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Chapter IV

Disscussion and Conclusion

f techniques to study actions
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is important functi _ \QOUS system. A

urones seems to be

The use of electro

of A II on single neur

influence of

microiontophoreti€ally J tec a multibarrel

Results in the p _jjj .1315‘5 : mplementary to biochemical

(Sirett et al 1981) and-dﬁaiﬁﬁiﬁ%i (Changaris et al 1978) observations

which demonstraéik_";: bresence of A in-the cerebellum, Immunocyto
-chemical studies ﬁnd'w erir‘rrossing the white
matter and the granq} layer of th erebellum to terminate on

the Purkin;;ﬂ: u g/a %qaﬁd 14:? wq?_:,lf] ﬂ jbers surrounding

the Purkinje cell (Changaris €t al 1978)s, Sirett et @l (1977)

tnden i 60 Mgl at ke b Wed el 2] ot oot b
membranes. A II binding was found not to be only in the thalamus,
hypothalamus and midbrain, but also in the cerebellum. It is tempting
to suggest from the forthmentioned studies that A II may have
neurotransmitter functions in the cerebellum with Puékinje cells being

the possikble target neurones,
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If we were to suggest that A II is present in the cerebellum
as a neurotransmitter, then the cellular actions of this.peptide
has to be established. Such data have been accumulated in the present
study, Iontophoretic applications of A II consistently produced‘
depression of the spontaneous discharge in a dose-dependent manner
(Figure 6 A), this suggests that the mode of synaptic function of
this peptide on Purkinje eell may béf;ﬁbibitory in nature. It is
noteworthy that this finding isf%t varianece with the reported excitatory
action of A II in Eﬂé;ﬁf % brain areas. For example, microiontophoretic
studies show the q;uffﬂfb:f the{lubfornical organ to be excited by

-

A II and the effectiis e%depeﬁaént (Felix and Akert, 1974). Direct

iontophoretic appligation of A Ii to supraoptic neurosecretory cells
increase their discharge rate (Nicﬁﬂr and Barker, 1971). The peptide
also excites neurones in the hypothai%mus, thalamus, medial preoptic

area, septum and cerebral contex (Eﬁill;s and Limarcher, 1974). The

discrepancies of the results demonstrated in @f;s study therefore

suggest a dlffereﬁx mode of action of this peﬁf{de in the cerebellum,
as oppose to the documented excitation actions in the other brain

arease.

The findings in these:present study that only Purkinje cells
but not unidentified nonPurkinje neurones responded to idntophoretic
applicafion of A II (Figure 6 A and B) and the depression action of
A II on Purkinje cells were antagonized by the specific A II
antagonist saralasin (Figure 7) confirms the presence of A II receptors,
and suggest further that these receptors may be localized on Purkinje cell
membrane or at least on neuronal elements functionally connecting

with the Purkinje cell,
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The major results of the study were that, at sub;hreshold
doses, A II selectively potentiates GABA-induced depression of Purkinje
cell firings without showing any appreciable effects on the actions
of other depressant amino acid neurotransmitters (Figure 9), excitant
amino acid neurotransmitters (Figure 12) and depressant amine
neurotransmitters (Figure 10 and 1;}:Tay bear a significant implication
on the role of the peptide in the ce;égéilumo Possibility arises
that synaptic function of A II,Tgf any, in the cerebellum may be

modulatory to GABA i * .7 The esults also demonstrated that the

enhancement of GAR ced 1nh1 1tion by A'LIL was antagonized by
ag

ﬁé/thst sara1351n (Figure 13). This suggests the

competitive A II a
necessity of A II receptors for tkls action.  Another crucial point

may be indicated by the obSeryatlon thls enhancement was obolished by
a GABA antagonist BMC lFlgufé TR wh;gh indicates that the otbserved

A II actions were mediated vaa a GAPA_mechanlsm rather than through

an additive 1nhLbitory effect of A IT, é'f

-j e
ImportantIy, as shown in Figure 14, BMC antagonized not only

the action of GABA but also that of A II. This observation supports
the involement of GABA.as a mediator of the A II agtions. On the
other hand, saralasin which antagonized A II action does not show any
antagonism to) GABA\(Figure 8). (Therefore the possibility that A II
may depness the neurone by simply acting on the same receptor as GABA

can be excluded.

Unfortunately, data accumulated by the discipline used in this
study fail to elucidate the mechanism of the modulatory effects of
A II. Nevertheles, ore can hypothesise that there may be two possible

sites of action of A II in this observation; first,a postsynaptic site
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through which A II may alter the efficacy of GABA-receptor interactiﬁn,
and second, a presynaptic site through which A II may act by modulating
GABA release. The presénce of presynaptic A II receptor and falicitory
effect on transmitter release of A II have been demonstrated in

noradrenergic nerve endings (Langer, 1977; Mustafa, Lokhandwala,

V(//o; Zimmerman, 1973), It

Amelang and Buckley, 1978;

remains to be demonst ethe kind of receptor would
—— '

exist in the cerebel 2is not clear in the light of

the present resu n of this GABA involvement

may be, the pres or the mode of action

of a peptide in t urrent idea about

possible modulator rotransmitter.
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