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The sodium-potassium exchange
pump ejects 3 Na* for every 2 K*
recovered from the extracellular

e Membrane potential posssomions i ALa anammbrane Sdium ons an
can diffuse out of potential of =70 mV, the rate of diffuse into the
the cell through Na* entry versus K* loss is 3:2, cell through

(as seen in muscle Ce||s) botassium losk  and the exchange pump sodium leak

o K* diffuses out of '
neurons faster than
Na* diffuses in,

e Na-K pump moves |

membrane

3Nat back out for 2K* - -1- -

CYTOSOL

back in +
Cl-, phosphate, protein _“%@

An overview of the events responsible for the normal resting potential of a neuron
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A Storm of Strong Earthquakes
in Greece During 2008

An unusual chuster of four M, > 6.2 éarth-
quakes ruptured the Hellenic Are and Trench
{HAT) from 6 January to 15 July 2008 with
a variety of focal depths and mechanisms
{Figure | and Table 1). Common eanhguake
clusters incorporate a sequence of depen-
dent events: a main shack, numeroas after-
shocks, and sometimes foreshocks preced-
ing the main shock, Cluster members accur
on the same fault or on a set of nearby faults.
The four HAT earthquakes, however, do not
conform with this pattern because the faults
are spatially isolated

HAT is a highly active seismotectonic
system within the entire western Eurasia,
but the occurrence of the 2008 cluster was
still far beyond chance, Clusters of isolatex!
earthquakes have been described in Greece
since the 1950s, and more recenly they were
attributed to remote earthquake triggering
[Papadopauios, 1998, 2002]. Such trigger
ing has traditionally been described through
the popular Coulomb Failure Stress moxdel,
which explains aftershock occurrence or
interaction between nearby strong eanh-
ouakes This madel oredicts static stress

over a short time. The 2008 cluster seems to
belong to that type of earthquake activity.
[t was initiated with a 6 January 2008 strike-
slip earthquake of intermediate focal depth
occurring at the descending slab in westem
HAT. The largest earthquake in the cluster
followed on 14 February and was an inter-
plate kow-angle thrust event, which, along
with the two strong aftershocks (one on

the same day and one 6 days later), again
ruptured the western HAT. The sequence
continued on 8 June with a shallow, strike-
sip event in the northwestern Pelopon-
nese region, The time cluster concluded in
eastern HAT on 15 July with an interplate,
oblique-slip eanthquake.

Instrumental seismicity indicates that the
rate of strong (M, = 6.2) HAT earthquakes
is aboul 1 event every 2.5 years. How-
ever. the occurrence of lour main shocks
in 6.5 months implics this frequency has
now Increased by a lactor of 18, The rate
Increases by a factor of 27 if the two strong
aftershacks foilowing the largest main shock
are also considered, The probability to
nhserve bv chance fonr main shocks in such

21" 22’ 23 24’ 25" 26" 27 28" 29°

Fig. I Seistotectonic elernents of the Hetlenic Are and Treneh (HA-T) system. Daves, magaitudes,
and focal mechanisms (beachbaoll diagrams) of the eavthquokes fisted in Tabie T are shown
{token froor the Harvard earthguake st http:/ /o globalemt, ong /ACMTsearch, iml), Arross
represent the divection of plate monon, and angles indicate volcanoes. The dasied line in the
vedeanic are indioates the position of the earthquoke epicenters af deptl of 150 Eilorncters where
magma is generated along the descending Mediterranenn Iithasphenic plate. The box in the inse
stcwws the location of the study area.




Statistical Comparison of seismic activity in a geographical area window
including the island of Crete to the admissions to the Psychiatric Inpatient Unig
[

of the University of Crete (IPU/UoC) o000
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The number of EQs Ne is related in different ways
for various types of Psychotic disorders

(schizophrenia, bipolar, “other”)
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radiates and receives

0.1-5 Hz/ affect the sympathetic nerves
0.1-10 Hz / muscle

10-150 Hz / parasympathetic nerves

10-15 Hz [/ motor nerves
90-110 Hz / sensory nerves,




Epidemiological studies

higher ratios of depression-like
symptoms (Poole et al. 1993)

higher rates of suicide
(Reichmanis et al. 1979)

High Voltage Substations:

depression, anxiety, hostility, paranoia,
interpersonal-sensitivity, and obsessio

compulsion and psychosis among 105
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E = Egsin(kx - ot) B =Bgsin(kx - ot)
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ELECTROMAGNETIC SPECTRUM

The diagram shows the entire spectrum of
electromagnetic waves. The scale at the
bottom indicates representative objects
that are equivalent to the wavelength Atomic
scale. The atmospheric opacity determines Nucieus
what radiation reaches the Earth’'s surface.
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Electromagnetic Radiation Spectrum
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AMIOU TOU aP@IBANOTPOEIdOUG
TTNyaivouv, JEOW TOU OTTTIKOU
XIQOPATOG, OTNV avTiBeTn TTAEUPA
TOU EYKEPAAOU.

‘ETOl1, TO €peBiouaTa TTOU
TTPOCTTITITOUV OTO OEEI0 HEPOG
KABe ap@IBANOTPOEIdOUC
METAPEPOVTAI OTO BECIO NUICPAIPIO
Kal Ta epeBiopara armrd 1o aploTEPO
MEPOG TOU KAOE
AMQIBANOCTPOEIBOUC UETAPEPOVTAI

AQuoTeQo pdm AgE16 pan

Ontxo
vevgo

Ontxo
ylaonao

Ontu
meQuoyn
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KATANOHZH TOY XQPOY

est(pa)\o B)\sTral NV )\aﬁn
«OKOTTOBOAN» va
geg@avieTal  PE  TETOIQV

TPOTIO  WOTE TO  PEPOC \\X LKOIIO $ BOAH /

—J

«OKOTTO» VA TTapouaciadeTal
oTO OECIO NUICPAIPIO KAl TO
MEPOG «BOAN» va
TTapouaiadeTal oTO
apioTePd  nuiogaipio. O
acBevic  avageEper Ol
BAETTEl TN AEEN  «[BOAny,
(a)\)\a 6£v EXEI 10€Q TI €idOUG (p)




KATANO2H THX >XOMATIKHZ KINHZHZ

QAVTIKEINEVWV (METOEU
TWVOTTOIWV KAl Ol A£EEIG
«BIBAio»  kal  «TTOTAPI»)
epgavidovTal apxIka Kal oTa
Ouo nuioeaipia. Mia Aégn
aTro TOV KATAAOYO
(«PBi1BAio») TTPORBAAAETA,
META, OTO OECIO NUICPaipIO.
Otav T1OU (n1eital, o©
aocBevc ypdgel HE TO
apIoTEPO TOU XEPI TN AEEN
«BIBAio», aANG Otav TOV

Pupirio

T

=

\ / [BIBAIO ¢
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NOI'OZz: NOH2H KAl OMIAIA

XEIPOUPYIKA  DIaXWPIOHEVO
EYKEPOAAO TTIAVElL, OWOTA,
EVva  QAVTIKEINEVO HE TO
aplioTepd  XEpl  Otav  TO
OVOMO  TOU  QVTIKEIUEVOU
ed@aviCetar oto  OECIO
NUIC@AipIOo, aAAG ogv
MTTOPEI va Ovoudcel TO
QAVTIKEIPEVO 1 VA TTEPIYPAYEI
TI EKQVE.

.
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Kevrou avhaxa Iportoyeviig

avaAuon Twv aloinTnPIaKwyY
0edopéEVWY. O1 TTEPIOXES QUTEG (OTIG
OTTOiEC CUMTTEPIAAPBAvVOVTAI N KIVATIKNA,
n cwuaToaiocdnTnPEIaKn, N OTITIKNA, N
OKOUQOTIKA Kal N oo@PNTIKA TTEPIOXN)
gival TTapouoeg Kal aTa dUOo

NUIoQaipIa.

AAAeG AeiToupyieg ouvavTwvTal 0TO
Eva poévov nuiogaiplo.

[Na Tapdadeiyua, n TePIoXr Tou Broca
Kal N reploxn Tou Wemicke evéxovtal
oTNV TTAPAYWYIN Kal KaTavonon Tou
AOGYOU Kal N ywVIwdNgG EAIKA EVEXETAI

Ipwroyevijs xivnuixy megroyn ooparoarstnTnoraxy egoyy

L

Iegroyn
ToU

Broca TF'oviddng

| ) (‘ £hna
o=

PGB
. 1 <)

Lo

IIhdna oywopn potoyeviis
Ipwtoyevis Iegroyi aAXOVOTIXY
ot TeQLoYT tov Wernicke meQLoym
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PARIETAL LOBE

SENSORY INFO
CALCULATING

r

FRONTAL LOBE
PLANNING
JUDGEMENT

RISK TAKING




Evxegad.og
O eyke@aAIKOG @AOI6G (éva eEwTEPIKS - =
OTPWHMA KUTTAPWY TroU KOAUTITEl TOV Eyzegainnog
EYKEQPOAAO) gival TO KEVIPO TWV AVWTEPWYV : S YT THS
VONTIKWV JIEPYAOIWY, OTTOU KaTaypd@ovTal
ol aIoONOEIG, EEKIVOUV Ol EKOUOIEG EVEPYEIEG,
Aappavovrai ol ATTOPACEIG Kal

To METAIXMIOKO OUOTNHO QPOPA TIG EVEPYEIES
TTOU IKAVOTTOIOUV TIG BOOCIKEG AVAYKEG Kal T
ouvaioOipara.

O 0daAapog AciToupyei wg TTivakag eAEyxou yia
T PuNVUMOTO TTOU €pxovTal aTTd Ta aiodnThpia
opyava.

O ummoBdAapog (TTou Oev  epaviCeTal OTO
oxnua, aAA& Bpioketal kKATw atd 10 BAAAO)
puBuiCel TNV evdokpivh dpacTnpEIdTNTa Kal TIG

v 1da

Lizlgpos
TOV EVKEQ Q.00



Epiphysis / Pineal gland

electromagnetic fields (Braud and

Dennis 1989, Wilson et al. 1990, |« et
al. 1991, Kay 1994).

the epiphysis may induce changes
to the hormonal homeostasis
resulting in marked modifications
in emotion and behavior.

Hypothalamus

Pituitary glanﬁ

Pineal gland (Melatonin release)



http://www.ncbi.nlm.nih.gov/pubmed?term=Lerchl A[Author]&cauthor=true&cauthor_uid=1715400
http://www.ncbi.nlm.nih.gov/pubmed?term=Lerchl A[Author]&cauthor=true&cauthor_uid=1715400

e Many independent
studies have shown that
people
exposed to ELF fields have

reduced melatonin

EMF. NATURAL OR UNNATURAL?Y

Nucleus (SCN)

(Pfluger and Minder 1996,
Arnetz and Berg 1996,
Davis 1997,

Wood et al. 1998,

Burch et al.1999, 2000,
Graham et al. 2000).

[LLNESS CLUSTERS (OCCUPATIONAL)

EMF: BIO-EFFECTS OVERVIEW

Quitput Rhythms:
, Physiology

Behsvior

EMF AnD EEG
EMF AND THE BRAIN




(@) Boeyparxds  Kevrouen Meromaiog
hofdg avhaxa hopdg

0] Auotegd nuogaigw  Aeki nuogaigo

Metomaiog
hofog

Emprixng
oo

Kevrou
avlaxa

O -‘..." = S W) J N'wo;
AN (Bolonerm

rdto Boeyna-
6y xig
Inaxés  Kooragwds Ilhaya =
hoPds  hofiés oo e A

Dhorog

Yroghowdng
wrég T

()

(d)

2nueIwaTe 1N dlapopd ueraéu

Meromaiog
hopog

agemegalida Koovaguds hopos




066 The Anatomy and Function of the Parietal Lobe o »

The Parietal Lobe

ZGYRUS

-

Input from auditory
o T and visual cortices
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NEURC

- Dendrites i
Axon Terminals (receivers 6’_\

(transmitters)

Schwann's
Cells
(they make

the myelin)
Node of

Ranvier

D

Axon

(the conducting Fyelin Sheath
fiber) (insulating fatty layer

that speeds transmission)
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Neupwveg - Katnyopigg 2

O1 veupwveg TagivououvTal O€ TPEIC KATNYOPIEG,

avaAoya PE TN YEVIKI TOUG AsiToupyia.




Aloénrtnpiakoi Neupwveg o

EAafav atrd Toug UTTOOOXEIG, TTPOC TO KEVTPIKO VEUPIKO

ouoTnua.

O1 utTodOXEIC €ival eCEIDIKEUPEVA KUTTAPO OTA aloBnTrpla
opyava, 0ToUG JUG, OTO OEPMA Kal OTIC apBPWOEIC, TTOU

EVTOTTICOUV QPUOIKEC N XNMIKEC AAAQYEC KAl JETAPPALOUV TIC

QAAQYEC QUTEC O€ WOEIC Ol OTTOIEC PETAPEPOVTAI KATA




Kivnrikoi Neupwveg °

OI KIVNTIKOi VEUPWVEG METAPEPOUV UNVUPATA ATTO TOV

EYKEPAAO Kal TO VWTIAIO JUEAO, TTPOC TOUG JUC Kal TOUG

QOEVEG.




O1 OUVOETIKOI VEUPWVEC DEXOVTAI UNVUPATA ATTO TOUG

a1I0ONTAPIOUC VEUPWVEG KOl OTEAVOUV WOEIC 0 AAAOUC

OUVOETIKOUG I KIVQTIKOUC VEUPWVEC.

O1 OUVOETIKOI VEUPWVEC BpioKOVTAl JOVO OTOV EYKEPQAAO,

OTA YATIA KAl OTO VWTIAIO MUEAO.




T oo

To veupo atroTeAgiTal Ao pia dEoUN agOVWYV TTOU AVAKOUV

O€ TTOAAEC EKATOVTAOEC N XIANIADEC VEUPWVEG.

To idI0 VEUPO PTTOPEI VO TTEPIEXEI ACOVEC AIOONTNPIAKWY KAl

KIVNTIKWV VEUPWVWV.




Opadeg KutTapikKwy ZWHATWY ©

KOTA OPAOEC, 0 OAOKANPO TO VEUPIKO oUCTNA.

2.TOV EYKEPAAO Kal OTO VWTIAIO JUEAO, MIa ouadda
KUTTOPIKWY CWHATWY TWV VEUPWVWYV ovouadleTal

TTUpnNVvac.

O1 OPAdEC TWV KUTTAPIKWY CWHATWY TWV VEUPWVWY, TTOU




Neupik6é cuoTnua - NeupoyAolakda KUTTapO .

OIOOKOPTTIONEVA METACU TWV VEUPWVWY KOl CUXVA TOUG TTEPIOTOIXICOUV.

H avaAoyia Twv VEUPOYAOIOKWY KUTTAPWY TTPOG TOUG VEUPWVEG Eival 9 TTpog 1
KAl KATOAQPBAVOUV OYKO JEYAAUTEPO ATTO TO NUIOU TOU GUVOAIKOU OYKOU TOU
EYKEPAAOU. To ouvOeTIKO yAola(TTou onuaivel KOAAQ) UTTOBNAWVEI dia aTTO TIG

AEITOUPYIEC TOUG, N OTTOIA Eival va OUYKPATOUV TOUG VEUPWVEG OTN B€0N TOUG.

EmiTAéov, TTapExouv BPETTTIKEC OUTIEC OTOUG VEUPWVEG KAl «OUyUpilouvy» ToV

EYKEPAAO, CUAAEYOVTAG KAl CUYKEVTPWVOVTAG TA aTTORANTA TTPOIOVTQ,




O aveCEAEYKTOC TTOANATTAQCIACHOC TWV VEUPOYAOIOKWYV

KUTTAPWYV €ival N aITiad OAwV OXEOOV TWV EYKEPAAIKWYV

OYKWV.




Neupiké ZuoTnpa - Neupwveg

Eésidikeupévo kurrapo mmou

S1aBiBalsl veupIikEC WOEIS I

L o

unvuuara o€ AAAOUS VEUPWVEG,

adEVEC KAl UUG. fuiua ITugijvag
0V

XVTTaQOV)

Muehddes éhvrgo
Kopl}m 1ov Ranvier

,




Neupiké ZuoTnpa - Neupwveg

TTAnpo@opiag, yiati KpUBouv Ta HUCTIKA
TNG A&ITOUPYIOG TOU EYKEPAAOU Kal,
OUVETTWG, TNG QUONG TNG avOpwITIivng
ouveidnong.

['Vvwpiloupe 1O pOAO TTOU Traifouv OTN

METAQPOPA TWV VEUPIKWY WOEWV Kal

CEPOUME ETTIONG TTWG AEITOUPYOUV UEPIKA Neuotranemiier  Receptor




Neupiké ZuoTnpa - Neupwveg o

ECEIOIKEUUEVO KUTTAPO TTOU d1aBIBalel VEUPIKES (WOEIC N UNvUUATA O€
AAAOUC VEUPWVEC, adéVEC Kal MUC.Eival onuavTIKO VA KOTAVOINOOUNE
TOUG VEUPWVEG, YIOTI KPUBOUV Ta JUCTIKA TNG AEITOUPYiag Tou

EYKEQAAOU Kal, CUVETTWG, TNG PUONG TG avBpwTTivnG ouveidnong.

['vwpiCoupue To pOAO TTOU TTAICOUV OTN METAPOPA TWV VEUPIKWYV

WOEWV KOl CEPOUNE ETTIONG TTWC AEITOUPYOUV MEPIKA VEUPIKA

KUKAwHaTa. AANG POAIC Exoupe apXioel va e€IXVIACOUPE TNV




Tomikoi Neupwveg Kol Makpoveupwveg oo

YT1rdpyouv dUO0 €idn VEUPWVWYV OTO VEUPIKO oUCTNUA: Ol TTOAU HIKPOI TTOU ovopdadloviral

TOTTIKOI VEUPWVEG KAl Ol JEYAAUTEPOI TTOU OVOUACOVTAI LAKPOVEUPWVEG.

AV KaI 01 TTEPICTOTEPOI VEUPWVEG E€ival TOTTIKOI, MOAIG TTPOC@PATA ApXiCANE va
KATAVOOUNE TTWG AIToupyouv. ETTi TTOAAG Xpovia, TTOANOI EpeuvnTEG TTIOTEUAV OTI QUTOI
Ol MIKPOOKOTTIKOI VEUPWVEG OEV NTAV KAV VEUPWVEG I OTI TAV AVWPIKOI VEUPWVEG,

aVvikavol va JETAPEPOUV TTANPOPOPIEG.

2AMEPQA, CEPOUME OTI Ol TOTTIKOI VEUPWVEC dIaBIBAouUV unvupaTa o€ AAAOUC VEUPWVEG.

[Map' 6Aa autd, avTaAAGOCoOoUV uNVUPATA JOVO HE YEITOVIKOUG VEUPWVEG KOl OEV




AevdpiTteg

. . . Aevogiteg
AV Kal 0l JOKPOVEUPWVEC dlapEépouv aiodnTd

WG TTPOG TO PEYEBOC Kal TNV EPPAVIOT), £XOUV % f
OpICUEVA KOIVA XAPOKTNPIOTIKA. \\ Y/

w \ / / i
ATTO TO CWHA TOU KUTTAPOU E£EEXOUV UIKPEG ﬁ“;ﬁ“ " Tugivg

. . ’ xTTdgov) ‘ Muehaideg ehvrgo

OTTOPUADEG TTOU ovopadovTal OEVOPITES | 2 Koo Ranie
TrapaywYo TG AEENG GEVEP0 S g
(Trapaywyo g Aegng 6¢vopo) | g,._r‘

1.'
\ \3

A 7__, §




"ASwyv - TeAika KouBia

TTOPOKEIMEVOUG VEUPWVEG.

Receiving
neuron

Ta unvopara auta diaiBalovral o€

Ié ’ - ”, Sending
AaAAoug veEUpWVEG (N O€ PUG Kal OBEVEG)

impulse Synaptic

vesicas

a1ré Hia cwANVoEIdN TTPOEKTAOT TOU

KUTTAPOU TTOU ovopadeTal awy.

X Postsynaptic Neurotransmitter
, ”, , \ membrane malacule

neurotransmitter is released into the synaptic gap. There it may bin
th receptors on the postsynaptic membrane.



"ASwyv - TeAika KouBia

TOVOYNG GTOVG OEVOPITES 1) GTO KUTTAPIKO OWOUA. TOV
UETOTVVATTIKOD KUTTOPOD.

OEXOVTAI VEUPIKEG WOEIC ATTO TTAPAKEIMEVOUC

Ta ynvupara autd diafiBalovral o€ GAAouUg
VEUPWVEC () 0€ UG Kal adEVEC) aTTO Mia
OWANVOEIdN TTPOEKTACN TOU KUTTAPOU TTOU

Tehza }

ovopadetal aéwv. wnbi

2.TO AKPO TOU, O AEWV EXEI MIKPOOKOTTIKEC ' 2




2UVaTTTIKO Kevo

Ta TeAIKA KopRia dev ayyilouv TOUG TTOPAKEIMEVOUG VEUPWVEG.

YTTApXEl Eva MIKPO KEVO PETACU TOU TEAIKOU KOMBiou Kal Tou

KUTTOPIKOU CWHATOG TOU VEUPWVA ATTOOEKTN.

AuUTOU TOU €id0OUG N OUVOECN ATTOKAAEITAI UvVaAWn KAl TO idI0 TO KEVO

ovopadeTal CUVATITIKO KEVO.




NeupodiaBifaocTég .

Orav yia veupik won diaocyidel Tov AEova Kal pTavel oTa
TEAIKA KouRia, TTupodOTEi TNV EKKPIOT EVOC
veupodlaBIBacTn, wiac xnUIkNG ouaiag 1mou dlaxésral UEow

TOU OUVATTTIKOU KEVOU Kl OIEYEIPEI TOV ETTOUEVO VEUPWVA,

ueTapiBalovracg, £101, T VEUPIKI WO ATTO TOV




2xAMa - Méygfog Neupwva

XAPAKTNPIOTIKA, TTOIKIAAOUV KOTA TTOAU WG TTPOG

—— Aevdpitng

TO pEYEBOC Kal To oxAua (BA. ZxAua 2-3). S o

‘Evag veupwvag ToOU VWTIAIOU JUEAOU UTTOPEI va

EXEI ACOVA UNKOUG TTEPITTOU EVOC UETPOU,

~_— Aevdeitns

GEKIVWVTAG ATTO TO TEAOG TNG OTTOVOUAIKIG

_~Kuvrtrtagi=o oopa

OTAANG KAl KATAAyovTag oTO HEYAAO DAKTUAO .
:,:\')p(n\"u,g
\L:.«c)(r)ui?(\» posaod

TOU 1T05IOU Aevdpitng

Kuvrtaguxo oopa



Kivnrikoi Neupwveg °

OI KIVNTIKOi VEUPWVEG METAPEPOUV UNVUPATA ATTO TOV

EYKEPAAO Kal TO VWTIAIO JUEAO, TTPOC TOUG JUC Kal TOUG

QOEVEG.




