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—{ Abstract

Effect of Daekumeumja Herb-acupuncture on c-Fos
Expression in Hippocampus of Alcohol Intoxicated Rats

Lee Tae-ho and Lee Eun-yong

Department of Acupuncture & Moxibustion, Oriental Medicine Hospital, Se-Myung University

Objectives : The study was conducted to investigate the effect of Deakumeumja herb-acupuncture
on c-Fos expression in each area of the hippocampus of Alcohol intoxicated rats.

Methods : Experimental groups were divided into five groups ; normal group, the alcohol-treated
(control} group, the alcohol- 1 mg/ke Daekumeumja treated (sample A) group, the alcohol- 5 mg/kg
Daekumeumja treated (sample B) group, the alcohol- 10 mg/ke Daekumeumja treated (sample C) group
{n = 6 for each group). Rats of normal group were injected intraperitoneally with saline once a day for
5 consecutive days, while animals of the alcohol-treated (control) group were injected once a day with 2
g/kg of alcohol for the same duration of time. Animals of the alcohol and Daekumeurnja-treated (sample
A, B, C) groups were acupunctured at Chung-wan(CVy2) with 2 g/kg of alcohol and the appropriate
amount of Daekumeumja extract once a day for 5 days.

Each groups was evaluated by the changes of c-fos—positive neurons in each area of the
hippocampus by using an image analyzer and microscope.

Results : 1. In the CAl region of the hippocampus, the number of Fos-positive cells in the sample
B, C groups were significantly increased compared with the control group.

2. In the CA2-3 regions of the hippocampus, the number of Fos-positive cells of the sample B, C
groups were significantly increased compared with the control group.
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Infiie Dentate gyrus region of the hippocampus, the number of Fos-positive cells of the sample.C"”
as sxgniﬁcanﬂy increased compared with the control group.

Concluszon : rfos ‘expression in each area of the hippocampus was ‘reduced in alcohol~intoxicated
groups Treatment of Daekumeumja increased this reduction. In oonclusmn, it can be suggested that
Daelamewma possesses protective effects of the amnesia and leaming disability in alcoholism.
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Table 1. The Amount and Composition of Daekumeurnja Extract

Pharmaceutical name (Herbal name)

Amount (g)
Citri Pericarpium (Bi%) 12.00
Magnoliae Cortex (BAN 2.80
Atractylodis Rhizoma (B0 2.80
Glycyrrhizae Radix (HE) 2.80
Total amount 20.40

2) %A

B AR AEE FAe ABddn 5 &
WA A 1A AL JMst ARLEIP o, A
e oz 7AlE kTR 1389 FASA
o} §3e o5 Z(Table 1.

3) BHEtkT Y Az

(Tokyo, Rikakikal, Japan)Z =% H W%

=

A7) AR TANE 1089 BERTOMPE 3
o) £, 719

=

223 & rotary evaporator

e,

2 A TAY 147%% 30ge F2 £EE AT
¢ gMste] ARRSAT
2 Mgiu
1) A AF
(1) AAFENomal): SDA 83 6vlEl g 1o g
Ag) Adrg o7 o
(2) WET(Control): SDA 8# orlel=x 1702
eILS FAT
(3) AT A(Sample A) SDA dH 691g]E 1
To7 4723 HWEEHT lngkes FAS &
(4) A3+ B(Sample B): SDA #H 698 & 1
o8 4383 HWEHEKF Sngkes FAS &
(5) A¥F ClSample C): SDA #AF 6ufglE 1
To 7 4323 ¥HHEF 10ngkes FHg
2) ¢33 R ° HF UdFE 55 F4
el FHolA 5d AL d1Fo o WY
B7hE A Ades FARI L, gy A8
T A B, CilAle 2& 717 s 2g/kge] 432&
S 81F WY FALEAT
YA 23e w59 BEAS g8, oA ¥43&

P
a

FAL F 247 Al
A 8% 93E ¥ EE Sigma Diagnostics kit
(Sigma Chemical Co., St. Louis, MO, USA)E ©]&

sto BN,

A% ARE S BAL

h:
[}

3) HEKT Y Fo

59 ¢ sel 3 WA, AN RS Bk
T oe AAlg BECVO A4she 2elo) F
A,

4) =7 A7

& o

10mg/kgel &
ARl 3‘}’\‘:‘%’% EO}(’% 50mM.
% (phosphate buffered saline, PBS)E —71‘—%‘1 aha, ol

T 100mM  Qlated ko (phosphate buffer, PB)l
0] 4% paraformaldehyde(PFA) 34 HE& st
At #F 14 § 45 AF ¢ b PFA uAY
o '%}OW ACAA 1247 B9 2B E AAE,
AR H2ALS 30% sucrose SNl 2~5U7E

AAAZ Z microtome(Leica, Nussloch, Germany)
& olgate] A A& RS AR

5) c-Fos W z%3}sh
c-Fos9] wagme He'7h A Wl et
NGt WA 284 Af-5-frfree-floating) H

PURSEEpN
D"‘lc’_

S Ahgste] WA 3ot A &&=, Bregma
22 330m~4.16m7 &) ) sﬁﬂ} EEE G R g
29 §~1044 selecting ¥ ¥ 50mM PBS= 3%
A et 2Eu A9 whEr] @A 50mM PBS
o] 10% goat €@A3 1% Bovine serum albumin
(BSA)O sl%d ;{}r/} Q.ouoi 6]— }\]7} Eo]- H].o

NP2, c-Fos @A(SantaCruz, USA)E  50mM

39



The Joumnal of Korean Acupuncture & Moxibustion Society Vol.“23. No. 3. June 2006

|
PBSl 05% BSASt 05% sodium azide® &8 00652 AAsA.
A2 A Lol 1: 10009 HEE HAE F A |
AIZb &< wbgAZIY. 4R @A dE ¥ PBSE
MA3TL biotinylated anti-rabbit IgGE  50mM m 2 3
PBSYl 03% Triton X-100& 43 o|x A& -
oA 1:2009) M AT F 1IN Bk WgA
7131, HRP avidine-biotin complex(Vectastain-
Elite™ HRP ABC kit, Vector®, USA)olA 1zt 1. 8fo} CA101|A1 Fos oFM MAAM ZS|
TS AT 2 F 5mM PBSE AlAsha, 50mM gl5q

Tris &5l I8 F4a9b 3 3-diaminobenzidine
tetrahydrochloride(DAB)E  &#3= 2442 38
13- AAg O PBSZ A3 gt} o)
151% 17—‘]-"— gelatin-coated slidel] StolA 2417 F<b
AZoA A F ethanol®] BEE 0%, 0%, 9
5%, 10%E w9714 58 HHo= &

o2 FHIANA polymount2 FYsHATh

43}3L, xylene

6) As ¥4

glute] ZF P A Fos YAAEE
(Olympus, Tokyo, Japan)& ol&ste] @23 gim
A—“E éxg 7L7I-_4 ?SHU} o:]q,}% “?‘Ht‘éi _H‘L_%,_:_

Q2
=, A4E4 7] (Multiscan, USA)E o] &3} ch

7) A ¥4

2k 2k Apole] FAIEA ofoje EAHEA(ANOVA)
22 ZA=HR, Scheffed] A% #AL Fojo
Al ekt -4~ Fos °b‘5’ AEE BF+H 7Y
EFELAE B

S5k CAISIA Fos ¥4 AZF B2 A3t 34
& 1588741148, jETS 78121476 0121_’ A
T A B, Ce 2% B87+431, 11937791, 13225+
12 ek G2 94 AZTE 39
F9% 242 deie, 48T B, Ct o

A T 72 deser, 48F A
EAHY Fol4e BRY F UK Table 2)

=k

¢} CA39AM Fos 44 AXF % 2
I} BT 37124295, dE2FS 2337+14601<}iﬂ
29 B, C& #&7Z 20621166, 3023+ 0,
33.37+ 87i vehdt gz 94 AIEE R
92l v Fo@ DA oS, ARE
Ce gz v3] Fd& 718 Jehdisied, 4
3 Av BATAA FAA8E BEE i
{Table 3).

[o5

PJ

Table 2. Number of ¢-fos positive cells in the hippocampal CA1 region

Group Number of c-fos positive cells
Normal 15887 + 11.48”
Control 7812 + A7T6°

Sample A $H87 + 431

Sample B 11937 + 791*

Sample C 13225 + 547"

a) Values were presented as mean * Standard error mean(SEM).

Normal: the normal group.
Control: the alcohol-treated group.

Sample A: the alcohol- 1 mg/kg Daekumeumja treated group.

Sample B: the alcohol- 5 mg’kg Daekumeumja treated group.

Sample C: the alcohol~ 10 mg/kg Daekumeumja treated group.

* represents p < 0.05 compared to the normal group.

# represents p < 0.05 compared to the alcohol-treated group.
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Table 3. Number of c—fos positive cells in the hippocampal CA2 and CA3 regions

Group Number of c—fos positive cells
Normal ' 3712 + 29
Control 2337 + 146

Sample A 2062 £ 1.66

Sample B 3025 + 1707

Sample C 3337 £ 1.87

a) Values were presented as mean * Standard error mean(S.E.M).
Normal: the normal group.

Control: the alcchol-treated group.

Sample A: the alcohol~ 1 mg/kg Daekumeurnja treated group.
Sample B: the alcohol- 5 mg/kg Daekumeurnja treated group.
Sample C: the alcohol- 10 mg/kg Daekumeumya treated group.

* represents p < 0.05 compared to the normal group.

# represents p < 0.05 compared to the alcohol-treated group.

Table 4. Number of c—fos positive cells in the hippocampal dentate gyrus region

Group Number of c—fos positive cells
Normal 7850 + 4117
Control 3812 + 356

Sample A 2820 £ 1.65

Sample B 4262 £ 1.98

Sample C 4962 + 1.87

a) Values were presented as mean * Standard error mean(S.EM).
Normal : the normal group.

Control : the alcohol-treated group.

Sample A : the alcohol~ 1 mg/kg Daekumeumja treated group.
Sample B © the alcohol- 5 mg’kg Daekumeumja treated group.
Sample C : the alcohol~ 10 mg/kg Daekumeurrya treated group.

* represents p < 0.05 compared to the normal group.

# represents p < 0.05 compared to the alcohol-treated group.

3. o} Dentate GyrustiAl FOS 2k

$9 4R 22ee NE IDLE UBO
MZAMZL| g5 o, Z+E $E0) OUY FER 3 Uk ¢
ge aAel del ¥l £4¢ BAAY, 1 Fol

éj ;Eiliatig(;rzsﬁﬁmlrs "“;81*211*;:6 ‘a;i A& FEABACN 7P £ e 7}79‘ Azg
§ Boggs nant, 2E A 23s 4 dxeA

2, AWE A B CT AR BILE, RO gume azdssel ool dete Ae of
D6uETE UG, dEwe Y8 ALFE Y gqg wed g3k 1Y, BANEEY, 35
Zel Vg fold pLE R QUL CEHE  ga gavy, 7198 5 geE AR
2l ¥l 0 34 eRIed, AT A BE  Lyg sqade e o we dd9 wrE
EAGA fo4E BEE 5 uAMC]r(Table 4). g5 walRg? Y gne 7o) gRye Lng
Foix AAATE 47t vTelzel va @AsA

ZojEthz R177} glod, Aaron™e AFEY &

v. ;. =& Lo ute] place celizh A7 AEe #7124 &

41



The Jomnal-of _'Komn Acupuncture & Moxibustion Society Vol 23. No. 3. June 2006

A& Ay, 33
9}‘431( k.
BEENOZ &2 EHIF A& Hskst o
of, FEE Fx fKime BHES EibaA sz, &
e ppEsy #HE 4 39 BHNE 2gn
391, s "*7“01 \ste fERS A8y
dA 9 ¥gEEe HEY + ddz g =
g £82 = “1?]4— ERE ol T MIEHR,
TR S, BoE, OESES Asdda sigey &
713k vl BB E AEta, WEel ibEn (B
i, |ECTH, SRHAERL 3t 257 FL4)9
2288 o] AFAT”,
ke SR A WAA(imbic system)e]
M FAHA AE FzE AET2EHoE CAl
CA2, CA3 ¥ CA4AZdGoz FAY sfutaz)
(hippocampal proper)®t X}/&3](dentate gyrus) A Z 3
qoz olfolx itk &vtel G dislodME %
7l oA} ANZAYE JMEHLS Ans A
71E 71%5€ & Aolgke Mol AgHU, grlE
SN deold AMFF] Wils Bagozm
A 7S SRS 0% djuir) &g ¢ 71‘”
B 2 AT BHE NATEY Aojge A
Eo] AAHTEA & B APdTE0 7‘]333‘31‘43
7198 AZAl A7H =7t FrhebEA AA
Ago] F43 Fristo], Az fFaAol Was
T A¥2 7FAaX(synaptic plasticity)olehs @Ato]
dojdty, M& 71%(declarative memory)ol] Z 238
e sk duty AF RN A7) AP~
(Long-Term Potentiation, LTP)% g@d ¢ 9
dl, ole A2 fFEAel &+ 27 A3gE
oJAY 7199 AFe ’\]"é‘/\v] %?J‘ o W3
L2 3ta, e wet 58 2@ o4 wwzg
2 FAA ddo) BasiA dp,
Proto-oncogene?] ¥EQ c-fos AL A
I5~90% ou9 W& AlzhNe] #2sw 244
Wl 2AHE Roz odwd 7] wEd A
immediately early- gene([EG)"]ELL—'- e, [EGE
gk or AE £, w3l "]7“1]39} 2ol o

G453t 7190 Aolg WA 5

oot

(L2
‘m[rufg_‘
e S

E“"
oX,

(A
f od & ob

ol ¥ BdsA g 4 %z 1524 T AL AANA
5 =93 Cﬁ%‘—-— 1 ge A %E:}Z% At ]

€ [EGE AEZEdd Agd }—:f‘)ﬂ o3t i
i} A% (second messenger) AEE EF FAAS
9y 2dg “ﬂ7ﬂi 3t B71zF A& EH e AXxukg
7 AAAAFE & sl A(nuclear mediator), &

42

32} A& (third - messenger) 2.24 ¢ 94&& 3ln %l
5D ol @ cfosd AL BEZ AR, 2H
d AF A, AAALZEA L AY, Y, ANLF
AL, A-AH HEN, 2EHS 55, dEE F
3 e AXY A3 o8 fEAD?.
7zt wHao2 EuiEE 5-HT(serotonin)e w&
of Axdgd &Ase FEA9 FZRE WA
cAMPe}= 23} A A(second messenger)E AAMeH
o @] A XS dodle F8E 24 WA
2ZA cAMPE 9¥id i3l E4 A(PKAS 2F
3t BX 9Wd(target protein)S AAFSAAT F
71 71901 cAMPY ¥Ao] wrEHoz Yoy
Ho #2435 PKAY &4 iHHJ g A=t
AANA Hol, fAz F&o] BAs= HAF ARES
AM4sAIZITE A1 P F-E A AR Fol
CREB(cycline AMP response element-hinding protein)
o] & 4§ v’ CREBE CRE(CAMP response
element) & 7M1 e [EGY A¥std, [EGY
BEE 7AW 23 AR EEE XA,
HEHQ EGE cfos7h AT, ojAF ¥z o)A
cfos?] FEL FL A AEolH A= #HHA
AZBZZAA NA7IRA "Il #@Ases o
s

AZHHT, 53] A7) 71N sjuiA wd W
]‘;}_18)
2

o

jo §°

=
=

X

N

e K
nllo_“
3
m—g«_o_l
__(m
o @
-E“ﬁ‘ro
R
& 32
T
A = W
Lo
ORO%OH‘
2 o =
ry 2
= 2
N

p
13"
» 2 8
o X %

o
o
o,
£
td
..?_l.',
pasd
0 R
g
=2
2
:b—‘
o

L.y
o
i
Fl
-z
e
i<
g -
o
&
=3
=2
2
e f
e o al

2 Mo W
Uk
o
L
12 ¢
=.>‘L_‘
rka
k)
]
_9‘_lt‘
38
|o
i)

> 0r 2 e
o}
2
=]
e
ful
il
obs
o

059]
WARR de] J)edste 5E
. Melia?= 3FolA gze
"‘011/‘1— cfosEdo] F7}5 Ay 719
doi2 Wiy} gida sigey, sntdAe

2

v
2 o A mp

=

L e
o X M U R

9 >

off & ob oy WU i ox aZ al
N§
o}‘_.‘lmﬂ
2
)

éﬁ.ﬂ.mlo

MoK e e

fOS%EiC,] 7l/\o}"7 7193} B¢ HEo] Ao
ki stel, Gzl vt 4ZH Aol g 5
Holl 9L “lxlch- a3t

HEET= BU(Gtri Pericarpium), BNMagnolice
Cortex), B Atractylodis Rhizoma), HE(Glyoyrrhizae
Radix), o1’ vl 714 A2 FAE HHoed K

FEEAFFA>Y Az £EI909 MEWE

st} @EES AFste Aoz FEHA AYTA
Fgo] FLHHY. Fe gmgH xEH2E §



. HELA ool ¢ 54 8RS detelq c-Fos WA WAE 9T

2 AT &3 A gekTe F3E Bu AT ole dFEATE ¢3E S g8 &48
#A3, & T HemTIH 4222 Ad) A dnke) V%L HBAY A4S ANSE Dol
g B9 &Y A% 2 dua Eust o FF ool A A&Ho|n A A7 =
.. ols}t Zo] HesTE BHEE AF A T4 g7t BoF ALeE Atz drt

of NEHARE, ofA7A] dagE ¥ FF AFA)
el e d7E A9 gl Aol
€ dTdAe EHAA ¢2EE AT F F5
< fEste siukel 7 g9 W =
e dolry, HEHTE
= E2 oqug A7t =
g

i

Hetfrh €322 55 4309 vt ¢

2
fe)

< 3 1o 6olA 9 e gaksio fos*
st} ot 2 A= 4 ,:‘—__;\o]')v\q. Aol wale s dolHry] 95ke ‘?ig.ﬂ}_/aé}é
Akl CAL 91olN ofos 9 ARSE &7 7 ST 1)
_ = SHH
g A, dizTo]l ANTA v #24(p<0.03) C g er;:ate gvrus% ﬁo
e BAE dEith 49F An gzl w0 PO newong F¥E A A L
7RG e u F9A4(p<0.05)%E  AolE UEhiA 2w EX
o)o} 77 /\bé B N@'L—CL = z7 A
i j‘» = i | = iqﬁ e L dfutel 72+ AFel A cfos 8 AE FE WE
E<OBINE 2718 Vel o2y Au ey
Fo] AAF BvlEte] §94 }Mi st

HeeFE dlute] CAl d9oA g3g S0z
HAE cfos EHE T/ LH, HERT F

7} Smg/ke, 10mg/ked W frojsh B3-S vHh = 7 -

3 - . A A =71k

vkl CA2-3 QFoAA cfos ¥4 AZFE 5 f ’ 3 . OFAY A SE el Midy
A 23, el AT wstel oA (p< 3 CAZ3 °f°}m cfos NEZ % ey
000U HaE Yebdth A48T Ax dixdof b 2 T3 Add B, C7F Rl vlE &

J ] Z71&L A

8 Frrtg oy 4B EmAE AolE ek 94 A e -
A sk, AYT BY APE CE WEZERY f9 A dentate gyrus FHAM cfos G AR T
Bp<O0)E F74E e ol24 Avndr) HERTE FAT BT OF B 0@

HomTs st CA2-3 o)A 2me Ao el U S,

2 #2d cfos BEE ITPILT, HeHT

557 sngke, 10wkl o §o18 FHS 030 gel g PR dueel gnes v
hod oE A . - -3
#vke] dentate s BFAM o ow\; A oA &vtel 7b GGl cfos Aol BF A
gyru CIS S U g a4 Ay at HeRTE deste] Fol
S8 FAT A WERTOl RYT wskel fely - o T T .
! ) ] 3k Ao olg)st vl gl Zupsle e o
EONE F&F vehinh ¥¥T As gge o ST O T ) o
B gzl Hd ZrlEsed fedpamn | el RN ERS FRAL fUd He S
= Aol vehiA) @ghy, 4dF Ce Wﬁg 23} 7)o} 5o A5 welsd HEKT &
= = & B =LA -l
- R, S 9 9% 03 Aoz Ardd
TR PO E F7He detlTh o224 4

A
Ad HEHRTE Avle] CA2-3 9goid ¢=as
Hog ZaE cfos BEE F7MHLH, HEHKT

9} F=7F 10mg/ked = FF FgE v
oje AFE TP, ¢ILE F9TF ux
£ #jule] CAl 2, 3 € dentate gyrusel Al AAE
HlEA fd 2rAg eI oj3ig Ane A4S
Ryabinin'”, Melia®'¢] 483 e & 5
th olo] uhate] HFE&A ok T4l ante ofos

P ATIL h2TA WSt THEE BRY 4

1. Clair HR. Recognizing Alcoholism and Its

Effects ; A Mini Guide. Basel:Karger. 1991 :
1-2.

2. gz A s AFHARS Mg ;g

43



44

10.

11.

12.

13.

. B8 7 9334

. @48 ﬂﬂJ A%

Yol AL 1997 - 263,

. s sjeleulSs B 9. 3

g W3 A& @ MIP. 2003 :
A a 7EaA.

2640-3.
=53,
2001 ; 1Q1) :

of &% o]&H
3 E3td T 1991 ; 10 : 91-107.
Swason LW, Teyler TJ, Thompson RF.
Hippocarmpal lomg term potentiation mechanism
and implication for memory. Neurosci Res
Prog Bull. 1989 ; 20 : 613-768.

NFA, $99. =329 AeELAg U
Zte g oA AEAL FHAEZDES Wil o
gt HAAESEHY AT, AFAZAE 2001 ;
40(3) @ 520-33.

aZE A

. Igbal U, Dringenberg HC, Brien JF, Reynolds

IN. Chronic prenatal ethanol exposure alters
hippocampal GABAa receptors and impairs
spatial learning in the guinea pig. Behav

Brain Res. 2004 ; 150 : 117-125.

. Renee AC, Nicole LK, Paul JC. Hippocampal

cfos is necessary for long-term memory of
a socially transmitted food preference. Neurobiol
Learn Mem. 2005 ; 84 : 175-83.

Dragunow M, Faull R. The use of c-fos as
a metabolic marker in neuronal pathway
tracing. J Neurosci Methods. 1989 ; 29 :
261-5.

Ryabinin AE, Criado JR, Henriksen SJ, Bloom
FE, Wilson MC, Differential sensitivity of
¢-Fos expression in hippocampus and other
brain regions to moderate and low doses of
alcohol. Mol Psychiatry. 1997 ; 2(1) : 32-43,
Meha KR, Ryabinin AE, Corodimas KP, Wilson
MC, Ledoux JE. Hippocampal-dependent
learning and experience-dependent activation
of the hippocampus are preferentially disrupted
by ethanol. Neuroscience. 1996 ; 74 : 313-22.
Jang MH, Jung SB, Lee MH, Kim H, Lee
S], Sim Y], Lee HH, Kim EK, Kim C]J,
Shin HS, Kim JS, Kim EH. Influence of
maternal alcohol administration on c¢-Fos
expression in the hippocampus of infant
rats. Neurosci Lett. 2005 ; 378 : 44-48.

‘The Journal of Korean Acupuncture & Moxibustion Society Vol. 23. No. 3. June 2006

14

15.
16.
17.

18.

19.

20.

21.

22.

gojgh 7AANY. HERWEE ME 1*“55!191
A A AL 1937  440-1

8z Touz Mg HAESAL 199 1 1138,
293, IekEESET Tl @ 4393
A7, A3 dgr=§3F. 1993 ; 16 : 7-29.
719, EHEFRA ERAEE mkEESK T
Ethanol2 R3aFe FiEEGH s Z2
Z3dista=Ea. 1980 ; 3 1 1-16.

He J, Yamada K, Nabeshima T. A Role of
Fos Expression in the CA3 Region of the
Hippocampus in Spatial Memory Formation
in Rats. Neuropsycopharmacology. 2002 ; 26 :
259-68.

Victor M, Adams RD. On the etiology of the
alcoholic neurologic disease : with special
reference the role of nutrition. Am J Clinical
Nutr. 1961 ; 9 379-97.

Eckardt MJ, Martin PR. Clinical assessmnent
of cognition in alcoholism. Alcohol Clin Exp
Res. 1986 ; 10 : 123-7.

Parasons OA. Neuropsychological deficits in
alcoholics. Alcohol Clin Exp Res. 1977 ; 1
51-6. :
z{z]"‘, a’]»i/d xh,] 3, Zjlog7],
M9l 34 =sish WA w3t Bge 2
Aol @ ok2ER BBAR HA S 1997 ;
3(1) : 85-95.

=
o

. Aaron MW, Phillip JB4 Effects of ethanol

on hippocampal place—cell and interneuron
activity. Brain Res. 2000 ; 876 : 154-65.

. F O OEE OREBEAM AE 0 ST

2001 © 1117-22.

13, yu,

A A

Add, oBe 4.

Ak 1999 : 38638-73.

. Morgan JI, Curran T. Stimulus-transcription

coupling in neurons ; role of cellular immediately
early genes. Trends Neurosci. 1989 ; 12 :
459-62.

244, AdA, 74345, A¥E. Lidocained
——R’} Zeo] HFzANA cfos L& “]i]l”‘
5 QA A4, 1998 5 7(1) :

F, o] &8 AZ #gio] duE T5 &
slutoll Al c-fos A WAE 23 o
T332, 2003 ; 20(3) : 136

rot A oY o
U A~ ok



=52 o] dag 54 9 #vtelA c-Fos B8 X 4

-—
29. Sheng M, Greenberg ME. The regulation Z %A} 1996 : 48-9.
and function of c—fos and other immediate 3L F89, A5y, dAS deed 2EHLAR
early genes in the nervous system. Neuron e AFY FF A9 &30 U Hek
1990 ; 4 : 477-85. T wolas odshiuizesx. 2003 ;
30. BRAISL AXTERAERY. 87 @ £32F4% 24(4) : 735-46.

45



