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BYHORE), KRERE 25C, LRS84, BH6~8 1, HARERA. BF
AR JR T B B g R4 L R BUR N 7-NT 40(0.2%, 0.1%, 0.05%, 0.025% ). K
BRE A B HZ (40 me/ke) FEFEBRE ST, FE L& S 191 {{ 3% George Paxions B E . # 72/
AEDRIEMGEXNALEMRE L& —/DL, FRAMBEFNAEE(ES P3.0 mm,
/R 2mm, H3.7 mm; M/® %= P0.7 mm, L2 mm, H4.2 mm), F 502 B/KMFHEHEE, £
FRzE3~5d, #TEH, 1.5 ul FEE (Pen. 200 U/pl) B8 AL W% S P4 H1 15 # W
BR, —EHGFIHE 7 ~8 min Il H BB BRI

1.2 24+FRAH(7-N) R G-6805 BBHAIT (LB EABFINIE), FEEH
30 min BIFE R B X F“ "B 487 X I FROL (43 B FALB F MBS R85 U 58+ Mk
R 28 ] ) 3# 47 # 4t (Electro-acupuncture,, E. A.), ¥4 60 min, 385 6 mA, $% 100 Hz, 7-NI
¥ #% T 20% CREMOPHOR EL (¥ 8 Sigma 22 7)), THEZ B0 30 min AT EESH 5 Wl A
e A0 B =%

1.3 Bedil 204 HERARSSMISTRMUBEZSHXBMNSE L, £F—$8
FIEBERT|FRE, A58 ARG R EE S A LMS-2B B — 4 HiC R (REE T
18T, BHRIEECN 0.2 s, REFE 0.2 mV/em, BRI 100 Hzo [RIAT, AT {0 H 5
FIHREESE A/D BAm 2 EN, #TREE LR, B XK, iTF
fi e BT

1.4 NO &M #&RRE  NOHEBRBMEH . NO BRHEBRAEIE, RERBIRE
MATRELR, HERFECEXZTAEMEAY ], B NOBROUERFA=8REKR, B4
AR bR NO SUB iR, SBHRB HL, SHEBRN Ag-AgCl Bk, HiFBERETAN
BY, MEEKSSHERE TLE, WK, BEBREBTATRERFEE 1 h, &M
BBk, BB R S5ERM( EBEFRFREFRAT)MASHEEK, ESMEHR
AL B E RBOR A, J5 3590 R 1Y (Phammacia 23 8 ), 18 #A7{U N 800 mV #L FEF NO
B Ag-AgCl Z He AR 8], AN R H NO 7E BAR ik Er=A S bl i, B @ Esm iy
FRARERBEZRBBERS, MAGSHRKE, RERIERMCE, 35 NOIREKRE
M2 3T B, SR AR NO W B,

1.5 %tk BEHR LB RARTRE, A n =10, HMARLERA @ &
B, A n=6~8, HWUHE + W HEZE (7 2 5) TR,

2 R

2.1 EEERER7-NI B EARME R RHNTL

FERENIFHE 8~ 10 min, R EHNMANENRIBRAEFRIE, KRE %
ZF.u, ARESRER, dMAKRERHEE, £ELH52E, RELRERER, RIES
5, 10, 20, 30 min A B RBREFMBIAR, Z1 hE3EEH, EHHEBEEFBEN(P<
0.0); Z2hBF T, HEL2hRABTER, EH7-NI30mn GHEHEEE, BHE
REHREE, AEEZTHTESS 10, 20, 30 min, 1 h 712 h TG 8] & _F R SR
ARRBETRAFERTHOAHN SR SMBEESR, BH4h)5, REKEEWNBAL
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K, 9 7-NI B0 FRZE 2 h BB, B4 h WK, (ERFFWE 7-N 815
RRBEHZF, XA REER B RE, &0 RSB REAMEER TS
R & B ] R B R EFIE B EH(R L, B 1),

1 REARATEEE T-NXHMREERREEHREB Y
Table 1  Effect of electroacupuncture (E.A.) and 7 - nitroindazole (7-NI) on the total power
spectrum of EEG in penicillin (Pen)-induced epilepsy

Normal 5 min 10 min 20 min 30 min 1h 2h 4 h
N.S. + Pen (control) 36.82+ 1200.00+ 1237.50x 1276.00+ 1394.50+ 2110.50+ 1923.00+ 547.30%
7.99 90.08 180.01 73.79 418.25 550.87 486.64 98.12
E.A. +Pen 51.88+ 451.50+ 444.75% 437.00x 407.50x 525.25% 506.75%x 215.75%
6.19 196.44** 208.83*" 176.11"" 177.69"" 246.74*" 241.32** T77.58*

0.025% 7-NI+ Pen 30.00x 529.33+ 418.67x 442.33x 458.00x 615.33x 323.33x 221.33+
6.48 352.61° 169.90** 197.52** 282.45" 316.59* 273.36" 159.43

0.05% 7-NI + Pen 31.40 285.20+ 443.40x 529.50+ 394.80+ 387.50x 384.00x 269.60%
5.39 139.55** 200.54*" 107.80"" 75.82" 102.12* 150.74"*  96.28

0.1% 7-NI+ Pen 39.50 493.00+ 598.67+ 527.00x 617.33x 832.00x 928.00x 752.00%
6.73 274.21""  325.12"%  228.99™" 396.81"  482.76"  471.06"  406.30

0.2% 7-NI + Pen 27.07 ¢ 326,97+ 463.63x 576.67t 640.86x 697.38x 74591+ 446.17 1
7.20 14,93 73.34*" 116.77*"  359.10" 350.23" 541.65 124.59

The time items were counted from the completion of microinjection of penicillin. Normal item indicates the
quiet status of animals before drug injection or E.A. 7-NI, E.A. and control groups were pre-treated with
7-NI, E.A. and N.S. respectively 30 min before epilepsy induction. ** P<0.01, * P <0.05 us control.
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Fig.1 Effect of 7-NI and electroacupuncture on penicillin-induced epilepsy
A. Control. B. N.S. + penicillin. C. 0.1% 7-NI + penicillin. D. Electroacupuncture +
penicillin.
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WREMEHR 150 UFEXMRMEKR 100 U, FH 7-NIR#ETHFERMNBRABELIER.

Time / min
oN N ™ oo

7
* * *
*
3 2 4 3
NS 0.025%7-Nl 0.08%7-NI 0.1%7-Nl  0.2% 7-NI

*P<0.05 us N.

B 2 NRI¥REE 7-NI X JRA % & B 18] B4 5 )
Fig.2 Effect of 7-NI of different concentrations on epilepsy latency measured as the gap
between the beginning of penicillin microinjection and the seizure

S. group.

EXEBERSHKBRIED NOWE X 0.969 +0.320 umol/L, ELITF 4 h, %#0, 5,
10, 20, 30 min, 1, 2, 4 hBFE =, H NOWEZME(SHNESKESHENKEZ E)F
299 nmol/L, AT AERED NOWEHA B R, &6t S NO ¥ E A 1L (8 7 8 1
K, EEFHERSAKBRIEERE AR THRE, Z2HFBEZEX(P<0.05), MBREHR
%% 30 min 5% 0.1% 7-NI 51, NO WEZHBAL, EE/E 10 min BERM, BREEHE
W FEE NOWEFHREF, £ 4 h SEEEEITRE, XM & 7K 065 500 t 4
HE, TSRS NOWREZH B, MREEHRHEREE, E 4 h NO A KT E® X
FRME, BERMHEBMNRIBRELE(E 2),

X2 BMAAERT-NFERXARED NO X LHE W
Table 2 Effect of E.A. and 7-NI on the change of NO in hippocampus during epilepsy

(unit: nA)
Normal 0 min Smin 10 min 20 min 30 min 1h 2h 4 h
Control 0.00 0.00 ~0.20+ -0.10¢ -0.10z -0.20¢ -0.20z -0.50+ -0.50+
3.94 0.57 0.89 0.74 0.75 0.76 0.61 1.06
Pen+ N.S. 0.00 1.43 1.43 ¢ 1.43 1.64¢ 1.71z 2.57« 3.14+ 3642
2.16 2.73 2.36 2.42 2.14 2.21* 2.58"° 3.09"
Pen+ E.A. 0.00 -2.25%+ -2.33+ -2.58+ -2.67% -2.75¢ -2.50+ -2.50+ -2.67x
1.44%" 1.17* 111" 1.21** 1.86"" 1.87** 2.02%" 1.60""
Pen+7-NI 0.00 -4.08 % -4.25% -4.58 + -4.33¢ -4.08+ -4.08 + -3.42x -1.20+
3. 12" 3.36"" 2,97 3.25"" 3.15*" 3.87" 4,12 1.60

Control: sham operation. The time items were counted from the completion of microinjection of penicillin.
Normal item indicates the quiet status of animals before the drug injection or E.A. 7-NI, E.A, and control
groups were pre-treated with 7-NI, E. A and N.S. respectively 30 min before the induction. The data in the
table are the current changes recorded by NO sensitive electrode in control, E.A. and 7-NI groups compared
with the quiet status. Because there is linear relationship between the ampere value and NO concentrations, the
current changes represente the true NO concentration fluctuation. **P < 0.01, P < 0.05 (E.A. and 7-NI

groups us Pen group, Pen group us control) .
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TR EZRIEE S, BR5 NO WX RWIEKEH, Smith F 1991 4 AL T H#1#F 300 ~
800 pmol NO HEA BURI , S8 TSR EZE £ 418, HJF Proctor ¥ NO WA B,
FRTELR X 318 T 280 £ E . Smith(1996) % SIN-1(NO #9—Fk{it4525 ) & A DBA/2 Al
GEP R HEBURIER, Proctor 4 L-Arg HEFE AR KRR K FEERHESIE T HW L1,
Bageetta (1992). Osonoe (1994). Mulsch (1994) . Przegalinski (1994) #1 Hara (1996) 4 5! %
Tacrine( Z BEAHB AR B M HI M) R WA A ER T FEAMTEHABRESESNBMER
ORI, RS ERITH L-NOArg, L-NAME 2 L-NMMA # 4] sk BE T, 3278 NO Al 6B A
BRERT Y, BRMENERNFE. Maangz EEFEZBRBRER G 4B EH
WEREERANEERREARES, MBAEHPEEMMIES 19055 - %
#1EF . Ronduin FI Herberg TESLI AT L-NNA MBI T KBS RI 8, HESBRERE
H=E, XEHE R NO Al B A PURIEA .

RATREZN TR RIENE, 7-NIBK TR EZERE, NO BARLHELIIRE
AEDNOWEEO~4 h AR FR, HEAFARTMNBESE, WTHARAICRERER,
B NO BB AN, HEMALR A, 7-NI 4% NO ¥ AF i R A ol 3 S5 i e ik s 90| 8%
NO 7E B BY VT R & (R AR ZEER . E/ RERIUIM L 1ER¥E D 8 NOS
mRNA MR X E W K ET 2 B0, 3+ H NMDA X3k NMDA 3% {k fH i ) AP; &
GAMS FT LU 2 W8 5514, SCIRF B, MW 7E RAE BEAERE B U Ca2* KT, TEIR Ca-
CAMESYE, BIE NOS, i NO =A%, BB S HFRIFLE(sCCESH I
& cADP Z¥E L EE S | R AIM A Ca?* BEML, NTIEME A Ca* IE BRI S, B G2 —F
AT AT R g S AR A R, SRBURREEE), B Ema KR ms
SRR B, AT INE &V B BB SR,

ALK 4 A nNOS B 57 St BRI 7-NI, ZEFUES 7-NI /G NO W B FRE, £ 4 h
FHEIEH, AL NO M FEERE R nNOS, 54 TR £ #1TH RIS —I RT-PCR
SEEEER BN, BUW A% S nNOS mRNA MREH N, BEE 24 h KRB TIEH, T eNOS
mRNA REMWEMAAAE, FFRRFER nNOS IS NO HEEAE.

AL R BARTES 7-N EEW A S 4558, BEMRR, Kikby 7235 A ERE
TRELR P & B 7-NI 4558 TSR s R0, Boda ZE LB B MK IE S MO R MR BY o 22
B NO & TR MBS, $87R NO 76 WM #0155 I B 7T BB AT 2 9050 0 7= 4 4K AT
AR -SRI HEAR, ERESBEMBRZENE D40 M EWE NO Htik 25w
LRt Na*, Ca®* AN, REEDAREEE—HE M1 (NS EM S GABA, H
ERENTH), EMITRYEFBZA, HEIHE, NORES A M1 HIER, NO
IR 58 SRR BT NMDA R4 2 8% NMDA 32 & b €04k 38 JF A% 55 M T Xt NMDA 3% #4217 |
WRAEF . BT NOS WA T NO, W55 T X F B 4 B 4R 3 T omiss & (%), £
13T E, BMRFEALBRENE, NOWARBIEFABBRIMEE, X6 NOLESEM
RAEEMIER.
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ot K BUAT AL & ) AT 4O &2 AR, NO BURHELR BRIE D NO W EREK, ATR RT-
PCR 5L 45 Bt B 7% 41 W A nNOS mRNA %Kik T M. #0747 & K1 7 BB f B K nNOS
mRNA AT /> NOS H-& B, f NO W ERZ T, MBS IR XE. EM/RHBUEM
WD ANEEEERBR R R R L, BAEEARREBOR Y, MaE s RXEEERE
MBI R R IK AR, M S KRR RORMEK R EOGE n, R BN AES
SEMEE R R AR A RRE AR AR NO KRR SAMARKRENRAX, |
BOVE, BORE, EMNESXEHEERTNHEEERNYXRINMN, Mir#—PHR,
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EFFECT OF ELECTROACUPUNCTURE AND 7-NI ON
- PENICILLIN-INDUCED EPILEPSY AND THEIR RELATION WITH

INTRAHIPPOCAMPAL NO CHANGES™

HUANG Zui-None, YANG Ru, CHEN Gane, CHENG JiE-SHr**
( National Laboratory of Medical Neurobiology, Department of Neurobiology ,
Shanghai Medical University , Shanghai 200032)

ABSTRACT

In order to investigate the effect of 7-nitroindazole (7-NI) on penicillin-induced
epilepsy and the relationship between NO and anti-epileptic effect of electro-acupuncture,
computerized physiological polygraph and NO-sensitive electrode with potentiostat were
respectively used to record the total power spectrum (TPS) of EEG and the concentration
of NO in rat hippocampus pretreated with electro-acupuncture or 7-NI for 30 min before
penicillin. The results showed that the TPS of EEG and concentration of NO in
hippocampus increased greatly after the epilepsy induction. Treatment with electro-
acupuncture inhibited the TPS of EEG sharply ( P <0.01). The latency and threshold of
epilepsy induction were decreased by 7-NI, but paroxysm abated and the TPS was
inhibited (P <0.05) as compared with the control group. Both pretreatments with 7-NI
and electroacupuncture decreased the NO concentration ( P < 0.01). The above results
suggest that the propagation of penicillin-induced seizures is facilitated by nNOS, but with
some increase in the latency and threshold of induction. Electroacupuncture may inhibit
seizure through decreasing nNOS transcription in hippocampus.

Key words: epilepsy; nitric oxide (NO) ; electroacupuncture; NO sensitive electrode; 7-nitroindazole
(7-NI); hippocampus
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