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The e7fects 07 levoudona, avomorvhine and
v hedihydrorypimyloerine (DCFS) on sel-zure
elicited by climmaine snd leptznol were
‘nvestigated in mic:, The hypothermiec

effects oi lovo eni, spomorphine and

benserazide were «ino ctudied in mica.

Levodopa (G.25 - .00 me/ka, s.c.), avomorvhine
(0.2 - 0,8 m~ "I, u.c.) and FLA-%3 (12,7 mg,/kg,
S.c.) prosourtiy {(n< 0,001) delayed the onuct
of tonic seirures inouced by stryshnine, 1n
addition, lovolop~, FLA-G3 and benserazide
(10.0 mz/k7, 5.Ce), significantly reduced the
incidence of siryihoine selzures as weil as
stryclisine=in. ucon nortelity.,

-

Levodops (Geus = 23 ma. ks SeCs)y PEnscrzide
(10 mz/kizy SecC.. i ancworphine 1.4 mz/ks,

S.C,), Drosoun . {5 & 5.05) rediced the
incidence o’ lepoisul pelzures., Benseruride
(10,0 mz/ke, ~.c.; nd levodops (25 mg/K:, eCe)
significant!y 3 &£ 0,001 - oved the oncet of
leptazol ceiiwr . au 27d.-iop,.levodopa

(1.56 = 25 m~, %, c.c. - cduced leptazol

indags * e~ L7 v oy wmise,

viii



DOPS (1.0 « 15,7 mz/kiy 1e3.) apparentiy suorioned
the onset o rirychnine and leptazol sel-urcs,

In additicn, 1743, low rdoses(1 = 2 m~/ K.,
i.p.), enhanced idle mocerate doses (4 - 8

mEg/Kg, S.Ce) re e G the mortality induced by
strychnine, Cimilarly, leptaz>l indu ed

mortality s ~ aprérently Increased by LOLZ

(1.0 = 16,0 = 'itr, i,pe)e

FLA=63 (12,5 mg/ky, s.c.) and benserazide

(10.0 mz/kiy, s.¢.. potentiated the anticonvulsant
effect of levodlonn ugpaingt strychnine-und
leptazol~insuced zeizures while the onseb of
convulsion -+ & Juwher uelayed. The inci ence

of strychnine 1lncuced death was reduced

AT -~

drastically by L. ~G0] and benserazilde,

Haleperidol (L. m: %, i.p.) potentiated the
convulsant o77oct o strycknine {1 mg/kir, CeC.,
as well as :iryvchiine-induced mortality, In
addition, hoiop.<i- ol (C.5 mg/keg, 1.p.)
antagoniced the protective effect ef 1.vodopa
(12.5 and 100 m: 'k, s.c.) against strychnine
seizures and deotl,

Pimozide also pouvimtisted the convulsanl oflf.ct
of leptazol (75 mi/kg and 65 mg/kg, s.c.) and
artaroniaed the o cct of levodopa (3.125 end

6.25 mu/Ki, eC.) apuinst leptezel (35 mafkg,gp.).

ix
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BMmilarly, the e’ ¢t of spomorphive (e
me/KE, S«Co) woin:t leptezol (65 mg/k:,; secC.,

seizure van amtizonloed by pimozide.

Phontolamine (5 my,/kz, i.p.) and + propranolol

1.0 mg/fky, l.2,) ~ffectively antagonised strychnine~

inauced seizurzg and reduced strychnine induced
morta’’ty, In ¢ldilion, + propranoclol (1.0

mg/kg, L.p.) simificantly (p < C.001) antugonised
leptazol-induced zeizures and reduced 1leptazol-
induced mortulity., The effects »f DOP! on
strychnin:-anc¢ leptezol=induced selzures in

mice were cntuzjomiacd by phentplamine and

+ propranolol,

(8)=Sulpiride (20 - 80 mz/kg, i.p.) potenti-t-d the
incidence of st~yohnine-and leptazol-sei-urcs 04
increased trhe unoric ity dose-dependently, in
addition, the prot.ctive influence of apomorphrine
(0.ly =, k7, Gec., wts antegonised by (s)-sulpirice
" mg/kgy Lare..

Apomorphinc (/.2 -~ 4,8 mo/kg, s.c.) induced @
significant (v <, «,2C1) hypothermic effect,
ase=-depenc=ntly in mice, The onset of

hy sothermia fo'lo, ing apomorphine was about

S win. while the meximum hypothermic =fil:zct
wes observed at Z0 - 4O min. post-injection,

Pimozide (2.0 mr /. 1.,n ) antagonised apomoryhine



11.

12,

13.

(O-LL mi./k 9

A 4 --':_ 3 _‘.rb,l"-i_-! hy’i‘o‘thﬁ'rmiao

Levodopa pororuce.t fluccuations in the mice

rectal t-=unrm

3 o L
B84}, in whic

compared to tk

p )'1,

ture L a low dose (6.25 m:/%i,

Ly rthernia predomlnated os

rmr

controls, However, hirher doge

of levodopu (12,5 = 25 mz/Kg, SeCs) appairort by

produced hypotheimic e’fects. Benserazlde

(10.0 mg/k:, :

hypothernif :

potentiated Lleo

eUey did not proviuce siznifi< nt

“tect on its own, but profoundly

vodone (6425 = 25 me/Kiy £eCe =

induced hyooihcomis dose-dependently, On iho

other hand, -imc-iie (2,0 mg/kg, 1.p.)

antagonlsed the hyooihermic effect af levoiopa

(28 hgdke, oo, no in wddin

4

benser=zi.

{a)=Sulpriie

significont )

mice, but wr:o

apomorrhine (°

in mice.

These resultc
dopaminer. iz

1respective Ly

e

any Dlocked lhe

iCe0 m sk, syc.)=induced vo .vEL Gien,

(O mo My 1apa) did not pro uce o
tne in e rectel temorature of
uced o profouna potentiation of

L M Kr, Sece)=induced hyootheipie

cu .t that enhancement ot

and nor drenersic neurstransrission

Jewcnuele and potentlate strycinine..

and lept zolein ucced seizures in mice. hoe

results £lso =

mechanisms oo

in mice.

upro ¢ the hypothesis thHat <opiuinergic

invulved in temperaturé r-sul:ation

»
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14.

Evidence hsu bosn obicined which sugsgest tio.
the anticonvulznnt snd hypothermic effucts of
exogenously crwinistcred dopaminergic agents

ne2y both b~ mediated through dopamine recepliors,
Furthermor:> there is evidence to sugpge-t th-+
t*e anticorvuiint actions of dopaminer:ic
agents are medictod through the D=2 dopamiae
receptor subtypcs while the hypothermic ellects
mizht be medicted throush the D~1 dopammine
receptors accor-in tc Kebabian and Caln» (137%)

dopamine recepior cl=gsification.
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EPTLEPSY

Bpilepsy i. o edllective Ter: for a ciiag
oi chronic cussuitive disorders {seizures),
having in c.isun occurrence of brief eplsv .es,
assoclzted wilh locs or disturbance o
conscioucnvog,; v owmauly but not always with
characteristic body movements (eomvulsions)
and sometinmcs cut-ciomic hyperactivity and
always correi vec itk abpormel and excessive

d

isch-ryes Terrn, 1970),

There muzi b #-w conditions lik=ly to
cause 8¢ wuch Weery and disruption in neovles
lives us cheomic auitoosy when the seiliur:u sre
not reasortbly .- .7 conirvlleds On one hancg,
individualsr ix thi. -»cdiczment have to live
under the thr € Ll: rL enytime, day o ni_ ht,
a seizure night Lorike tiem down and eause them
to lese control of themselves with all the
attendant socicl enborragsment and even danzor thet

-

may resuli, .t the szme time, they have to

face the projuiice cnd ignurace stlll widespireed
in the soci.ty, Jinding these even more damusirg
to self-esteam vni well being than the epiloncy

itself,



Several T eunrs hove besn implicate? in ithe
agtinlogy o secisurcs whbich are rolated t. the
paysiolo “ic- 1, pathsioricel, emotionsl ané
biochemicat! uir chondures which are tmerational in
the subjsct; 'ht Lodewre itselfl is genercliliy
helleved to br ¢cruned by occasioral sudden,
excessive, ropil .n’ local discharges of the
grey matier » which nay excite rart or the
whole »f the br-in 1o precipitaze a locali
or generalized corvulsion. Once a seiure h.s
been staricd, it wmoiriteins itself by recircuistion
of exeitatory iupulucs thet mar not include
the origincgl seirurc focus,.

Soeveral Fry o wove alno bheoen discorcired
which ar: off ctive 1 Lhe managome st of apil;ysy
(e.s. phe» % it w:y pereldehyde, clonazepanm,
carbam-.epine, Tovceoom, folic acid, sodiuwm
valp: ~ate, <iphemvlhyoantoin), tut decpite
romisiderabl:: newt e about seélzures, the
ultimate, vLuy:iclo el and piochemicsl ancinns
of anti=zpilooiic ru o is still not well kaosvm,
thus, tremendously increasir the challen:? in

the evalustion o now antiepileptic druzrs,

CENTRAL DOCAILIL UTC IND NORADRENER:IC MICIL NIDM!

Norzdrencr ic nerves are widely disseainsted



At

throughout i cexmir.l nervous system (ZTHO
while dopardn r i nerveg are crucizl to sone
bprain furnsiions, Mot onty 2re the G —ana
?3—a|?“noz.p;or; 'nd dopecnine receptors at the
synapse, out Ui.: uctions subserved may b either
excitatory or inh’titory at a3 speciiic structurc,
It 1s also Jousible that such a structuie nzv
have facilic tory o inhibitory influenc2 on
pther structurc., These biovenic amine contuining "
neurones sre a-co mewa to he involved ia fuae
regulation of touoreiure, ovulation, mood,
behaviocur wn” uoilur condination, Cell batics

of nrradren:rgic n-urcnes are leacalised malnly

to the brain civm in the pons and medula
oblongatn, v . "i"r: = doraninerric newrtones are
concenbtratod vithin the substrntia niara

(Julius -nd .einechilboun, 1972},

In most ~x¢ui: obf the brain, dopamint( one
of the two prin inal cetecholamines in the braind
is merely the proeursor of noradrenaline, Lt
43 transfuomaed into norcdrenaline by the snzyme dopamine
(v =hydreyla-c,. Hevever, some parts of the brain
lark t%is en:iyme ond dopamine is the
presumed nouroLrenzuitter (Hillarp, Fuxe and

Dahlstrom, 19Gfi; Un=zcrsiedt, 1971).



b

Tae corpus. siric*om conteirs more thwm 730
of €1l “raln iopuiire (Dortier and Rosengren
1669 Gloinusi. Lv rsun end Axelrad, 17°G5)
and “ess tlin "0 of brain norarirenalaine
‘Clwinzki, ct ©%, 19653 Butcher and Anuln,
1963) . Here Joprinz 31 concentrated in the
terminals »f @ noviork of fibres which arice
from cell buci~u in the pars compacta of G
substantia ni - (Andén. Dahlstrom, Fuxe and
Larsson. 1965). won:rin rgic inmervation
originating frou th. pers compacta ~f
gsubstantiac ni 2 iupinges on numerous chulincrgic
newrons intrincic te the striatum (Butcher and
Butcher., 197L.'. .vailable evidence sur  ~zts that
in vivo, th: rote . cdopamine release inhilits
the efflwr (Uortioling, Stadler, Gadea-Grii wnd
Lloyd 1975 wnd urnover rote of acetylcheline
(Ladinsky wnd " r ttini, 1974, Agld, Cuver-i,
Glovinski, Zecujioan wnd I~ , awiog. 2Dloon
Camsie and o imis ni (1968) found thoi o7 Lminc
Inhibits fi-din. «f*¢ells in the caudate nucl-us

"W e Gewe Rl ine dwessscagths firing rate.

1

Effegant [ibr: o feoou Loth parts of the stri-tun,

r

the putamen anc thoe coudate nucle.. comaunicr.te

with the ~iobtuc poilarus =nd a direct coansction



lTetween Lo otiri-Llur ind the substentia ni r- hes
Leea A2fined ("thistrom ~nd fuxe, 196k, 19555,

Racagni, Druao, CGiiabeni, Megesi, Dipiuviio,
Farent! and wruicobsti {1977) presented finlinss

which drmore ot thot GABLerelc ( QMmUY ic

acid) strfet onisg 1 p thway pzsses hroush tha
crus cereiri one @modulstes the aetivity of lJon rins
system in the _wsiclune  When GeBa levelr in i

substaniia ni-v. ‘re increcsed, tae relosse ol

doprmine in ot-i. 0wz is markedly reduced (Rzeepmi
et al, 1977}« These fimtings provide farshor
evidence for ALY v Oiated modulatle. ¢ Lhe
dopaminar;-i.. ui_to. wisztal system:

i, Endocrinclioyy

A doepuaine pothway important in
endocrincle vy i well bodies in the mecu v
nucl-us ol thn lyrothalamus and nqrve
termin:. iy cynsocings on the portal vessoLs

in the m 2isx endnence that convey relooing

factors fro:: the Lywothalamus to the piliuitary
gland, -ou.adnce in these neuronzs, ropalote
releasirs 7 coor scvivity and subsequont

endocrine ol ~wis,

ii. Parkin.cnizm

Grrer the Lozt two decades, there hoo been »




major development in th accunulation of evid xce
that dopamine, th & cursor of noradrenalinz, is
a spnaptlc tran.mii o in the corpus strilatum and
wvaat the hasal garnglic of prtients with parkinsoniom
were grossly deple.cd o: the.e substances

(Ehringer and iloraykicidicz, 1960)., The therapeutic
implications of tui- di.c.viry were p@rsued and
cttempts were made to replonish brain dopsmin: by
gilving patients itc imnmcdiete precursor - levodopa
(1-dopa) because dop:in: itself dees not readily
cross the blooc-broin brrrier,

The resulis of Lhrce studles were encourasing
and a hypothe:sis cmuer cd thet acetylcholine and
dopamine act s phy.lologsicel antegonists to exch other
in the central ne vous veiem {(CNS) Just as ecetyichaoline
{ACh) ewd noradren-iine (h*) have apposing achtlons
i1 the periphera. n>rvous system., Normally therc is
a halanee We*we- 'L nd dopumine (DA), but in
parkinsonism the 1 ttort's funotiom is immaired and
“isresult- in cholinor ic dominance and muy b
com snted by decrr -oine cholinergic activity (z,...
b admint stering atro inc) or increasing DA activiiy
fc.g. Wy adminisiering 1=d2pn ).-  Hany

Ma . . .



7
investigators bave documented the strikinz effact
of l-dora ir relicvin: perkinsonian symptoms when
it 1s adrinistered in lvvrpc doses (Cotzias, Pap .visiliou
end Ge-lene, 1969.., ii~fore the treatment with l-dop:
wer~ie avallable, =nticholinergic drugs were th=
rainstay of drug trcotacent in parkinsonism and
produced an estlu:i.d Z )% improvement (Yahr, Yuvoisin,
Schear, Berrett enc lochn, 1963),

The best knovm 27 acurconal pathway has coll
bocdies in the subctl niie rnizsra of the brein stem ith
nerve terminals i‘n tho cormus striatum, the caulzte
nucleus, and the . uviarn, This vathway degeneriles in
patients with idiop thic prriinson's disease, The
resultant DA dei:lcciom io caugelly related te the
symptoms of the dir«:ise brecouse replacing the alssing
DA by treatment with its arino acid precurcor ledopu
dramatically alievi.tce the symptoms, Thus, in
Parkinson's discoace, o D! hypothesls »f causation
has peen establisched,

i1i. Schizophrenia

Other dopomincrzic poihways may be more related
to the symptoms of cchizophrenia. Pathways with
cell bodies close to ihe substantla nlgra project
tu the nucleus eccumb no and olfactory tubercle,

koth components of tho limbic system uf the brain
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“iat regulate emotiional Y haviour, Recently, DA
pathways have been deccribad with cell bodie: in
the zane areas, proj.ootin tec ports of the froat:l
cirgulate and entorainnl cerebral cortex,
phyvlogenetically older nerts of the cerebral cirtex
furstionally related to the limhic system,

Osmond and Suythice (1952) propesed that paticnts
with schizophrenia mipht be synthesizing endozenous
hallucinogenic substinczs, probably by transfering
methyl groups to the biorenic amines, Methoxylation
cf DA produces 3, l~dimethoxyphenylethylamine whigh
has been reported to pro uce catatonia in ania.ls,
Furthermore seveil.l m-thylated biogerlc amines are
Rl T~ jJogenic in min wed administration of methionine
(which forms s-acenocyim thionine, a methyl doror)
ma¥»ee gome schizuphy. i prtients worse,

Friedhoff :nc Vin "iukle (1962) found a spot oa
paper chromato-r-mc . the urine of schizophrenics
which was not 1found in Tl wrine of normal populciion =
the "pink spot.” it wis identified as 3, l=
dimetheoxyphenylethy 'amine, However, not only
was this compouns found o be inkctive in humsns bhut

was also subseguonlly “ound to be excreted by normal

The blockade of DA rerceptors correlates with the
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g
antischizophrenic wctivity o phencthiazince (3nyler

and Banerjee, 1973., -n.l rore potent agents <ecm

to be almhst scuisitur:. to zlug into the LA reccotor,
although they were symthegized by chemists who naver

hecerd of DA. The cize for the hypothesis that
phenothiaziner e:x:rt Their clinical actions by

blocking DA receptore i: rother impressivey The

fact that all ciln’~ 1y effective neuroleptic: acé

Dk antagonists, Vmliliit lructurally clesely relz.L:éi
compounds whiclh: e noc L. antagonists are inaf ¢ F_:'I;fl.\!e
in the treatment o uchizcvhrenia, sugzgest that z‘cuko]y
the therapeutic cctisn o the neurcleptic drugs is By
DA antagonism, Thi: vicw is enhanced by a clinicsljy
investigation in vhich Jounstone, Craw, Frith, ';'r'mr.;y

and Price (1976, wilertuok ¢ therapeutic trici of

two ilsomers of “lupenthi-<ol in a group of acuce &

=c: *rophrenics, It w. s ob:erved that after two
-

weeks lLumrovement h o occured only in those paticntsy

A

given .eflupenthnixol (the cis-isomer) whereas
the the (>-isowsr wz no better than placebo.
Earlier, animal d.ta h ve indicated clearly that the
cis-or O -for~ Llock:. DA sensitive adenylate
cyclase and DA recepiurs while the '\' ——r

trars form was essentli?ly without eff ety
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Ir Hicoozcnaies of b oin strigal tissu:, it h-4

v aen demonstrabes thok wofition >f DA increascd th:
frrmetion of @yclic Ac-norine monophosphate {(c-AMP),
the so-called ‘socon: m ssenrer"., It hzs also been
shown that neurolc; tics inhitited the formaliosn of
c=AMP in Yrain houe; wetlioz, i1,e. these druss inkibited
e Seasd i) Luenyl te cycelacse,
Work with amph t-uin-, biochemically clousey

related to N\ and 0., shows that amphetamine nou

only exacerb:tes cchiroplwrenic symptoms (Janaw:ky,
El-Youmsel. Davic rnu Dek-rke, 1973), but clinically,
amphetamine psychoiois 1o indistinguishable from
schizophreniz (Connc i, 135L). Amphetamine tc icitly
and psychosis ha: buen uu oeited as an experimoninl
model for schizovhrenia (Kety, 1959), The

zehizophy gnilom “nduced

effects of amphutrmine 1. thought to be better
correlated with iis connuinerpic effects thun itc
noradrenerzic efi-cty {(onycer, Banerjee. Yamamur:

and Green‘erg, 1974), Aséitionally, l-=dopa his been
manantad +a axacarts o schizophrenic symptoms
angrist, Sathanunthar -nd TGershon, 1273). iise =nd
Steir. (1773) founc thot Di :? -hydroiylase activity
.8 lower in th= brains of schizophrenics than in control

supjects. A delizi-ncy of this enzyme would recu’t in a
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build--up ~f DA, cur<iuweal " th the effect af drugs,
such as _~d®pa vhich ircroresDr enrmrrettion in
the brain, on schi_cnhronic behaviour (Solomon anc
Snyder, 1976).

The above aAsrr:tive clcarly points out thut the
ability to hiock th: ). roceptor confers upon the
phencthiaziies both th ir extrapyramidal and antipcychotic
actiors (Van Rocrun, 19%56; Horn and Snyder, 1971 ond
evan that overcactiviiy oi central dopamincrazis nourons
may underlie thc sy wium tology of the schizophrinigs
(Klawans, Goetz anc Jlestheimer, 19723 Stevens, 1972..
It hes however beoen argucd thet if this wes 30, then
one might predict Thet sclizophrenic symptoms would
not arise in the settins of established perkisacnism,
Crow, Johnstone snd .¢c’lellund (1976), huwevar,
reported fowr cno:e in vhich typleally schizophionic
symptoms developsd in thoe prosence of lons staviing
parkinsonism.

When people crec Uz ~led over several year:s with
neuroleptic dry.s, a nir-oportion develop tardive
dyskinesias which rozeibje thiose produced by l-dop:
administration and can be reduced by increasing the
neuroleptic dosc "nl “r. oftem exacer™ated by nourul Ttic
whkdrewals (Marsdon o nd BaldeEsaring 1975). on

the Hrgis of thic «vi’' e , it hes-Dheen suzgeut~d
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that the dyskinesias result from DA overactivity

possibly due to DM roceortor supersensitivity resu’ting
from the long tern receptor blockade., Such
supersensitivity chcngcz can be shown in aninals

after 2 -~ 3 weeks n- roleptic administration, but
only after drug with.rrozl, In contrast, tardive
dyskinesias are seen c¢7ier months or years of drug

administration and wailut the patients are still q

[

taking the druge,

Klawans (1973) cu ;ested that tardive dyskinesia
receptnar supersensicivity cccurs during long ternm
neuroleptic administr-tion and whilst the dru-:s are
still being received, Jince Un supersensj tivity
hypothesis of tordive dysiiinesia 1s nnt directly
compatible with the suj celed DA antagonist role ox these
drugs in schizophreni:., thic ralses the question us to
whether continued L. bloclede oceurs during long torm
neuroleptic therapy, rerhavs, the simplest explonction
for the action of theso drugs when given chronicr lly
is that whilst some population ~f DA receptors show
supersensitivity aftcr long term neuroleptic tr:-ctment,
others are endurin 'y antagonised. Certainly thoce
involved in inhibiticn of prolactin release remiin
antagonised. Pl-omc proloctin levels remain elevated in
most potiemts on chronic ncurclejtig therapy. It may thepefore
ue hypothesized that those dopamlne receptors

involved in antischizophrenic



tiun f yuaroloptics are rlso antagonised in the long

cerm
vere ara: two mejo. ciues to the pathilozy of

s~ zopirenla:s thit the vrychosis induced by lorge
¢ = 2. »f amphe<rrdnce closc!y resembles acute por.noid

1izophrenis (Cornell, 1950) and that a range of .
sychotropic drugs (t-rmec ncurcleptics) are
“'erapeutically «f_ cetive in schizophrenia. Thoese
¢« ues have led to th: goncei: o the DA hypothecsis

? schizophreniz, “h: hvrothesis states that, cince

rany behavioural cil~cts of amphetamines are due to

b
0

ct

acreased central U rolease and since most n grn]--

.empounds are blockers of central DA receptor:, the

vmptoms of schizorhroni. may De due to an abnorual

nerease in cen L V.o rolezge and the effects of this inareuae

re diminished by p L1 .1 Llockade of the receptqur cltes,
Stevens, Jilson . nc i'octe (1974) suggested &

ryssible role for G 3. in schizophrenia, from tae

. havionwr displived Ly th nimals in their stuly,

ve:nman (1972) from Li. observations also sugrested

that l-3depa whilc ccting orimarily en the nigrostristal

paluiye, m yucee efrects elsewhere, even where norma3l
brain ccacentraticns ar:e low. This pay help gx>lain
pay-hesis and Faliucinetions in patients with organic

mental syndromes o are receiving therapy with l-cop:,




iv. Sleep.

Spooner and Winters (1965) demomnstrated that
DA caused incroosed motor activity and an EEG
alerting rewtion in 5 - 1l day old chicks, while
NA exerted a hypnotic action, In addition,
Osuide and lJaubebe (1980) reported that moderate doses
of DA (100 mz/k: s.c.) and apomorphine (0.5 mg/kg,
s.C.) proluced 3G erousal in chicks and significantly
antagonised pentoberbitone induced sleep. These
authors also obscrved that at high dose (400 me/ke,
s.c.) DA iniuced cleep and ehhanced barbiturate
sleep. Howev.i', the sedative effect of hipgh doses
of DA was anta onised by adrencceptor biocking agents,
suggesting that .. Tormed, from the injected DA, by
Increased activity ot -adrenoceptors misht be
involved in thiu action (Upooner and Winters, 1965),
Also apomorohine hns been reported to produce EEG
arousal and significently antagonised pentobarbitone
induced sleep (Osuide and Wambebe, 1980).

The behavioural actions of apomerphine have been

attributed to direct stimulation of central dopaminergic

receptors (Anden, Rubenson, Fuxe and Hokfelt, 19673
Ungerstedt, 3utcher, Butcher, Anden and Fuxe, 1969),
Also, pimozide, a potent and specific dopaminoceptor
blocking azent (/nden, Butcher, Corrodi, Fuxe and

Unperstedt, 1970) potcntiated barbiturate sleep in



15
the chick Thu., from o»¢ <bove cbaervationg, it
gseews that 0y . 2uwn rzic mochanisms are implicated
in sleep whilc dop nin-e: ic pothways may be involved
in wakefulne:ss,

There har bDorrn some controversy about the effoct
of l-dopa on RT.. ol .¢p in bumans, Kales, Ansel,
Markham, Scharf and Ton (1971) reported that l-cops
had no consistent vf .ct on sleep ratterns in
perkinsonian patlenis, Tn normal subjects ther:
was a trend towards incre:se in REM sleep. Schuiat
and Knopp (1972) observed an increase in RIM slecp in
parkinsonian peil rto, Spituer, Zarcone, Barcnau,
Ryan, Smythe 2nd Jemcnt (1972) also observed (il
suppression in » nourolagicel petient, Castaldo,
Krynicki and Crade (1975 cbrerved that in norm:l
subjects, 200 ng /ks ol lecops increased the len th
of first REM peciod, whiic 125 mg/kg of l-dopu in
mentally retarded zubj:cls, resulted in increagcd
percentage of &l sicen on the first night of administr:-tion
and consistently inc:oe:iced eye movement density,
Castalde (1969) and einbcrg (1968; havp.demonﬂtr,irg
that thé amount of 7Tl sleep and eye movement doasity
are positively coriel-Led with measured intellig .nce
level. Thus l-dopz udainistration to etardatcs

may be paralleleéd Ly .r-renscd cognitive capacity,



16
Yater and Martin (1970) hove demenstrated intell.octusl
cliaet mem 2 A warkiasoniqn patlents treated with

T« S 1)

7. Thermoregulation

In 1964, Felo.rg 'mi Vyers implicated monousines
in the regulatiocn ol m anmclicn temperature., It was
also propnased by th: same vorkers that serotonin
5~HT, was relcosed within the anterior hypoth:.lawmus
tc actaivate Sest pro’ustion while at the sames =zite
NA was released to dzactivate the heat productin cystem
theraby causing he-t 2oss, Fresently, the role of the
v:dividual moncarinen in temperature repulation is rot
well understood, YW.aubobe and Gsulde (1981) ro.ortcd
tha*t DA induced : :i-nisiecrnt dose-~dependent hypolhcrmis
1 yeung chicks, The rosults also sugrested thot
the hypctharmic *n. ¢ .:c of l-~dopa and DA might b.
mediated throogh otiv (iun of central DA receptovs,
Generally. hypoliizymiz can be induced eithor by
increasins ' meckrnicu of heat loss or by reducing
The meriwusl-as of heot gereration., It has been obuerved

s “wion of WY into the hypothalaémus or corebral

‘. 2% have boeen associzted with a_decrease in
"« temperature in ronkeys (Myers and Yakoh, 1969),
uoas (Toivole und Gale, 1970), dogs (Felbar:,

dellor and Myers, 1950), znd in mice (Brittain, 196€),
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7
In the mice stucicsz; NN #:oo lowered oxygen consumgiion
and the hypothei'ml.: could be attenuated by pitior
trectment with wn ™~ =brocker thereby implicuting
central i -recovtors,

Recent duetls Indicets the involvement of DA
receptor stimulation iln hypothermis in rats wnd mice
(Fuxe and Sjogvist, 19723 kruk, 1972). Barnet and
Tahrer {1968) hyputhesized that stimulation of Da
receptors in the Ci, produces a lowering ol boeldy
temperature of micce, Darnott, Goldstein and Tabaer
(1972) also concliuded thot the hypothermic effuct of
apomorphine in mice appoars to be due to DA receltor

stimulation since it is ontagonised completely by

haloperidol and spiropcridel, but not by phentoluuing, an

&2 ~adrencreic Lilocin; crent.  The hypotherdc
effects of apomoryhine o probably due to an actlon
onn the CNZ since thoy occur at doses which produce

siens ~f rehaviourul ovimuiation,

oelzures
As deseribed cardiier, e¢pilepsy is a collactive
term for a clang of chronic convulgive disorders
having in common the cccurrence of brief episodes,associated with
Jode or disturbance of consciousnays.r~ The counterpart of cliric:

seizures can be reproduced in laberatory snimals cnd

man by a vari:-ty of procedures, especially by electric
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Leptazol pruiuces ¢ mvulsions in which the {1 xor
mascles dominat~. fne -unism of leptazol-induced
seizures in wmice 19 oiso considered a useful
screening modeo: for T R i value in petit mal

~Desmedt, Niem

[S

eers, Lo ond Jansen, 1978)

despite the fact thit tl.c convulsions produced mizht ve
considered more chér:cioristic of grand mal.

Sud -convulsant dose~ o7 Toptazol in animals proouce
marked chenges in clectro~cortical activity char ctericed
by the appears.uc. of glow nepgative waves and spikee-wsve

coms lexes similar to thoue seen in petit mal-epil oy

=
-
o
L]

A s Yersan and liorogsero, 1950). H-wever,
nowvn that rep~-L 7 =ob-comvulsant doses of lepnt. zol
can "kindle” rets *o sive grand mal type seizurcs and
that these selzurces ro srnsitive to drugs eorfeciive
‘m the control i sroad mel (Ito, Hori, Yoshida and
Catmize (177N,
et Ve of e-ul have been sbserved in the

= afTer toe preoduction of sefores~ Yy drosc oL
electro,ﬁock in sminade ™iarcabsch, Wenzel and Cromer,
1678) or in +the c.oo brospinal fluid of epiloptic
~atzents folle~ ‘ng o it (Myllyla, Heikkineﬁ, Vi paatalo

And Fevanen, 1975).,



Bra“ monoarires Live bDeen innlicatod in
seizure mec!anisus in 2iicrent mammalizn specices,
Tae ralo*lenshon Lotraoon 'he broin concentratiom
of bicgenic aninr . r.l sencitivity to electrically.-
and chemically--incucas siiruree has Pecn invecti _otogd
extensively Aumats thoat lower the levels of
casecheiamines in ihe broin elso lewer the thraghoud
for ey—r=imental seizures (Chen, Enser end Bohner,
1969+ Xillan ané Frey, 1973). Conversely, inhibitors
of »»miarmine oridece =l vsie the latency to maxim:l
electrcsnock, ond in larse doses, afford compleic
= otr etion “rom scicuces (I rockop, Shere and Brodic,

19%¢°, 7The catocholamines NA and isoprenaline ure
capehle of oruwlucing sciurcs Walker et al., 197!)
anc ¥asreaced - Zov lg, an effect which ia
antegoa‘sed by the -? ~aurenoceptor blocker-propronolol
“Tsang and Lal. 45738},

The =2luciintiza ol the role of dopamin-rsic
mechanisms in Loe 7cwc anetion of seizure thr:ichold
has “een carricd cv u iag nrimate model of epile oy
(Meldrum. Anle- .k -nd “rible, 1975), The model
used was depznoent on une induction of seizurcs in

Tk =% uye Prwneme (pupio papl Y. Ia e medel,
Zt was shown thatl the drups which were DA agunists

nartiaiie (- o -7 L1, Llocked the photically-inriucad
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€.1a293v woeire. b Unz orur vaizt JIre D blockirng

age1ts prociced erk n ed spiTes and EEG activity

b 2

ard increezed sr@ecotiLiticy to seizures. his
evidence is consiziu-ns witlh the hypothesis thet
inecreased dcpain oG activity decreases sei.wre
usceptaodlity ance vics versa, Further supoaort
Zor this hypothesir are tiw similar effects in poti nts
of phenothiazine: on 236 setivity (Itil, Shapiro, Fink,
Kiremitei and Hiclrin, 19£2), and their weil-known
capacity i~ lowzi ceizure threchold and Induce convulzion
both experinent: Lly (Preifier, Goldstein and M.rphirre,
1058 »nd eclinical v [‘ogothetis, 19F7).

It has becn ropoartzd by many workers thot
6~hydroxydopanine ¢ -u i chemical sympzthictomy in )
me= rlg (Forior, Potepo ond Btone, 1963; Bastholini,
Pletseher end ok, -, 1U7G), Osuide and sambube
v1978) reparicd Thr, elrrSuoardopamine pooiaad
e LT b T of w2benn-cnt uiynesde effeets on the
clecirsshnock guiiwe Jdoreghold i rata snd chic'r ..,
The autkh~rs cbucrvel thet low dosce of 6-hyiroryuopomine
(1.5 - 3.2 337K, %.0.) initislly protected chicks

againscc eleciro: gl seizure brt later enhanced
s2'zure activaity, 1Tdc effect decreased whent the
acses were ircr-ssed, Tiayoesly, Sharman ana Vot

. 1965} were able t. o v the'l 7.3y v .aydspamine
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Inttialdy » 7 »e cauucholamines from svirathecic
nerves hofere avaduc’ng o uvronal degeneration,
Osuide and Wamb.p:> (1779, thus remarked that taosc
ohservatioms mi ti hove bren due Yo a very rapid
neuronal desen-vr.tion to "owine the pitin]l cut>cholsminc
release or possibly th L ot nigh doses, the nau inia
degenerstion w..&t »not pr ccded by catecholamine r-lo e,

Accorzing tv [ oom, Jlperi, Groppetti, Revu.lta
anAd Cagta (197°., O=hyd.urycopamine consistent'y
cause? ¢ marked docresss in brain levels of dop ing
and naradrensalinge, .'‘nacc the brain monoanin:s
have been implic Lol ia ecizure mechanisms in

different mamnaii:n spocies (De Schaepdryver =t al,

i

1562; MsKenz’e vnd Co-okko, 19723 Stull, Jobe w2
Ceiger, 1'}77), o roculits generally agree with the
concept that broin citrchiclamines ray play an

attenuating rcls in soizure meehenisms,

In another stu.y, tue Jstency of a seizure rospens
following supramc.cimal el.ctroshock in mice wrs zleicred after
a revolving drum stres-., The time to toniec e«tenuion
was prolonged immcaiitily after stress. returncd to
control levels sp roximatcly 15 minutes later and
then ingreased apain for several hours (Goldbors and
Salama, 1969). .hc secondsry increase in latincy was

prevented by of ~-meihylirosine or reserpine

.
!

rwas 2nts vidch lovorcd tissue level:z of

e E ., P

DA -and NA: dut nos Lv aiculfirem tr-oatment wl.ict
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lowered only Kt L. 1o {Coldberg and Salama, 1970).
N4 and Screotonin “ov oz in mouse Brain were unchongoed
by revolving drum ~Urogs {Nolberg and Salaris, ‘?i;‘ifﬁj‘}_,
but it was ropoerc.d thet the synthesis ond mataboiinom
of these aminug Wit e Lffucimd by other forms of phy:ical
stress (Gordon, “pector, Ijoerdsma and Undenfriond, 1066
Corrodi, Mfuxe and Hokielt, 1968). Gnldberg and Jelona
(1970) obtainec rogults which poirmt strongly to o role

of brain DA In reooons: to rovolving drum streas,. o

concomitant alterationg in steady-state levels or {urne

ever rates of hrain serotonin or NA were obteincs,

Increased level: of 17 prrolleled the prolonged socondery
incrense in geizure Jat.wy following stress. It ampeored th
DA levels must b Llovaiea by 20% or more bafore Lalcncy
chqnges occurad.  Jwruhoeomore, when the latency wiure

were meximally inc.. ssed (H0=707): DA levels wove Likevise
moximally elovetzd (B0%), Theze findings were in crreement
with earlier stuciocs @hich showed that druy iniuced increnses
brain DA resulted in on dncraase in selzure lag gy

(Prockop, et al, 195935 Le Schacpdryver, Pistte and

Delaunols, 1962?. whe gpocdlic elovagion of 24 level

implies that chonos occured within the corpus cici:tum,
since this area comirding more than 75% af all bivin

DA and less than 10{: of brein Nio (Glewknski at al,

1965; Butcher and Ancen, 1909). It would appear that
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e uaphlviae oF Y sacioceer Derifesaais eliaeretlisag In

bl

mat222ism, vhilizi {isa or ¢iffusion within tho corpus
seriatum,

It 1s apporesy thra thit regent biozhamicrl
Invesiigations of Lerimentcl epilepsy and schicophren’a
zave demonstrated ¢ _tationsaip of both condiiti-ng
to Train dopamire vpic wltivity. Stimulation ol
dopamine activiiv o ci o ¢ be antlepileptic nid
schizesphrenogenic, wicirco, elininsticn »f such
gctivity decresses Une voirye throrhold bul,
Liwiapcuntic effect v achizoyhrenles The exacy
site of Lu. =zctivity i: .pceula*ive, but woy be rourted
to alterations o. ' wetivate ‘n the mesolimbic
system or cerebrnl corirz (Ungerstedt, 1971 ‘hierry,
Stimus, Blanc rnd Ziovineli, 1973). Whilst the oot
method by which Lar oo civects are mediated are yoi to
Te determined one. *he celion of other amines may be
related to tham (Vew.ow: <1 al, 1975), *hore iz &« strons
evidence for poziv! Lin;: 1hat observations such as
iforced normasizaticn znd the clinlcel anta;imico
between seizures tne psycncsis noted in some patliorts

3 A

may have a common odicchemicnl mechanism related fo 2.

OBJECTIVE

Despite the conci o ble amount of data

accumulsated on the role e¢f brain catecholamineo
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ir Loure mechaniems in L vool 2nimel models,

3y indireet evidance poeint: Lo e involvement of
th .« wonoemines in epiloossr, In some, the reporte”

ce conclicting,

nile, it is now (enes Ly belicverd that agents

wivich lower levels of calzci:olimines in the brain also
Lo.7r the threshold of eaperim-ntnl ceizures (Chen

4 o), 19683 Kilian and froy, 1075, and vice versa.
L. i isoprenaline have bHeca »eported to be capable
of puuiucing seizures (Jalker, Lovuin and Moffitt,197L).

Taleanie and arcke (1972) have however shown the

-

wret.ctive inflvence of l~i.opu nyrinst leptazol

seisures in rats. Benneth (19707 demonstrated

thot pretreatment with le-dop resuited in convulsions
intucend by strychnine beins disconitinuous and concluded

Ll o this occured duc to o cof ucive relesse of the

¢ Grcholsmines. Wambebe una csnide (1983) pointed out

th t . ond FLA-63 (a polent ' , ~hydroxylase inhibitor)
protooi.d chicks and rats opuinet strychnine induced
selzares. while pimc=*2- {a potont end specific M reacyin
arlagoriz=a ihn

" T s A " eorpen N
Aldea g ";*") BRI E ot 4!1.' i g
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effect of DA, inilorly, Dadkar, Dahanukar and Sheth
(1979) reported th t o selective increase in levels of
brain DA can roasult irn poientiation of convulsant
activity of i,v, 1lepl:rzol in mice, Thus, the specific
roles the dopauinc.. ic one the noradrenergic agents

in seizure suscenicihility is not yet fully understood,
and the ultimate »hysiclo_ical and biochemical actions
of antiepileptic dru; - rre still speculative,

Thus, the aims o0 this study include:=-

(1) To investi jite the possible roles played by
dopaminer ric and nor: drenergic apats in the
mediation and/or control of chemically induced

seizures in mice,

(2) To also inv:cti; ate any possible correlation
between th: i niiconvulsant amd hypothermic effects

of some dopa.incer:ic and noradrenergic drues,
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N2 VETHOS

Bl S e s 8 it Y ~— —

.'.::“.LUI-; ‘J J ;. Z ! x j ._-ddn tualo nil'”-J Y JL&J: Li;"‘ alsl & l .

AGENTS O 5080 QIEH -« KD LEPTAZOL-INDUSE) 2.7 JES,

Albino 1lce (Zned 1n our Animal House)

welghing beluera 20 wad 25 g were used for tids

study. 7The mice ove Koot gingly per cae nd
provided with wlor and food Before the
commencement oF i experiment. The cont 1l

mice injectec vith strychnine or leptazol were
studied corcuiiontiy with the test mize ~ivun

¢ ither deo.nin v ic or noradrenergic 2+eoubs

rrior to che cdvinistostion of strychnine o
ertazol, In ortrr to avoid the fluctuacine
Influen = »* ¢, isnrhythm on the susceptiollity
of mice tu -lv-,cdne wnd leptazol seizures,

the exveriuert: +an corried out during the s-ome
period ¢ the cor {+,c, between 1300 he. argd -
1800 kr, ], ch mouse .98 used only once Lor

the seizucc tapeidar b, Irn the mouse, *he mwost
powerful corviilicisec state is accompanied by a
tonic extension of tue hindlimks and a posierfu
hackward aru.l ol tho hecd, and ferelimbs, 'n
tids project, the time irom the Feginnin: of
injection te tihe ctige of a persistent convulgiors

leading *o trvic eiimsion af hindlimbs v .. Getermined




LI O |

Lack 7 ¥c1fe (.6 sctnia w. Ged Tawe? "ripos & ti/UI'
a powerful *acuend theust of the lLiead and
forelimre was re: 3<0d o2 ro convulsion. In this
exp~t i~aat, ta" ©0nr 1zw iz were used for Loth silryecimine

aund leptazol sel-uron, Mur ctrychnine,a done of
1.0 mg/ky, S.¢. Laoouce . 70 - B0% incldence of
convulsion whi < C,L0 i Y, 2.Ce. produced 50 - @0.'.3
incidence. On the othz: hence, leptazol 75 m/k:, .c,
induced seizurcs in . ~ 20¢ of the animzl popuiztion
while 65 me/k>, =.ce induced 50 - 60% incidence of
convulsions in the wnimne: wopulation, After
administration oo ctercinine (1 mg/kgy 0,85 mr v, r.c,)
ar leptazol (75 miy/k.; 6 mz/ke, S.c.), the mice vere
observed for -t 1. .ot 2 hrz, The experiments r.¢
=~erformed in - rui i zre sir-conditioned room {tre
ambicnt temper:ture o 24 + 2°C). After each
experiment, tiw nicc uore kent for 2 hr, so as to
record 2ny dexth wesuiting from the injection of
strychnine or lentizol,

weighed jusrti ico of lovodopa (Sigma Chemic. .l

Co.) and FLA-G3 (L':'.th.mi, "oH.) were separately
dissolved in 2,071 II2] with i1he aid »f little h:ating
rver a water batn, .klopcridol ampoule (Ser-mnace,
G.D. Searle and Co,) .os diluted appropriately uiih

saline (0.9» w/v licCl), Timozide (Janssen Ph.rm ceuiics)



£ Sesulpivilde Jhnvliz o 2iely) wers separately
~yspéaded iy Y VAV Liwed 30 \pomc nhine '3
Orotise Oong ot hd, . #al Benserazide RO
(Hoffman La Re-he) wer. sexnrately dissolved witi:
recently boil-d rnc ccoiew sz2ilne together with 1., w'w
sodium metabicul hdice (Beiuvivh Drug Houser Lo,
Sodium metabizuiphit: r3 vee? as 2n sntloxidanu in
tkls study. %eipheo tyountiuies of strychnine UL

(5igma Chemicai 'u, , Lintrzol (British Lrag Houscs

.

Ltd.) DOFS (A.DB. Ziztec,, racemic isome» of progy: 4310l
HC1 (Sigma Chemic:« u.) =nd phentolamine m:th.n ul anic
(Cive Ceigy itd,. wwite dnsnolved in s2lines  Levodops
(4.86 ~ 200 m: /vy, bev crezide (10.0 mg/kzj,

s~rvchaine (1,0 m Fr: 0,80 mr/kg), leptazol (7€ m 'k ;
65 me/%z), FLY=C?2 (12,5 m» /%) ead apomorphine (uU,2-
0,2 msrkg) were indrciod subsutaneously while
phent~lamine {(£,9 m % ., picpranolol (1.0 m /it J,
DOPS {1.v = 6 = /k >, viwozide (2.0 mg/kg).
haloperidol (0.5 nz 'k;) o (@-sulpiride (20-50 w k)
solutions were =2cminiul ced intraperitoneally. The
‘eses ~f apomornin:, Leveora~ids  etrychnine,
propranolol and . r.i.u aine refer to their solils

as mentioned ~% sve wils tie doses of leptasol,

Frl=R", DOPS, wirno.iu ., (Fvipiride and - lurns

refer to their b.sen, A1l toe drug solutlious wura
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freshly preparcd on thr -ays of the axperimant, The
pratraatment “im s ef sooverphine (5 win.), 1273 'ope
(15 min,), prowr auicl {0 ming), FTA-43 (6 ur,j,
benserazide (30 uia.. , nivo-ide (1 hoe)y (BFsulpiride
(30 min.), hnalepccical (4 lire) a4 DOPS (24 hr.) nodior
to the injecticr of scryclrnine or leptazol were ertshliched
in ow lawkoritor-, 1ii eomirol mice were protro: Lecd
with 0,2 ml of the vy riiie solvent vehiclz 10 min,

Prefore the inj <tion of slrychnirror leptazol,

EFFErS OF DOR..<iil i 17 (GulTS ON THE RECTAL AR . Uk
vF MICE

Albino mize (inhe < in o Animal House) wden

-

fte
i3
m

-
-

beiwe:nn 20 and 2 e used Jor this study. Th:s mice
were allawed 1 . to agelimetize to the labovastory
conditions heio:2 councnciny, any temperature
measurements, {.cictl ooperoture wag recorded

using a thermicier prowve irierted into the anicmcl:r rectum
to a distance of zboud 2,5 am, The experiments ucre
performed in » nuilc? sir-conditioned room (ambient
temperature wac 2l = 2°C) to ensure uniform circ..in
conditions, The temperiture recordings were taken cvery
five rminutes for 1 hr, b: lore nnd after drur aduinictration.
Tw2 drug solutiorn: wore froshly prepared, wel hoa

(54

quantities of l:voiopn: {(Cizm: Chemical Co.) were di:solived
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EFFECTS OF LoVOJIT ", BENSFRAZIDE AND FLA-L3 OF
STRYCHNIN.<-JILUTEL DoT7URES IN MICE (TARBLZ ).

Levosiopii (0.25-100 meg/keg, S.c¢.) exhibited
anticonvulent < lects against strychnin: vo.e~
dependentiy, Tl onsct of seilzures wes
sipnificartly (p 7 U,001) delayed, whilz the
incidence of tonis scizures induced by
strychnine wne reduaced, Levodops alsc decs Zed
strychnine in‘'uced mortality, Benserazioae
(10.0 mg/ke, =eus, vignificantly (p < 0,0001;

protected micn - zuinet strychnine seizures,

St

Y

The effect 0. 1wva cin (1,56=12,5 mgfkr, ©,.G0)
agzinst strycinin --induced seizures in mica
was potenilcicu py Lber:zide, Similurly,
FLE=63 (12.5 m /)., c.t.) protected mice against
strychnine-in.ucad . cicuwres znd potentigted

levodnpa (G, "5=27 w/k:, s.c.)=induced

anticonvulsint cficct, On the other hand, Latopuridol
(0.5 mg/k>y d.pe) incre.sed the incidence o
strychnine sci urcs ond antagonised the

anticonvuli nt <i..cts of levodopa against

strychnino,




b.

EFFECTS OF M4, L na L 1INk AND PROPR. NOLOL UN
STRYCHNINL~INOUCT, SS1oULES IN MICE (TADLE 2},

DOPS (1T ~ 48 w..'k#, S.C.) slightly pot.atl tod
strychnine sci:ur = witkoulb significantly asfzcling
+he mortality, DLarna o anine (5,0 mg/ke, i,
and wroprziolol £ 0 ng, ke, 1.p.) wretected
mice agalrst ziry:lioidine selzures 2md antaroniced
the selzure erhunc sy ¢ffcect of DOPS,

EFFECTS OF APUMLLITING SND (BFSULPIRIDE ON S0i¢YiiliNL-
INDUCED S&i7U o.C I ¥I.L (TABLE 3).

The onset of sicwcrnine (0,85 mg/kg, S.c.)-
induced sei-ures wie roufoundly delayed by
apomorphine (U, ~0gu./ ks, =.c,) while the incience

of tonlc seizur:csc - sporrantly recuced, %a Gl

other Yeni, s=st il % e(0=00 mg/kg, i.p.) incr. ced

th: selzure svu:cen'Jhi ity “n mice followin:

L

stryeladyr (0,88 m Koy 2ete)s dose-depen.vntly,

Ih> »rsect 0 tonde suizurcs wag also 2ltered by
GFsulpiride, =t lo cooe (20 ng/kg, i.p.) the

mset was deloys! -nu: ot high jose (80 mz/k:, i.p.)
the omset of scinurcs ot fester. (@sulpiriie

also increaze. +ue no. “tolity following strycimine
convulsion, In . itilon, @rsulpiride antazonizod

the protective o7 St o0 ernsyw paine (0.2 me/k , c.c.)

en tryrtwir: se g
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ds EFFECLS vs L .77 % ., Dilasanesiw avp FLA--53 O I.PY/70L-
INDUCED SEIUtu. I LICH (T#BLE Y).
Levoiopa (3,125 = 75 me/kg, s.c.) pretqcted mice

ageinst lept zor (70 my /o, sec. )=induced seiiurcs,
At the highest Jcuc ol levodopa used in thi - projeet
(25 mglkgy Secs), the onset of tonic seizurcs s
delayed signific a.ly (p ~ 0.001). In additiou,
levodopa (1.5: =~ 25 m k¢, S.c.) apparently roouced
lepta-cl-inducct mo:rt lity. Benserazide (10.U mr, kg,
5.C.) protectec mice apainst leptaznl-induéed scisures,
Benserazide profouu'v reduced the incidencs ol
leptazol seizuris (p C.C5) and significantly lo%:yed
the onset oi trmic zeivures (p ¢+ 0.001) while tho
pretective efifict of 1L vodona (1,56 = 12.5 m/k . & e,
was potentiz .o vory sifriticantly (p 2 0.U25), The
incidence of loph ¢l ci ures following leves obu
administratiin wiei fucthr reduced while the onsot
of seizures wig welsyed significantly (p - 2,9C1)
by benserazide., OSisdloriy, FLiA-63 (12.5 mi/k=, S.c.)
potentiated the unticonvulsant effect of lavudope
(6.25 - 12,5 m/ki, .1ats)e The enset cf tonic
convulsion wos wlio delsayed by FLA-=3, On the
other hand, pimy ide (2,0 mg/kg, i.p.) apparently
increased the inciicnce of leptazol sei-ures und
antaronised thc protoctive effects of levodopa

against lepticol sei-nreg,
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leptiozeol scelzur:s, wiile ¢ higher dose vo.8 . 'k2)
incrcrsed the worts Lity, s-Salpiride (20--30 mofvg, s.e.)
potentisated 1opt =0l {05 mer%e, 5,c.)=induced zdiure
and desth, dooo=c.pwn Aoy, ut high doscs
(80 mg/ky) EFarlpi: ide 130 shortened the on-
nf lept~zol seizures sipnitic ntly (p - 0.05),
fp addition, s-cuiyiride entreonised the protociive
influence of :powcr:hine (Cuy mefkey s.co ).
Pimozide (2.0 mg/ko, i.v.) MPTren-ly increased the
incidence of lopt ol (65 mr/kg. s.c.) snd anc onied
the pr-teclive infio-mee of rpomorprirs (0,4 mi/k . s,c.)
on leptazol (62 m.,'k' , s.c.)=-induccd se’zuros,
WEFECTS OF APOM({LIITHE, LEVCNOF:. AND BENSE % 110F ON
RECTAL TEMP..-. (UlL: OF W7TCE,

Figs. 1 -- & r. po....6t the effects 0f annomp ina,
levodopn and bens .ic.oidec on the rectal temp :~:ture
~f mice. E:ch point »_ u .snte the weras of bitwoen
L and 2™ ohzerv Licns Jwr concurrent salince cencrols
and drug group:, V.riic:? Dirs indicate the ut adard
eroor of me :n.

Apemorphine (¢, - 0,8 mz/kg, s.c.) iniuccd
a significmt (» 0,001, hypothermic effoct, dosze~
depend:mtly. Thce 20 .ct of hypothermia following
apomorphine wos about 5 min. and maximum hypoth-rmic

effe-t.was obscrved 't 20 - 4O min, prst-injection
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after which th. rocinl temporsture gradeally retucncd
to norm~1l (Fi, . 1. Rinorice (2.0 mg/kz, 3.u.,
effectively antagonicca the hypothermﬁcirfﬁcct ol
apomaphine (O} wr/li. se.ce ;7 Fige 2)e The
hypothermic effret of wupovorphine (0.4 me/k:, s.c.)
was signiricontly potorticted by @rsulpfride
(4O mg/kg, i.ps ;69 D)

Levodop: (6,25 = 25 mr/kg, S.C.) produc.d
flucturtions in thc mice rectal temperature, ..t ¢
law dese (6.25 m:/kr, Z.c.), hyperthcrmis prodoninoted
as compared to th. controis. However, highe~ dcices
af levodopa (12.5 = 25 mi/kz, sscs) produced sunzictenl
hypothermic off-ct (ii,, 3). Pimozide (2.0 my k-, i.p.)

antagonised the by hormic effccts of lovolop: (o5

=

mg/ kg, S.ce3 Fir, i,
Bensorozi e (10,0 me/K, Sec.) rroduced only
slight hypochicrmia on itls own, but when combincd
with levodop: (6..5 « 25 m:/KE, S.C.), hypoth-raic
was induced profoun 'y in the mice,dose~dcpun.i-rt.y,
The onset of hypoihernls fxllowing the injection of
levodopa, ~ftcr 20 min, protreetment with beniorozide
was 5 min, posi~injecti nm time, Maximum hynothermis
was alse obhserver at 20 « LU min, past-injoection time
(Fig, 5). The hypothormic cffeot of levodopa (25 mgz/kg
S.c.) after protrcment with benserazide (10,0 mg/kg,
8.C.) was ant-gonized by pimozide (2.0 mg/»~ i.n

Fig. 6).
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alo, . Convulsg Cn . s
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Table 2 Tffccts of DUFS on sirychnine seizures

e e —

YOP3 loscs (me/kg) No. convulsed/ Cnset of tonig Percentag

Phentolamine Propranolol NG. used sel zures (min.) pmortality

[.can + Secoam,
- - = N....w\wm n\.om_ H ._o_rf EA N
2.0 = P 12/12 57 + 1.0 . 75:0
4.0 - - 11/12 9.2 + 0.9 375
16,0 - - 10/12 3.0 + 0.7 500
-
- 5.0 - 6/12%" 18,5 + 1.8 300
i A AW p

- - W 6/12 3.1 2 1.5 2540
2.9 £e0 - g/12 6.0 =+ 0,5 75:0
2.0 - 1€ 7/12 8.8 + 1.4 £3.0
All th: mice were inJocted with stryehnine (1.0 o JKEy EeCa)e
* 4and -+ ore significantly different from coatrolise (injected
with tac orue dose of strychnine) at p € ),901 :2d » € 0.08

| .Q.
dvuaowwlmac»dmaannaswﬁr-pm_nn,ﬁdmoamos
spuwctivelye.
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Tabl: I, Effects of levodopa on leptazol seizures,

Sm——— 8 il

Doses (mg/ke) No, Convulsed/ Onset of tonic = Fercentege
Lmdops  Fli.=63 tens. Pimo. No. used mm-cnmm (min,) mortality
Mean + S.2.m,

. .. .. - 72/82 T 8.0  +0.5  30:5
1.56 - - - o/12 9.7 + 2,2 33:3
3,123 - - - 8/12*"* 12.5 + 2.5 1657
6.25 - - - 8/12%" 8.6 + 2.0 3323
12.5 - - - 1¢/12 10, 22 1

5 / - mt + ‘m.q
» 12.5 = - 7/8 1.4 + 2.4 375
3.125 1245 - - Q\m¢+ m.rt + 1.5 50:0
6.2 12:5 - - 2/8 24.8 + 4.7 12,5
12,50 1.5 - - L/8*t 29.6° 4 1.2 12,5
25,00 12,5 - - 6/8 18.1% 4+ 2.1 28,6
. - 10,0 - 5/8"" Ar.OH + 2.7 37.5
1.56 - 10.0 = 5/8%* 9.4 2 5.0 50:0
3,128 - 10.0 = 3/8%* 0.7+ 1.5 12,5
6425 - 10.0 - 1/8%" 30.3_ 0:C
12,50 = 10,0 = 4/8%* 18.17 & 4.8 0,0
25,00 = 10.0 - 7/8 14.6° + 2.0 2.5
- - - 24€ 7/8 7.8 +1.8 £0,0
3,125 - - 2.t 7/8 et + 0.8 50:0
mon - head Noo m\mw mcs_ H 4¢N Jmoo

All the mice were injected with leptnzol (75 m:/k:", S.C:-)e _
¢ and ++ Te vwnumenvuﬁH« differmt from the controk (injected with

— i i % m

th

e foee of leptazel) at 2p 0 001 eand p « C.05, studentis t =~
te3t “na chi=s uered test with Ya e's correcid =z for continuity rocn il i
L+33p< Lins snd nimo. revcsent 1 vodopa, benneivide end - imsice r Xl €3V
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Table 5, Effects of DOPS on leptazol seizures,

m——

Doses (mg/kg) No. Convulsed/ Onset of tonic  Percentage
DOPS3 Phentolamine Propranolol No. used seizures (min.) mortality
mean + s.e.m, _

- - .. 72/82 8.0 1+ 0.6 30:5
1.0 - - 8/8 6.0 + 1.8 63:3
2.0 -~ = /8 4.5 - 2 0.7 375
.0 . - 5/8 5.0 1.2 37:3
8.0 - - 8/8 B + 0.6 37:5
16.0 - - 7/8 7.5 + 0.9 £3:3
- 5.0 - 6/8 7.5 + 2.1 50.0
1.0 5.0 - 6/8 4.9 + 1.2 50;0
- - 1.C 3/8%" 5.0 + 0.4 12;5
1.0 - 1.¢ 6/8 6.1 + 1.7 25,0

- —

-

A11 the mice were injected with leptazol (75 mg/k;, s.c.).
++ is significantly different from the controls {injected
with the scme dose of leptazol) at p € 0.05, chiesquared
test with Yate's correction for continuity,
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Pable 3, ZIZffects of spomorphine and (Sksulpiricde on strychnine sei:zurcs,

nses (mz/kg) N>, Convulsed,’ (Onset of tonic  Perc mteg:
Lwhﬁuﬁnhwbm E-gulpiride N3. used seizures (min,) mortality
Mean + S.2e
- - 14/27 10.L. 0.6 ‘1440
¥ :
0,2 - 3/12 1242 13 3.3

0.8 - L/12 17 1 2.5 O -

5 20 7/12 1°¢5 0.3 25

- L0 7/12 10,1 0.8 7.0
0.6 27 =5

*
S L R & L B L

- 80 g/12 G.5

Nt
(9]
-A
144
.“i

B - e e A e s e . — ——

» injected with strychnine (O mn. /&
uw different from the contr.ls L uum
m 1morawbmu mdw.hmcodndammpwm

ok~
b o 1

€9 Se.
cted
- te

589
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asts

0,05,

— e — —————

"t al
Yo R )

5712
9/12

10402

.,Fr
14/12
7/8
13/20
/9

11l e

W o

M5, used

eizures(me: i,

] ean

o ——

Lfficts of apomorphin. and (g)'suloiride or liptezd s

"

S e — ——— e —

=¢/ 'nset of tuilc

L R

Fercenteye
. T T
UITL2LT GY

- e ———— e e -

ntly different from the centrols (irjcied with the same
sudertis
with Yate's correztioa "oy continuily resyectivaly.
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Several stuwiicy Dive confirmel that brain
monoamines have ¢ role in the control of scizure
susceptibility (loz +ud .eismann, 19A8; Kilizn :nd
Frey, 1973), but 1ird*t _ions in the effectiven:us
and selectiviiy oi cetior of the various druss
used, to affect Th. mencimincergic systems have
contrihut:sd to L. m Jor nct backs. Seizure
susceptirility iz clozu’.y dependent on the b dy
weight of lhe .. pcrimeailel animel (Woodb»ry, 196€)
and the incidiecnce o Conic seizures irduced by
strychnine has beor shon te decrerse signillc ni'y
with age in chictn (Giubibe and vsuide. 1983). In
this project, th.r=fore adull mice woighing baot, 2en
20" to 25 g were u.cu. oirce the *oOnic pattern ic
n more intenue ccicsure Larm th o (ionic pattern
(Woodbury anc Ecrnlin, 1956), un ‘ncrease in the
in~idence f tonus v renrded as an enhancameat
of seizure activiity wnile & decrease was refurdid (s a
pretectiona. The pet lern of convulsions inducad hy
atrychnine in leboratory snikals is generally
charaecerised by conic cxtenzion of the foreliub:s
without flexion, while leptazol produces convu!iiong

in which the floxor muscles dominate,



L5

It is genorilly aces) ted that most ol the
pharmacoloissic.l «lx iz ol levodope are due t©o
dopamine formed in vivo from the injected drug

Scheel=Kruzer anc Umarug, 1967; Bverett and
Borcherding, 1970, It i: possible therefore thoi the
anticonvulssnt ef .2l ei levodopa in this proj.ci
might be attribut.¢ to dopamine formed in vivo
from the injecisd drur., It ic significant that
the effect of l.wuop waes wntagonlsed by halopnsidol
(a dopaminoceptor Lo .Ling agent; Anden, et =i, 1970),
which further imrlicuios the activation of dopauincie . ic
receptors in tho action of injected levodopa.  he
present data i- comuint nt with that of vambus: wnd
Osuide (1984 ; who resorted the anticonvulsont
effect af l=tlop.: 7 in:' i cl:ctroshock seizurs in
chicks, The resulic a'ro apree with those of licienzie
and Soroko (197«, who cxuiuined the antteomvuls:int
effect of levoicpe in tie rat on the basis of l-volonse
induced enhaac went ol central dopamire mechuanicps,

In addition, the r zult < indicate that halopericcl alone
petentiated stryclimince seizuwres, suggesting that
endogenous dopamine ()] mechanisms may be ascceinted
with the attenuction of etrychnine séizures.

According to llzywun, Raxworthy and Gulliver (10€0),

henserazide (RO=L=}602, iz a petent periphoral inhibiror
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“¢ dopa decarbiiiyi. e novme and hence cars sl of

increasing -l Lovels in the brain, High

T benserazile hive Lewr: shown to penetrate isto the
central nervous y¥ to. ‘Bartholini, Dafrada und
Pletscher, 1268, pr  nting such conversion i=n the
*rain thereby -~fi:ctirg the functional attrivul ¢

~ levedapa. 'liin dna his colleavues (1930) howve
alse shown thot very ni h dozes of benserari le cun
inhibit central doi: .Lcecrrba ylase enzyme, lowovor,
it was shown by the «ume workere that at a low .cce
(12.5 mg/kr), bon: . zide does nat penetrate the
Prain and thus inYitit muinly the peripheral
decarhoxylase, In t:is project, benserazile (70,0
ng/kg, s.c.) protiected mice aprinet strvehaine
seizures very si;xi’ic nily. It is possible ihouv: lore
that tenserazide uiro utey this effect by inhibiting
the geripheral «ec: ‘hu.yiction of endogenous 1o vouopi
and indirectly rodoing the brain levels of D%, This
ohservation surge ot the involvement »f cndozencus
DA in the atlenuwtion of ceizure mechanisms und
strengthens the prupo: i thet central dopaminer ic
mechanisms mi; it b~ rosponsible for the anticonvulrni
action of levocopi .. . inct strychnine., BRenierasiue
has als> been showr: to b a substrate for the wnoyme

carvoiy=9-meihyltr nsicrase (C=OMT) which algo



nethylates dopi ;- rivh o iy (Hagan et al, 19540,.

By heing a subsiiite oo tnic enzyme, the -fru- wi_l
mympetitively ivfibil thie uethylation of dopa €3
inzctive metsuoiil. th. . by increasim the level

ol levodopa ami notontei-ting its sction., 3uchk 'n
effect might hov: couts uted to the protective
effect of bensconside against strvchnine seizurcz in
this project.

It was niso ob.evad thatl henserad de poloali.ted
the anticonvulsant 72 <t of ledopa zgainst sivyeirine,
thereby provio il an wdditionnl evidence whizh Lo.iji:
dopaminergzic mochiini-me ir the anticonvuin:nt
effect of leve'in:, Thls obrervation was aliso
strengthened - th. obesivetion that FL.=-62, wiiskh
inhiblts deo inc fl-by-r;vylﬁsc enzyma, thea by
elevating endyrenous 1ovils of Lr=in dovamnine
(Corrodi, fuiw, P ubrigor wnd Ljungdahl, 1970),
orotected mice . ln bt rlryvechnine seizures, The
anticonvulsant oIifcet ol ILe=63 might »e attriluled
to elevated brin Copramince, It i1s horever pocsible
that tht.: desreiie In Lraln levels of naxdrensliine
resulting from thi ink:-bition of dopamine

# =hydroxyiis: enzyme by FLA-A3, mizht have
contributed to the miiconvulsant effect ¢! I'li~63,
The latter hypothc-is is supuorted by the obiiived
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selztre-ephancine o2fiot of DOES {econve rted to
coredrenaline in wive) cxd (a sttenusting oli.cts
of prentolamizic <ui L0 oprc helal (ror:drenocspeny
bloecking aegencz) on »irs¢’ nine seirurss in e,
It was also cuserv d s U -":3 potcntiated tue
enticonvulsant cliect of l-dupsz, thereby su o fing

- |

that dopaminer; ic m: i i icws may we primu 11

o

responsible o n-iccnvulsant effects cf

-

FT PR
and l=-dopa agains. (Lryclinine,

It is now genelt ly belieel thet apowmcithine
A e~etly =tiuaniaia avatrel DL receptors {(Least,
1967). In this uroject, apome-rhine protectod mico
against strychnine coizures, Thils rzeult is )
consistent witii thoi. of other workers (irlez ik,
Pycock and idelirwn, 1977; Furjo and Mclueen, 19/.7.
These workers repol Luod theot apomorphine vrotzocted
against seizwres . DY /- mice (audiogenic smi:dcﬁn):
photosensitive - b oowns .nd cobalt foci in rale,
which can W& intr _vnlsvd vy approprizte dogees L
phenothizziner or ovther dopz.cine antapouists, It
is significrnt in thi: projsct iazi (s) - sulpivice
(a highly selcctive o .iwine D=2 antagonist; G.ock,
Golbery and Sohli, 1901 elfectively anta.onizcu the
anttasvmisant, 'l L L0 aponorphine. In addition,
(s)=sulpiride potinti: t~d the incidence of sl uces
and mortality Iullowing otrychnire, Kebheabion sl
lalne (1978) hive revoried i-ta suggesting the cxistenco

rf at least two clocces ot doepamine receptors, ‘hese



dgovsrire rezaprer ga iy diflfer in thair asaswed Bl
with dopamin.: «ti ..t d cdeuylate cyclage, . 1y
in=-go=far ns thoy woldit differentinl biniling
affinities fov o v i %7 o! agonists and gntagonicts,
These author: nuave .- Fia o the adenylate cyu:

12 rocepher ¢o D=1 and the nincyel sc-

‘
| =t
et

aesocisteda Jopna

associated recoduc, wl De=Z, Dopamine is an azimist of the

D=1 receptor on. wnumarvhire is a gartial 2guui-v op
antaronist, On the othir haind, apomorrhnine, .o . wire
acd the dopaminiz i« ¢+ "te are very potent =z7uni ta
of the D=2 recop.or subtypes (Kebabian and Ca.iv, 1979),
The »enzamiaes sulplrice cnd metoeldpramide <re
syecific antagonio Ly of 12 receptor subtypca.

However there «ire no 'nown compound s thet okt w5 reed
antagonlsts uni ue.y L the D=1 receptor, Recorpiny
Iord, Bernatt, Leitz, Houser and Korduba (1992), using
hehavioural and biochomic o1 methods, propaoxnd trhol the
benzazepine SCh 23290 i» = more specific antu iaist

of postesynsptic tiom 97 presynaptic dopamin: rociowors
in the central noievous sycten, It has been pu Luloted

that D=2 recentocr. ce ve “as sutoreceptors’ on the

terminals of t:2 conaminergic neurons in the subitintie ni:

In the striatum, the D=1 receptors appear to bo leocsted
primarily on the ;o.t~synaitic membrane, wn.or as in the

sukstantia ni.rc it »uv-ars to be a presynavtic

P



reconter (Wornr. 19Cz), Ti vas provesed thal

508 23390 £its v b=, soossification ef debmiisn
and Salrs (107G, 4 »ouid appear from X %
*hacreer s thet thie »2 donoswine receptor subirs i
involved in tb BloradGiry Ul grizures in e oty

nervols syster, JSaonzoanizn of spowmorphine iz'ua. <

nrotzetion ipainzt sirye rine seizurss hys)-~ulpiride

project also s orts vhe sugcestion that th: aow wine

=

D-2 recepters meliste the pictective effect of - popor il

\W.2 mg/kg, SeCs, soinst strychnine. Apoucr.tine

also known to b o wviry notent D=2 dopamine roo sl @ o0

It may be sur =:icd thororore from these o':erviiiors
that dopamine ™. ricuutor gubtypes may be iiveived
in the attenustiom oil Lcizive mecicnisms fn U
central nervou: syibuiu,

The above recul*s gonerally agree with thu.e of
Wambebe and Ocuiso (1203 ) who reported the
antfronvilsant cilicot of Injected dopamine aprizd
g.rychnine sei ures in chicks, Both levodup: and

apomorphine induce? : rticenvulsant effects #ricl:

e

werc antagoniscd by h.olope: idol and sulpiride r cop:ctively.,

Such antagonisn zu;p -t th -t the anticonvulsant
effect of levudope. zrr. wpnuworphine might be malinied
via activation of ropi:ine receptors and evi.ence ki
been obtained which Tori: te link the dopamine D=2

recepta subtypes (icb:bien and Calne, 1979) with the



anticonvul s:agrl, action X oo Jaugs.
I% L Now Rue. p PodLyed YRS Te gomvoreh 1 CAriohlls
To noradrenzlilic £ ¢ twrbeslire ez 10 vied
without fuvelvine ion dve ag =op Anter pedials
(Blaschko. Burw s Len: emorn, 177°7°) Tus, e
se izure-enhancing e et 3 this investicevion oo uerd
by DOPS mizht Lo @i .oty relyied +o 90 wirasalon
formed from it in vive. accordiy to Wambehs snad
Osuide (19384 inuva, oi*toria.  “njection of
neradreaaline (1 - 0w Aenr hed no siz
effect on mnximwma -~ oh C5TanY geiziaee dr v v
chicks., In the . onl ctudy kowever, Nwoth gh o pliolasine
and propransolel (oo ensioral porcdieasirpic WLaging

agents) protected wine crainst streabinina setoaros

L")

In addition, th~ . dyum oot vl 2capgmaised the

effects af D70 on glrvi wine sefzu~gs. It ie Interesting

e

that prepranociol ond chontetacine aye devold of

anti-dopamincrciv wetivi®y, Thus, the effocts produced by
these drugs wi:ht » -+ he diroctly relatel co mocutation
+f dopamine recencors,

Leptazol pra wecs wizures in which the f£loxor muscles
dominate. Leptacol entopgoniscs GABA past-gynaplicr iy
(SchoIfied, 1979) ond prokebly blocks GABA midiciea
inhiti+ion in lic cume wey, This conseqiently relenses

excitatory activity norm1lv shunted out %y ta»
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*chibicory ponteyr -w.. Lonlrel, vl rrpether with the
entagorticm of the rrigywiiic asctiong of G.E), contrituate o
the sonvulsant acction oficptaz,]l,  Bee use GAB: is the
most irportan! incicivory brain neurotrancmiit-r,
for several yo.o't 10 i © been considered a nsiural
c@ndidate in the actinlogy »f epilepsy. It ha. .50
*een observed th' . Dhoimrcological agaits blocking
GABAergic inhibi..ry trinemission are convul:antg
and agents erhrncing G/Blerpic transmission are
anticonvulsznts (Bcrtaniini, 1980; Meldrum, 1901},
In this study, Xvo ope protzcted mice against
leptazol seizures, IU iz possible that the
anticonvulsant cffe~t of levodopa apairst Lepn. ol
in thies projzct miyht b attributed to dopamin. form=d
in vivo from thc ind ciua levodopa (Scheel-Kitu er
and Randrup, 19€7; ~vorctt and Bercherding, 197035,
It is also sigaiiic'nt th .t the effect of 1l:wwlopa
against leptazol ¢oiiun ez was antasonised by picoide
(a poient and cpeci ‘ic Jopamineceptor anta:onist;
Anden et al, 1970;, 'Thic observation also implicecles
dopamine recepto.: in the @nticonvulsant effect of

exogenously adminislored levodopa against leptazol



Iin mice, e e < arrece rdth tho %
Meldrum Anierase AT e JIQTH)y vY pToLaled
that T2 soiivail y N recentors oqYr Ly

to a reducticn iwv ryec.osulcs responroes to Lbotic
stimulaticn in pz o’ o ics This dots 1: 5.isw
congistent with thr .o of ¥ekenzie cnd Sor-xc (1972
who were able To s e mrotective infiu nce oi
lewdopa againey Lo Lol selzures in rats,
Furthermore, th:s r. - L2 a.en agree with thozo of
Yambeb: and Osuice (164} who weparted the
anticonvulsant =»ffert of livodepa against locire:d.ock
seizures in youn: «uizhe,

On the olbe jn', the above finding is conti:ry to
that ¢f Dadk.r, 'xersukor and Cheth (1979) 42 rooorted
that lovodopa yoteruivdoed Leptazol=induced s=zizur.s in
mice. bDadkar omc <1, colleasues pointed outbt thot
pretreatment sith Tovcoorm: (200 mg/kg, i.p.) 50 win,
hefore leptuzol im:v:ion rosulted in a aieniflcant
reduction in 1ovi. woL =cisure threshold, Thoy oliso
remarked that berio-roi’c (B0 mg/fke, L.p.) sna TL -63
(4™ mi/ke, ien.) -~roduccd further reduction in
lerntaz»1 thrershol. . acker ot gl., (1979) obtuincd
results which irllc ted the® apomorphire (20 mr,'kv,
i.p.) and prop raolol (20 mpfle, 1i.p.) 414 noc
produece any siviiicrrnl chenge in the scizure throsheld

as compared 2 the conbtroigs,



ke youlyy of mirdsoretion and metno b Gl
sreraration oL ths vocioue drugs used In this prel ot

gi ffexr from vies v wd Mudicy e higs apsocialosy @

ete

exaunple., in todln project, ieptanol was sciminiciorod

subcutoneously (s.c.) ii v . miece, %

bl gy BT £ TS S Boa L S Y T i
and his coll:=suvey V1E7SY caministercd lenvamui
(10 meg,/ml in hep..intocd seline) Sy irausion Goeougk
a $21) vein =»* - rite of T.%2 ml/min. using s.ow
infusion pum,. Mrom picliminery studies in oue
laborato»y, th: rouwtesr chosen in this projuct aplicur t
produce consistent ~Ifects, In adliition, Dadkur -t cl,
(1279) prepuros tpuaorynine solution without the use of
antioxidant, Ho vy dpomorphine is an unztio’..
corroud in agueocus rolution and tends to und:irgo
hydrolysis r-niclv, Lhus, in this projct 1% w,'w
sodium metodisulpkite woes used as an antioxidiai to
prolong the hi'il 112 of spomcrphine in aqueous
solution.

I% is apu veru Ak differcnces betweer the
results ortainoc ia Ll project and thoge of
Dadkar and bis nzcocicu s (1379) may also b dJdue to
dosage and proir<:tmne timeg of these drugs. ‘he
data of Dadkar in hic cu.leagues ({979) iniic. te
that only one douc 00 mefke, i.p.) of levowopa WS
used, Howéver, in ths present study, 1.56-25 m-/ko,

S«Cc. dose rangce ol acvudopa was used. It 1s noszglihle

an
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that when high dos. .z ol lsvodopa 2re used, som. 2f the
pharmacologicel effchy menif sted may bo du~ T npos:drenaline
formed from it in wvivo., “uch a suggestion aarcs

with the finding of Vamiebe and Osulde (1934) that hish doses
o1 =ither dopzinii. 2 200 me/kg, 1.pe) 0 laviiona

( 7 200 me/v ; L.c.., enhenced maximum eloo b licck

seizures in youns coiol., Dadkar et =1. (1973) aluo
administercd O mi/ko, i.. <1 FLA=63 which is 2 hiih

duse in our oxporiince. 1 is possible that such

hich dose o7 1/ =bO2 u-y ! fuce non=spucilic Ffocts

on the brain which « ¥ b2 uarclated to dopuzuine

7 =hydroxylace irnibitirme A sinsle dose ov 20 m/ke,
1.9« of apomcritiiae %3 ¢ ur0 administered by Jcllor
and his assgeii i in Thedr study. In this vo] ot
however, 0,2=0,0 m: /%y s.cq dese range of

apomorphine wi wwoo, Rueontiy, Wambobe and 2tul-e
(198l1) have reusree the coce=dependont biphiiic o ftects
»1 apomorphine :1: _svoimine on electrorshock s.i.ure

in young chicr=s, In a'dition, Puech, Vrance nn. Lilpon
(1978) have poin.ed out that different mechiniqme spre
involved in tho Lyooilnorniec affect produced Ly omo L
doses of apomorihida %t iki t produced by Li - h cdonci,
Thus, to ascor®: i vhcther or not apoaorphins int.ets

with +he Jdopamine v cwvpiors in any particular study, the



chofce of a dusuy yenze énd sneeific antagonicic wuss
02 NEce SHAry, WLk T oand Lo collessucs (2977
pretrested miv.: hin YCiopay 60 ming befors
sdministraiion o, "opvorol. However, in a wrelisdaurey
stwiy In ocur labor-bury tie effect of lovoivps o o 1207
leptazol seirurcs . Sound to Le time~depenitant

with maximwe Ds0C -clivi Goouring wvhen ledopa w.b
administered & nin, %.'ore the administraiion of
leptezol, In cu¢ t:ime woy, upomorphine was founl

to protect mice 2::inst leptnzol seizures with bost
results when agowc. Hain” wou administered 5 mia,
befvre lepts-ol,

Finally, gropr mu:ol hes been reported t7 proouce
significant ~micmvueisent effvet in animais Yy moes
werkers (Marmes, Lisicontc snd Saccani-Gues 73, 104F;
Madan and F.car, 197h; raponicolanu, V.jd-, Summcrs
and Louls, 1907, i i. interestiy °» note from
the work ~f Dodkor ot o3, {1871). that propruaociol
failed to inuiueace the seirore threshold follovin:
leptazol admindztya lon,

The resuly of th. precent stuly have snowu thetd
pimozide alonc pei-nii= iod leptazeol seizuras, su resting
that endoguasus Caon o ein . way be nssoclated witi: the
attenuation of zci vee follicwing leptaszol indoction

in mice, This pruy™a. wi o further strencthenou by

-
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the ebservatior: th L honscsazice alone,. whi o 2l it
the periplyral dee v yilhation of dopa int: leo @ ine,
at the dose uscé (1.9 mg/kr, s.c.i Hagan 3 &i, 1850
protected mice apgulnst loptizol selzures aad e toe
onset of lepo.izol gri urcs. 1t wes rlieo OB rvwed L

the protective ¢ffuct o7 Twvodops sp-aingt ooba ol in
mice was pot.atic Led Ly hengerazide In & dosgee pond, ot
manner thershy ampiiciting atpamincorsic archail. oo o LY
enticonvulzant ol ¢t of injected lovaicpa,

FLa=63 pot mel:o 0. anticonvulsint ¢ lfnet of
levodopa which cuy-w: by 4 U dopamin cole ratno. un
noracrenergin wochv ndrw mey be primarily sesponsiore
for the anticonwvuis ni  sincte of exoisnously
administ.vred 1 9 inst leptezol solur «, +
is equally pouuilbilc Uit dicreused amount of ass: dvaneslinc
in the noradr:r.r ic uoiooncs, duc to the
effect of FLA-LS, lzo iniluenced the 2nticorvaioant
effect of cao, envl: L v wopi, This frect brcum. obwvious
from the obgervaiion thil L0, which 1s econv=rtad
directly inte nor lrceadline in vivo, enhénced seoil vres
incduced by lepita-el (o rf shortened the ons<c ol tunic
seizures. It ' ¢ howver oboerved In this stuay that
FLA=63 on it:u cwn, un"ike benszerazide, fril ] to

protect ageinst lowb. ol-incuced scizures,
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The posuinis dngey it el other brdn
neurotransmiv . o in Bl wriconvulsant o UIosk
binserazide v o o 2 oot be ignorad, For W e,

it 1s known %iv.l i1 su.o o owtdoh decarboxylate lovadons

and S=hyd ozytryote 1.n (5=H"") have the same
chsracteristics sn <> holh inhibiticed by benserrzide.

It is possible b r.forv that this ergyme inhibitor int:r:cip
with the pedl nov olr v nitioe systems In fact benserzii Ge
A% meen reoportod o Znicrc se livels of B=H7 in the brain(uin.
thow,Chern and  du, fg?y:. Siediloaly, Dela Teorre and lyllon
(1270) remarkoc il Yo rrain 5=-HT levels ware

modificd by the &l Lrotion of 5-HT? ani = o rishercel
decarbaxylass irhibltor, the ncuronzl exeliabllity

induced by leot . ol ni bi b roedaeesd, However, dupspite

all th:se pos=iLi‘iti. g, onnyegastie, Glarmm -nd

Paogonen (1295) found Sk ¢ o range of antico.ave’ ~eat

drugs (c..7. dighenylhydantoin, phencborbitone and
primidone) incre- . briin S5-H1 levels in the gt

They pointed out tk' ¢ noither iproniazid nor LS-I'"’, hoth of
which also incroc:oed Lruin 5-HT levels, prot=cicvd upaimt
leptazol-iniucud ¢rnvu:cions,.. Furthermeare, Horton,
Anlezark, Saways and Liclerum (1977) showed thout the
anticonvulsants coul< inkibit seizures induced
experimentally in cooonbe #t doses well beloy Ltiwce
required to altcr broin S5-HT levels., These yorkoas

therefore conciuded tht brrin 5-HT had no si ciiic:nt
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gffect on seinurc thic.hold, Thus, such duta would
tend to surnort Tae ror othesis that dopanmin-rzic
and naradrenergic rrcionisns are closely linked with
modulation o1 & iuzwr.. cctivitys

Apomoruhine wniich I helilieved t stimulato
central dopamine reoeptor, directly (Ernst, 1967)
antagonlised levis wleinduccd sel zures in mice, This
finding further Ir:ilc: < that activation of centiol
dopamine recerto:;c mi ht odulate seliure activity,
The anticonvulsant 70 ¢t of apomorphine againut
leptazol was =lso . ocked by pimozide showing thit the
effect was due to thr <Limulestion of central dupcmine
receptors, I, aucitiun, (s)=sulpiride enhanced
leptazal Adndu od : cizures & se-dependently, 1t wus
a}so observed th i the protective influence of
apomorphine was nt goniced ﬁy (s)-éulpiride. It
1= also obvious from the results that the mort.lity
following leptogo/=liiuced seizures was increaccd
by (s)=sulpirids, wiilc spomorphine apparentiy blocked
it, It is signi7ic wt in this study that both levodopa
and apomorphine pirocuced protective effects s uin .t
leptazol seizurc:s .nd both effects were antagoaicd by
pimozide, indicating th-t both agents were stimul:ling
the similar hypothetic:z1 dopamine receptors, The .
fact that (s)=cuiniride (a selective dopamine D=2

receptar klocker; CGlock et al, 1781) potientiated
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leptezol soizwres (0l smterusnised apomoruhing incuc-d
protection strungly «u oust thaet the Ds2 racy i
subtypes are cio iy liceod with the azttenuvativn of
seirures in tY corlo. nuavous gystem While ghe
D=1 may enhance oci-ure., Thisc surgestion i:
supported by the vl e of other workers (T-L:i;,
1971; Ferrendel.i w .. Rinschelf, 19773 Cloreub ch,
denzel and Cramer, 1276) who observed hirh Lovils
(¢) AMP in brain atuer the (rocduction of sei  weg
by drugs ar elcoc . ochock in animels, High lovols
af {(c)=AlP which i. m:uocicted with D=1 prec:plor
suktypes, have 50 beon obuerved in the cerencolpinal fluid
of eplleptic pati uhls iollowing a f£it (lyllyla
Heikkinen, Vapaatzic .nc Hokkanen, 1975). Thu-,
it may ke hypoihooized thet seizures in the cunte 1l
nervous system muy b cniinced hy the adeaylat cylise
assoclated doprriin  [1D=1) rcceptors while the
non-adenylatecycl: se atsociated dopamine (=2) ricepiors
may ®e involved in <:i.ure attenuation.

DOPE which i bisved to be convertod dir-ctly
into noradren.line {iho-n =znd Ludwlg, 1962,
apprarently poienticuet zeptozol=induced seizucns
and mortality., Thc onset of seizures war ales

shortened by this c:rur,, The effect aof DUPT mi it be

attributed to nuisdrensline formed from in vivo,
- = . —



61

Walker, Lewin and '.a.fitt (1974), repurted that

noradrenaline and isnpicenzline are capable of

producing seizuvres, Tlwus, it 1s not surprising that

a seizure enhancing pnenomenon was observed following

the administration of OWF!, In this project, plcntolamine

and propranoclcl prot.cicd mice against lept.ozol scrrures

and in addition bolh o« u.s entagonised the eifcct

of DOP3 on lepticrol seizures, These findings imply

that noradrencrgic mochiznisms may be involved in

seizure enhanceient, It is noteworthy that propr-nolol

induced 2 significint snéiconvulsant effect against
leptazol, “Fhis findin: is consistent with thoss

ef other work:ers (Leszkovszky and Tardos, 1905;

Murman, et al, 1966; ‘nlerark, et al, 1076) who also

reported that prov:itnolol protected animals against seizures,

Several mechanisme h ve been propesed to medit - this

action of proprunoicl wihich include:

anvagoriism of leHt _ol=induc. d eluvation

of (e) AVMP, membrene stabilization and
e-adrenoceptor v.ockade (Papanicolaou, et 4l,1981),

It has ®een reporicd that propranolol has a

significant caticoavul’sont activity against lepiizol

induced convuisiung and that at lew doses (0,05«1,0

mg/kg), the effcct wae slereoselective indic tin: that

it was due to ?L—EHP&HJCEFTOF blockade (Papanicolaou,

et al. 1981)., The findings of the present stu-ly

agree with the propegc-l that adrenerzic mechonicume

might ke involved in leptsrol seizures.
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Generally, hyputhoormiz can be induced eith r Ly
increasing the mooionbo. 1 hest legs o0 LUy raRuuLing
the mechanise. 20 & c-meration in the bedy, n
this stuly, apouot. ilae g ed significait hypothernic
effect in mice, . Yhi., ob.civation is in a;rcen . at
with the proposel o. “.runctt wnd Taber (1363) who
hypothesized that citiuulation of dopsamine roce. lors
in the centr<i nirvous cy-tem proiuces a low:vin: o
body temperatuwre in mice. Parnett, Goldstein -nd
Tamer (1972), also c.nciuded from their study Lthat the
hypoiﬁbnmic eifect ol wiomorphine (0.5 - 8,0 mr 'k,
i.p.) in mice e, rz tc be due to dopamine rc.iop
stimulation since 1I: o sntagonised completily by
haloperidol mnd sviron.:ridel, but not by phca's 'l ndnc
(an ™ .=adrener;ic coockin agent), It is sizaiilicint
that the hypc ‘hermir nro’uced in this project by
apomorphine wog Llock: 9 Ly pimezide (a potent un:
selective dopowine 1. :optlor anlagonist; snden o al,
1970). Thu., th. .buve finding indic~tes that
dopamine recepior stizuliticn might }nad to
hypothermla in mice, Zuch a2 hypothesis is supoorted
by the repgrt that deps aine injected intraperitovcilly
into young chiclis inducea o significant, dosc-depenc.rt

hypothermia (vaubcbe an. Osuide, 1981). Apcmor hine
.'

i o . .
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is believed to iims' Lo cenirel depamine racapiors
dire~tly (‘irn&.t, _’_f"-)_- “ehebisn  and Calne (1970

have reported th-t o wory ine 4s a vory potoni

agonist of the =2 zecplors st nsnomoler level:s,
Similarly, apoqv - Lins )y act -8 an agonist
antagonist ou: = rezipiarc, Dopamine I an

agonist ef botl. '~ .nr 1=Z receptor subiypo ,

Further work .. Jorz in tnis project to invesii- ite

the specific rol:: o: e dovamine recenter subilypes
(D=1 and D-2) in <k hysolhermic effects of

apomorphine iy mic~, Th- present deta indi- aie

that the hypoilic.uic cifect of apomorvhine mi Lt

not ke mediate? Lhrouza tie D=2 receptors., Vhico

was evidenced by the ohoervotion that (s)=cu’ i1e

(a highly celective =7 :ntagonist; Glock ot =1, 1961)
did not antz-iriu Ll hyrothermic effect of cuumor, tine
(Colt mg/kg, tocs) Lat ~sther potentisted the nypothermia,
Thus, 1t seemc froe L results that the effect ol
apomorphine ou th . D=1 rocentor was regspon. ible

for the obse:voc hyuuorhermia, This supgestion will
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he strengthena! wiwer: the vroullie ‘e econilirge)

by the uze of wuwclyic =1 receptor block=rs, sach =g
SCH 23390, oi:ce (il-suipiride (4O me/kpy leGe.

on its wwn did not oo w ¢ any significant hy: liormi
eifectg, the np,»ioeny poienivis=tion mizht h-wvo

resulted from the <¢lap’ cement of ppromor hing f£rm ihe
D=2 receptors wy (sl=sulgiride thereby flosding the
D=1 receptors with more zromorphine.

At dew acse (05,28 wr/kr, S.Ce), levadona nrc uced

inconsistent hyiihoeculic efieet In this projdect,
Hirher doses (_.5=<% mr/k: ) produced consistent hypoth:rmi ,

The hypothermic 72 ¢t of luvodopa (25 me/ke, S.c.) was
also blocked by pluviidi:cy This furthoer steoen-thons

the proposal the - demwine receptor activation i ht
induce nypothsrmi. , 1t ir =lpnificant tu note :'co
that in this projoet, bonscrpzide on its own cauced
only =light Ly o' oomic efiect in mive. Jhen
combined with 1 vorioa:, tenucrzzide profounkily
potentiated lev: Jpa-inu sd hypothermia, DLonccoososice,
being a potent prrivh o ol ¢ecarboxylase inhibiior,
1s capable of incr 1y the levels of levoddop:. in
the brain by reiucinz the conversion of injecte
levodepn into dop: win - periphevally (Hagan =t -1,
1980), Th}; findiing alsge agrecs with the hypothi sis
that dopaminer Ii: m-cimniome are.ihvolvcd in

thermeregulativin in nice (Barnett, et zl, 197:),
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If dop=mine e o volie to play in selzurag
(McKenzie and Lo, “v,d: mldrum, et al, 1978;
Wamwebe and Ugui oo, 82} znd in contrcl 2f b ly
temperature (Liracel i Tabor, 19683 Puxe g
SJoqvist, 1972; a.L be snc Csulde, 1981}, then
a correlation mey exist boitween the doses and Lhe
degree of hypoik..cud: o nd snticenvulsant e fzct:
produced, Thic seem i ©o have Been the case in thig
project. JAnome. shine (0,2-0,8 mpe/kg, s.c.) pDrol cted
mice ageinst strvehnine ceizures (Table 3)., Simiiarly,
the same doses o : soucithine (0,2«0,8 mi/K-, LeCo’
procuced a pruncun ause=related hypothernd.: in
mice (Fiz. 1), i i. no . worily that levoJopc
(6.25-25 mr/&:y “etiey; prooused a relatively laoos
significant proveclive Ind uence ageinst sicy:r.nine
seizures than =somc.” tine (U,2=0,8 mg/kKz, S.0.°0.
Intf‘_res't.inr.{ly, thr hyvothe rmic Pl"f.r-c"t of lavo.lan
(6.25-25 m:/k;; w2 :isc less pronounced than
apomorphine~incaced ay .Jhormia, Hewegver, przlristimnc
with benéerazidc povertivted te anficonvulcunbk_fj.ct
of lavodepa azain: i c.irychnine very signific-ii-,

It i~ also obvivus _.om Fig, 5 that benserazi'e

profuced a prof U polentiaion of levodop:

. - -

(6.25-25 mg/kir, i oCo.=in uced hypothermia in wmic«,

Such a parallelicm .u. viis thet there might be a
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(Table 3) and the Ly othermic (Fig, 5) effects of
levodopa (6,25-25 1. /lig, £.c.), Furthermore pimo~ide
effectively blocuu ithe ¢nticonvulsant effect of both
levodopa and apomor kine, USimilarly, pimozide also
blocked the hypothovuiz following apomorphine
(O.l4 mg/kg, s.c.) and levodopa (25 mg/ke, S.c.)
as well as the notenti-tingy effrcts of benserazide
(Figs. 2,4 and 3),

Further work wa:s done with (s)=-sulpiride and
results obtained show thet the anticonvulsant effect
of dopamine and apomoryhine might be mediated through
the dopamine D=2 roceptor subtypes, since (s)=-sulpiride
antagonised the protrelive influence of apomorvhine
against strychnine -nd lertnazol seizures dose-dependently,
Furthermore, (s)-culiviride :ntagonised the protective
influence of anonmor hinc rpainst strychnine and
leptazol seimares., On the other hand, the hypothermic
effect of apomoruhin-~ (C,L mg/kg, s.c.) was enhanced
by (s)-sulpiriie, Th. ¢ota also show that (s) sulpiride
on 1ts own did not inl'urncc the temperature of
mice significantly, “hcse results generally suggest
that dopamine reco.iors cre closely linked with both
the anticonvuls:nt :nd hypothermic effect of dopamine
agonists. The rosults further supgest that the dopamine
receptor subtype D-1 mry be involved in the seizure

enhancing influ~nce of some dopaminergic agonists,




while the dopowipe U=l rocipdor stipulation attonueto seizure
mechiznismy, il weooossl Lo supnorted by tl

ot.servation il L hirh Jivels ot {e)=410, which 1.

associated witi- ‘h "»eT 1 Leptors, hove bai obuciwved

in the rain it o dae vro urtion of sei<uror

L.in,

~~
v

both by drus: =n! L7 cleclirozhock In aninal,
19713 Ferrendelii . "inscherf, 1977; Clarenoich, ot al,
1978) »r in the cusebrospinal fluld af epil-ptic

patients folleuinz « it (Myllyla et al, 197¢). On

the other h-ane’, th: L <l of zntagonism Af apnsor shine
(0.4 me/ker, moce) wivrangly suppgest that the =1 unvamine
recepters may L irvoived in the hypothermic o .ctz of
dopamine agoniste., iz docs net hawever rule ovut

the possibilivy of osthicr unknownripegeaminerzic rec ptors
meciating thiz T2 o0 Mmioh ere not biopkcd by
tdmssulpiride, The use o) o etfic

dopamine D=1 rcc:ivior Liochrr againet apomorsuine
induced hypothsuimi. vill throw light infm tiiia
phenomenon. '[hi: 2177 waiistion in effect is
significant in tiu % il ctr-eén, thens the hypoithesis

that there are &t lecit two dopaminergic reczpw.as in
the central nevvous cystem (Kehabizn and Calne, 070),
There is now "n ovi cice vhich sugrects that one of

the dopamine rcoepiuvrs medicte hypothergia (D=1)

induced by dopcirin r ic =2.onts while the otnop ic

cl=~sely linked witil thc znticonvulsant effect,
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In a preligin vy study in our laborﬂtarg, Lo
was found thoa” aporochine ond levounons e idiLid 2
time=dependent ororn otion sgoinct selzurc: wita
mezimum protoctlon ozscuriiy vhen the snimais vers
treated with L oo one! ¢ pomorphine 15 min, ~ru
S min, before lent..0i o onectively, On the othoer
hand, the hypolac.ds = Yocte of these agents werae
also found Lo o Lime~enenrieont, The onset ol
hypothermia o0l "ol epemorphine and levolope are
5 min, and 15 nin, reovcotivelys Meximum hypothernie
occured Letwcon 28 to O win, pest=-injection tiw. ‘o1
both agents, o Lor yv:ich the effects waned 7r: wi iy,
There secems Lo be no ¢l o cgut correlati on botiiven
the time o m-rinuw <% ure protection and mauzinun
hypothermic =i =cts ui boll: apomorphine and laovo ope,
However, there wuay b - correlation wetween the ono-t of
hypothermis =z v iriuwr protoctive effects of Y. vodope
and anonornhine o anul sceizures,

The dat: ccowaul<ied in this project susiccst
that thg enhoncemont o dopruninerpgic mechunilm- wrotect
mice égainst strvennine (nd leptazol seizures, On
the other hand, ii i. woprient from these resullsz th €
enhancement o1 acrude acry ic meéh&nisms may incrooane
the susceptibllity of mlce to strychnine and liuts ol

seizures. Yurinciiwi'e, wviuence has been obtuinsd which
-






