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CHAPTER IV
DISCUSSIONS AND CONCLUSIONS

Inappropriate activation of NMDA receptors has been implicated in the
aetiology of several disease states (Cull-candy et al., 2001). In theory, any
disorder caused by glutamate-induced excitatory has the potential to be treated

by blocking of NMDA receptor @ ﬁ and McKernan, 2002). In particular,

epilepsy, in which there is excitatory pathway, would be
candidate for NMDA r: ag3n1
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can potentially e Ls‘l in eight dlfferent ce ats, ) based upon alternative

mRNA splicings a¢‘each of three spl npiedine et al., 1999). The

NR1 transcript is fownd throughout the rat brain (Standaert et al., 1994). Four
NR2 genes, Aﬁ;ﬁ f ada et al, 1992).
NRlA/NRZAqrc;mlT E[m ﬂﬂ ﬂ(ﬁ ed NMDA receptor
subty [JT! 95) and are
belie g% ﬁ }Igsﬂﬁ ﬁmﬁﬁ ﬁiﬂmﬁj&f ing' NMDA

receptors (Laurie and Seeburg, 1994).

However, the subunit specificity, and the effect of seizure activity on
subsequent receptor expression and function are not yet fully understood,
Narita et al. (2000) suggested that the NR1, NR2A and NR2B subunits may
involved in seizure sensitivity to glutamatergic agonists and consequently have

an important role in regulating seizure activity. Moreover, tyrosine
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phosphorylation of NR2B by Fyn (Transgenic mice) might be involved in the
susceptibility to NMDA receptor-mediated kindling (Kojima et al., 1998).

In the present study, VPU was found to exert significant inhibitory
effects on NMDA receptor currents elicited by the application of glutamate to
Xenopus oocyte expression system expressing NR1aA/NR2B NMDA receptor

sutype.
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indicating that VPY could not dire
NMDA receptor thz [ are intrin:

yexpressed in the oocyte

membrane. It has beg reported mulation of &DA receptors expressed
in Xenopus oocytes acfivates Ca** coupl ith the receptors as well
as the oocwﬁu&g hmﬂ’ﬁ-ﬁrﬁxﬁ(elw et al.,, 1992).
Thus, it is lik?:‘{y that inhibitory®effect of VRU on NMDARfesponses might
resultéa m‘n’] lﬁcﬁ:@ j +u}iﬂ(;;]1:gcw &L:.\leﬁ wever, this
possibil?ty was ruled out by the analysis of the voltage-and-current relationship
in terms of glutamate activation of NMDA receptor in the presence and
absence of VPU which were reversed at around 0 mV, potential that is closer
to the reversal potential for the NMDA channels in neurons (Mayer and

Westbrook, 1987).
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In the present study, the glutamate dose-response curve was shifted to
the right and in a parallel fashion in the presence of VPU, however, the
maximal glutamate response could be obtained even in the presence of high
concentrations of VPU. Together, these data are consistent with the notion that

VPU acts as a competitive antagonist of the NMDA receptor at glutamate

recognition sites.

VPA, parent compourid. ” ,. was also tested with the same
conditions. Although, several udies onstrated the inhibitory effects
' VPA on NMDA receptors, i : I présent study high dose (m)
0 on reCep Ver, Csent study high dose (1m
of VPA could not shoy sigifidant effec lutamate-induced currents.
Discrepancy of the resufisfas/ b L  the seléetive properties of the VPA

The effects ofy MPU on NR14/NR2B NMDA receptor at glycine

coagonist sﬁﬂr Ha&})'av%@ 'ﬂe@ ed i the finding that VPU produced

no SIgmﬁcant change in the maximal response and slope coefficient of
o2 E TR SR B o
glycme the possibility that VPU would competitively bind at co-agonist site

was ruled out.

Previous studies has demonstrated that glycine site antagonists
displayed the selectivity for NMDA receptor. Glycine has been shown to have
a lower affinity for the NRI1A/NR2A than the NRI1A/NR2B receptor

(Kasuwada et al., 1992). Competitive antagonists acting at this site might
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displace glycine preferentially from the NRI1A/NR2A receptor and be,

consequently, more potent antagonists at this receptor subtype. Thus, the
effects of VPU at glycine site of NR1a/NR2A receptor subtype in the further
study should be investigated further.

Recombinant NMDA-receptor currents were very weakly antagonized

by VPU. When inhibitory effects of VPU on glutamate—mduced currents was
compared to those induced by ll-characterized NMDA receptor
antagonist, it is appare ect of VPU was rather weak.
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increase the a pparent affinity #of competitive antagonists, (Donevan and
i}, ool b b H o Vi o o i s
study, the percentages of inhibitions of VPU are increased significantly in the
presence of spermine. Polyamines are released in a calcium dependent-manner
from neurons in response to chemical, electrical, or K" stimulation (Donevan
and McCabe, 2000). Moreover, seizures and ischemia have been associated
with an increase in polyamine levels (Hayashi et al., 1993). The activity-
dependent release of spermines may enhance inhibitory effects of VPU during

periods of intense neuronal activity such as that occurring during seizures.
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In addition to the inhibitory effect of VPU on NMDA receptors,
previous studies demonstrated the effect of VPU on the GABA,4 receptor and
that VPU may have some interaction directly or indirectly with the barbiturate
site(s) on the GABA, receptor (Chanthes, 2002). Together, these data may
explain the broad anticonvulsant activities of VPU in rather many seizure

models in animals.
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