ] AL§5] QALK 2 A))

H~

¢ 2
)
-
EX
>,
N

[69]

[70] Al Al of 8, H -3

[71] HAHFHE A 1759 A1 9] E2]-D-glilo] ' H Sefol=
ol A ml A 7T A =f 3] D e M| 32 Aol A A A ST vl o Al LS
PBSOl A 4% 3} &} 3 5L d|slo] =2 55 5ok a1 891 31, 541+ PBSell A 0.3%
Triton X-1000 A F3}3}%) a1, PBSE S+ W Al & 8}t A7) Al EE 37°C ol A
1A &< PBSOl 3]4] &k 10% BSAE. o 0] vl 9F&}9] a1, 4°Col| A 3} 54 &<t
12} Aol =23tk W2 y)uo) 1)1 5 3-8 E GABAL.GABA,
4=2-A) (1:500, 24 ] 7F, 4°C, Chemicon, CA, USA), @1 - E PKA-a (1:500,
Santa Cruz, USA)E ©]-&3}o] 88353l om, 1 b3 0 = wi < A| & Al &3}l
22F A= 1:1008. = AFFAlo] EE -2 W 1gG TRITC ¥ FITC, 1:150 2=
s Aol EE 8t 7] Y o}3] 21 1gG FITC(DAKO Cytomation Denmark)2] <552 ol A]

il
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A&tk sk AW £HS SYA R Sk L Sdfol = Aol arg ekl
] u A o] o) 3o - WY A5 Zeiss & F AV 4 (Zeiss, Germany) 2 3 = F
& 7| 7 (Olympus, Japan)= AF-&3} AT AL & A E o] u] %] Al ~F] H|v] Q.

ﬂ“ﬂf*ﬂri #ZF st

o
>~1

[72]

[73] 2 Ao 9, Hlo]FE A 9 FA

[74] Sl 2~8 Bgko| A o] 2wl = 1= Sigma Gel A 2% (SPSS Inc, Chicago, IL)
714ke] AT & AFEeto] F A5 7] o sko] 2~ahekar A ek qlth
+SEM 0. 2 31 & WU}, Tukey-Kramer U%-H] 1l H| 2~ E o w}2 2 A gFi-A &
FEd Ag T Alol o] froju| ek abo] & F 41| YeA AT BE
Aol A, FAA frelnol gk -84k &2 a- 2 1] alsle] p7t 0.055
ufj o]t}

2 ha

[75]

[76] A3t

[77] of Bl &-o] Frofo o
=72 eyl ol @

[78] A o] 27 ‘ja

Sk 9] A3 gvfol A o] GABA ,GABA, =24 2] 9Ha
mm;w
A el A ol B4 0] GABAs,GABAy, =& A
A B Y WA S A Zs7] Heko] vd 2o ajntoll A AL AEES
fﬂ”ﬂ B8-S o] &8k 415kl 304 R 1A 5 ¢k AWJMW of| g2
A 93 2 s nbal A ol Al GABARL,GABAg, -8 A A B+ ﬂ g
QJZ?LJJr v n3le] §-2] 8k F71E JEMIATHE 1, 2, #1912, 6). =3 GABAy,,
GABAy, =& A A B A5 o] ralol| A HlElT] Co] Y aFe ZASHY] 9] ato] 94
2 guko] 27 vl el ¢, e ¢ o §h2-8 F Ao At} dlnlel A
H e C R o 82 35 A 8-S GABAR, GABA, &4 A H 4.8 njgul
C t&(%2 2, e}l 10)3 Bl alsko] ol gk kel F7HE HlaL, o8&
A (& 2, Y91 6)3} vl a sk A A o] WelrF itk Wb ol 3% GABAg,,
GABAy, ol A &= 1A 7F ol §h& A g ol A Bzt A E YERAATHEE 1, <L 6).
g 2= 9] o] Aol A = GABAR, GABAy, & A = F 3 &k - E 3§13
Holal ¥ o] ofe] Rl A 2] ddV| st A A o= v g wal
AeS W=, ol gk A F3Fshd ol ¥h2 A 2] 7F GABA; &4 ©
]S F7FA] )= WA, B ERT .9} o BH2-S A A gk Oﬂ%% DJ
2] 7} 0] 33} o] GABAg, GABAg, & A 9] walo] 7+4 Hof mjef v
C7F ol eh-2-9] 285 W7} {5 3= AS & 5 AT

LL

r\r
L ol
o,
1
e

N

i
sg

:

=

[79]

[80] el 9 w2 2ol 3k GABAR, .GABAg, =24 2] g
[81] A& # ol -] GABAR,GABAg, -84 23] 81018 A1 7 A 3 Aol 4 GABAs,
GABAg, T84 9] 2t8-A) 2 datAQl nlZ =33} v} =38 AL-8-35} o

o] Foy AT &t B v R, 9E 2 A O 2 A EE 30
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[82]
[83]
[84]

[85]
[86]
[87]

[88]

Wi F gk 5, A =R E S A A Sl vh 2wt vl A vk 2 9] 304, 14]1F
= 2] &= ajnl e} 9] 2 ol 4 GABAg,GABAg, &4 ¢ F7F §3& Vgl o
wE 2 o] 477k mEE 9 Ao A GABAy, FEA 7 A EE AIS
etk 1, 2, #1914, 5,8,9). o] = vlE 25w} JJragJa o 2] 7} 3057}
IAIZE A 2] Al oh2 &S Ve = A o &4 WEE-E Hool ], GABA,,
GABAy, 5240 305-7F A 2] 2 3§ h o A= o w1 nfZ2 2w S5 Z7)
FE Bareh i gzt o] A A ke A

<

it

I D)

b
:(I>LL
o

} o] ] GABA, .GABA ;, =& 4 A H Ful o] uks)
QF U s El o] GABAg, & Aol M X = @ FS &
! g utell A GABAg,GABAg, -8 A
D IAIZE Y 5" A ol whet 97 2 4] GABAg,,GABA
7PE£°ﬂB}(E12ﬂ1°13> ol &= Y E o} Tl <d 7] o
F- L= FHE gl el A 9] GABABl FEA A4}
o] ] E*WPA GABAg =& A-vl 7| 2278 ol A <]k
&% o] Aof vf 2 Aot} e R B Aol A
ABA; &7 9] ‘ﬂ“ﬂE S7HA 715 S A ol WhA B
9 o b3 GABAg 5=&A ol o3l w173} A 2H-&-ghr=
Al ATt B=gh, Bl e C9} Y s El 9] FA] %] 2] 7} GABAg,,GABA
ol m X = G3F AA] Al sk v ek CoF Y S E 9] F A
Y B NE A 2] ¢k -} vl adlo] 93 2o ufo A GABAg,GABAg,
3]
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s o
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o
>

MH
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P A 59T 29 Aol o &l 92 = ol A
PKA7} 57HE 2 LHER] ‘211‘/}(15 3, W2 2,5, 54, @< 2). o] A3}+= PKA-a.2]
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Eok g AE2 T g A B E GFol A B CoF ol B2 B A
Al sk Aol thgh FaFne A8k lvk. v 2o nto A PKAT 1A1F

w A e }_AH Hokﬂ ol 2=

=
22220 BoA] ]_c/)yﬂ\

oy, oy
5 B o
W w
32 32 &
Tk
-
:0:‘4
” o
=)
%Eé
_';—>|:I
1



WO 2011/087187 PCT/KR2010/003036

[89]
[90]
[91]

[92]
[93]
[94]

[95]

=] &) §-ol| t) 23} vl slo]
PKAOI A of g--&-2] nio)] =}-&

S OHH}OHH L sielof] o] gk PKA e =4
PKA & 2ol O3 Uzl o] Asheta] 5915 shelaty] skl v o
S mkell A PKAA el WehE 2AFS T Y SR 9] 304 B 14 e
PKAS] o] ek fha& BFRleh(= 3, ¥l 9l 3, 6,154,?41%3
W] ol A el o L E 9] BA] A g .&ﬂ% A}

S ekl M = w22t v alsko] PKAS] @ o] 7F2xa} 1 aL(X 4 fﬂ1 1 12), o=

|
HEMY C7F U FE T 4] == g0 2 Fojd o pPKA H3d] $ 283 &S
zra1 9tk AL ekl a8 22 1] e CE PKA 23S 2431 GABAy,
,GABAg, T84 A HFY 24 3k 3l = 52 X6 o g2 o

vselel gaopelsheel el e HE e HIES A

s ok 1| 1T}, ol 23}
Y tfasto] MEE He ks e co] e 54 S 24d38h=
7ot} B EMY CE 1A 7F BoF A sk A ZE UzEl 3 o 828 X8 8la
MTT &4 & o] &3} thwr o Hlalgh A 2 o] AE& ) M LS
gRelaklrt, ol ehe 9 Ve o} $hA A e el e 1A v 5
2w} v)aiste] Al AEe o] ol WA F71e AdE HATHE 5A)

o] A7l MEAEH o] FThekE 1O Kol HE CoF o B2 W L 3 H 9]
GA FoA ol &g W Y E o 28-S FFAaA Y] = RS e itk e,
o ek, Y E, BIE C, o &2 B e C, Y aE B HEHICE A 9 g
oA mEZEYoke] v 9= JFAAA IC-18 o] &5ke] SA 5kl
N EFZ= ol JC-19 F4E A E A7) o) 2l ale] ghelet 4= glar o] o
T oA M EZEY ot v M 7F A A=A+ FL-19] §4 F7Fef o]
ATHIE 6A). I 60l A, 2178 Al Lol A of gh-& 2 Y 58l o] A )&= v
M EZE ok vl 9E 2 AR o] el i i mAlEke] ERo] )l i,
lepsl Cob ol 82 W Y :El o] BA Al Y ae @ o ehg J A )
nlaLske] W EZ=gjoke] vk 197} 3] 58S gl 83l vh(% 5B)

ol gh-e 2 Y:El A2l 3 A A ol WX i= v e co JeFS QOJ-SM

9] 3}Fo], fluoro-jade-B = PI 32| W1 & #1335 4 A3} 3 vt Fluoro-jade-B 2 PI
DAL A EG) i Hold mhA0 AL, A E W FA el B-EH VaES
A gk o] AAH S F-HE gl AU o] ep= W = o vhE T
HIERY C, Y2 'l 2 0 e C& A 2] 8+ Al L= fluoro-jade-B 2 PI 4 9] THAE
Boln, o] ¢l a8 Bak MTT B4 2 G4 3% a7 24 Axte} o %3519 v}
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A2 F gk Ml el njalato] o vk, Y 8 wis A YA Z ] A F-oll A T =
H A =5 AT 50).
[96]
[97] 7] A A A SE w gkl A GABAR 2A 9l PKAS] -¥<& W 5
[98] GABAy,GABA, 784 A B Y 3} PKA -3 Wsl=E A3 4 o5 #aksl7]

ko] A= o] 5 47(] A FFNS At me dEy

oM Al &= T & u- 3 FEA ] 23] EFof A GABABlaGABABZ T2 A

M B o] 2 PKASH 917 4] OP*L‘ O = YEbth B3 GABAy,GABA,
TE&A = Al AN FR A Ao A= A A B H A W PKAE 3,
FAVEE7], A FEAL F 2 fAEkaL 52 Gl (3= 6A-C).
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[Fig. 1]
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