Chapter 4

Discussion

Several ave shown that when 3-

acetylpyridine iséted intraperitoneall
yipy 3 b Y

into rats syn( ; =iz severe impairment of

cerebellar ‘observed. Recent histological

studies of CNS of rats treated

with 3-AP w-“g ation of facial,
degeneration i 1'3 ’\' e. Degeneration of the
ruction of the c¢limbing

hypéglossai Mei and complete
inferior olive
fibers projec X ron s structure into the
cerebellum‘ - our Sstt :J charracterized‘ by
"mud—walkingﬂ movement w eﬁ@d 3 days after the
injection. Wigs, symptomatic change was taken as an

1ndlcaﬁuﬂ sokdeb ) bl Edelbidon, as aescrives

by Desclln and Escubif (1974). s The specific destruction

ﬂ G0 Qoidad Wb ddal Yndel] Ehnb@elites o masor
'ex01tatory 1nput to the cerebellum may provide a tool
for the identification of the neurotransmltter released

from the olivo-cerebellar projection.
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The present study eurochemical methods
which 1involve collection of endogeneous amino acids
functioning as neurotransmitters in a specific brain

tissue, the vestibular nuclei, using push-pull

perfusion technique. Several investigators have

employed this method ully in studying the
reléase of put-t?:; — smltters such as
acetylcholine, —hydroxytrvptamlne
The use of physiological

. reproducible data
be obtaind whi anging levels of

Cures (Yask and

materials in 1

Yamamura,1974).

in this experiment is

The HPLC meP$ﬁ£§ng

well suited d amino acids in

perfusate sa ih‘ asy*to perform and

e | ‘
used, no sample preparatlon and is us an excellent

tool for ﬁ\ﬁﬂﬂuﬂﬂﬂwﬁe]ﬂ .ﬁetabollsm The

O-phthaldelyde (OPA) fluorometrlc derlvatlzatlon provides
w0 Q WARYA I0I N TINDIRE,
repro dlicible results for m1n1mal sample preparation.
- Furthermore, determination. of standard curves using
known amounts of amino acids suggests that the results
obtaiﬁed from.our method is linear over a wiae range

(40 pmol-1600 pmol).
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Measurement  of the in vivo release of
endogeneous amino acids has several advantage over
technique for measuring in vitro release of endogeneous

amino acid previously added to the tissue slices or

homogenates. Firstly, vitro ‘experiments require
dissection of the bxial i S thus disrupting all
neuronal'connegtiwuu_g_, in vitro experiment

requires' preloa with labelled amino

acids - and mea ent release. This
technique may ¥, release ~\\\ dogeneous amino
acids from sit erminals.

With i identity of action”

criterion, the | t criterion ' - fer
establishing neurotransmitter is
demonstratin:f'*”f'——"‘ff*“*’*“*"_‘ resynaptic axons

,-o~gance under study
‘I

in sufficient %pantlty to actlvate the _postsynaptlc

neuron. ﬁ%gf’}'w H%%WHqﬁ?tlon coupling

process ‘i dependent ong the presence of e racellular

0&l°ﬂ“ﬁ?ﬂ‘~3ﬂ‘§ﬂ%l’uﬂﬂﬂﬂ’1a i

‘ +
A depolarizing concentration of K ( 100 mM) in

evokes a sy‘n.apn...i

the artificial CSF selectively increased the - rate - of

-~ amino acid release into the perfusate. This
concentration of K was more preferable than that of
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lower concentration (50 mM) since it prbvided
consistent measurable release of the amino acids. The
present Study shows that appropriate depolarizing
stimuli specifically alter the release of some

physiologically active amino acids from
2+ -

the brain. The Ca of the release of

amino acid is not ™snceonsisten] }h this proposed role

ino acids detected

::?\ aspartate (asp),

Ln the push-
‘ lutamine (glu-NH ),
| ine (ala) and GABA.
Of - the subétance Fsred ©0 (asp and glu) are
classified as‘putat¥jf7E>rk’ ; neurotransmitters‘and

£ive inhibitory

neurotransmittesl

FUHTNENI AR e

Orlov and%himoyama, 1978) and rabblts (Ito, Nisimaru
= SRR ITIUNINYRY = -
climbithg fibers on P-cell performance. Thus, following
olivary destruction with 3-AP in rats, inhibitory

action of vermal P-cells on Deiters neurons declines

‘rather ;apidly, as suggested by reduced amplitude and

delayed onset of‘the IPSP in Deiters neurons induced by
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stimulation in the vermis. In rabbits, reflex
discharges in vestibulospinal tract cells become
drastically enhanced following electrolytic destruction
ef the caudal part of dorsal accessory olive,

suggesting reduced reflex inhibition from the P-cells

ith regards the mechanism

ﬂvations can be proposed.
Y%c efficacy of the P-

\gf“\ st- synaptic membrane

rget ~~s.' Secondly, it is

outflow. Few possi
underlying the
Firstly,
ceils may r

responsiven

also possib in the presynaptic

compartment ynaptlc discharge of

GABA at P-cel

Prellmlna'; Xpe by Ito, Sakurai and
q however,

demonstrat--f‘ ges in sensitivity

of \Deiters"eurons to iontophoretically applied GABA

followﬁulﬁ%ﬁnﬂﬂcﬁffw,gﬂﬁing no changes in

sen51t1q1ty of GABA receptors on the target neurons of

SRR TIN AR o

‘The aims of the present experiment are to test
the possibility of presynaptic involvement of the

changes in P-cell performance following c¢limbing fiber
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denervation. It is proposed that such involvement may
be suggested by the amount of evoked GABA release in

the P-cell target areas.

With reference to GABA, stimulation of the P-

cell terminals zing concentration of K

ular nuclei complex

e —

faiied to evoke ] LA"8=AP. lesioned rats (Fig.

(100 mM) by pe

16). This npatible with the

3 P-cells climbing

suggestion

fibers leads lease from the P-

cell terminals. 8o r the reduction of

AN

P-cells synapti ﬁse~\= by Ito, Orlov and

Shimoyama (1978) aru and Shibuki (1979).

What causes release is stiTl, ra
matter of futiPre—s R ?f<ests that, since

inactivation 1 o utetrodotoxln does

J

not produce S%Fh attenuatlon of P-cell inhibition

Nlﬁ“ﬂﬂ?*fl%i%ﬁﬂ%ﬂﬁhe

olivary structlon‘ aepears to be conve e to axon
ternfa%f] ﬂ‘q ﬂ %lm Nﬁﬁ@ %WIEJ qﬁ Slectrlcal
proce S, presumbly by axoplasmic flow. If this is
really the case, it may therefore be further suggested
that disturbance_ of axoplasmic flow may prevent the
supply of GABA synthesizing emzyme glutamic acid

decarboxylase (GAD) from the P—cell'body to‘its axon
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terminals. This may in turn lead to reduction in GABA

synthesis in the axon terminals.

In addition to reduction in GABA release, it
is also observed in the present experiment that release

asp, glu, ser, glu-

NH‘ y o Bly; reduced to the same
exient as that 7”;- ,-> ¥ ; %a;ws rather unexpecied,
by one explanafd®n €z 4 d _ ovaddress such result,
which is the ) Y ha . P-cells axoplasmic

flow may Dbe xx-y climbing fiber

deafferentation B Ito (1984). Such
disturbance magy 6f' macromolecules

entering the indicriminatively;
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