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Dynamics of Long-Term Activities of the procerebral lobe in terrestrial slug Limax marginatus
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The terrestrial slug has a highly developed olfactory center, the procerebral (PC) lobe, in which exhibits oscillation of local field
potential (LFP) at 0.6-0.8 Hz. The application of conditioned odor changes the frequency of the LFP oscillation in slug PC, odor
information is thought to be represented as the temporal pattern of the oscillation. In the present study, we investigated the statistical
property of spontaneous oscillation in the PC over an extended timescale. To analyze the autocorrelation of the time series of
interspike intervals, we performed a detrended fluctuation analysis (DFA), which is a scaling analysis technique used to provide a
quantitative parameter. Furthermore, to investigate the contribution of innervations to spontaneous oscillation, we measured the LFP
following the tentacle amputation.
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Figure.2 Atypical trace of LFPin PC
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Figure.4 Spontaneous activity in the tentacle ganglion

3. R

R FHINC X 0 15 5 7o RiflMEE D B RIHRE) DO RFR1 1 13 ——
F—4 % DR 2 & DARHT LTS R, NIBED A A 7R, P e
D] 5 E[ZRHFHBIMEAZFFD, 10%spikes & 10 K& VR A
= (a~1.10) TIE I/f /A X, BHDBDNITTD ) mm;/f
A R L > TRESHT DD Z EdbhoT- (Fig. 5). &

BT, BEARENI S DRI O 52T~ 57201, ! s

fik A GIWT% O LFP ZJIE L7-R5E, 10%spikes BA T ORI A - 0
T, A=Y L TE S 0.81 0D 0.62 ~HD e T e
L, 2/ ZRIREODE R, ZOEREM T TR pasie

%7 L7- (Fig. 6). Fig. 5 & Fig. 6 D&% DTT—"—|% Figure.5 Long-term correlation of LFP

e E 2R

logiwoF(n)
o,

scaling exponent, a
=
2

4. ¥ . . pgn . 7
HIEED 251 7 BIROD b X IZRAHERE 25D, K 0 e

VB R A — L CIRRIBE D 5 D ) A e o2 L b
DoTo. Fi-, AL O LFP 2% L= f55%, 10% spikes
LUFOWRFA 7 — T, A7 —V U 7 a 30 L, 05651 0

20 01

AR T ROD B EX, T OFBRSEM T CRAMEE R N ol
Ut S ORISR DOMBADIRREDF (7S 0 s s 1 ol By
J REMEFFT D DICEHETH D Z L a2 kT 5.

B AWFIEO—EREL AR AMTE= B (Reabf

g2 T 11-002)) OEBZZ i Figure.6 Effect of the tentacle amputation on PC

¢, p<0.05

‘
08 T
o1
06

05
04
03

49 «=09677

logyoF(n)
scaling exponent, a

5. ZEIHR

[1] Ito et al.,: “Negative Relationship between Odor-Induced Spike Activity and Spontaneous Oscillations in the Primary Olfactory
System of the Terrestrial Slug Limax marginatus”, Zoological Science, Vol.20, pp1327-1335, 2003.

[2] T Kimura et al., :“Behavioral Modulation Induced by Food Odor Aversive Conditioning and its Influence on the Olfactory
Responses of an Oscillatory brain Network in the Slug Limax marginatus”, Learn Mem , Vol.4, No.5, pp365-375, 1998.

[3] Kobayashi M, Musha T.,:”1/f fluctuations of heart-beat period”, IEEE transactions on biomedical engineering, Vol.29, No.6,
pp456-457, 1982.

[4] RONG-GUAN YEH et al.,: “DETRENDED FLUCTUATION ANALYSES OF SHORTTERM HEART RATE VARIABILITY
IN SURGICAL INTENSIVE CARE UNITS”, Yixué gongchéng ,Vol.18, No.2, pp67-72, 2006.

[5] IAfESR, EKED, SEEER : T 0L SO0 |, HHEfE, 2005

1254



