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Abstract

In this project, we investigated the effect of the Chinese herbd mixture
“Cha-Hu-Long-Ku-Mu-Li-Tan” (TW-001) addon to the antiepileptic
drugs in market, such as Phenytoin(PHT), Lamotrigine(LTG), Vaproa
te(VPA) and Vigabarin(VGT) and the acute as wdl as chronic neurotoxicity and
gystemic toxicity in experimental animas. We dso investigated the effect of TW-001
on the kainic acid induced seizure.

During maximad dectroshock tet (MES) ted, the sazure thresholds were
sgnificantly increased (p<0.05) in rats one hour after adminigtration of TW-001 2g/kg,
p.0. in combination with the sandard AEDs, PHT 5mgkg, LTG 1mgkg, and VPA
50mg/kg. The leves of threshold induced by dectroshock were sgnificantly
increased (p<0.05) in rats one hour after trestment with TW-001 4g/kg, p.o. add-on
with PHT 10mgkg, LTG 2mgkg, and VPA 100mgkg. TW-001 wes found to
markedly increase threshold for eectroshock in rats 14 days after combination with
the standard AEDs, PHT 5mg/kg, LTG 1mg/kg, VPA 50mg/kg, and VGT 0.5g/kg.

During PTZ ted, the seizure thresholds were significantly increased (p<0.05) in
rats one hour after adminigration of TW-001 2g/kg, p.o. in combination with the
gandad AEDs, PHT 5mgkg, LTG 1Imgkg, and VPA 50mg/kg. The levds of
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threshold induced by PTZ i.v. were dgnificantly increased (p<0.05) in rats one hour
after treetment with TW-001 4g/kg, p.o. add-on with PHT 10mgkg, LTG 2mgkg,
and VPA 100mg/kg. TW-001 was found to markedly increase threshold for PTZ i.v.
in rats 14 days after combination with the sandard AEDs, PHT 5mg/kg, LTG 1mg/kg,
VPA 50mg/kg, and VGT 0.5g/kg.

The severity of kainc acid-induced saizures in rats was sSgnificantly decreased
by pretrestiment with TW-001 4g/kg p.o. for 7 and 14 days. The Smilar effect was
obsarved in smultaneous trestment with TW-001 and kainic acid in rats. However,
the anticonvulsant effect of TW-001in rats seemed less effective after kanic acid
administration.

Ord adminidration of TW-001 to rats at 2-32 g/kg for 14 days did not result in
ay neurologicad toxic symptoms or hematologicd as wdl as biochemica
abnormdities. These results suggest that TW-001 is a very safe ad effective
anticonvulsant agent.

In condluson, we found TW-001 add-on to traditiond and new AED can
Increase antiepileptic effect in experimenta saizure modes. In the acute and chronic
use of TW-001, there was neither neurologica toxicity nor systemic toxicity. By the
way, TW-001 can not only decrease saizure severity induced by kanic acid but dso
prevent kanic acid induced seizure.

Keywords Chinese medicine, Cha-Hu-Long-Ku-Mu-Li-Tan, Epilepsy, Antiepileptic
drug, polytherapy, toxicity
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TW-001 TW-001
( )
[2]
TW-001
/7 TW-001 Kanicadd
TW-001
-
GMP 600 1
TW-001
TLC
=
adult mae Sprague Dawley rats (180-250q) " Guide for the Care
and Use of Laboratory Animas’ (HEW publication (NIH) No.8623)
6-8 25
50-60% 12
(=) (Maximal electroshock test (MES))
(transauricular dectrodes)
(1 sec duration, 50Hz, Snewave form, fully adjustable between 1-99mA)
(tonic hindlimb extenson) (stimulus
intengty) 20 50%
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MESTI[3]

() Pentylenetetrazol (PTZ)
Pentylenetetrazol (PTZ)
97% (ED97) 0

[4]
(#Kainic acid kindling

(Kanic add, KA) (intracerebroventricular
injection, i.cv.) [5] sodium pentobarbital (100mg/kg,i.p.)
Sorague-Dawley (SD) 230-300

(Bregma)
(Lambda) teeth bar Bregma Lambda
Bregma (right laterd
ventrideLV) (Bregma 3.5mm 4.2mm)
kainic add(0.5mg/u ) PH7.4
phosphate buffer) 4mm  micropumper (30min)
10 (Ampidillin,

125mg/mi, 0.2ml)

9 Rotarod performance
TW-001 Rotarod performance

5w
TW-001
5c.c

i

I+

Sudat’ s two-tailed unpaired ttest P
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0.05

D TW-001 ”
- (QTW-001 KA ©)
TW-001
TW-001 MES ( )
TW-001 2g/kg PHTS5mgkg TW-001
2g9/kg+PHTSmMg/kg 1 247 £ 19 287 + 15
263 £ 23 346 £ 27(mA) PHT (P<005)( )
VPASOMgkg 257+ 23 287+ 15 277+ 25
38.7 + 23(mMA) VPA (PO05)( ) LTG 1mgkg
246 + 19 287 £ 15 366 £ 24 413t 24mA)
LTG (P<005)( ) VGT0.5g/kg 24.6
+19 262+ 15 251+ 14 297 £ 24mA) VGT
« )
TW-001 MES ( )
TW-001 4gkg PHT10mgkg  Tw-001
4g/kg+PHT10mgkg 1 247 + 19 R4 +
15341+ 15 468 + 23(mA) PHT (P<005)( )
VPA100mg/kg 266 + 19 324+ 15 343+ 17
456 + 2.3(mA) (PO05)( ) LTG2mgkg
246 + 19 24 + 15 428 + 1.7 568 = 21(mA) LTG
(P<005)( ) VGT 1gkg 24.6
+19 R4+ 15 327+ 13 457 + 21(mMA) VGT
( ) (P<0.05) TW-001

AEDs
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TW-001 MES ( )
1) (QTW-001 2gkg (3)TW-001 4gkg
(APHT 5mgkg (5 TW-001 2gkg+PHT 5mgkg  (6)TW-001 Agkg+PHT
5mg/kg ()34.28 + 112 (23754 + 115
(34354 + 102 (43356 + 062 (5)4256 + 088 (6)4859 + 1.12(mA)
VPA 50mgkg (D316 + 1.1 (2375 + 1.2 (3435 +
102 (4326 + 115 (54256 + 165 (6)54.3 + 2.38(mA) LTG Imgkg
(13158 + 112 (93774 + 115 (34354 = 1.02
(4)3568 + 102 (54365 + 1.03 (6)4985 + 1.052(mA)  VGT 05gkg
()3L58t 112 (23754 + 115 (34354 + 1.02 (4)3208 +

108 (53965 + 103 (6)48.95 + 1.05(mA) TW-001
5 6 (P<005) 6 5
(P<0.05) L ( )
TW-001 PTZ ( )
MES PTZ PHT 7029
+ 19 7667 + 303 7658 + 232 8562 + 325mgKg) () VPA
50mg/kg 7029 + 1.9 7667 + 303 7562 + 421 8685 +
334mgKg) () LTG Imgkg 7029 + 1.9 7667 +
303 8965+ 342 9845 + 357(mg/Kg)( ) TW-001
(P<0.05) VGT 05gkg

7029 + 19 7667 + 303 7352+ 32 7865 + 2.38(mgKg)
«( )

TW-001 PTZ ( )

MES PTZ PHT 7029 +
19 9162 + 53 9845 + 532 13258 + 456(mgKg) ( )
VPAS0MgKg 7029 + 1.9 9162 + 53 954+ 432 1252
+ 345mgKg) () LTG 2mgkg 7029 + 1.9 9162

+ 53 10452 + 352 13865+ 325mgKg) () VGT 05gkg
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7029 + 1.9 9162 + 53 8685 + 354 11562 + 4.25mgKg)
TW-001 (P<0.05) ()
TW-001 PTZ ( )
MES PHT PTZ PTH
()75.68 + 452 (2875 + 435 (310532 + 502 (4)79.85 + 368
(59865 + 545 (6)13254 + 486(MgKg) () VPA 50mgkg
(17568 + 452 (28952 + 542 (10532 + 542 (4)7562 + 421
(5)9754 + 375 (6)124.52 + 365(mgKg) () LTG 1mgkg
(17568 + 452 (2875 + 435 (310532 + 502 (4)89.65 + 342
(59985 + 362 (6)13452 + 421(mgKg)( ) VGT 05gkg
(17568 + 452 (875 + 435 (310532 + 542 (4)7452 + 342
(5)8852 + 375 (6)11852 + 342(mg/Kg) ( ) TW-001

5 6
(P<0.05) 6 5 TW-001 7 /
Kanic acid kindling TW-001
4g/kg TW-001
14 7 KA  Tw-001
TW-001
TW-001 (post-trestment)  TW-001
KA  Tw-001 ( )
TW-001
TW-0012g/kg 4gkg 8gkg 16g/kg 32gkg 1 Rotarod
treadmills
TW-0012g/kg 4g/kg 1 Rotarod treadmills
16 TW-001
C )
TW-001 TW-001
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4g/kg TW-0018gkg TW-00132gkg 2

3
TW-001 32g/kg ( )
[6] TwW-001
[Z phenytoin
[71 Lamotrogin
glutamate [8] vdproa
GABA [9 vigabatrin GABA
transaminase [10] PTZ MES
TW-001 PHT LTG VPA
TW-001 PHT LTG VPA
VGT TW-001

- GABA VGT
TW-001 4gkg PHT LTG VPA VGT MES PTZ

MES TW-001 4g/kg+L TG 2mg/kg PTZ
TW-001 4gkg+PHT 10mgkg  LTG 2mgkg TW-001
4gkg+VGT 1gkg MES PTZ LTG
PHT
TW-001 R B

TW-001 PHT LTG VPA
TW-001
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MES PTZ TW-001 2gkg+  AEDs

TW-001 4gkgt+ AEDs
VGT VPA TW-001 AEDs
” /[ GABA 3 /
Kanic add (KA) (excitoxic
mechanism) [11] Tw-001
KA
KA  Tw-001
KA TW-001
KA  Tw-001 TW-001
TW-001 ”
- Kainic acid
KA TW-001
TW-001

TW-001
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Seizure threshold (mA)

Seizure threshold (mA)

MES TW-001 Phenytoin

Acute test

60

50 Chronic test

20 (n=25)

(ﬂ:;*#))
(n=30) *;
(n—%g) N

885558

SHzurethreshdd (mA)
8

(n—GD)
(nm)(nm)
Vehicle TW-001 PHT TWw-001 2 g/kg
2 g/kg 5mg/kg +PHT 5 mg/kg
60 B
(n=20) . i
50 A *
40 4 = " 0-

30 TW-001(gkg - 4 4

PHT(mgkg) - 5 -5 - 5

20 4

10 A

Vehicle TW-001 PHT  TW-0014 g/kg
4 g/kg 10 mg/kg +PHT 10 mg/kg

*P<0.05 compared with vehicle group
#P<0.05 compared with TW-001 2g/kg and TW-001 4g/kg respectively
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Seizurethreshold (mA)

Seizurethreshold (mA)

MES TW-001 Vigabdrin

Acute test Chronictest
A
60 70
] 0 (=20
40 1 (n=20) 50 *#
30 - —~ n::{»(nzz@ *
20 340
% =20
10 1
K0}
o E
Vehicle ~ TW-001 VGT  TW-001 2 g/kg D20
2 g/kg 0.5g/kg +VGT 0.5 g/kg é
60 B D
(n:*ZO) 0
TWaLgkg - - 4 4
VGTEkd - 05 - 05 - 05

Vehicle TW-001 VGT TW-0014 g/kg
4 g/kg 1g/kg +VGT 1g/kg

*P<0.05 compared with vehicle group

#P<0.05 compared with TW-001 2g/kg and TW-001 4g/kg respectively
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Seizurethreshold (mA)

Seizure threshold (mA)

MES TW-001 Lamotrigine

Acute test
o A Chronic test
60 0
0 s o =15
(F18) (g *#
’\m- = *’# (n_*a))
Zol o™ )
E. 101
S0 (7 *
El
Vehicle  Tw-001 LTG TW-001 2 g/kg %Z)-
2 g/kg 1mg/kg +LTG 1 mg/kg z
70 B & 101
(n=20)
60 - Z 0-
WLk - - 2 2 4 4
LTGmgkg - 1 -1 -1

Vehicle TW-001 LTG Tw-001 4 g/k
4 g/kg 2mg/kg +LTG 2mg/k:

*P<0.05 compared with vehicle group
#P<0.05 compared with TW-001 2g/kg and TW-001 4g/kg respectively
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Seizure threshold (mA)

Seizure threshold (mA)

MES Tw-001

Acute test

60

50 A

(n=20)

Vehicle TW-001 VPA TW-001 2 g/kg
2 g/kg 50 mg/kg +VPA 50 mg/kg

B
60

(n=20)
50 4 *

Vehicle TW-001 VPA TW-001 4 g/kg
4 g/kg 100 mg/kg +VPA 100 mg/kg

*P<0.05 compared with vehicle group

Vdproic acid
Chronic test
0
=5
(&9)] *H
2'-:—,4) (* ’
5 (nz,\n(nﬂ5)
5
*t‘zo
[}
o
)
0
TWQLgkg - - 2 2 4
VPA(mgkg - 9 -0 5

#P<0.05 compared with TW-001 2g/kg and TW-001 4g/kg respectively
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Pentylenetetrazol (mg/kg)

Pentylenetetrazol (mg/kg)

160

140 4
120 1
100 4
80 A
60 A
40 A
20 A1

160

140 |
120 A
100 -
80 -
60 -
40 A
20 A

PTZ TW-001 Phewton
Acute test .
A Chronictest
(sY)
=15
10 *#
(n=15) 10 (”:? (n:P
n= * )] *;
(n=12) élﬂ) (n=15)(n=15) (=10
E’ED
Y
Vehicle  Tw-001 PHT TWw-0012 g/kg 340
2 g/kg 5mg/kg +PHT 5 mg/kg E 0
B
(n=12) 0
TWal@gkg - - 2 2 4 4
PHT(gkd - 5 - 5 -5

Vehicle

TW-001
4 g/kg

PHT TW-001 4 g/kg
10 mg/kg +PHT 10 mg/kg

*P<0.05 compared with vehicle group
#P<0.05 compared with TW-001 2g/kg and TW-001 4g/kg respectively
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Pentylenetetrazol (mg/kg)

Pentylenetetrazol (mg/kg)

160

140 -
120 -
100 -
80 A
60 A

20 A

160

140 H
120 H
100 -
80 -
60 -
40 A
20 A

PTZ TW-001 Vigabatrin

Acute test
A
Chronictest
_ =10 18
(n=12) (h=10) (n=10)
w ()
7y D=
gm (rFif)(r:JQ
£ g FBED
Vehicle ~ TW-001  VGT TW-0012g/kg B
2 glkg 0.5g/kg +VGT 0.5g/kg B CY
B & D
Ea
(n=10)
X 0
TWOL@gkg - - 2 2 4 4
VGTEd - 05 - 05 - 05

Vehicle TW-001 VGT TW-0014g/kg
4 g/kg 1g/kg +VGT 1g/kg

*P<0.05 compared with vehicle group
#P<0.05 compared with TW-001 2g/kg and TW-001 4g/kg respectively
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Pentylenetetrazol (mg/kg)

Pentylenetetrazol (mg/kg)

PTZ TW-001 Lamatrigine

Acute test

160

140 Chronictest
120

100
80
60
40
20

Vehicle TwW-001 LTG TW-0012g/kg
2 g/kg 1 mg/kg +LTG 1 mg/kg

B
160 (niZO)
140 -

Partylenetetrazl (Mgkg)

o888 8BS B

120 -1
100 -
80 A
60 -
40 A
20 A

(n=22)
*

Vehicle  TW-001 LTG Tw-0014g/kg
4 g/kg 2mg/kg +LTG 2mg/kg

*P<0.05 compared with vehicle group
#P<0.05 compared with TW-001 2g/kg and TW-001 4g/kg respectively
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PTZ Tw-001

Acute test

(n=12)

Pentylenetetrazol (mg/kg)

Vehicle TW-001

2 g/kg
B

(n=20)
(n=20) z

VPA  TW-001 2 g/kg
50 mg/kg +VPA 50 mg/kg

(n=22)

Pentylenetetrazol (mg/kg)

Vehicle

TW-001
4 g/lkg

(n=20)

(n=20)

VPA TW-001 4 g/kg
100 mg/kg +VPA 100 mg/kg

*P<0.05 compared with vehicle group
#P<0.05 compared with TW-001 2g/kg and TW-001 4g/kg respectively
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Chronictest

160

w (r:?

10 = s

%103 (=515

=9

Ba

g

Ea

0

TWaLEkg - - 2 2 4 4
VPAgkd - 0 - 0



Seizure severity

Seizure severity

(score)

(score)

TW-001 KA

TW-001
Behavior observations
14 days

KA Dissection
(0.5mg/mgi.c.v.)

1 | —=— Vehicle
—e— TW-0014g/kg

012345678 910111213141516
Day after KA administration

TW-001
& Behavior observations

J o vehidle 7days‘|\ 14 days
\—]_‘_ TW-00L4gkg | g thicyy DO

0123456 7 8 910111213141516

Day after KA administration
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Seizure severity

Seizure severity

(score)

(score)

C
6
4
3
2 TW-001
L
—o— Vehicl
0
0123456 7 8 910111213141516
Day after KA administration
D
6
5 B
4 B
3 4
2 1 TW-001
1 4| —— Vehicle 14 days
—e— TW-001 4 g/kg KA Dissectiol
0

012345678 910111213141516
Day after KA administration



()

Rotarod performancetest (Acute test)

5
< 41
S
£ 31
=
.g 2 1
o
g 11
0
W-001 (g/kg) - 2 4 8 16 32
Rotarod performance test
5
S 4-
E
£ 31 e = S AR
g
= 2_
c
Q
9]
@ 17]|—o— TwW-0012gkg
—e— TW-0014 g/kg
0

-1012 3456 7 8 910111213141516

Time after oral administration of TW-001 (day)
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