145

carbamazepine  Gabapentin

20%

KA

Sprague-Dawley SD

phenytoin  valproate

glutamate

6-9 KA

Kanicacid KA

10 11



KA microglia cell apoptosis

cfos c-un —
immediately-early gene c-fos
B KA
c-fos-like c-fos-like KA
15 Activator protein-1  AP-1 Jun  Fos
dimmer
AP-1 mitogen-activated protein kinase MAPK
MAPK extracellular

signal-regulated kinase (ERKS) Jun N-terminal kinase (JNKs)  p38 kinase

10 KA AP-1
1719 Activator-protein-1 ~ AP-1 apoptos's
19-22
AP-1
SD PBS
10 / 05 / Vdproic acid VA 250 /

12 / KA,



Western blotting AP-1

ERK JNK p38kinase



2-1
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27
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” 28
29
2-2
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Gastrodia elata B1.
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2-3
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34-37

D- 80 mg/kg, 50

4.8 g/kg

superoxide dismutase SOD

5-HT,PGE;

37 38

5g/kg

D-



10~40 g/kg

10~20 g/kg

733 ,

K* 5-HT

methysergide  5-HT

10

37



T

34

8.
500 mg/kg 3
14-60
6-15 373 mg/d
34
2-4  Activator protein 1
AP-1 Hela cell DNA

human metallothionein  SV40 enhancer element
4 SV40 TPA

TPA-responsive element

42

1



immediate-early gene

c-Fos c-Jun
fos
c-jun Fos Jun
protein complex AP-1
Fra Fos *

AP-1 Jun Fos

Jun Jun family

c-Fos FosB Fral Fra2 AP-1complex

homodimer Jun-Fos
AP-1 DNA
44 46

2-4-1 Activator protein 1

AP-1

Invitro FosB

proto-oncogene

c-fos c-jun

43
c-fos
dimer

Fos

c-fos

dimer Fos
c-Jun JunB  JunD Fos family
Jun-Jun

heterodimer heterodimer
AP-1 TGAG/CTCA

JunD complex



c-jun c-fos

M-RNA Jun  Fos AP-1
DNA
*®Invivo IJNK1 c-Jun activating
transcription factor 2 ATF-2 c-Jun promoter
®  fos jun protein kinase C
PKC protein tyrosine kinase PTK AP-1
SLE T PKC AP-1
PKC PTK 42 AP-1

Cocaine AP-1
Cocaine
AP-1 C-Fos JunB  C-Jun
© AP-1
AP-1 c-Fos FosB Fra2 JunB
AP-1 FosB Fra-2  JunD % Fos protein
N- AP-1 KA-induced AP-1

binding activity AP-1complex

13



47

MAPK  JINKs AP-1 INK

Stress-activated protein kinase INKs
INKs AP-1 : Jun Ser-63
Ser-73 INKs c-Jun AP-1

“ P38 P38

INK-mediated cell death ERK

48
2-4-2 Activator protein 1
AP-1 Jun family Fos family Jun  Fos
Jun

Ser/Thr
kinase JNKs p38 kinases AP-1 INK's
c-jun N  activating domain Ser-63 Ser-73
Jun INK in vivo

KA

CA1 CA3 #

14



KA INK-1
INK's stress-activated c-jun
kinases Jun JNKs
Fos Fos family ATF2 activating transcription
factor-2 IJNKs  p38 kinases
AP-1 c-jun c-jun
ATF2 Fos
48
2-4-3 Activator protein 1
c-fos c-jun
® cfos c-jun
AP-1 c-jun
c-jun proenkephalin
Jun D enhancer proenkephalin c-AMP-depent
activation *°

Proenkephalin

15

mossy fiber



c-fos/c-jun c-Fos c¢-Jun

heterodimer DNA AP-1

KA KA
c-fos/c-jun AP-1 proenkephalin  AP-1
mM-RNA
® AP-1
NGF
BDNF

51

2-4-4 Activator protein 1
IL-1

NF-?B  AP-1 > c-jun c-jun

AP-1 ERKs JINK
p38 kinases Malatonin
AP-1  opioid gene

AP-1 53

16



3-1

3-2

SD 200~250 ,

Reagents and I nstruments

Kanic acid------------------------- King Dom Co.,Tawin
Chlora hydrate Merck Germany
Vdproic acid Sigma Chem. St.louis, MO, USA

SDS sample buffer

62.5 mM Tris-HCI, pH6.8
2% SDS
10% Glycerol
SOmM DTT
0.1% Bromophenol blue
DDW

Transfer buffer
25 mM Tris-base
0.2M Glycine

17



20 Methanol
Adjust the pH to 8.5.
10x TBS

0.2 M Tris-base
1.4M NaCl

Adjust the pH to 7.6.

Blocking buffer
Ix TBS

0.1 Tween-20

5 Nonfat dry milk
DDW

vanillyl alcohol high performance liquid

chromatography system HPLC

: Db=Da X Kb/Ka Db
Da Kb
0.71 Ka 0.11

=9/70 kg X 0.71/0.11=0.83 /

18



3-3

3-4

1.0 05g >

MP 100 WSW Biopac systems, Inc,

Cadlifonig,USA

chloral hydrate 400 mg/kg SD
7
15 SD 5 3
PBS 1.0ml/kg ,

PBS 1 ml/kg

19

KA

KA



3-5

3-5-1

1 ml/kg GE1.0g/kg

15

3-5-2

12 ml/kg

AP-1

15
2 1.0 gkg
2 0.5gkg
2 valproic acid 250 mg/kg

15
PBS
GEO.5g/kg valproic acid 250 mg/kg
KA 12 mg/kg

15 KA

frontal cortex hippocampus

choral hydrate



brain
l
2.5x lysis buffer solution
l
10
l
transfer new tube

1
5ul  protein concentration
1
2x SDS sample buffer solution 10 SDS PAGE

-70
3-5-3 Western blotting
AP-1 ERKs p38 kinase JNKs
NEB SDS sample buffer 62.5mM
Tris-HCI pH 6.8 2 SDS 10 glycerol 50mMDTT 0.1
bromophenol blue 20u g
10 SDS-PAGE

1 1000 -ERKs p38 kinase INKs NEB

21



1 1000 -phospo-ERKs p38 kinase
IJNKs NEB ECL

Amersham X



3-5-4

! ] sample
1 10 separating gel 1 sample 10
+TEMED 20 pl+APS 10 pl |
!
] 10 wl sample
] 10 stacking gel
+ APS 100 pl + TEMEDA40 loaciing sample
1 Running buffer
loading sample
1 transfer 3

i TBS 25 ml
i 200 ml DDW

1 25 ml blocking buffer



l washing buffer 25 ml

1 washing buffer

l 20 1 1

l washing buffer 25 ml

1 2 1

1 washing buffer 5 3
1

3-6

one way of variance ANOVA

P 0.05

24



4-1 KA SD
12 SD KA12 mg/kg

wet dog shakes Paw tremor facial

myoclonia
4-2 KA
12 SD KA12 mg/kg
1.0g/kg 0.5g/kg VA 250 mg/kg
wet dog shakes p 0.001 paw tremor
facia myoclonia p 0.05
4-3 KA AP-1

10 g/kg 0.5gkg VA 250 mg/kg

JNK-P KA
AP-1
1.0g/kg 0.5g/kg VA 250 mg/kg P38

P38-P ERK ERK-P K

25



4-4 KA hippocampus
1.0g/kg 0.5g/kg VA 250 mg/kg
INK-P KA
hippocampus AP-1
1.0g/kg 0.5g/kg VA 250 mg/kg

P38-P ERK ERK-P JNK

26

AP-1

P38



Baseline EEG Activity

Lt Cx
Rt Cx
EMG
Lt Cx
Rt Cx
EMG
Facial Myoclonia
Lt Cx
Rt Cx
EMG .
Paw Tremor
LECx Pyl ety ond oty oy ey ey A Y
Rt Cx
EMG e |
__l400p v
1sec
Kainic acid
Kainic acid 12 mg/kg
Wet dog shakes Facial myoclonia
Paw tremor
Ltcx
Rt cx

EMG
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600 = (n=3)

T
500
=
'S 400
=
o 300 -
S 201
Q %
o
100 IIj
v T
: ] prm [T oo G5
SH KA Gl G0.5 VA SH KA G1 GO.5 VA SH KA Gl GO.5 VA
Wet Dog Shakes Paw Tremor Facial Myoclonia
KA
SD Kainic acid 12 mg/kg 1.0 g/kg
0.5gkg VA 250 mgkg wet dog shakes paw
tremor  facial myoclonia
SH Kainic acid PBS 1 mi/kg
KA PBS 1Img/kg Kainic acid 12 mg/kg
G1 KA 1.0g/kg
G05 KA 0.5 gkg
VA KA vaproic acid 250 mg/kg
P<0.05, P 0001 SH

P 0.001 KA

28



SH KA G05S Gl VA

38KDa e ol i D = P38
33KDa TS @3

£2KDa & ERK
a8 -

44KDa
42KDa v @& FRK-P
ao AR VA .
6KD: G W G S S Nk

46KDa w0 SRS @ JNK-P

Kanicadd AP-1
10gkg 0.5gkg vaproicacid250mg
INK-P Kanicacid
AP-1 P38 P38-P ERK ERK-P INK

P38 P38 kinase

P38-P P38-Pkinase

ERK Extracdluar sgna-regulated kinase
ERK-P Extracdluar sgnd-regulated kinase
INK  Jun-N-termina kinase

INK-P  Jun-N-termind kinase



SH KA G05 Gl1I VA

38KDa wee vl i B . P35

3KDa . ep3s-p
42KDa @ ERK
44KDa & ERK
42KDa € ERK-P
44KDa & ERK-P
46KD: D *p S G O @ )\ K
46KDa we B SR @ JNK-P
Kanic acid Hippocampus AP-1

1.0g/kg 0.5gkg vaproicacid 250 mg
INK-P Kainic acid

Hippocampus AP-1 P38 P38-P ERK ERK-P INK



KA

c-fos ¢

c-fos

KA SD wet dog shakes
. KA <D

wet dog shakes paw tremor  facial myoclonia

10 11
11
_jun _
nuclear proto-oncogene
13
KA  Metrazole
c-fos
125 Ap-1 Jun fos dimer *°

mitogen-activated protein kinase (MAPK)

MAPK

AP-1

ERKs JNK  p38kinase >

KA SD hippocampus

17-19 56

AP-1  hippocampus hippocampus
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17 AP-1 19

vaproic acid
KA Ap-1
valproic acid Metrazole c-fos °
AP-1 AP-1
AP-1 ®®
c-fos B vaproic acid KA
KA AP-1 negative
feedback KA
AP-1 hippocampus

INK-P % 48
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AP-1

AP-1 MAPK  INK-P
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Study in theroleof activator protein-1
in the antiepileptic mechanism of Gastrodia elata BL. in
kainic acid-induced epileptic seizuresrats.

Chih-Chien Lin

Major professor Ching-Liang Hseh
Institute of Chinese Medica Science, China Medica College

Our previous study has known that Gastrodia elata Bl. (GE) can
decrease epileptic seizures and oxygen free radicas in Kainic acid
(KA)-induced epileptic seizures Sprague-Dawley (SD) rats, suggesting
antiepileptic mechanisms of GE results from the suppressive or scavenging
effect of free radicals partly. In addition, GE aso can inhibit proliferation
and activation of microglia, and apoptosisin the rat brain of KA-treated rats.

Severa studies finding that activator protein-1 (AP-1) involves neurona
gpoptosis and plays a regulatory role in long-term neurona plasticity.
Therefore, the aim of the present study is to investigate the role of AP-1in
antiepileptic mechanism of GE. A total of 15 mae SD rats were studied, they
were treated with oral administration of PBS solution, GE 1.0g/kg, GE 0.5
g/kg, and vaproic acid (VA) 250 mg/kg for one week, respectively, prior to
KA 12 mg/kg intraperitoneal injection. Hectroencephalogram (EEG) and
electromyogram (EMG) recordings, and behavior were observed for 3 hrs
after KA administration, then the rats brain were removed, and cerebral
cortex and hippocampus regions of the brain tissue were separated,
respectively. Finally, the activating pathways of AP-1, including extracellular
signal regulated kinase (ERK), Jun-N-terminal kinase (INK) and p38 kinase
were anayzed by Western blotting. The results indicated that Both GE and
VA can decrease wet dog shakes, and AP-1 was activated via mediated a
INK-phosphate (INK-P) pathway was observed in the frontal cortex and
hi ppocampus region.



In conclusion, GE can decrease epileptic seizures in KA-treated rats,
but enhanced AP-1 activity, suggesting that GE possibly accelerated
generation of AP-1 to induce a negative feedback for self-protection. In
addition, GE is via mediated INK -P pathway to activate AP-1.

Keywords. Kainic acid Activator protein-1 Western blotting Vaproic

acid  Jun-N-termind kinase
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