
[1]

[2] 200

[1]

[3]

[4]

[5]

kainic acid (KA)

[6]

(vanillyl alcohol) 

[7]

KA microglia

apoptosis

K A

(glutamate) 

KA

(psychomotor seizure)

[8,9]

KA (wet dog shakes) paw tremor

facial myoclonia

[6]

S1

kainic acid (KA) microglia

interleukin-1β (IL-1β) tumor necrosis

factor-α (TNF-α) (nitric oxide NO) 

KA 12 mg Sprague-Dawley (SD) 1.0

g/kg 0.5 g/kg valproic acid (VA) 250 mg/kg (wet dog

shakes ) IL-1β TNF-α NO IL-1β TNF-α

1.0 g/kg VA 250 mg/kg KA IL-1β

IL-1β TNF-α TNF-α

IL-1 β TNF-α
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[10,11]

KA

[12,13]

KA /

(nitric oxide NO)

p r o c o n v u l s a n t

anticonvulsant [14,15]

glutamate [16] 

[17] interleukin-1β (IL-1β)

glutamatergic neurotransmission

KA [18]

p r o -

i n f l a m m a t o r y I L - 1 p r o -

inflammatory

[19]

tumor necrosis factor-α (TNF-α )

kindling [20]

KA TNF-α

microglia [21]

IL-1β TNF-α
KA Sprague-Dawley (SD) IL-

1β TNF-α
KA SD

IL-1β TNF-α
IL-1β TNF-α

KA 12 mg/kg SD SD

IL-1β TNF-

α valproic acid

(VA) diazepam GABA KA

VA

[22,23]

( ) vanillyl alcohol high

performance liquid chromatography (HPLC)

[24]

Db =

Da Kb/Ka (Db Da

Kb

0.71 Ka 0.11)

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

1.0 0.5 g

SD 200 300 g

S D

(chloral hydrate) (Merck Co. Germany) 400 mg/kg

(i.p.)

Pilot study

KA

SD

phosphate buffer saline (PBS) 1.0 mL/kg

90

3.0 mL

IL-1β TNF-α KA (King Dom

Co. Taoyuan Taiwan) 12 mg/kg

90 3.0 mL

IL-1β
TNF-α KA 12 mg/kg

180

3.0 mL

IL-1β TNF-α

30 SD

N PBS 1.0 mL/kg

C KA (12 mg/kg)

V VA (Sigma

Chem. St. Louis MO USA) 250 mg/kg

KA 30

IL-1β TNF-αS2



GE1 (1 g/kg)

KA 30 GE0.5

(0.5 g/kg)

KA 30

(MP100 WSW Biopac system)

15

PBS 1.0 mL/kg KA 12 mg/kg

KA 15 90

3.0 mL

(preparation of brian tissue extract)

frontal cortex (

F) hippocampus (

H) 1.5 mL ( )

( F H)

( 5 )

0˚C

2.0 mL

13 kg 30

1.5 mL 85˚C

IL-1β TNF-α

3.0 mL 2.5 mL

(A) 0.5 mL (B) heparin

IL-1β TNF-α A 5000

rpm 3 85˚C

IL-1β TNF-α
IL-1 TNF-α IL-

1β ELISA kit (Pierce Endogen USA) TNF-α
ELISA kit (Pierce Endogen USA)

colorimetric

method (optical density) ELISA reader (Dynex

MRX Virginia USA) IL-1β TNF-α

(gas-phase chemiluminescent nitric

oxide analyzer NOATM 280i Sievers Inc.

USA) NO ozone

NO3 ( ) NO

2NO3 + 3V+3 + H2O 2NO + 3VO3+ + 4H +

(O2) (O3)

NO O3 NO + O3 NO2* ( ) +

S3

Kainic acid
KA ( )

wet dog shakes ( ) facial myoclonia
( ) Lt Cx = Rt Cx = 

EMG = 

 
 

 
 

KA
***p < 0.001 ( C ) ###p < 0.05 ( GE0.5

)



O2 NO2 PMT ( )

NO2 NO2* NO2 + h

( )

B 0.5 mL 1.5 mL

1.0 mL cold ethanol (0˚C)

1 30

14,000 rpm 5

(sodium nitrate) 

one way of variance (ANOVA)

Scheffe's p < 0.05

KA SD

SD KA 12 mg/kg 20

30 6 8 Hz

(spike wave)

(sharp wave)

facial myoclonia

(

)

KA

pilot study 28 KA 12

mg/kg SD

1.0 g/kg VA 250 mg/kg 

(p < 0.001)

0.5 g/kg (p > 0.05)

( )

KA IL-
1β TNF-α

Pilot study IL-

1β TNF-α KA 90

180 KA

90 IL-1β TNF-α

IL-1β KA

90 ( p < 0.001) 1.0

g/kg VA 250 mg/kg ( p <

0.01) 0.5 g/kg (p >

0.05) 1.0 g/kg VA 250 mg/kg

IL-1β GE 0.5 g/kg

IL-1β TNF-αS4

�

kainic acid IL-1β TNF-α **p < 0.001 ( N ) ##p
< 0.01 ###p < 0.001 ( C ) @p < 0.05 @@@p < 0.001 ( V ) ++p < 0.01 +++p < 0.001 ( GE1 )

C

V

GE1

GE0.5

N

159.2 18.0

63.3 12.3

68.7 11.2

139.2 32.9

0 0

WDS ( )

kainic acid
(n = 6)

WDS kainic acid 90
C ( ) kainic acid

12 mg/kg V valproic acid 250 mg/kg
GE1 1.0 g/kg

GE0.5 0.5 g/kg N PBS
1.0 mL/kg



(p < 0.05) TNF-α KA

90 (p > 0.05) ( )

KA
IL-1β TNF-α

KA SD 90

IL-1β ( p <
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(p < 0.001)

(p > 0.05) 0.5 g/kg

IL-1β
(p > 0.05) 1.0 g/kg

VA 250 mg/kg KA IL-1β
0.5 g/kg (p < 0.01) ( )

KA SD 90

TNF-α ( p <

0.001) 1.0 g/kg VA 250 mg/kg

(p < 0.05)

0.5 g/kg TNF-α
(p > 0.05) VA

250 mg/kg KA TNF-α
0.5 g/kg (p < 0.05) ( )

SD KA

facial myoclonia

1.0 g/kg KA
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peroxynitrite [25]

(reactive oxygen species)
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PPuurrppoossee..  Our previous studies have shown that Gastrodia elata (GE) reduces kainic acid

(KA)-induced epileptic seizures and inhibits activation of microglia in rats. The present

study investigated the relationship between the anticonvulsion effects of GE and

interleukin-1β (IL-1β), tumor necrosis factor-α (TNF-α), as well as nitric oxide (NO).

MMeetthhooddss.. Rats were administered KA (12 mg/kg) to induce epileptic seizure. After oral

administration of GE 1.0 g/kg, 0.5 g/kg and valproic acid (VA) 250 mg/kg for 4 days prior

to KA injection the number of KA-induced wet dog shakes was calculated, and the

changes in IL-1β, TNF-α and NO levels in the peripheral blood, and IL-1β and TNF-α levels

in the frontal cortex and hippocampus regions of the rat brain were measured.

RReessuullttss.. Both pretreatment of GE 1.0 g/kg and VA 250 mg/kg reduced the number of wet

dog shakes. GE also reduced the levels of IL-1β and NO in the peripheral blood, and the

levels of IL-1β and TNF-α in the frontal cortex, and TNF-α in the hippocampus.

CCoonncclluussiioonnss.. GE inhibits the generation of cytokine IL-1β, TNF-α, and NO in rats with

KA-induced seizures. ( Mid Taiwan J Med 2005;10 Supplement:S1-8 )

KKeeyy  wwoorrddss

gastrodia elata, interleukin-1β, kainic acid, nitric oxide, tumor necrosis factor-α, wet dog

shakes


