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SECTIOM 4

MERVOUS SYSTEM

OVERVIEW

in this chapter we describe the nature of epilepsy,
the neurobiological mechanisms wunderlying it and
the animal medels that can be used to study it. We
then proceed to describe the various classes of drugs
that are used to treat it, the mechanisms by which
they work and their phormacolegical charocteristics.

Centrally ach muscle relaxonts are discussed
briefly at the end of the chapter.

INTRODUCTION

Ep:!eprs'l.r is a very common disorder, characterised by
seizures, which take various forms and result from episodic
neurcnal discharges, the form of the seizure depending on
the part of the brain affected. Epilepsy affects 05%-1% of
the population, i.e. <50 million people worldwide. It may
be genetic in origin {often referred to as idiopathic) or
develop after brain e, such as trauma, stroke, infection
or tumour growth, or other kinds of neurological disease.
In some instances the cause is unknown, Epilepsy is treated
mainly with drugs, although brain surgery may be used
for suitable severe cases. Current anhr]:nleghc drugs are
effective in controlling seirures in about 70% of cases, but
their use is often limited by side effects. In addition to their
use in patients with epile antiepileptic drugs are used
to treai:aur prevent fnn Ps]'idrms n:[-;usgd by Esd'ter brain
disorders, for example trauma (including following neu-
rosurgery), infection (as an adjunct to antibiotics), brain
tumours and stroke. For this reason, they are sometimes
termed anticonvulsants rather than antiepileptics. Increas-
ingly, some antiepileptic drugs have been found to have
beneficial effects in non-convulsive disorders such as
neuropathic pain (Ch. 43), bipolar depression (Ch. 48) and
anxiety (Ch. 45). Many new antiepileptic drugs have been
developed over the past 25 or so years in attempts to
improve their efficacy and side-effect profile, for example
by modifying their pharmacokinetics. Improvements have
been steady rather than spectacular, and epilepsy remains
a difficult problem, despite the fact that controlling rever-
berative neuronal discharges would seem, on the face of
it, to be a much simpler problem than controlling those
aspects of brain function that determine emotions, mood
and cognitive function.

THE NATURE OF EPILEPSY

The term “epilepsy” is used to define a group of neuralogi-
cal disorders, all of which exhibit periodic seizures, For

Antiepileptic drugs

information on the wnderlying causes of epilepsy and
factors that precipitate periodic seizures see Browns and
Holmes (2008). As explained later, not all seizures involve
convulsions. Seirures are associated with episodic high-
frequency discharge of impulses by a group of neurons
(sometimes referred b as the focus) in the brain. What starts
as a local abnormat discharge may then spread to other
areas of the brain. The site of the primary discharge and
the extent of its spread determine the symptoms Lﬁt are
produced, which range from a brief lapse of attention to
a full convulsive fit lasting for several minutes, as well as
odd sensations or behaviours. The particular symptoms
produced depend on the function of the region of the brain
that is affected. Thus, involvement of the motor cartex causes
convulsions, involvement of the rl:;,'l:-umaia MS CALSes
peripheral autonomic discharge, and involvement of the
reticular formation in the upper brain stem leads to loss of
consciousness.

Abnormal electrical activity during and following a
seizure can be detected by electroencephalography (EECG)
recording from electrodes distributed over the surface of
the scalp. Various types of seizure can be r ised on
the basis of the nature and distribution of the abnormal
discharge (Fig. 46.1). Modern brain imaging techniques,
such as magnetic resonance imaging and positron emission
tomography, are now routinely used in the evaluation of
patients with epilepsy (Fig. 46.2) to identify structural
abnormalities (e.g. ischaemic lesions, tumours; see Deblaere
& Achten, 2008),

TYPES OF EPILEPSY

The clinical classification of epilepsy is done on the basis
of the characteristics of the seizure rather than on the cause
or underdying pathology. There are two major sefzure
categories, namely parfial (localised to part of the brain)
and generalisad (involving the whole brain).

PARTIAL SEIZURES

Partial (focal) seizures are those in which the discharge
begins locally and often remains localised. The = toms
depend on the brain region or regions invelved, and include
involuntary muscle contractions, abnormal se experi-
ences or autonomic discharge, or effects on mood and
behaviour - often termed psydiomodor epilepsy - which may
arise from a focus within a temporal lobe: The EEG discharge
in this type of epilepsy s normally confined to one hemi-
sphere {see Fig. 46.101), Partial seizures can often be
attributed to local cerebral lesions, and their incidence
increases with age. In complex partial seizures, loss of
consciousness may occur at the outset of the attack, or
somewhat later, when the discharge has spread from its
site of origin to regions of the brain stem reticular formation.
In some individuals, a partial seizure can, during the seizure,
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CTUCJIN BUKJIAZ PO3AITY

Y ubomy pospini MM ONWCYEMO MpMpoRy eninencii,
HelpobGionoriuni MexaHizmu, WO nexarb B il OCHOBI,
TG MOAENI HO TBAPUHAX, 9Ki MOXYTL BYTH BUKOpUCTG-
Hi gna if Busyenns. [loTim Mu posrmaHemo pisHi Kinacu
npenaparis, SKi BUKOPUCTOBYIOTHCSA AN i1 NIKYBAHHS,
MexaHi3MM ix aii Ta papmakonoriudi xapakrepucru-
ku. lndopmauiio npo M’ 9308 PENAKCOHTU LEHTRAMb-
HOT Aii cTHCNo BUKNGAeHo B KiHUi posginy.

BCTYN

Enisernicist € gy>ke HNOIIMPeHNUM pO3J1afioM, SKUI Xa-
PaKTepU3YEThCS HASBHICTIO CYOOMHUX HANA0B, 10
IIPOSBIIAIOTECA Yy PisHMX dpopmax i € pesyrnbraTom
eMi30AMYHNMX HeVPOHaJIbHYIX po3psnis. PopMma erri-
JIENTUYHOTO Hallagy 3aJIeXUTh Bif, 4acTVHM MO3KY,
3aJIy4eHol [0 IIaTOJIOTIYHOIO ITpollecy. Erminericia
ypaxye 0,5-1 % nacenenHs, Tobro ~50 MIH jrOnet
y BcboMy cBiTi. BoHa Moxe OyTu crmamkoBoro (imio-
NaTMYHOI0) abo PO3BMBATICSA BHACIIOK YIIKO-
JUKeHHsI MO3Ky (TpaBMM, iHCYJIBTY, iHdeKintHoro
IIpoliecy 4y POCTy IIyXJIvH) abo X iHIIMX BUAIB He-
BPOJIOTIUHMX 3aXBOPIOBaHb. Y [IesdKMX BUIIa/IKax
HNpuUYMHa 3aXBOPIOBAHHS 3aJIMIIAETHCS HEBiZIOMOIO.
3asBuyan JIiKyBaHHS eIlijIercii 3acHOBaHe Ha BUKO-
pUCTaHHI JIKapCchKMUX IIperapaTiB, xo4da ITpU TsK-
KoMy IHepebiry MOXyTh MaTu Micie i Xipypriuni
BTpyYaHH: Ha rojIoBHOMY Mo3Ky. CydacHi IpoTu-
eMiJIeNITUYHI ITperapaTyt e(peKTUBHO KOHTPOIIIOIOTh
Hanaay npubimsHo y 70 % Bumaaxis, aje gacTo ix
BUKOPUCTaHHA oOMe)keHe MOOIuHMMI edeKTaM.
OkpiMm emistericii, MpOTUeNUIENTUYHI TIpeHapaTu
BUKOPVICTOBYIOTBCS 1 ISt JIiIKyBaHHS Uy 3ariobiraH-
Hs CYyAOM, CIPUYMHEHMX IHIIMMM I1aTOJIOTIUHIMN
CTaHaMM TOJIOBHOTO MO3Ky, HaIIpMKJIaj, TPaBMOIO
(30KpeMa HeVIpOoXipypridHMM BTpyYaHHSM), iH]eK-
1i€f0 (4K JIOIOBHEHHS [0 aHTUOIOTWKIB), ITyXJImM-
HOIO MO3KYy Ta iHCYJIbTOM. 3 Iiel mpuumHM iX iHomi
Ha3MBaIOTh aHTUMKOHBYJIbCAHTaMV, a He ITPOTMeIi-
JIeNITNYHMMM 3aco0ami. Yce dacTimre geski 3 HuX
BUSIBJISIIOTH CBOIO TepalleBTUUHY ePeKTUBHICTb IIpu
HeCyJIOMHVIX po3Jlajiax, TaKuX 9K HeponaTUIHUMI
Oip (posm. 43), OimornsipHa mempecist (posm. 48) i
Tpusora (posf. 45). 3a ocranHi 25 pokiB po3pobiie-
HO 0araTo HOBVX IIPOTMEIIENITUYHMX IIperapaTis
3 METOIO TIOJIIIIIIeHHs IX e(peKTUBHOCTI Ta ITpodiTio
OesreuHOCTI, HaIPUKIIALL, MUIIXOM MopavdiKarii ix
dpapMakoKiHeTVKM. 3aBIsSKM YOMY KOHTPOJIb ellijle-
rcii craB cTabUIBHIMIMM, OHAK 11l ITOKAa3HUKM He €
3HAYHVMI, TOMY 1 CbOrOHI 1151 XBOpoOa 3a/IMIIaeThb-

Cs1 CKJIA[THOIO MeIMYHOIO IIpo0iIeMoto, He3BaXKaroum
Ha Te, 10 KOHTPOJIb peBepOepalinHIX po3psiis
HeVIPOHIB 3[a€Tbcsl HabaraTto IIPOCTiMIO IIpoliie-
MOIO, HIK KOHTPOJIb TVX acCHeKTiB (PyHKIIiI MO3-
Ky, 4Ki BM3Ha4YarOTb €MOIIil, HacTpi i KOTHITMBHI
dyHKLIT.

NPUPOAA ENUIENCIT

TepMmin «ermjleniciss» 3aCTOCOBYETbCA [IJId  BU3Ha-
UeHHd TPyOV HeBPOJIOTIUHMX PO3JIa/iiB, KOXHUM
3 SKUX IPOSBJISETHCSA TIePIOVMYHMMIM  HallafaMIl.
Indpopmariito 11po OCHOBHI NPWYMHN eIijIercii Ta
dakTopy, IO COPUYMHSAIOTH ITePIOAMYHI HaIlaiu,
nuB. y mpati: Browne and Holmes (2008). fIx Oyiio
, :
3's1COBaHO 3 YacoM, He BCi HaIlaJly CYHIPOBOIKYIOTh-
csa cynomamu. CyoMy OB si3aHI 3 emi30AMIHNUM
BIICOKOYACTOTHVM PO3PSIOM  iMITyJIbCiB T'PYIIOIO
HepoHiB (iHoAi IX Has3MBarOTb B0eHUl4EM) Y MO3KY.
[Tpuuomy J10KajIbHI aHOMAaJIbHI PO3PSAM MOXYTb
HOMWPUTHUCS 1 Ha iHII AUTAHKM MO3Ky. Miciie nep-
BUHHOIO PO3psly Ta CTYIiHb JIOTO IIOIIVpPEeHHs
BU3HAYAIOTh CUMIITOMU, IO BUHMKAIOTH Ta HPOsB-
JITTOTBCS K KOPOTKOIO 3aTPUMKOIO YBaryl, IVBHVIMU
BiIUyTTSMM UM 3MiHOIO IIOBE/IiHKM, TaK i reHepaJTi-
30BaHMM CYJOMHVM HallafloM, sSIKIII MOXKe TpUBaTuU
IIPOTATOM [IeKiTbKOX XBWIMH. OcoOImMBOCTI CUMII-
TOMATVIKV eIIUIeNTWYHOIO Hallajly 3ajIe)XaTb Bifl
dyHKIIOHaJIBHOCT] ypa’keHOI aHaTOMIiYHOI IUISH-
K1 MO3Ky. Hampuxiianm, sanydeHHS pyXxoBoi KOpu
iHiITifoe cyoMm, TirmoTasamyca - rnepudepinHi Be-
reTaTMBHI pO3psayn, a PeTUKYJIgpHOI dopmarii y
BEPXHBOMY CTOBOYPi MO3KY — BTpaTy CBiIOMOCTI.
AHOMAaIbHYy eJIeKTPpUYHY aKTVBHICTb i dvac
Ta I Hallagy MOXKHA BUSBUTM Ha OCHOBI MeTo-
ny enexkrpoenuedanorpadii (EEI) 3a moromororo
€JIeKTPO/IiB, PO3MOIUIeHMX Ha HOBepXHI IIKipu ro-
s10BM. XapakTep i pO3IOAUI IIaTOJIOTiUHMX PO3Psi-
JIiB Jla€ MOXKJIMBICTD PO3IIi3HATU Pi3HI TUIIU CYyIOM
(puc. 46.1). CydacHi MeTonM Bi3yasIi3arlil TOJIOBHOTO
MO3KY, TaKi $IK MarHiTHO-pe30HaHCHa Ta II03UTPOH-
Ho-eMiciriHa ToMorpadpid, HWHI peryJsspHO BUKO-
PVICTOBYIOTBCS ISl OLIHIOBAHHS CTaHy IIAlli€HTIB 3
erijtericieo (puc. 46.2) 3 METOIO BUSIBIIEHHS CTPYK-
TYPHUX BiIXWwieHb (HaIpuKIaz, imeMidyHMX ypa-
JKeHb, Iy xitmH; 1uB.: Deblaere & Achten, 2008).

BUAW ENNENCII

Kiiniuna xracudikaniss eriierncii IIpOBOOUTHCS
Ha OCHOBI XapaKTepWUCTVIK Hallajly, a He Ha OCHOBI
nprauHY ado OCHOBHOI Iarosioril. € 11Bi OCHOBHI



