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A Study on the Mechanism of Acupuncture in
Suppressing Epileptic Seizure

e, BB F IR
15 &8 R
w2

SHERAARNTEABBRAE - EPREMRALTL
E—4ARLEARANBREY A THETRAEEGRE - AF
BAEEMERAPR AR ETAENAER > AmA LB ARBELRA

RlMEey e FRARRE A — LB RBR Y AELTY -

SRETHBTOLREG _THF CRAEFTELANNRSE
LA WBREHA LT EELTBE N RLEYNER - — M
THRAREEERNERARFMENELRLAM - 7% XBkis d » 4
RERMDVRERMBIESEBAR MARKM A #4228 HA
RASHAGIFXABEBT  AAUABRVEREINER - 424
LU EEL  FTUAARAI R ERIEFT A BBR T4 R A o fTes4
FA A% 4% 2R dep 5 Ra i &Y B4 o

AR T » R AREG B AR 78BS (1.7g/kg, ip) MEE
BT (1336 U) AANEHEBESHHAE A B H LG IEIE - KMAFA
M ERERRBEERFE A RGEA D P EERZIETERBE
RE BRIt LB BB BB EEH AN T 551858
> BT 8 ELBMUBRMZEEMHIHIE - 4R HEUB
B BRPMBESSHNEARKRARERK AW Tk ey
LR AFERREBEIRE IR RHE -

AR FHERBEREBD T HRESHART » FABERHED
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RERANRKOBIEERR T AR EEA IS - F4RE
S5 RBRFT U F ARG BRBMEEHA R - KM E4S (15 mA,
6 Hz) &3 (Gvl) 242 (Lid) BT THRARE RE ¥ H 581
ETYHMNEMAII RN REBEEUABREBM T RE L4 A
AP BT R

BRI FREREHNAE  HRTERBEHNALABRBEEERE
RS EBRAI AAMIHIE AR BETUMHIEE LA R EF
% AMARRERSRFBABEEATRAZCHINH B L
R BR JE B AR, o

BSESS - Baml ~ 4T R - B~ MEENN - BER

ABSTRACT

There are about one hundred thousand persons still suffer from
epilepsy in Taiwan. Most of the patients have to take anti-epileptic drugs
all their life. The drug commonly have serious neurologic side-effect.
According some patients are reluctant to regular anticonvulsant therapy.
Acupuncture has been used in China for over two millennia. It is an old
and special therapeutic technique, as well as a young and developing
medical in the world. Acupuncture is used to treat many diseases which
are related to the nervous system. In many reports point out acupuncture

can supress epilepstic seizure. To our knowledge, acupuncture is seldom
appear serious side-effects in treatment procedures because its curative

effects are via own body regulation. We are very interesting to wonder
about the suppressing mechanism of acupuncture to epilepsy.

In our study, we tried to study electroencephalogrophy (EEG) and
amino acids (AAs) levels change in animal's hippocampus in basic
condition and epleptic seizure condition after acupcncture was used.
Adult, male Sprague-Dawley rats anesthetiaed with urethane (1.7g/kg,
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1.p.) were used in this experiment. Penicillin (1336U) injected into
hippocampus that used to induce seizure in animal. We used
electroencephalogramer to monitor EEG of animal's brain and
microdialysis technique to monitor AAs levels in hippocampus. There is
no change ot EEG and AAs levels at basic condition no matter
acupuncture with or without electric stimulation (15 mA, 6Hz).
Acupuncture and electroacupuncture (E-acup.) did not reduce the epileptic
seizure wave number and amplitude in EEG induced by penicillin. We
found the increased of glutamate levels in the hippocampus which induced
by penicillin, would be significantly suppressed by E-acup. at
Changchiang (TM1) and Hoku (IC4).

Base on our data, acupuncture might be not strong enough to treat
epileptic seizure by it alone, but it might be an auxiliary treatment in
epileptic seizure. However, acupuncture suppressing epileptic seizure
might be via supressed the increasing level of glutamate at the brain.

Keywords: Epilepsy, Acupuncture, Glutamate, Microdialysis, EEG
T WE

B AN PRl BT mBERERI A - BR&
mE o RENEERIATGER  BRAEMSE XA~ 4ME -~ 5
R-RHp-HEE - -BRIE-BTRESER RSN T LBMH - &%
WETAERNA TOEACERARHR > MBLAORBEILEALLBRE
MW EBENSERFHEE 25 (BAFHEBEAETSFE5E120
L) BHRTABARBRERL-—AEGHEN] - ERRELATEER
HAEETREREEZAG B HAE Afﬂbﬁﬁé’]%ﬂéﬁﬁx:«% » 3% R TR
ABRAKBERLEGHAE —FmET BB FTXABAaTREMIEH R
F 5 5 E > 49;%%3%*%%&%5&}5 Ef > 2R FEHALZIER
&%h MR ARAF LU RERE AR EAHEE K

WATHGERGI I F i 2B HEN AL S E » TG k=31
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MRS REEEZGTA BRAEIFEWNTTR - FRURE 7 — 844
BHEREMTABMORESEEZARXFTAERALFRA -

HREKRBABGBZ2TIEFTIHHRYN—Z B E2458 > Lk
BOARARALTS ARARFAZAAREHBENMMY  #HEXEHRETH B
TARSRGEEARE  EMRHARLBEREZ LR - RAEEHR
HRIE AEXAMTELALKER2] A REHBL > 7T
MAM - BAREEZRESBRANER  HEBRAMHARARENEHR
AR RXRR > MR BATARMEER EER T HBIIEEHE
FIARAMAER TR TASREFBMILE  UERBRIHRA
ERRMLAE

RIE SRR AR R B PR EMEAHE (Glutamate )
REABEFTAES » WA seizure 3 % 8F > H glutamate level £4
B B8 L #3R,%[3,4,56] ° Glutamate {& seizure 254 05 » L HS P 478
#2445 (initiation) R 3FEHL (spread) I B E[7] A —F @ L EFH
2 F #p #| M B B B2 (y-aminobutyric acid; GABA) B ¥ #RE €M
% glutamate level LF-m A i5HutE e EH[4] > AL REH &40 T B
LR K -

st R o) 6 B E A Tﬁbﬁi*"iéﬂ%’(;\{ﬁﬁﬂ%ﬁ’]*#H?éi FAH
BEMLERBAREGAZFEATREMNELE  Ad PRFEHAHOK
BH BB T AR mE L BRER[2] éﬁl\é’rﬁaﬁa‘ SNAS 48 4R &Y 15
o FFRMMABEFER D substance P [8] * calcitonin gene - related
peptide[8,9] * % #h 24k F autacoids (4o ° histamine * bradykinin °
serotonin & prostaglandin & +-+) 4.€ KX EERHE 5&[10] e E &
HRUATERTEEAOHEE LR BER » RAHRAFFAN
BE TEE B B & BELAKRBI] LB PIERE P e
% & 44 * acetylcholine[11,12] ~ serotonin[12,13] "
catecholamine[13,14]2F € & 41t o PR UL R M A BB 3R 4T R &9 B s AW
£ AR BE P Glutamate level R 3¥ AwhE F GABA level #41F B 4% &
FABEAFRBR YV REKRE  BTHEEF L —BAEMRXIFTATHE
gﬁ- 5

AARERLAFFHZ A TARERMA TR AZ T HH I AP
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BALERT? MAERMFBEREFHREEHMBIOER X o
ff ? BB AL RPIAABRRER BB EF GRS B TR
4% 1% (electroencephalography, EEG) R A At % % 1 A /£ & Bl BS P 1L £
g EH " EEH (microdialysis) | * £ 3% %47 5] 25 8 8
B BEAEERMEERE > Bl REHdRBBEEF AR Z
EZERBERFEERERAMABTECARICLENE —EAF B RE
HHRHTRFE R RN

A HHRFE

AAFRFNEEHRFFTHEF A XBLC A5 K E BRMIE
Ak (penicillin B8 W JE447% ) [15]R 40 5 47 3o B RIS & 49 @15 8
HRESIL RBESMRHEMAT RABHE ﬁia‘fpr”ﬁ*li%ﬁéﬁ:}”’
T oo B EH M H M (microdialysis) # 1980 # & %% # F £
Ugerstedt &2 1 » T+ 2 FROEZHFAN R AL DEZHHAR
@ AR RAPEFHE[16] 0 #R4FE B AT 89 BT ° microdialysis IEL'“IE}%
X 6 E R RS SR AT Ak S B A 0 A s BT YT BB B B 9 A
GARWE ZRESIL  FEE B ERRME R A @1
Bt H #A[4] R RA RS R U ELE R4 R
HireehAIERIEFEHS -

A RERG S WA s~ KB R (Sprague - Dawley
rat) B4 EH 250 -350 A H - FAEMNEE 24 £ 1C AAR @ Befef
il & 12 - 12 e B A EME T 0 SRR RFIFHBER v AR -

WMEENMFHERARE R ALS4 L A4 F[17]% % o s 2L
MEEMETERLB/BES —RYE (100 pm, 0.d,;40 pm, id,; Polymicro
Technologies Inc., US.A.) FrEs4 M @ —#RE B K#20 cm — 3% 4% %
1 mlE 44415 (81420, Hamilton ) 4 A # & #47 ¥ 7 (MD-1001, CMA )
B AT R 0 ARG E » A—REZEFRHA10 con B A
FEV 2GR E BFEAIBEA300 plic EREF A RBKE > Bk
ZEENLN  EAANALBZYEATHAN RN EAIE2 mm
A ERE R EFALE PN ERBE (cut off 6000
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Da, Spectrum Medical Industries Inc., U.S.A.) &.4% > L Polyimide
sealing resin (9508, Alltech) % B IR A3F664F » FEATEHR
BER IR BG AR o Mk = AR B E 2 I A — R AV F4E A 7 penicillin G
(P-3032, Sigma) #4 H 44 T H3F - — 35 B AR K& E 47 B3y
304 5 — 3 Al4E L 50 uliE 414t 5 (80565, Hamilton ) ) A /X 4%
7 (100, Stoelting ) #& B ENBEEL o AT Ba 5 3R &9 Bty 2149
mM Na(Cl ~ 2.8 mM KCI ~ 1.2 mM Ca(l, » 1.2 mM MgC(Cl, * 0.4 mM
Ascorbic acid & 1.3 mM d-Glucose pH=74~7.2 °

B e HATRAFH 0 K8 R LA Urethane (1.7 g/kg, ip.; U-2500,
Sigma ) BLEF 5 RAITRAFTIEE F47 0 RIS TR E - £ 45 &K
BkiE AN F 4 (PE-50, Clay Adam) T4 T 84 R b B854 IO EF B
PR KRG RMHMESAMESR (model 150, CMA) BRI 3 LA £7 iR TR
WIHHMBBA3ITC HZTRER - LillghWERFiHE RE > &
S i% 2 SR A 3 B A4k (model 900, Kopf) Bl & » BT Tl
i F 5 R T B - |

FHMmeMAEARAREIGYRBRMERAE > T Z UL
%Zi ) #] & Z penicillin (334 U ~ 668 U ~ 1336 U) AEinh&sst -

ﬂﬂ%ﬁﬁz&ﬁ%?xﬂz%ﬁﬁ#@%ﬁzﬁﬁﬁw@ﬁ?

FTREBMERTFHN BESMBEEAEMEDL LBEE © &% Paxinos
and Watson [18]K & B A4 3F & 3 2L bregma A A F 5 > ©148 4.3 mm °
@A 2mm * FIRASTLHAEE T LI 0 FMEEH (active length: 2
mm) FEHEABET T 44 mm ° EP&{?"L’(E!@*IT«R%K active area
BAKPEERAME - FHOEHEOELXNEBIBT » HEHENAN
Z %54 F ¥ H 1.0 pl/min 89 R A TR B RURIEANIRE A & —
NEFE T BB BRI E — R R BRABEAHE A 20 ul
B = REA 2% Fpenicillind B —REEF UG 441 plehRE X
ANEGF o RAEABAELEA2 ] » penicillin 7 EABGIR 218 0 KR RE

a4 —EEARE  RKEIEIER B ERATR > LB

FALER B 0 VERSSR I R A RSB E - AP REAR
REREFSURSBIIBZ N

B ERAEANFHRATBHARMHN LRSS T AR
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R BRROKEAR AP E?BEREMEL LET » &%
Paxinos and Watson X & & F&3 B % 2A bregma &K E L 0 %1% 4.3
mm’® @A 2mm AETF 34mm BB EEILH4TEREEEE
B BSE A B E (model p511, Grass) 694847 B 3% bregma 1 AT
3.1 mm * @AXR®AE 0.8 mm #4 B4A4TR] B REAGRE > LASHAT A tL
T MEEHHBAFERNTE  KRIE R TR B IR frequency 30-
40 min-1 & amplitude 5 Z20 mVEEMEP R I G AR EFKE -

o5 REBUAREFTHERRZEAEZAHRM © penicillin (334 U ~ 668
U+ 1336 U) &## 7 - &Afﬁm% WMEEALHTERESHEZ
% T — o B+ 4B R R Z AT - 08
(penicillin) Z 1% * AR& =1 \‘&”‘F"] Bp =] | 25 Ba 0 iR » BB =14
SRR RIS 218 BIAMEST G 0 LA AT A H B MAIR RN F
TRE -

BB R BN RENEY (penicillin) 3] ERM
R ERA X AR BEAMERTALE? %Eﬁ*ﬁ%ﬁﬁﬁz
— 34 B B A8 B} » 12 penicillin B € R £ #£3£1336 U * 5 MM penicillin
EANFEFE4 (15mA,6Hz) 120 448 > EB P BERAE 0K
o

+ il #4345 K flu A o- phthalaldehyde ( OPA, P-0657,
sigma)* OPASIH A PRERABRSITERBE ALY E » ASERAEE M
FiknEEREBARZREARE  BAANARAARARAREE - $TE
B JE B4R AR 8E » OPA 27 mg /A 1ml MeOH (9093-03, J. T. Baker )
¥ » BAwA 5 pl mercaptoethol (M-6250, sigma ) * ¥ & #u A borate
buffer (0.1 M, pH 9.5) » # /84 Z 474 R & Bl &8 4 @m7 -30 CAIR
B —REARERATE - ERFEEBTERER 134 pliwA20 ml
HAY » STAFR Y 2 min © FAE BREABIZEBBIRGARA 102 MA
BARTE  —BANER TR MUEABREREERFFRER 5X108
M~10"M>5X10"M~10M~2X10¢8M ~4 X105 M ~ 8 X10°¢
M~ 105M > 5X105M ~ 104 M -+ — 4% B IR B MUK B -R % B Hdb
0 UL HEBEABERPEARBREE - BRWTROBBRHBELESEWHSE
BAS Co. (US.A.) %4 #.6.4 pump ( model PM-80) * column ( MF-
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6199, 3 m, 100 X 3.2 mm ) > column heater ( TL-30, Timberline ; #47F
column 440°C ) » autosampler ( model 100) » fluorescence detector
( excitation wavelength 330 nm, emmission 470 nm wave- length cutoft
filter; model FL-45) ° &R R BRX B HMHZEER  BR A
61,484 B 42 %7%  (acetate buffer ) & acetonitrile (9017-03, ]J. T. Baker )
HHELEA20: 35K B L2 B E % B ~ acetonitrile X
tetrahydrofuran (9441-03, J. T. Baker) Z8#tL & %839 : 137 : 24 -
ik C 6,4 BB 4 %% ~ acetonitrile & tetrahydrofuran #8 # tb & 2
128 : 382 : 340 ° £ HAEUE L4 1 ml ARk HREEAZE AL
AR A PR 1 o4 KRB LUER B IPIR 15 mdE 0 X4R 2 HsE A
85% A B #115% FR C HR > £l 58X R Zx10% F&R B X
0% HFRCAFBH/MAS 1 74 RIEFB|ER A TR 10542 ° MK
b #2 ) 48 ¥ $2 aspartate ( A-9256, Sigma ) ~ glutamate ( G-6904,
Sigma ) ~ glycine ( G-2879, Sigma ) > taurine (T-0625, Sigma) ~ g-
amino-n-butyric acid (GABA ; A-2129, Sigma) A histamine (H-7250,
Sigma) #5144 113366165 & 144 54 H » BRI
&% 013~ 015011013 ~010 A 18ng °

B &t oA RS T REIE AL two way analysis of
variance with repeated measured Z## & @kl X FHF 2 £ > H LA
Scheffe multiple range test ¥| %] 485 ] 2k &4 £ 824 Student's t-test 4R &
RN AALTH £5 » p<0.05 & BAF ABMMH &L -

ARXRAETERGE 3 EIEHOEHMAENX - KA A
BRASNMH AR AEHE F&RA S A M F penicillin 69 7E N fiq
Hm s AHBFMGEMR T 0 95T 401 penicillinZEANZ £ 20 748
FEE B ABREE SR ERS - KT AT #F penicillin £ AN 1336
U~ 668 Ux332UF4EAAEEFAFEMT » KB HE Y aspartate
FAZEEAS5592 £ 2113% ~ 2652 + 13349% £.324 + 02 b AR IR A
(Fig. 1) » # %@ ¥ glutamate £ #& &% & 6764 + 158126 ~ 1963 £ 515
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% %409 + 103 % tb X 4B & - # B # penicillin & € 65 L
glutamate 77 L A+ Z R &G B o tb B A 43t LE RO KE (Fig. 2)» #4
Z R penicillin B A S H 3] L& glutamate RELEK F LA RZK - &
538 P glycine LA & & A 371 £ 36% ~ 304 £+ 79% 2. 156 = 37 %L &
R B 0 B yMEpenicillin% T 1336U 2 1 > #1494 R glycine LA &
TH—EASKHEARA LA &I ES (Fig. 3) ° %52 ¥ taurine L F+
RS A 1137 £ 169% ~ 1303 + 304% %490+ 123 %L X &R E
penicillin 1336U #2 668U 5| 4§ taurine /& & & & 7> penicillin 334U £ 5] 4
Z taurine /8. & b #1482 & 1336U #] & X penicillin #7 5] % 2 taurine /R B
EABEAFE#FER (Fig. 4) - 558 ¥ GABA LA RS A 416 = 123
% ~ 213 + 18% %350 + 5S0%tb k% /BEE (Fig. 5)° B HE¥P
histamine £ #H 38t 55 % 126 + 8% ~ 130 + 23963 148 + 50 % bL A IR BL
(Fig.6) °

EERE I B FHAIRATHAME RFTHAM ST 2
MNEEESHMABTRAEMEILDE o F 4 H penicillin A7 7| 58 69 5
Mk RPLRBRAETLE - 22U TS (JAR6 Hz > EA15
mA) T4 &% (Gvl) RARPIFR T HPBEM XA E R A 10w
093, % (Fig.7) 123t R LB RMEE -

ERZ BN EZRBEEZY (penicillin 1336U) 3] m@MZ
%o HREBRUYPETREABREERICATELE? ROAKRRRAAR
RFUEHEFTRIIN BRI EREABBRDEREAE
TR % % - penicillin 1336U 3] 2B R THE AL BEHQE R T X/
HKEBBRBEA2WWTHENLELAZRSHEE » A biF R E 4 (6Hz,
15mA ) #|3& B (Gv1) KA (Lid) "B 7T 45 b @ 3R A s e A BE IR
E@#ibegBmod » £ R TAL ° aspartate /£ 8 £+ R & F 67 B Ay
PAEEWT| B REMBEEFRE LA RS AS5592:2113% A KR
B 42 Ek%BRASSFR 4 Raspartate 2 LA B TS B
2080+607 %6 & 2069 + 779% (Fig. 8) A BMW LA B K& R
aspartate JR & EFHEX K > {2 A 4t L i &R £ 9] - £& glutamate 7 &
ARG TFHEE  ETEEYHmELBEELAB 5 A 67641581
% MEHFNHEBRRS LA S H21822662% K 16212464 %
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(Fig. 9) » £ 43t LIF A 8845 & glutamate E A2 K » T4 BZEHR
RV A8 o fglycine T BMARS THRF A PR EY MELR
BELFTHB L AE3TI+36% > MEHAN B KBRS LFREA
462434 % 5 354+70% (Fig. 10) ° f£ taurine 7 @£ R & T4t R o5 0 K
e REYmELEE LA B OLAEL1137£169% » @ T4 8 E %
B ABER A A 1388+202% & 1604+410% (Fig. 11) - £ GABA F &
hAieT42F B TREYmELREE LA T 7 A416+122
% > MEHREKEKBERESLTF S AH438+146 9% A 881+291 % ( Fig.
12) 3BATHAOERALEHK PCGABALHERSRERFA AT
o faHiz®@meFl] Y GABAGIRE TR T4MER S AR9AME
F2 GABA R E FTI% o fLhistamine ¥ @A KL T4 & 05 > HBS P B %
YmiE HRE LA B 7B 12627% » T4tk iR R A SFH]
% 168+19% % 203+28% (Fig. 13) T4t 2% 605488 F
histamine A #mw3g LA &3 % o

B it

ARFIZEILBRASMEXF » ROITREBRF S TRAR
4m B 7b 64 R JE I & penicillin M &) EA BN 5 5B E R F W LA -
# ¥+ glutamate £ X A B 4B KGR £ > @ B £ 85— H F X penicillin
B & & 2 glutamate £ S da f Sh 6 R B LA S K 43t LRBAARE - &
T HA 6 SUBKAS H[19] 0 B-lactam B A FAEEBKREMEH > g3l P&
WREEGHIER > BRHFEARF - WBRBMEFEFF o penicillin
A lactam#L At F6— & > @ P-lactamFAILE F TR S[20] 0 T
4 d 39 ] GABA , % 8% 24# Clchannel B Bf] » W& B EML £ EH
MARIEE > MAERILIA L - MGABAZBRAESRR P ERHES
¥ # 4 #) (tonic-inhibition) A &[21,22,23]° £ ¢ & 7 # 2 K
GABA , #3935 #i# bicuclline 2 & R B L GABA K P MR £ & %
it > 12 & glutamate JE S ¥ 69 E E 4reA 88 E # o # ¥ 4vaspartate
glycine & taurine /£ 8§ ¥ /R B L > T £ & & glutamate /£ 86 7 iR A b
Azt EEmiE Rl CRABRAEFEE XL ERBIBIBEGE
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.I_-.

OB ABERERE o &35 » £ RATF B3R & Bk P[15,24] 0 %
B, VA RT # penicillin 28 & AR F A5 884 Ra B 0 R L& R
i B 4 4% 3 7] PA B penicillin B 2 3% 41 8§ ¥ glutamate ik & L #2 & >
T IEFRMBERD > TRAFTERMEERATEHRSE LAH

72 o

JE Bt 741 #A %47 #] A chloral hydrate % & M85 Eh 4 & R BR B » {2
7 .1 %% 3R, chloral hydrate 3t & /% 4 45 glutamate & B4 F IR E /%45 —
o ERBIFHGERNF R glutamate B PIBEERBZ TR o
Fr A1 5 7 B2 B B R 6 B EE &) » urethanef® & £ s+ F T A
LA REE c ARTIE—BAHARERY » TAEFHEAEHRAE LA
B P IR T8 2 1% 3 8 38 ho 2R ) 6948 % > 9T B, urethane Bk B3 & 2 JE
TRAENAMEL -

#4791 ¥A penicillin 5| 2 /4 3 G LR 3 1E » RS T B LT s
RERFAGRBBME > BT RABEARML T RETRE 1-3/ B 1ERT
fa] o MIATERUFHEBRIBE (AP -8 - KR -HE - ERE
) ARERBNEEASKZTRGAGIE > BRPIAASGMEMREEE
REZX TRHAZAFREAES IR ERLENIE > PFAULEEARHG
HERE HirFRMEENOTLE - KMNBAREH R AL &5
Ao BRUATANS R MR ERIAREEAAR KSZ %1 -
w— R ARG E LRI (Fig. 7) £ E4 (15 mA, 6 Hz) TR
F &N > SRR MIEE B %Y o {28 F R H45 L 2 1% BRI
HEeAHFLARE  EILTREAMRE -

REBRTIOARLEARE —HOHOUBRTMEAAT R _FAENHZ
XA R EAENIEAE (6Hz) RESH (15mA)’ ERHEKBERESL
£MEREABIMERE KB > doglutamate (Fig. 9) K aspartate (Fig. 8)
A PRELAGZEBRAER TR HGR » HKMT i
THOERAeWPE TR AZIETHEAR - H—F @ Eétb¥
¥l R R ER AV A > & Fig 124418 H GABA 3 28 £ 58 8 7] 4% 69
F)BY B4t 378 A £ 588 3] 4 ] 65 hu 538 GABA 4& fa i 91 IR BL 3 Ao
B AT H2HBA0 74T R R KRESH SR » T4 LR
% GABAARS PIRETE -
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Golt@nRd  RMARLTHERRIARNHEHATN
BRABR IS M ASREESILEE B RLEEHE LR BB
BREHBGHEHFABE > LT HERBRANEZEE R IR
B ﬁ'i-f’\“ljﬂ HEARAREF » ROLBEREZFHRXEHGER

FORMEAB AR BEABR AN PRt AR EEE Y
%E T RHRHENCEEFTAHNBSELEEHAGEE - 2L 81 d
BT TREGHNEDI B EERARK P EAELA B A
#ER > MENGHEERET A RER P REETROER » &7
LA 89 88 & & B &1 69 56 BT L ek 4K B Tiﬂﬁfisﬂ?‘cﬁﬂémé’ﬂ%%&féﬁu
M| PR AR N RE - AT Ll RREER - 12841457
HENFIRGBMEELLEREMIPHER » KM ERERA
B F AT AT EH B P glutamate R GABA £ RAB & M M8+ iR B # 1k
BEAlH —EOMRE2] ANAFAREERFMEENZENERTH
mIEEILE &5 R glutamate R GABA £ B2 ey E E 8 » W
B8 M 3 41F &£ — 48 all or nonefE R » AT LA FK 45 2B 38 R T 41T A BB
glutamate B ViR E LA 894 A > (B R A4 & BAE P glutamate 892 &

WRARFG| B BRAIER » M A 4 glutamate B8 PIEE TR R &
] A B8 R B Bk A A4 o

18 ~ &gl

LERABR T BRI R 4B & R T 5K E) 42 &5
BHHMBER > TUHRL A CTRRBZIFEHLLOHE - T4 (6
Hz, 15 mA) &% & & 3% 7T SL kA& glutamate & aspartate £ B4 5 %5 1F 65
PP RELANER » BT GABAK PEERE TR 2L 832K
YRR RS Bk L - AT ESTE BRI A 85 B35 M N6 5 58 M 5
o R P E R AR E LA & At &394 ik 3k 8 T 515
Ml CTRARE BSR4 E -

EEAREF  BRAGTHEFELZMER > AR IAL &
B ERGI > RIEAMER YA Z e EREE XA M AL o 4t
REOVER X B RFEVER M & B0 — B85 B 405 0 F7ILE
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REFEA X G5B MUARFIZA LGRS X o2 2L
RS RGHEBK  TUHFE L4585 -

FE ~ 25 gk
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Figure 1. Effects of penicillin-induced aspartate (ASP) release. Time-course

detection of ASP increase in the dialysate of the left-hippocampus following a single
microinjection penicillin to left-hippocampus in urethane (1.7 g/kg) anesthetized rats.
The ASP increase are expressed as a percentile of control, which was defined as the
average of results of analyzing of the three samples immediately before penicillin
administration. The arrow mark points the time when penicillin were injected to rat's
brain. The legend shows the dosage of penicillin and number of rat in each group.

Values are presend as mean+S.E.M..
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Figure 2. Effects of penicillin-induced glutamate (GLU) release. Time-course

detection of GLU increase in the dialysate of the left-hippocampus following a single
microinjection penicillin to left-hippocampus in urethane (1.7 g/kg) anesthetized rats.
The GLU increase are expressed as a percentile of control, which was defined as the
average of results of analyzing of the three samples immediately before penicillin
administration. The arrow mark points the time when penicillin were injected to rat's
brain. The legend shows the dosage of penicillin and number of rat in each group.
Values are presend as mean+S.E.M.. Significant difference between 1336 U group
and 332 U group are indicated: * p<0.05. Significant difference between 668 U group
and 332 U group are also indicated: # p<0.05.
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Figure 3
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Figure 3. Effects of penicillin-induced glycine (GLY) release. Time-course

A

detection of GLY increase in the dialysate of the left-hippocampus following a single
microinjection penicillin to left-hippocampus in urethane (1.7 g/kg) anesthetized rats.
The GLY increase are expressed as a percentile of control, which was defined as the
average of results of analyzing of the three samples immediately before peniciilin
administration. The arrow mark points the time when penicillin were injected to rat's
brain. The legend shows the dosage of penicillin and number of rat in each group.
Values are presend as mean+S.E.M.. Significant difference between 1336 U group

and 332 U group are indicated: * p<0.05 or ** p<(.01.
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Figure 4
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Figure 4. Effects of penicillin-induced taurine (TAU) release. Time-course

detection of TAU increase in the dialysate of the left-hippocampus following a single
microinjection penicillin to left-hippocampus in urethane (1.7 g/kg) anesthetized rats.
The TAU increase are expressed as a percentile of control, which was defined as the
average of results of analyzing of the three samples immediately before penicillin
administration. The arrow mark points the time when penicillin were injected to rat's
brain. The legend shows the dosage of penicillin and number of rat 1n each group.

Values are presend as meanxS.E.M.. Significant difference between 1336 U group

and 332 U group are indicated: * p<0.05.
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Figure 5
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Figure 5. Effects of penicillin-induced y-amino-n-butyric acid (GABA) release.

Time-course detection of GABA increase in the dialysate of the left-hippocampus
following a single microinjection penicillin to left-hippocampus in urethane (1.7 g/kg)
anesthetized rats. The GABA increase are expressed as a percentile of control, which
was defined as the average of results of analyzing of the three samples immediately
before penicillin administration. The arrow mark points the time when penicillin were
injected to rat's brain. The legend shows the dosage of penicillin and number of rat in

each group. Values are presend as mean+S.E.M..
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Figure 6
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Figure 6. Effects of penicillin-induced histamine (HIS) release. Time-course

detection of HIS increase in the dialysate of the left-hippocampus following a single

microinjection penicillin to left-hippocampus in urethane (1.7 g/kg) anesthetized rats.

The HIS increase are expressed as a percentile of control, which was defined as the

average of results of analyzing of the three samples immediately before penicillin

administration. The arrow mark points the time when penicillin were injected to rat's

brain. The legend shows the dosage of penicillin and number of rat in each group.

Values are presend as mean+S.E.M..
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Figure 7
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Figure 7. Influence of penicillin and electroacupuncture (EA) on left-

hippocampus epileptiform discharges.
A. EEG before application of penicillin
B. EEG after application of penicillin (644 U, left-hippocampus)
C. Stimulation period of EA (6 Hz, 15 mA; Chang Chiang, Gv1)
D. 30 min after application of EA

The calibration makers indicate 1 mV in the ordinate and 10 secs in the abscissa.
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Figure 8
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Figure 8. Compared nonacupuncture (NEA) with EA on the effects of

penicillin-induced ASP release. Time-course detection of ASP increase in the
dialysate of the left-hippocampus following a single microinjection penicillin to left-
hippocampus in urethane (1.7 g/kg) anesthetized rats. The ASP increase are expressed
as a percentile of control, which was defined as the average of results of analyzing of
the three samples immediately before penicillin administration. The arrow mark
points the time when penicillin were injected to rat’s brain or beginning the EA
stimulation (6 Hz, 15 mA). The black bar shows the duration of electric stimulation.
Gvl i1s Chang Chiang and Li4 is Ho Ku. “n” is the number of rat in each group.
Values are presend as mean+S.E.M..
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Figure 9
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Figure 9. Compared NEA with EA on the effects of penicillin-induced GLU
release. Time-course detection of GLU increase in the dialysate of the left-
hippocampus following a single microinjection penicillin to left-hippocampus in

urethane (1.7 g/kg) anesthetized rats. The GLU increase are expressed as a percentile
of control, which was defined as the average of results of analyzing of the three

samples immediately before penicillin administration. The arrow mark points the time
when penicillin were injected to rat's brain or beginning the EA stimulation (6 Hz, 15
mA). The black bar shows the duration of electric stimulation. TM1 is Chang Chiang
and IC4 1s Ho Ku. “n” 1s the number of rat in each group. Values are presend as
mean = S EM.. Significant difference between NEA group and EA (Gvl) group are
indicated: * p<0.05. Significant difference between NEA group and EA (Li4) group
are also indicated: # p<0.05.
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Figure 10
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Figure 10. Compared NEA with EA on the effects of penicillin-induced GLY
release. Time-course detection of GLY increase in the dialysate of the left-

hippocampus following a single microinjection penicillin to left-hippocampus in
urethane (1.7 g/kg) anesthetized rats. The GLY increase are expressed as a percentile
of control, which was defined as the average of results of analyzing of the three
samples immediately before penicillin administration. The arrow mark points the time
when penicillin were injected to rat's brain or beginning the EA stimulation (6 Hz, 15
mA). The black bar shows the duration of electric stimulation. Gvl1 is Chang Chiang

and Li4 1s Ho Ku. “n” is the number of rat in each group. Values are presend as
mean+S.E.M..
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Figure 11
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Figure 11. Compared NEA with EA on the effects of penicillin-induced TAU

release. Time-course detection of TAU increase in the dialysate of the left-

hippocampus following a single microinjection penicillin to left-hippocampus in
urethane (1.7 g/kg) anesthetized rats. The TAU increase are expressed as a percentile
of control, which was defined as the average of results of analyzing of the three
samples immediately before penicillin administration. The arrow mark points the time
when penicillin were injected to rat’s brain or beginning the EA stimulation (6 Hz, 15
mA). The black bar shows the duration of electric stimulation. Gvl is Chang Chiang
and Li4 is Ho Ku. “n” is the number of rat in each group. Values are presend as

mean+=S.E.M..
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Figure 12
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Figure 12. Compared NEA with EA on the effects of penicillin-induced GABA
release. Time-course detection of GABA increase in the dialysate of the left-
hippocampus following a single microinjection penicillin to left-hippocampus in
urethane (1.7 g/kg) anesthetized rats. The GABA increase are expressed as a
percentile of control, which was defined as the average of results of analyzing of the
three samples immediately before penicillin administration. The arrow mark points
the time when penicillin were injected to rat's brain or beginning the EA stimulation (6
Hz, 15 mA). The black bar shows the duration of electric stimulation. Gvl is Chang
Chiang and Li4 1s Ho Ku. “n” i1s the number of rat in each group. Values are presend
as meantS.E.M.. Significant difference between NEA group and EA°]Gv1®A group
are indicated: * p<0.05. Significant difference between NEA group and EA°]Li4°A
group are also indicated: # p<0.05 or ## p<0.01.
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Figure 13
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Figure 13. Compared NEA with EA on the effects of penicillin-induced HIS
release. Time-course detection of HIS increase in the dialysate of the left-
hippocampus following a single microinjection penicillin to left-hippocampus in
urethane (1.7 g/kg) anesthetized rats. The HIS increase are expressed as a percentile
of control, which was defined as the average of results of analyzing of the three

[HIS], % OF BASELINE

samples immediately before penicillin administration. The arrow mark points the time
when penicillin were injected to rat's brain or beginning the EA stimulation (6 Hz, 15
mA). The black bar shows the duration of electric stimulation. Gvl is Chang Chiang
and Li4 is Ho Ku. “n” is the number of rat in each group. Values are presend as
mean+S5.E.M.. Significant difference between NEA group and EA (Gvl) group are
indicated: * p<0.05. Significant difference between NEA group and EA (Li4) group
are also indicated: # p<0.05.
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