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A study in the effect of Ta-Huang ( X% )~ % & (Tien-Ma)
and Kou-Teng ( $47)

Ching-Liang Hsieh
China Medical College

Abstract

Uncaria rhynchophylla (Miq.) Jack (UR) and Gastrodia elata Bl. (GE) are
traditional Chinese herbs that are usually used in combination to treat convulsive
disorders, such as epilepsy. The aim of this study was to investigate the
anticonvulsive and free radical scavenging activities of UR and GE, and contrast
" to Rheum officinale Baill (RO) and carbamazepine in Sprague-Dawly (SD) rats.
The study divided into two parts of experiment A and B. Experiment A) For the
in vitro studies, brain tissue from 6 male SD rats were treated with 120 pg/ml -
kainic acid (KA), with or without additional varies conceéntrations of UR or UR
plus GE. For the in vivo studies, 24 SD male adult rats were divided into 4
groups of 6 rats as follows: 1) Normal groups: no drug administration, and
electroencephalographic (EEG) and electromyographic (EMG) recordings; 2)
Control group: received intraperitoneal injection of KA (12 mg/kg); 3) UR
group: received oral administration of UR 1.0 g/kg 30 min prior to KA
administration; 4) UR plus GE group: received oral administration of UR 1.0
g/Kg and GE 1.0 g/kg 30 min prior to KA administration. Experiment B) For the
in vitro studies, brain tissue from 6 male SD rats were treated with 120pg/ml
KA, with or without varies concentrations of GE. For the in vivo studies, 30
male rats were divided into 5 groups of 6 rats as follows: 1) Control group: KA
12 mg i.p.; 2) GE 1.0 group: oral administration of GE 1.0 g/kg 30 min prior to
KA administration; 3) GE 0.5 group: oral administration of GE 0.5 g/kg 30 prior
to KA administration; 4) RO group: oral administration of RO 1.0 g/kg 30 min
prior to KA administration; 5) Contrast group: oral administration of
carbamazepine 20 mg/kg 30 min prior to KA administration. Epileptic seizures
were verified by behavioral observations, and EEG and EMG recordings, and
lipid peroxide levels in brain and Lumino! chemiluminescence (CL) and
Lucigenin counts in peripheral blood were measured simultaneously. The results
of experiment A showed that UR alone decreased KA-induced lipid peroxide
levels in vitro, whereas UR plus GE did not produce a greater effect than UR



alone. UR significantly reduced counts of wet dog shaking (:WDS]

, paw tremor

(PT) and facial myoclonia (FM) in KA-treated rats and sign%ﬁcantly delayed the
onset of WDS, from 27 min in the control group to 40 min in the UR group. UR
plus GE did not inhibit seizures more effectively than UR albne,_but did further
prolong the onset time of WDS, to 63 min. UR alone reduced the levels of free
radicals in vivo, as measured by lipid peroxidation in the brain and luminol-CL

counts and lucigenin-CL counts in peripheral whole blood, but the
of GE and UR did not reduce free radical levels more than UR alo

combination

ne. The results

of experiment B showed that GE decresed KA-induced lipid peroxide levels in
vitro. GE 1.0 g/kg. 0.5 g/kg and carbamazepine 20 mg/kg significantly reduced
counts of WDS, but no similar effect on PT. GE 1.0 g/kg significantly delayed

the onset of WDS. GE 1.0 g/kg, 0.5 g/kg, RO 1.0 g/kg and c!arbamazepine 20

mg/kg reduced the levels of free radicals in vivo, as measuréd by 1
peroxidation in the brain and lucigenin-CL counts in peripheral bl
g/kg also reduced luminol-CL counts in peripheral blood.

Our conclusion is that both UR and GE have antlconvullswe ¢

ipid

ood. GE 1.0

>ffect, and

have synergic action in the anticonvulsion. anticonvulsive action of UR or GE,

at least in part results from their suppression of lipid perox1dat10n
radical scavenging activities. In addition, RO has no antlconvulsn
is the same as Chinese writings recordings. .
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E{{ﬁ& 532 nm #5%E F i E MDA #)i8 & (Spectrophotometer * Beckman
Instruments Inc. > Califonia » USA)» 5 A S 4 E6 MDA &I —184%
%‘é R & R ot B A S 57 4 8 n mol R &R

ﬁ)%ﬁgﬁfﬂﬂéfi H}L%Eéﬁaa&%
TAHBRENEE - EE AR A ERFABELAGESN T 36
o WEX A) S 24 By SD 2R mwmaE > BENET ¢ DE%®

4 Kzﬁﬁ&ﬁ%% H gk - ILE Bl sadk; )i sl A KA (12 mg/kg)
BRI gt 3 3)s0kksm ¢ KA SEATAT 30 4 0 AR49 4k 1.0 gke 3 4)80 5k ho R AR
@:KAﬁ%mﬁﬂOA#nw%%ﬁiﬁ@LoMg:%%B)%%&mﬁ
PESD 2B A0& 54 Baxtie T 1 1) 4 1 BT HAES KA (12
mg/kg); 2) FAk 1.0 & P KA GESATe 30 SRR 1.0 gkgi3) X
Bi 0.5 48 KA SESAT69 30 48 R A B 05 ghg ' 4) Kw# KA EH
el 30 44U A 1.0 ghke 5) #HR4a KA E4ATH 30 a4k
carbamazepine 20 mg/kg « KBATH — 47 » 4% K4 pentobarbital (50
mg/kg) HRH TH EBEE - Ak SD & AW FEMMARER - A RN
M AT ER T EARMREES LY COAKE LM ARKERE > T
ZEHARELNREL NEPHCHKARALBNTIRTFEATRER
AHEFGMAL - BHETHEBA—EEER L REEEIEAPIE
B 4% % (MP1OOWSW » BIOPAC System ' Inc. : Califonia » USA) - 75
292 v Bk 304 L K Bk T AT Y 30 H-4BF] KA 241446 3 NBFALE -
BORE R 2K R #3045 A L KA 35449 WDS » PT » FM Fo £ — Rk WDS & AF
B P B 18 A% RPEZFANREFEAZARRBEEHRAMNEERE
BB MEAE -

45BN EGEMRAE

FABREREE S MERRKTAL  RMABATLEMTEL S
F AL by R o R 44 &3k + luminol-CL #v Lucigenin-CL &9 $t 8 - #— %%
#. 4L pentobarbital & Fi8 T '4£ A 44 heparin &3 AR S BEERAT 2cc B R o



b A R 6 S B R AR A48 T8 K A L R AR AR
R &Z CL ik » — @ THE 2 AHFZARKME - 4§55
AA€EMA%ﬁ¢$H%M§éﬁﬁCWE)%%H ¥
AR CHERZE  PAHBENAELY (fontal col
( amygdala) %o #5.% (hippocampus ) & 3% 84 A 48 4 3£ M\ pH
BT B R AR W e o e AR 3000 ipm F AR 15 1
BIERMA MDA 83 AR EREBEMAIRE ?f:'z*::&ﬂ [

A% luminol-CL # % % A& o S AT#% %64 % %48 2 (Sun
i 5 60 WA LA 0.2 co 2 dado 0.1 cc 9B (PBS > p
HA—E3 % g E ¥ (Model CLD-110 » Tohoku Electronic
L2 e 246 AL S8 o4 & 4 (Tohoku Electronic In
Sendai » Japan) £ EE P RIE - BMA %b’%‘ A photon ds
CLD-110) —18 chemllummescence counter { Model CLC 10

circulator (Model CH-201 ) #v—4@ 32-bit IBM @ A E§ B o » 200
25 mM luminol & PBS ZRAMEM EARBEHUEE T > @
B35 Fe AT M AR - 600 Fr2 4k 0 uA 0.2 ml &Y Zyrrjlosa—A
HAOBEREHNEE 1020 HAL - BEREHH LAY

A — A2
lce 8y &M
E{E A 10cc K
tex )+ F =%
7.4 &5 Tris-HCl
nin » 2R 4E B
b -

et al. 1998) -

H74) &464%
Indust. Co.) °

dustrial Co. °

rtector ( Model
)) » —4E water

fh2 4% > 1.0ml

i 2k o S HRR
iy 38 e o 3R
B 8 B

kKA o CLAERE R T aages » %4572 % 1000 WBC

B RERET -

A1 lucigenin-CL #4773 &= 47 49 77 548451 (Sun et al.

Chen et al. 1997 )° i 6 33t 2 AF 0.2 co W 2 dafo 0.1 cC ) 48
ﬁﬂA%wm&&A*@ﬁﬁ%%i*(MMdUDlw'M
Indust. Co.) » 4o kA3 » 200 #2.4 » 1.0 ml 0.01 mM lucig
%mﬁ%@Axﬁm%ﬁz¢’ﬁﬁ&mﬁﬁ$%%§M$
#2144 0 A 0.2 ml & Zymosa-A - M iE b R R AR B EE
F Ak o BB E e o LATIL -

|
|
=~ &3t aH |
|
E #5224 Mean£SD &5~ - &4 A one way of varian

#) Scheffe's test Ak X & @R a0 £ B o P /9 0.05 3 %
|

1996+ 1998 ;
fri5 % (PBS »
hoku Electronic
enin & PBS &

&k & « 600

4EREZE 1020

ice ( ANOVA)




U3 3
TE A
— R F B R RARE M KA S ST RACERANRE

B4 SD 2RAMKABENMAKA % KadinisTBatheik
B3 o (P < 0.001 » Bl —) ; & 4k3 ho Ak 44 1 3,49 Ao R At #1(P < 0.001
B —) EREFERG BT LIGHIEAP>005 B —) -

=~ iAo s ik R R KA 358588 R 51 9 FU R M R
18 & SD £ 8.4 KA (12 mgke) 4B EEHFARMEF - F/E605
M@ WDS» PT fo FM: B— BB NEERE B A PR Y B A B
(B=)-

O AR447E 1.0 g/kp > Fodhik 1.0 gkg mo R GR 1.0 gkg AR WDS (P <
0.001 » M=) PT(P<0.00l B =) FM (P<0.001 B =) th=k%k -
lediifod B R MABRER SEZMAFE£% (P>005 B=)-
ket KA S#H5 % —% WDS 95/ HRady 27 4222 &2 40
o4 M REERE 63 o4 (P<0.05> B=)-

ESHEPARNMRBEESBNHKASEAGAYNFRIEAR

1 KA 3 4444 & 8 KBS & g &9 frontal cortex, amygdala, and hippocampus
B IR RS TR ALY R Bl (P<0.001 » Blw) » Zeigiofedk AR
R A X BRI H (P<0.001 > Blw) - {23785 H B AALtE A sd3p ] - 4
s X RS2 HRFEN (P > 005> Bw)- & luminol-CL
counts /£ KA E5##m (P < 0.001 » B E) &3 wie il 0 IR B &
ik X RT3 H (P < 0.001 » B &) B8 EFosh i RS 4 R &Y
luminol-CL counts ;24 £%] (P > 0.05° B %)~ F#e) KA X4 K a
& % lucigenin-CL counts 4,34 fu (P <0.05 > B %) > i s ho S 4k 54 16 (P
<000l B%) SsimAm (P <005 BE) sk » 12syifosyik
Ao R B % 482 1 44 lucigenin-CL counts 2 A £5] (P>0.05 B &) -

}



£% B
— RRAEHNSH KA FHETRA/LHEA
KA 4274 % 8.0 0 s 5 @ fUAE# R E A0 (P < 0.001 -
§ 30 B8 o R AR AP (10 mg/ml > 1 mg/kg » 0.1
mg/ml ; P<0.001 B7<) RERIHAEEBEALiEA G AE
C RRHNKASRRABRELROLMMHKA
o BR X Hi 1.0 ghkg » 0.5 g/kg Fv carbamazepine 20 mg/kg

f122)

—

————

) mi
mg/ml » 0.01
LA B o

fik ) KA %

26 WDS 89k 80 XA 1.0 g/kg 0.5 g/kg dnhE k20 FM;éfJaxg;(P<0.001 ’

Bt) 28 PTAAER (P<005 B+)- 9 AR R Ak 1.0 g/kg
$— ke (P <0001 ) KA 0.5 g/kg AR
carbamazepine 20 mg/kg R}:& A B aLe54ER (P> 0.001 I-t:

=~ RRALAZFERE KA ’%%‘Kﬁ%i?ﬂa FBA kR é‘Jﬁe’(ﬁ
o AR XAk 1.0 g/kg 0 0.5 glkg » K& 1.0 g/kg #v carbamaze

fE kv KA 35#F frontal cortex » amygdala v hippocamp;us &

fedpey B (P<0.001 BA)-

W~ REBAEEHN KA B8 X 2% luminol-CL #o 1u01gen

AR A AL 1.0 ghkg AEEL KA “fé‘}fi#jﬁlf‘{i lununol-CL
0.001 » BA) MK 0.5 ghkg » A& 1.0 g/kg Fo carba;maze;
Rlsa A AR (P>0.055 BA ) oAU 1.0 gkg 0.5 g/kg
" #u carbamazepine 20 mg/kg A& P KA FH# X4 2% luc:igenin
<0.05° BA) - | |

{

i

A |
LRIIRMERE AR AR LA KA £ b{r‘jéﬁﬁ"-ﬁﬁ
BE¥im o B RP RiTe— @ ERSE KA ﬁ;gmgé,g@;;:

FAb4 E — 2 (Melchiorri et al. 1995) - A5 % i B A6 4E F 64 38 ho

] fy Ao ey R E A M ﬁ@#ﬁ%ivm-’?é@m%ﬁ{%(m
AP & & PR —ERAR A HAEA A é%&éﬁ

|

A B
'E‘:'—vﬂﬂ)‘{

r fie 2 Kk WDS
% 1.0 g/kg Fo
)o

pine 20 mg/kg
)R

in-CL & % A

th# B (P <
ine 20 mg/kg
y K% 1.0 g/kg
-CL % B (P

i f At e iR
B & B g i Ak
FE Ak 86 BR3P
etal. 1995) »

A ABEFF

.10




BEVER - HMERBETHEMREH KA S8R ET88AERA
B A5k 40k 3 o — Sh T 45 A B PO Ao 8 S0 R B Ao 8 TE HE AR A o
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WDS > PT #u FM s B RA RV R A0 — £ F— 2% (Hsieh et al.
1999 » Schwob et al. 1980 » Tremblay et al. 1984 » Nitecka et al. 1984 ) » 44
AT A e E A A b KA 3 8, KBS hippocampus #v amygdala & 333
Bl e BMBERE—BHUSBREEXAFCME LHREATAET
& » A FoRFIEATE L F— 3 (Hsich et al. 1999) o £ KA E 437 30 4
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'&jﬁ"%‘éﬁ%ﬁ. frontal lobe » amygdala v hippocampus & 3 &7 i& &1L Aia
HeoREIEEeam > FlaffE KA TR eI EFagaa o 38
db 4 B 4o ok BT K IEF 6944 (Bruce and Baudry 1995 » Melchiorri et al.
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1992) » T4 & sk kA (Moslen 1994) » A7 54 4P e 744 A
B4R A - luminol-CL & §/t & o & & 4 i % e 8& 4545 (Sun

KA # T 3

RERREZ
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( Chen et al. 1997 » Moslen 1994 » Lu et al. 1996) - ——%m%#&%ﬁ.&. B9
AT empEe s T BAAERAM ﬁﬂéﬂ.%{*ﬂﬂ@éﬁ 3t ¢ ( Moslen

1994 » Halliwell and Gutteridge 1984 » Reiter et al. 1997) %
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RTHF 72 6 &5 3 3087 49 B ¥ superoxide radicals #v hydroxyl radicals # & F#h
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FA T A H
r A — R

«‘r&.‘ﬁ"i MERBREBEFKAZERBER Y frontal cortex » amygdala

Fo hippocampus & 3% # 5 4 18 E b B HE fe mib%%iﬁ
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MR RRAEBESERPRBIG -2 - i
ﬁﬁ%%%ﬁ%ﬂ%kﬁLOM%ﬁu%ﬁKﬂﬁ%
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— Effects of Uncaria riynchophylla (UR) and UR plus Gastrodia elata (GE)
on kainic acid (KA)-induced lipid peroxidation in the rat brain in vitro. (4 i&#e
48 A R AL B2 51 81 Kainic acid 35 5 BUASAE K @ B4R A 69208 )
Supernatants of the homogenized cerebral cortex were incubated for 2 hr with (+)
or without (=) drugs. The concentration of UR and GE are listed under the figure.
KA: 120 pg/ml; vitamin E: 10mM. Lipid peroxidation was determined by
measuring the formation of MDA. Data are expressed as mean F£8D.* P <
0.05, *** P <0.001 compared with the values of no drug treatment; # P < 0.001
compared with the values of KA only; @ P < 0.05, @@ P < 0.01 compared with
the values of KA plus vitamin E.
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Baseline EEG activity in the sensorimotor cortex was charactenzec
activity in rats while awake (left upper). KA-induced limbic lobe s

Wet dog shakes
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eizure,

including wet dog shakes with intermittent polyspike-like activity (right upper),
paw tremor with continuous spike activity (left lower) and facial myoclonia with

continuous sharp wave (right lower). Each type of seizure had a ch
EEG activity. Lt Cx= EEG recording of the left sensorimotor corte:
EEG recording of the right sensorimotor cortex; EMG= EMG reco
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Counts of 180 min
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& =. Anticonvulsant effect of UR alone and in combination with GE on KA-
induced seizures. (49 #Fo 49 A X B KA 55885 28 V8 69 L 58 M 208 )
Oral administration of both UR 1.0 g/kg alone and UR 1.0 g/kg+GE 1.0 g/kg
reduced the counts of WDS, paw tremor, and facial myoclonia 30 min prior to
administration of KA (12 mg/kg), but these anticonvulsant effects showed no
difference between the UR alone group and UR+GE group. The time of onset of
WDS after KA administration was greatest in the UR+GE group, followed by
the UR alone and the normal control (N) groups. Data are expressed as mean *
SD. WDS= wet dog shakes; PT= paw tremor, FM= facial myoclonia; Time=

‘onset time of wet dog shakes. * P < 0.05, ** P <0.01, *** P <0.001 compared

with the values of C; ### P < 0.001 compared with, the values of UR.
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8 v . Effects of UR alone and in combination with GE on KA-induced lipid
peroxidation in vivo. (2 %8 A8 Fo &4 B o K B 8 KA 35805 1 18 RAL4E A
B E ) |
The lipid peroxide levels in the frontal cortex, amygdala, and hippocampus
regions of rat brain increased after KA ( 12 mg/kg) administration! in vivo. These
increases were inhibited by oral administration of UR 1.0 g/kg alone and UR 1.0
g/kg + GE 1.0 g/kg. The lipid peroxide levels did not differ significantly
between the UR and UR+GE groups. Frontal cortex= frontal contex region of
rat brain; Amygadala= amygadala region of rat brain; Hippocampus=
hippocampus region of rat brain. *** P < 0.001 compared with the values of N;
### P < 0.001 compared with the values of C. | '
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% Effects of UR alone and in combination with GE on free radical
scavenging activities in KA-treated rats. (49ikfvéglm XM AL BRH KA &
FahAeAnER)

Luminol-CL counts in the whole blood increased after KA ( 12 mg/kg)
administration. This increase was inhibited by oral administration of both UR
1.0 g/kg alone and UR 1.0 g/kg + GE 1.0 g/kg. The luminol-CL counts did not
differ significantly between the UR alone and UR+GE groups. Lucigenin-CL
counts in the whole blood also increased after KA administration, and this
increase was inhibited by oral administration of both UR 1.0 g/kg alone and UR
" 1.0 g/kg + GE 1.0 g/kg. The lucigenin-CL counts did not differ 31gn1ﬁcantly
between the UR alone and UR+GE groups. Luminol-CL= luminol
chemiluminesence; Lucigenin-CL= lucigenin chemiluminesence. * P <0.05, **
P <0.01, *** P <0.001 compared with the values of N; # P < 0.05, ## P < 0.01,
### P < 0.001 compared with the values of C.
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Supernants of homogenized tissue samples were incubated for 2 hr without

drugs (N, normal control), KA 120 pg/ml alone (C, KA cont:rol), K
mg/ml (GE 10), KA and GE 1 mg/ml (GE 1), KA and GE 100 pg/
KA and GE 10 pg/ml (GE 0.01), and KA and vitamin E 10 mM (E
peroxidation was determined by measuring the formation of ;MDA
The level of lipid peroxides increased after KA administration in v
vitamin E inhibited this increase. Vitamin E suppressed lipid peros
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B) =. Anticonvulsant effect of GE and Rheum officinale Baill (RO) on KA-
induced seizures. ( R fhfo A% KA 3% 500 M 8/ eo v m 208 )

Oral administration of both GE 1.0 g/kg (GE 1.0) and 0.5 g/kg (GE 0.5)
reduced the counts of WDS and facial myoclonia 30 min prior to administration
of KA (12 mg/kg), but RO showed no anticonvulsant effect. The time of onset

Onset time of WDS (min)

of WDS after KA administration showed significantly delay in the GE 1.0 g/kg

group. WDS= wet dog shakes; PT= paw tremor, FM= facial myoclonia; Time=
onset time of wet dog shakes. * P <0.05, ** P <0.01, *** P < 0.001 compared
with the values of C. :
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B A Effects of GE and RO on KA-induced lipid peroxidation in vivo.

(EFBRRBAEHKA FHEETBRAERGHE)
The lipid peroxide levels in the frontal cortex, amygdala, and hippocampus
regions of rat brain increased after KA ( 12 mg/kg) administration in vivo. These
increases were inhibited by oral administration of GE 1.0 g/kg (GE 1.0), 0.5
g/kg (GE 0.5) and RO 1.0 g/kg (RO). Frontal cortex= frontal cortex region of rat
brain; Amygdala= amygdala region of rat brain; Hippocampus— hippocampus
region of rat brain. * P < 0.05, ** P <0.01, *** P < 0.001 compared with the

values of C.
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) /u Effects of GE and RO on free radical scavenging activities in KA-treated
rats. (RBiA KR AEE BH KA %58 § A8 #%4%R) Luminol-CL counts
in the whole blood increased after KA ( 12 mg/kg) administration. This increase
was inhibited by oral administration of GE 1.0 g/kg (GE 1.0). Lucigenin-CL
counts in the whole blood also increased after KA administration, and this
increase was inhibited by oral administration of GE 1.0 g/kg, 0.5 g/kg (GE 0.5),
RO 1.0 g/kg and carbamazepine Luminol-CL= luminol chemiluminesence;
Lucigenin-CL= lucigenin chemiluminesence. * P < 0.05,**P<0.01,*** P <
0.001 compared with the values of C.
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