Chapter IV

Discussion and conclusion

The use of animal seizure models is essential in the discovery and
development of new drugs for the treatment of epileptic seizures. Discovery of a new
therapeutic agent begins with the hypothesis that there is a relationship between the

experimental seizure model and the initiation. and propagation of the seizure, and that

the experimental seizure approximate . ;/. siology underlying the human
condition. Phenytoin (PHT), carbamazepin : ﬁate (VPA) were identified

by relatively simple screenind™BroREdtie tha

dosRQLProvide insight into a drug's
mechanism of action. Two congep are N ithesgseizure spread or seizure
.- -»..k-.\,\- stimulation or
chemoconvulsant were develogéd, ghal fere &y g\ alidated using the then-
known clinically effective @6 JThe-B -,I DJiG, activity of the potential
anticonvulsants was then prg 7- ihe th rious types of human
epilepsy. The therapeutic acti as '35 (he city of these new agents was then
demonstrated in various animal = Ehe dtilization of different animal
seizure models has been critical for identifying me he newly marketed antiepileptic
drugs (AEDs)(Kupferberg, :
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Loscher et akstd Darameters. In a series of
14

articles, they meticulously p ¢ sented the role of technical, biolo

, and pharmacologic
factors in the Iabor ﬁo of vehicle, the
maximal electrosho ﬂrﬂ ﬁﬂﬁﬁﬁﬂ Z-Ilfjrjjels. protective
indices, and seasonal influence in pharmacﬁdynamlc resﬁses (EiferbﬁZOO

';]Eﬁgﬂz models represent the hlghly reproducible in vivo

systems that are the most commonly used for antiepileptic drugs screening models.
Results in these two models are employed in the search for effective anticonvulsant
drugs and sometimes as a test of possible mechanisms of action as well. The MES test

is an excellent animal model for the identification of new AEDs that block seizures
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spread and are likely to be effective for the management of generalized tonic-clonic
seizure in human. On the other hand, the PTZ test is an effective model that identifies
the AEDs that raise seizure threshold and are likely to couple with AEDs that are
effective in the treatment of absence seizure (Rogawski and Porter, 1990; White, 1997:
Losher, 1998). In addition, the PTZ-induced clonic seizure are blocked by drugs acting
at the GABA, receptor e.g. benzodiazepine and phenobarbital whereas the hind limb
extension observed in MES test is effectively blocked by AEDs such as phenytoin and

carbamazepine which are known to inhibitvad e-sensitive sodium channels (Rogawski

and Porter, 1990; White, 1997).

analogs with improving pha fige ! -. 'otts et al, 1989; and
Robertson et al, 1991). \ dve Heeni \\o be | effective while some of
: tion in both MES and
PTZ models (Diouf et al, 19974 : 7' ela 998 i -17-06 is one of them. The
result of the present studies 44 i o\; oneally given CU-17-06
exhibited a selective anticonvulsz AR ol =S test (Figure5; Table7).
accordance with previous work neltolide exclusively exerts its

anticonvulsant activity in Table 7). Taking into

consideration that Iamo , the ne I;,';‘#' vulsant activity by

selective blockade of ‘:Ix . g eufons, posses the same
] ,

uJ
profile of anticonvulsant acti\‘ity in these two modrels, similar to those exhibited by

phenytoin and car ﬁ;ﬂ ﬁ ﬁw lt is suggestive
that CU-17-06 ma anticonvu sant activity in the same manner as did its
il RIAINIUURIINYIAY

Apparently, CU-17-06 was less effective than ameltolide, which exhibited

its ED,, of 1.08 mg/kg B.W. at pretreated time of 30 min in MES test. However in terms
of safety, CU-17-06 seems to safer than ameltolide as it did not produce any lethality in

the dose up to 1,000 mg/kg (Table 7) implying that CU-17-06 may clinically less potent

but safer than ameltolide.
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Regarding the duration of anticonvulsant activity, it was apparent that
intraperitoneal administration of either CU-17-06 or ameltolide exhibited protection
against MES at least within 6 hour after dosing, however, with an increment of the ED,,
values (Figure 8). The ED,, values of CU-17-06 were always higher than that of
ameltolide at any given time, suggesting the lower potency of CU-_17-06 than that of

ameltolide throughout the observation period.

Most AEDs suffer from unwanted effect such as ataxia, sedative and

impairment of motor function (Deckers Rotarod test of Dunham and Miya

@ Gstitnate the neurological deficit in

airrﬁe muscle incoordination

ceiving either NSS or

(1957) is the most commonly usea
experimental animals, which s 7’ :
or relaxation (Loscher, Nolting"a
PEG400 were able to maintaig ' \ - ating rod. However,
neurologlcal deficit in a de dgPeplds MTexperimental animal
being intraperitoneally injectg

D ‘\»' ~o= As shown in Table 7,
the median neurotoxic dose (JD,,Jfof ‘1 G l and .§ ‘ were 323.59 and 9.09
mg/kg B.W.,respectively resulting®ingprotéetive. = \ ED,,) of 4.16 and 9 for
CU-17-06 and ameltolide, respectiy€ly. . }f—- oreitica o\ nticipated that therapeutic
dose of both compounds should u: eurological deficit in terms of
motor impairment. Since.it hassbéen prev: hat eompounds with an

estimated Pl of at least 2 _'~-" ' .* ted (Loscher and

Nolting, 1990), the present fﬂm fo oth compounds.

Most  AEDs &ﬁ their antiepifeptic properties through a few
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thought to cause se ures. The actlvnty.of numerous l&ugs is assocu with an
increase |Q3wq Wﬂ ?ﬂ*rﬁ %q%%q H:g}ﬁ E}ltatory
mechanism, through the inhibition of ionic channels, or through a decrease in the activity
of excitatory neurotransmitters. This understanding may make it possible to develop a
group of respective agonists or antagonists with intended antiepileptic actions

(Engelnorghs et al, 2000; Moshe, 2000; Graeme and Martin, 2001; and Saidon, 2003).
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In the present studies, CU-17-06 and ameltolide in the dose of 2 times of
their respective ED (155.24 and 2 mg/kg B.W., respectively) did not significantly
decrease the total amount of glutamate and aspartate (Figure14 and 15). Furthermore,
no significant change in the levels of glycine and GABA (Figure 16 and 17) was
exhibited by both compounds. Based on the result of the ability of ameltolide to
displace[sH]ﬂunitrazepam from the BZD receptor produced only 15.3% inhibition at
concentration up to 500 uM and ameltolide had no significant effect on [3H]GABA

binding in concentrations up to 250uM. It,is kgly that modulation at postsynaptic of

GABA plays an important role in anti 2Nt i ameltolide and probably CU-

17-06 as well. —
Regarding to VIDA receptor, previous
studied of Bhuthabthim(200 / o and NTQ (N-(p-

aminobenzoly)-1,2,3,4-tetrafydrodUig ,/.- d ameltolide analog
significantly inhibited NMDA#nd e nstrati s0f 0.10 and 0.12 uM,

respectively. While both of th ent 'ner a shift in membrane

potential of Xenopus oocyte. Thergfore it : \\ inhibition of excitation of

NMDA receptor may, at least in convulsant activity in animal

models of ameltolide, though, precise ai ! Ction remain unknown. In addition

to inhibitory effect of ameltolide®®n NMDA rete; ptingto study further its
effecton Na' channel. y 7 Y |

In conclusio®, the present studies demonstratéd a rather selective

anticonvulsant activ f an eltolid g r to its parent
compound, CU-17 ﬁj ﬂ M Mﬂ ﬁﬂﬂﬂ% ther high ratio
between LD, and Dy, .CU-17-06 shalld be rathgeysafe in theragettic dose.
Furthermora Wr}ﬁéavﬂ ‘ﬁw %J ﬁf] %ﬂ&] ra aﬂvulsant
mechanlsm those of ameltolide as reflected by ability of CU-17-06 to produce

anticonvulsant activity in MES but not PTZ model as well as the finding that CU-17-06

and ameltolide did not exhibit any effect on the levels of cortical amino acid

neurotransmitters.
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Further structural modification of CU-17-06 may lead to a discovery of

new ameltolide analogs with favorable pharmacological and toxicological properties.
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