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ealthy controls
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.J.A.M. van Putten a,c

Department of Clinical Neurophysiology, MIRA, University of
wente, Enschede, Netherlands
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pectrum Twente, Enschede, Netherlands

-mail addresses: e.m.terbraack@utwente.nl (E.M. ter Braack),
.j.a.m.vanputten@utwente.nl (M.J.A.M. van Putten)
bjective.— Diagnosing epilepsy is often time-consuming, par-
ially due to the limited sensitivity of the routine EEG. Therefore,
here is a need for additional diagnostic measures. Transcranial
agnetic stimulation (TMS) enables quantification of the brain’s

xcitability. When TMS is applied while recording EEG, a charac-
eristic waveform —– the TMS evoked potential (TEP) —– is induced
n the EEG. A previous study showed that TEP consists of an
arly part, which is always present, and a late part, that was
resent in 9 out of 11 epilepsy patients and not in healthy
ubjects [1].
aterials and methods.— TMS/EEG was recorded using a Magstim
apid2 stimulator and a 64-channel EEG amplifier (ANT Neuro,
nschede). TMS was targeted at the left and right motor cortex.
e administered 75 pulses at an intensity of 110% motor threshold

or both targets. Trials with eyeblinks or artefacts were manually
ejected. For each remaining trial, a bandpass filter from 1—80 Hz
as applied and the baseline power (defined as the power from 800

o 200 ms before the pulse) was subtracted from the response power
defined as the power from 400 ms to 1000 ms after the pulse). The
ower change after the TMS pulse was compared to the baseline
alue using a student t-test. A late response was defined as a signif-
cant increases in power of >1 �V in the electrodes underneath the
MS target.
esults and discussion.— At present, 18 healthy subjects and 10
pilepsy patients have been included. In all healthy controls and
pilepsy patients, we found an early TEP. Five out of 10 patients
nd 9 out of 18 healthy subjects showed a late response. Currently,

he data is analysed on single trial level. In addition, frequency
nalysis is explored as an alternative processing tool to identify
igh frequency responses.
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w

ANT Burgundy Neuromeeting 2013, Beaune, France

eference
1] Valentin, et al. Epilepsia 2008;49(3):470—80.
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ranscranial magnetic stimulation
.J. Zwarts a,∗, M.A.M. Munneke b, D.F. Stegeman b,
.J. Schelhaas a, B.U. Kleine a

Epilepsy Centre, Kempenhaeghe, The Netherlands
Radboud University Nijmegen Medical Centre, Department of
linical neurophysiology, Nijmegen, The Netherlands

Corresponding author.
-mail address: ZwartsM@kempenhaeghe.nl (M.J. Zwarts)
ranscranial magnetic stimulation is a non-invasive method to mea-
ure the excitability of the motor cortex. Using two consecutive
timuli (paired-pulse inhibition) makes it possible to explore the
nteraction between cortical interneurons and pyramidal cells. The
ffect of the different classical antiepileptic drugs (AED) on TMS is
ell known.
odium channel blockers have a effect on the motor threshold,
aba-ergic drugs change the paired-pulse inhibition without chang-

ng the threshold. Retigabin is a new antiepileptic drug with a novel
echanism of action based on modulation of potassium channels.
herefore, a new pattern of TMS changes is to be expected.
atient with epilepsy show a diminished cortical inhibition with TMS.
nterestingly, treatment with AED normalises the TMS abnormalities
n a part of the patients. Remarkably, the TMS response several
eeks after starting a new AED predicts seizure freedom in the next
onths. This finding is an extra motivation to study the effects of
MS during AED treatment.
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ermany

-mail addresses: Andreas.Bungert@tuebingen.mpg.de
A. Bungert), S.Espenhahn@gmx.de (S. Espenhahn),
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ealistic field calculations in transcranial neurostimulation promise
better insight into the position and extent of the affected brain

reas and improve the spatial specificity of stimulation. This is
nderlined by recent work that demonstrated a strong influence
f individual gyral geometry on the strength and distribution of the
nduced electric field [1].
he field calculations are based on fundamental laws of electrody-
amics and rely on conductivity model of individual heads, which
re based on segmented structural MR images. For the wider appli-
ation and the general acceptance of electric field modeling for
eurostimulation, two steps seem essential:

a demonstration that the simulated fields correlate with
bservable effects of neurostimulation (e.g. behavioral or electro-
hysiological). That is, the simulated fields contribute accurate and
elevant information to the experiments;
ntegration electric field modeling into regular TMS experiments in
user-friendly way.

ethods and results.— We demonstrate the integration of

he Simulation for Non-Invasive Brain Stimulation (SimNIBS,
ww.simnibs.de) software package with neuronavigation tools for
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Abstracts

TMS (VISOR from ANT). The coil position and orientation for each
TMS pulse is saved by VISOR. These coil positions are automatically
converted into the SimNIBS format and used to carry out electric
field simulations for each coil position.
First results from TMS-motor mapping show how the simulated elec-
tric fields can be correlated with the motor evoked potentials of
individual muscles.
Conclusion.— These results demonstrate that advanced electric
field simulations can be applied routinely in experiments involv-
ing TMS. In addition, the application to TMS-motor mapping allows
validating these simulations in a brain system that is well charac-
terized.
Reference
1] Thielscher A, Opitz A, Windhoff M. Impact of the gyral geometry

on the electric field induced by transcranial magnetic stimula-
tion. Neuroimage 2011;54:234—43.
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The use of graph theoretical analysis of EEG
signals: Clinical application in schizophrenia
G. De Bruecker , G. Otte
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E-mail addresses: Geertdb@pandora.Be (G. De Bruecker),
Georges.Otte@fracarita.org (G. Otte)
‘‘Small World’’ graph theoretical models have in the recent past
been successfully used in psycho-physiological research, and as such
may prove to have clinical applicability.
The current study evaluated the use of graph theoretical models as
a tool in the identification of response characteristics to treatment
in schizophrenia.
We used coherence as a parameter for the connectivity between
regions (electrodes) in the different frequency bands. On the basis
of a cut-off value, graph theoretical properties were identified.
It proved possible, in a retrospective way with 29 patients, all of
them two or more episodes in the past, to approximately separate
non-responders versus responders to treatment with neuroleptics
(excluding clozapine) on the basis of graph density/characteristic
path length and cluster index.
Limitations of the study are the retrospective character, and the
limited number of patients available. As such it can only be a pilot
study, but it clearly indicates the need for larger datasets, and
further analysis of parameters.
If confirmed, this type of simple and non-invasive technique shows
promise as a tool in the treatment of schizophrenia and —– possibly —
– related disorders.
Further reading Boersma M, Dirk JAS, et al. Network analysis of
resting state EEG in the developing young brain: structure comes
with maturation. Hum Brain Mapp 2011;32:413—25.
Cornelis JS, Jaap CR. Graph theoretical analysis of complex
networks in the brain. Nonlin Biomed Phys 2007;1:3.
Kiran Kumar M, Narayana Dutt D. Schizophrenia: identification and
classification from EEG using graph theory. NCC 2009, January
16—18, IIT Guwahati.
Yegnanarayanan V, Umamaheswari GK. Graph theory for complex
networks. Int J Math Sci Appl;1:3.
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ffects of stress on the monoamines levels in the early life time
ave been one of the hot topics in neuroscience. The aim of this
tudy was to investigate the deference effects of stresses on the
erotonin (5-HT), dopamine (DA), noradrenaline (NA) level in rat’s
refrontal cortex. Ninety-four males and females Wistar rats, 22
ays age, were divided into five groups: the first group under the
ild tension (subcutaneous injection of sodium chloride 0.9% and

andling stress) (I + H), the second group subcutaneous injection of
odium chloride 0.9% and handling with noise exposure (I + N), for
hird group noise exposure (N), the forth group were maternal depri-
ation (MD) and the fifth group was the control (C). All of the rats
ere 10 days under the deference stresses. After 4 weeks in the
4 days age, they were decapitated and the monoamines level was
easured by the HPLC method. The concentrations of monoamines

expressed in g/g wet weight, mean ± SEM, n = 9) in tissue extracts
rom the rat prefrontal were shown in the chart 1. The data sug-
ested that maternal deprivation has been decreased 5-HT in the
refrontal cortex in the both of male and female groups (P < 0.05)
we found an increase in the DA and decrease in the NA at the second
roup (P < 0.05).
urther reading Anderson GM, Hall LM, Yang JX, Cohen DJ. Platelet
ensegranule release reaction monitored by high-performance
iquid chromatography-fluorometric determination of endogenous
erotonin. Anal Biochem 1992;206:64.
enveniste H, Huttemeier PC. Microdialysis — theory and applica-
ion.Progress in Neurobiology 1990;35:195.
aliguri EJ, Mefford IN. Femtogram detection limits for biogenic
mines using microbore HPLC with electrochemical detection. Brain
es 1984;296:156.
haiyakul P, Reidman D, Pilipovic L, Maher T and Ally A. Further
vidence that extracellular serotonin in the rostral ventrolateral
edulla modulates 5-HT(1A) receptor-mediated attenuation ofex-

rcise pressor reflex. Brain Res 2001;900:186.
haurasia CS. In vivo microdialysis sampling: theory and applica-
ions. Biomed Chromatogr 1999;13:317.
heng FC, Kuo JS, Shih Y, Lai JS, Ni DR, Chia LG. Simultaneous
easurement of serotonin, catecholamines and their metabolites in
ouse brain homogenates by high-performance liquid chromatogra-
hy with a microbore column and dual electrochemical detection.
Chromatogr 1993;615:225.
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O35
ffect of early maternal deprivation with chronic
tress on behavior of rats: It’s relation to age and
ex
. Ghalamghash , Z.H. Mammadov , H. Ashayery , A. Hosseini ,
. Tabibi , M. Madahi

Madaen General Hospital, Iran

eywords: Maternal deprivation; Chronic stress; Age; Sex; Rat
-mail addresses: rghalamghash@yahoo.com (R. Ghalamghash),
akphys@hotmail.com (Z.H. Mammadov), info@icra.ir (H. Ashay-
ry), Noskheh@hotmail.com (A. Hosseini), hamidtabibi@yahoo.com
H. Tabibi)
he aim of this study was to investigate the influence of maternal
eprivation with different stressors on behavior of male and female
ats. Neonatal rats were isolated daily for 5 hours from postnatal
ay (PND) 1-27. Beginning on PND 27, the animals of maternal depri-

ation group were divided into four experimental groups as follows:
ubcutaneous injection of sodium chloride 0.9% and handling stress
I + H), subcutaneous injection of sodium chloride 0.9% and handling
ith noise exposure (I + N), noise exposure (N) and not stressed (NS)
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