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Abstract: Drug-resistance is a challenge in the treatment of epilepsy, and traditional Chinese medicine
(TCM) prescription may have a potential in therapy of the epilepsy. Here we established a modified 6 Hz
corneal kindled mouse model of epilepsy, and verified its drug-resistance to four commonly used western
medicines. We evaluated the efficacy of three classical TCM prescriptions in this drug-resistant epilepsy model.
The results showed that: @ most C57BL/6J mice with stimulation current intensity at 44 mA (8 out of 10) were
fully kindled, while none ICR mice with stimulation current intensity at 44 mA or C57BL/6J mice with stimulation
current intensity at 24 mA were fully kindled. Fully kindled mice exhibited epileptic electroencephalograms
after 44 mA and 6 Hz corneal kindling stimulation and increased activation of astrocytes in the hippocampus (by
staining the glial fibrillary acidic protein); @ 50 mg-kg™* phenytoin sodium, 100 mg-kg * valproic acid sodium
and 15 mg-kg ' lamotrigine had no significant effects on the drug-resistant seizures in 6 Hz corneal kindled
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C57BL/6J mice, while 100 mg-kg ™ levetiracetam significantly reduced the seizure stage (P<0.05) and incidence
of generalized seizure (P<0.05) in it; @ TCM prescriptions, Chai-Hu Plus Long-Gu Mu-Li decoction (9.36
or 28.08 g-kg*) and Tian-Ma Gou-Teng decoction (14.82 or 44.46 g-kg '), had no significant effects on the
drug-resistant seizures in 6 Hz corneal kindled C57BL/6J mice, while TCM prescription Feng-Yin decoction
(19.11 g-kg ™) significantly reduced both the seizure stage (P < 0.01) and incidence of generalized seizure
(P<0.05) init. Thus, the modified 6 Hz corneal kindled C57BL/6J mouse model is an excellent drug-resistant
epilepsy model, Feng-Yin decoction have antiepileptic effects on it, suggesting Feng-Yin decoction may be an
effective TCM prescription for clinical treatment of drug-resistant epilepsy.
Key words: epilepsy; drug resistance; drug resistant epilepsy; kindling; traditional Chinese medicine
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Figure1 Behavioral seizuresin ICR and C57BL/6J mice after
21 day of corneal stimulations. A: Left: a|CR mouse which got
a stage 3 seizure; Right: a C57BL/6J mouse which got a stage
5 seizure. B: The mean seizure stage of each group on day 21.
n=10, 8,7, x+s. ~P<001, "P<0.001 vs C57BL/6}-44 mA

group
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Table 1 The influence of mice strain and stimulation electrical

current on the corneal kindled rate.  Kindled rate: The percentage

of mice that exhibition of three continues stage 4 -5; ~“P<0.01 vs
ICR-44 mA group; P < 0.01 vs C57 BL/6J-24 mA group

Strain Current/mA n Kindled rate/%
ICR 44 8 0
C57BL/6J 44 10 80"

24 7 0

41 (P<0.01). i — 45 #E4T N o 0 58 & B, C57BL/6J
/NERTE 44 mA. 6 Hz FI5 a5 R S 0 & AE it
FE e, i F P B S R A O (& 2). R
P AL IR K T C57BLI6J-44 mA 40 58 4 SR/ B
Ly GFAP A ic I B B 4 e s B 2 36 n (1 3), oM
SRR )RR B AR R —

& He st

Enlarged b |
PRy el N RENTIGHEI il i
R AT ._;hr. LU |

Figure 2 Represented EEG of generalized seizure in 6 Hz
corneal kindled C57BL/6J mice. Upper: Power spectrum plot;
Middle: Raw EEG; Under: Enlarged EEGs

Normal M b 50 pm

Figure 3 Increased activation of astrocytes in the dentate gyrus
(DG) in 6 Hz corneal kindled C57BL/6J mice. A: 6 Hz corneal
kindled mice. B: Normal control. Green fluorescence: Glial
fibrillary acidic protein (GFAP), a marker for astrocyte activation;
Blue fluorescence: 4',6-Diamidino-2-phenylindole (DAPI), a
marker for cell nucleus. Arrows. GFAP positive astrocytes

2 C57BL/6J /\FR A BR = PR i 4R B 3ot 25 Fehd o
HYm =

R T BB CETBLI6J /)N B A A pst SR i A
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JUE YRGB B0 (P> 0.05), i/ 2 Fi 76 H i &
FEARZh M RAESE 2% (P <0.05) FIRKIEILE (P<
0.05). HARELH R AR S A KBAE LR W 2 fios.

Table 2 Efficacy of four antiepileptic drugs in corneal kindled
mice. PHT: Phenytoin sodium, 50 mg-kg™ VPA: Sodium
valproate, 100 mg-kg*; LTG: Lamotrigine, 15 mg-kg %, LEV:
Levetiracetam, 100 mg-kg . "P<0.05 vs each control

Incidence of generalized

Group n Seizure stage

seizure/%

Control 10 43+0.2 90.0
VPA 10 42+0.2 80.0
Control 9 43+02 88.9
PHT 9 3.9+ 04 66.7
Control 9 41+0.1 100

LTG 9 41+05 66.7
Control 9 42+01 100

LEV 9 32+04 4.4

3 3 MBI ER P2 X/ R A R S R R Y
WHEIER

TE A CSTBLIGJ /) A 58 AURA IR 5 284 oy
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W73 3 1 R IR B8 TR %o 0 A TR A S R R R AR L
RKIBAEWEAEH (P> 0.08), 1G]z bLE %
KSR R AF 254 (P<0.01) FIREMEILE (P<
0.05), HARZH RAEFERMKEAEILRIME 3w

Table 3 Efficacy of three traditional Chinese medicine pre-
scriptions on drug-resistant seizures in corneal kindled mice.
CLMD: Chai-Hu plus Long-Gu Mu-Li decoction, 9.36 g-kg™;
TGD: Tian-Ma Gou-Teng decoction, 14.82 g-kg*; FYD: Feng-
Yin decoction, 19.11 g-kg®. n=10, x+s. 'P<0.05 “P<
0.01 vs control

Group Seizure stage Incidence of generalized seizure/%
Control 42+01 100
CLMD 42+0.1 100
TGD 41+01 100
FYD 33+02" 40

BB E R, kS8 45 R 5 sh W) FE 4k 4k
257 3K 3G IISEHIIN L B bk 2 A1 SRR AL R R
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Table4 Efficacy of two traditional Chinese medicine prescript-
tions (at three times of the clinical dose) on drug-resistant seizures
in 6 Hz corneal kindled mice. CLMD: Chai-Hu plus Long-Gu
Mu-Li decoction, 28.08 g-kg™; TGD: Tian-Ma Gou-Teng decoc-
tion, 44.46 g-kg*

Group n Seizure stage  Incidence of generalized seizure/%
Control 10 43+02 90
CLMD 10 47+0.2 100
TGD 9 3.9+02 77.8
g
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GAETI 3 FHHUEIR Y CRZ IS4, THRIREN . i
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¥ (mitogen-activated protein kinase, MAPK) &5k
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