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Fig.1 (A~C) The raw data (left side), power spectrum (right side) showed hippocampal ripples induced by the 1st
and 7th ATPDH (A and B, left). The width band of the oscillations was at 4~150 Hz. But its main power compo-

nent was at 5~40 Hz. Scopolamine (i.p.) facilitated the main power component (C, right) and post-discharge inhibi-

tion of single hippocampal neuronal firing (A and C, left)
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Fig.2 Mean power value per second of hippocampal EEG
of each tetanized train (up trace). Scopolamine shortened
the occurrence time of maximal power in the first
component. Significant linear correlation between the power
of 1st train and S5th train over time in the first
component (middle trace), but not existed between the 7th
train and S5th train (down trace). —e—: lst train;

7th train; —o—: S5th train
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Fig.3 The shortened occurrence time of maximal ISI after

the scopolamine. —e—: 1st train; —o—: S5th train
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Fig4 A series of hippocampal continual robust sharp-waves (left), its IPI spot distribution (middle) and mean

frequency histograms (right) followed by the repetitive ATPDH. It manifested obvious stable frequency from the

4th tetanized train. Till to the 2nd train after the scopolamine, the frequency increased stably
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Fig.5 A series of hippocampal neuronal firing (left), its ISI spot distribution (middle) and the mean

frequency histograms (right) after ATPDH. Inhibitory effect of hippocampal neuronal firing reappeared

partially after scopolamine
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Fig.6 The

neuronal firing ISI,

spot distribution (M +SD) of hippocampal
hippocampal sharp wave IPI or
amplitude was exhibited in upper and middle trace. The
mean rate of hippocampal neuronal firing and EEG sharp
waves was shown in down trace. Stable sharp wave IPI
and neuronal firing ISI spot distributed from the 4th to 7th
train, and reappeared partially by scopolamine injection
(upper trace). When the IPI value was the maximum, the
amplitude of the sharp-wave reached its maximum either
(middle trace), and it also can reappear partially after the
scopolamine (up trace, middle trace). —e—: Hippocampal

EEG; —o—: Hippocampal neuronal firing

PRI 3 K B 0T 1L Y 45 2 15 B A 265

3 it e

AT AEM SR %5 T HPC W %% ripple
B R IIER WV 5 IR KT
A7 5 TB0H B R IST AN B o B3 0 S K B i )
DASR HT 3t B0 g I ), XS g K IST AR FH 5 B
Wi H 40 5. 6 B E IS HPC W45 223k
IPI 5 AN PP TR IST AT Fas B, S
TR MR TE S R BT AR 2 PRI — 5 PAT R
JE A 3T MR fE 52 A4 BB 770w L[] B 18 761
HPC 557 19 2% 1 573 FL 37 A0 40 JH 1 1 N i 455 8.

P23 MK AE 80 Hz LA I [ ripple J& HPC %5 i
HYE B I R I 02, 54k ripple £5 B 1%
FEE YR, ] L AN [ A B e 5 1) T R AE
(WV¥Hz) HEATHTU20, T A 2 0 44 1) e g

A% AERUUE DL HE AR A, ripple (AN 2 R
MG BRI —. 3R, RAARFK
T 7 AR IO 2% S IR 36 Bl A2 L T . 49
i HAT SRR PR R SRS R, PIEAH
PR ARG, T LASR N A IPL A 5 vk AT
IR R[RF AN TCB R AL IR A, LR
WRIE AL “2uit” W%, LIRS
JCIREPAL TG SRR LT AL, T ZELRE BT K
IPL. PR A

PR N2 S BRIV 2 Z BN ME 0.
FRAME IS E R B “emit” Bl%, '
E % I 20 455 J2 3 BER FH IST R 349 8 FR AT 1)
AT s AT KEUB R G vitro) #HZE
JCICHE KPR IST R A Wk $ H AR 25 mT A
FFF 0 28 0 TBOR I Jist R SR AE LG 209,
R L O A TR 2 rh, HIST P41 aT LA
A 25 S5 U VR AR DG IR 41 i X Ay BRI A 09,
AT DA FH A U AU 55 Rt B00vt 5519 772243 Bt 1ST A%
Y ATRFAEN; A S AT SR G 20 BT IST A 4 A
RS540 A% (1) 5 VA0 5 400 80 F W s 4 28
TIE,  F-HRAL T AN [FIAEE 45 K4 (1) B AN PP 28 TG 0B
ISIFFHIRHE, AR T — & 8UR e,

TR ) 4% HL 6 B A2 PR SRS P22 TG LT B FI 2 58
fil 5 I R L I B SR R R R o PR (R AR P HL 2
PERLRA I, R ML oot , ARG
AT LR R 2SR 2o A 06 DR R A [ (1) % )
T {55 VRS AAE SCAE AR R) (RO ) R BEAT LR, T BAM R
A G - H A R, BRI . Al



266 G/ 4 20064
N 35 58 R AT ST 2 B2 K T s 4G I T Atk A complexes in mouse hippocampal slices. J Physiol, 2003,550
S, LR i (Pt 3373887

. - U [6] Gloveli T, Dugladze T, Rotstein HG, Traub RD, Monyer H,
2 Tt E LR AN ph
% rlpple jJKlE e /Bz IP1 22[1 ﬁé i(EF IEE& EE Heinemann U, Whittington MA, Kopell NJ. Orthogonal
IST ){j‘ ﬁ E/]ﬁ/jg— X)“QR 2 [J T rr & %’&J\ Eﬁ‘l% ﬂ’l arrangement of rhythm-generating microcircuits in the hip-
BN TOBR A B B IAH B R, K25 pocampus.  Proc Nal Acad Sei USA, 2005,102 (37):
WA S £ BEUE SE T RS HPC S0 9 4% 1 17 1320513300
%] K] [7] Collins DR, Pelletier JG, Pare D. Slow and fast (gamma)
e (E3ME 6. Pelletier -
ﬁl] ﬁﬁ Fﬁ jﬁ . B Hfﬁ M fH ﬁ}'ji ﬁEﬁ = 1 ZIK E_ﬁ j{ﬁ ﬂ%ﬂﬂﬁﬁf neuronal oscillations 'm the perirhinal cortex and lateral
E]"] %&@[9 0 Z'K ?7\]: fﬁf IZFl H’EE i %*J‘ IJ ijr % % E}j + amygdala. J Neurophysiol, 2001,85(4):1661~1672
R ) ’ 2N ; . .
[8] Pinto DJ, Patrick SL, Huang WC, Connors BW. Initiation,
g I%)EH ﬂ:%f@] Xﬁﬁﬂ;ﬁ EE & Q% 178 uﬂ"ﬁﬁ% Ek‘/\ E/] 7 l]rj/\ propagation, and termination of epileptiform activity in
Mr, WEL ripple LRk / E S0 IPI. 11y 5@% rodent neocortex in witro involve distinct mechanisms.
EF}E[DE%” $ATEF Q}:fﬁﬁj{ i, ISI 5 \ﬁ%ﬁ’«%—?ﬁ 4] E&}E J Neurosci, 2005,25(36):8131~8140
%ﬂT;J:g% MT u MJQ% l‘i ﬂ']_jjﬂ:‘, i I‘lpple . QH I\ [9] Ntlatrtln E]?, t.Cena .V, t :ozo t1\/]13A. IChfi)lizerglc. modlzlatlc?n of
status epilepticus in the rat barrel firld region of primary
P AN P2 e
Bﬁ‘jﬂjj H RIS HPC Al 22 70 HL e K IS % B E/J somatosensory cortex. Exp Newrol, 2005,196(1):120~125
Hﬂ‘ IEﬂ X‘j‘ F % E[(] 'ﬁffﬂ Eiile] Eﬁ A (lgl 3, %*EET T /ﬁ‘ [10] Pereira HA, Benassi SK, Mello LE. Plastic changes and

NS ripple DhEE B PR BEMEVE T . Okt
. ripple M4BT BEIS K Z Fhph &2 s

T 7 T R ) D 24 8 D AT M TS0 FL ST PR 1 FH
ripple TR 5 — 415> 5N o 32 W I 4% i O 40
XTSRS IIAE B G ) IST A o AT AR
o F3A6, IR B AT DA 4 1 B A i . P
WIS 1Y) HPC W 24 3% S92 3 TPT FH AN 28 TG i
HLIST fir - PAT RIS (B 6). DL Esiig g iR
PEoR: A EE RO HPC 00 8 A A 2 o ik
3 FL37 RN P B £ L AR A A 1

AR TARUESE, B HLlg ripple D2 1%
W IPT A28 TR A IST 1 3 AT 0 tbﬁﬁnﬂuﬁﬁ
T W 193 4 5 1) 6 155 JEL RN 245 0 2 0 2 380

i‘»/l\

SEH:

[1] Buzsaki G, Horvath Z, Urioste R, Hetke J, Wise K. High-
frequency network oscillation in the hippocampus.
1992,256(5059):1025~1027

[2] Bragin A, Wilson CL, Staba RJ, Reddick M, Fried I, Engel J
Jr. Interictal high-frequency oscillations 80~500 Hz in the

Science,

human epileptic brain: entorhinal cortex. Ann Neurol, 2002,
52(4):407~415

[3] Waites AB, Briellmann RS, Saling MM, Abbott DF, Jackson
GD. Functional connectivity networks are disrupted in left
temporal lobe epilepsy. Ann Neurol, 2006,59(2):335~343

[4] Bragin A, Mody I, Wilson CL, Engel J Jr. Local generation
of fast ripples in epileptic brain. J Neurosci, 2002,22(5):
2012~2021

[5] Maier N, Nimmrich V, Draguhn A. Cellular and network
mechanisms  underlying  spontaneous

sharp  wave-ripple

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

disease-modifying effects of scopolamine in the pilocarpine
model of epilepsy in rats. 2005,46 (suppl.5):
118~124

EICHE, B AR, R RO R iE S
*uﬁ&%ﬁﬂéxl‘lfﬁﬂmﬁtﬁfazﬂ AT 2003,55(3):

339~348

Epilepsia,

Dzhala VI, Staley KJ. Transition from interictal to ictal acti-
vity in limbic networks in witro. J Neurosci, 2003,23(21):
7873~7880

LeBeau FE, Towers SK, Traub RD, Whittington MA, Buhl
EH. Fast network oscillations induced by potassium transients
in the rat hippocampus in wviiro. J Physiol, 2002,542(Pt 1):
167~179

Perez Velazquez JL, Cortez MA, Snead OC 3rd, Wennberg
R. Dynamical regimes underlying epileptiform events: role of
instabilities and bifurcations in brain activity. Physica D,
2003,186:205~220

Karpuk N, Vorobyov V. Spike sequences and mean firing
rate in rat neocortical neurons in witro. 2003,
973(1):16~30

Colder BW, Wilson CL, Frysinger RC, Harper RM, Engel J

Brain Res,

Jr. Interspike intervals during interictal periods in human
temporal lobe epilepsy. Brain Res, 1996,719(1-2):96~103
Yang HJ, Hu SJ, Han S, Liu GP, Xie Y, Xu JX. Relation
between responsiveness to neurotransmitters and complexity
of epileptiform activity in rat hippocampal CAl
Epilepsia, 2002,43(11):1330~1336

Bhumbra GS, Dyball RE. Measuring spike coding in the rat
supraoptic nucleus. J Physiol, 2004,555(Pt 1):281~296

XA, BRI, WM, WO, AR, FIUE, AN,
B PR TR BUSUIR AR AL I L b 2 0 IR A B OB
IRGEEHE . A AR, 2005,21(4):409~417

neurons.



55410 PRI 75 K B o S TR P 190 45 A 2845 R 0 267

[20] Liu Q, Han D, Wang S, Zou ZY. Characteristic neuronal tions to hippocampal EEG changes. Sheng Li Xue Bao,
firing interspike intervals in laterodorsal thalamic nuclei 2005,57(5):573~586

induced by tetanization of rat caudate putamen: possible rela-

AN ANALYSIS OF NEURAL INFORMATION WITHIN ELECTROGENIC HIPPOCAMPAL
EPILEPTIC NETWORK IN RATS

WU Jun-fang, ¥ WANG Wen-ting, = WEI Xiao-fei, HAN Dan
(Department of Physiology, School of Fundmental Medicine, Wuhan University, Wuhan 430071, China)

Abstract: The present work was to detect the modulation of scopolamine on characteristics of neural
information of electrogenic hippocampal epileptic network in rats. Experiments were performed on 45 SD
male rats, weighting 150~250 g. The hippocampal epilepsy was induced by the acute tetanization (60 Hz,
2's, 0.4~0.6 mA) of the right dorsal hippocampus (ATPDH). The ipsilateral hippocampal field potentials
and single unit discharges were simultaneously recorded. The power spectrum, power/time of the
hippocampal ripples (up to 150 Hz), the interpeak intervals (IPI), of continual robust sharp waves, and the
interspike intervals (ISI) of single neuronal firing were analyzed for extracting temporal code information
of hippocampal epileptic network. The result demonstrated: (1) Ripples and continual sharp waves were
evoked by the repetitive ATPDH; (2) Scopolamine (0.05 mg/kg, i.p.) shortened the occurrence time of the
maximal power spectra (uV?) during the first ripple component and of the maximal ISI of single
neuronal firing, but remarkably shortened the latter; (3) A parallel development of robust sharp wave IPI
and neuronal firing ISI reappeared partially after the injection of scopolamine, which was induced by
repetitive ATPDH trains. It suggested that the temporal coding information of the member fields and
neurons could be modulated by the scopolamine simultaneously within hippocampal epileptic network.
Both the ripple power spectra and the IPI scatter of hippocampal network could be matched with single
neuronal firing ISI scatter for extracting temporal code information.

Key Words: Hippocampal epilepsy; Power spectrum; Interpeak interval; Interspike interval;

Electric stimulation; Rat
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