Since the ury, there have been

numerous neurophy ation on the roles

which the »cefe nerVous system
functions. Evi - 3s_ )b ™ m;cumulating which

indicated that important neuronal

machinery respousi activity,  motor
learning and co-op@dinati ’ oK S t. An animal with
cerebellar damage \\xltiate and execute

movement, but only R —= am anner. This clumsiness
arises from q‘ﬁ s in’ '«a-:ng contractions
Lo :
of numerous "hﬁ‘ v?fcomponents.
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is the arﬂﬂq:ﬁﬂwgcﬂﬂﬂ np ceil receives
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morphological and functional dfganization has been

extensively investigated.

However, the functional role of the olimbing

fibers is still far from being understood. The climbing



fiber afferents are a structure unique to ~‘the
cerebellar cortex; they originafe, presumably solely,
from the inferior 6live (I0), a compact collection of
nerve cells alongside the medulla oblongata

(Szentagothai and Rajkovits,1959). The climbing fibers

formed synapses with t . surface of the P-cells
dendrites and make“e ext & excitatory synaptic
contact with Ne: 0] and Szentagothai,

1967). The impge®a J%iza;H; ‘fiber - afferents
in the cerebe ¥ \hk‘\i\\ een emphasised in
\\\ onnection with the

f
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ﬁ normal dendritic
b e

connection with hich may occur in

the cerebellar c

development

The @ '___"_""""__;7 se widely from
the vestibu'-f '?ﬁ- ar formation,

cerebal cortex and spinal cord. It‘-ltlmately excites

many P- cﬂlu 8«3 wﬂ\nn ?w HrTﬂ ?ntaLts which

each of thé&h. It does not termlnate dlrect]y on P-cells,
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anule cells, whloh lie 1mmed1ately under the
Purkinje cell layer. Synaptic terminals of the mossy
fibers structure, called "rosettes", are commonly found

in the granular layer of cerebellar cortex. The granule

cells serve as intermediaries, greatly increasing the
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number of P-cells stimulated by a single afferent
fiber. The axon of the granule cell projects upWard,
passes the Purkinje cell layer and into the molecular
layer. There it splifs, the two branches taking

diametrically opposite directions, so that the axon

T. Fibers representing

: .ﬁ occupy all levels of

esbbcd parallel fibers.

assumes the form of,&
the horizecntal

the molecular 1

The parallel QN ‘ﬁﬂgkk with the P- cells
\\‘ ous numbers from the

dendrites, reglons

through spine

terminal regi

called '"spiny | ef 'heleffects of stimulating

the mossy fiberghi "; ta “y‘.“l and Fig.2).

Proposal Roles of .00 L and Mossy Fibers
"..

Marry & hypoth 569) proposed that

e . g it
the sole funudion of bing ;‘ber synapse on P-

roplitles of the parallel fiber
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Mlller and Oscarsson (1970) have suggested
the comparator hypdthesis of the inferior olive. The
digram in Fig.3 is centered around the functional unit,

consisting of a sagittal zone with its olivary region
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mossy fiber; CF, climbing fiber; SN, vestibular or cerebellar

: nucleur cell; PN, precerebellar neuron which issues mossy fiber;
10, Inferior olive; LC, locus coerdleUs; RP, raphe nuclei ’
Inhlbxtory neurons and synapse are in black, and excitatory ones 1

have been left unfilled , (From Ito, 1984) ,
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Figure 2. Wiring Diagram of the cerebellar cortex and the brain
centers with which it communj:cates relates the structure of

the nerve-cell circuits to their function ,(From Llinas, 1975) ,



v Figure 3,

HIGHER .
MOTOR CENTRES
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ANTERIOR LOBE,
SAGITTAL ZONE
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infepior olive,
carssory 1970). The diagram

u unit consisting of a

sagittal zone with ‘Ats olivary region and cerebellar nucleus

ﬂwﬂ?ﬂ‘ﬂ%ﬁ%ﬂﬂ?y this unit (thick

outlines). It is assumed that the olivary region monitors
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commands evoke in the lower motor center, and the resulting
movement. By comparing information from these sources, the

olive would detect perturbations of the commands introduced

in the lower centér by'reflex activity and perturbations in the
evolving movement due 62 unexpected changes in load or reéiétance.
Information about these perturbations might be used by.the
sagittal zone to send signals of correction either directly to
the lower center (path 1) or to the higher centers (path Z)ﬁ

See text;



and cerebellar nuoleus} and the motor mechanism
controlled by this unit. The motor mechanism would
consist of interneurons in the spinal cord or

brainstem, in the diagram denoted "lower motor center',

which could be a reflex arc, a link in descending motor

path, or a collecisi rons responsible for such

motor patterns cratching. More likely,

these interneuss adl these functions. Tt is

assumed tha commands from higher

motor cente M“qmmands evoke in the

lower center ent. By comparing

the wvarious n, the olive might

detect pertur M "of - the command introduced in the

lower center by and perturbation of the

evolving movement. c pected changes in load or
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ngltlon e surdlcjgh and . electrolytic.
i) SRR T -
widely Msed for Dllmblng tlber deaffprentatlon of . the
| %WWﬂﬁﬂﬁWN‘ﬁﬂ‘J Ve ot e
res mbllng that of nicotinamide. After admlnlsfratlon,
3-acetylpyridine adlnlne dinucleotide is formed

because ~of a lack of specificity of the enzyme for
nucleotide synthesis, and this causes destruction  of

_éértain nervous tissue (Herken,1968). Treatment of rats



‘with 3—aoetylpyridine results in the total death of the
inferior olive neurons (Desclin and Escubi,1973). In
order to enhance the selectivesness of the olivary
destruction, harmaline wmay be combine& to activate

olivary neurons, while a large dose of nicotinamide may

'w the inferior olive (Llinas

e} ~ that destruction of

protect structure ot

et . al.,1975)

the inferi dendritic spines of

975) maintain that

P-cells,

dendritic ncreésed in number.
Normai trees of P-cells is
important : SN, . W e iﬁferior olive is
destroyed durin-_; F; Lf’ . stnatal stage.

)
nave - tested Marr’s

|

hypothebls. fpeolflo chemlgal esion of the rat

mferlﬂ umﬂﬁﬁﬁwmﬂﬁnlqtratlon ot -

acetylp ridine preventb reouperatlon from motor
ARAGINGUHNA IRYR Fhovrsriie
le ion. Moreover, in animal that have recuperated from
the labyrinthiﬂe lesion, 3-acetylpyridine produces a
reversal of symptoms within 2 hours of administration.
These results indicate that the intégrity of -the - olivo-

cerebellar system is necessary for the acquisition and



flocculus - fl

by the loss of cj

irhibitory

‘retention of this form of motor learning, but that the

cerebellum itself is not the seat of such learning.

Dufosse, Ito and Miyashita (1978), however,

reported a rather unpvpected form of synaptic actlon of

P-cells on their ta
Application of elgCts ' e flocculus normally

produces eye orestimably, by activation of P-

cells innerv
reflex. Afte prsal cap of the

inferior oli ing: Tiber ~ o « the

longer evoke eye
movement. This ‘,ult to explain only

suggests that the

_action_gﬁ": Ak Purkinje cells is

1mpal red aft |‘-—II_L“—-IIH_-CIl—'.ﬁ".‘-—_'-;_ . ‘ ior 01 ive .
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ubbequint e\perlments on rat Deiters neurons
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inferior l1ve is deﬁfroyed by admlnlstratlon of ?—

acteW]ﬂM NAUHRATNREIFRRor verms

on D iters neurons is lost rather rapidly. One day

after olivary destruction, inhibitory postsynaptic
potentials (IPSPs) induced in Deiters neurons become
smaller in amplitude. More than 3 °~ days after

destruction, - and up to 3 months, the rate‘of occurence.
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of TPSPs is substantially reduced. This observation
indicates significant  reduction in the oécurence of
vermal inhibition, associated with the prolongation of
the IPSP latency iﬁ poisoned rats. Montarolo, Raschi

and Strata (1981) observed on the contrary that there

was no significan‘.;h'w g A the occurence of vermal
‘ e discharge of Deiters
‘neurons. A 1lil hig is that slightly
different employed by the two
groups of i

Ttoj (1979) have studied
in: rabbit

iflex discharges in

vestibulospinal evoked by electrical

of and recorded from the

stimulation

second cépwisal —coomapnt ot *:‘ cord. These

vestibulospij@l :rﬁr are effectively

inhibited by ftlmulatlon f vermal Purkinje cells of"

band Bﬂ u%},alw%low %weﬂ’}ﬁ‘} of the caudal

part of e dorsal’ acgessory o 1ve, ther is a drastic
] HARIAT TGNy T
an ollvary lesion has been made, the reflex 1nh1b1t10n
bis ~virtually abolished. Lesions avoiding the caudal
part of the dorsal accessory olive do not cause éuch an
SPBact imdilinting that the SrPest T ebbaitis €0 Lthe

olivary area prbjection to the P- cells concerned
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Another control experiment was performed by blocking

impulse activity in the inferior olive with
tetrodotoxin. Local application of tetrodotoxin in the
vicinity of the inferior olive produces only - a

transient decline in the cerebellar inhibitory action.

This indicates that ;)f v of olivary lesion is not

due to blocké.d ' &r impules.

imaru and Shibuki

(1979), de ior olive impairs

- neither the ty of P-cell axons

nor impulse c It appears that the

effect of des inferior olive is
mediated by a pss in climbing fiber

afferents and Puriw s, presumably by a faét

axonal flows .:.—-mm—-mr:f-‘i at a velocity of
400 mm/day, ﬁ‘., ansfer the effeét of

)

ollvary destrustlon to Delters neurons via P-~oells in 1

ho ﬂ‘IJEI’J‘VIEWlﬁWEI'm‘i

QWWNH?@HCH%'}'J H889 ben reenn

axon supply to Deiters neurons? More than 5 hours
'after destruction ofﬂthe inferior olive, the amplitude
of IPSPS evoked 1in Deiters néurons by cerebellar»
 stimulation is reduced to about half and their latent

period increased. The fact that even though the impulse
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conduction along P-cell axons is not affected, the
latency of IPSPs is prolonged strongly‘points to the
possibility that a presynaptic event in P-cell axon
terminals is involved in the reduction of the

cerebellar inhibition.

Early investigations in

Deiters neuron a-aminobutyric acid

(GABA) is a ne ells. Release of

GABA to th demonstrated after

.electrical Cerebellar cortex,
representing' frcm P-cell axon
terminals» Iontophoresis
application_ cces a membrane

hyperpolarization neurons (Obata et

2l 1967) . potentials have the

same reversa.l .'Fny‘an increase in

H ; - 4

the mem‘brarr't conductance caused by increased Cl

permeablﬁtﬁmﬂ ﬁﬁﬁ“ﬂfmﬁzakl 1970 ; ten=

Bruggencafle and Engberg + 18713,
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Neurochemical measurement revealed that

Deiters neurons has a high GABA content, particularly
in the dorsal region. The GABA content in the dorsal
area of Deiters neurones of cats is reduced by as much

as T1 % whch the the cerebellar cortex has been removed
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chronically (Fonnum and Walberg, 1973).. . In " Purkinje
celi degeneration mice, the GABA content in cerebellar
nucléi falls by 50 % immediately after the major period
of P-cells loss in the cerebellar cortex, whereas no

change occured in the GABA content of the cerebellar

cortex (Roffler = s 1979 ) . It may be

suggeSted that flow in olivocerebellar

fibers normally pRpoTrts amechanisms for producing

and releasing

Purpos glectrophysiological

investigation, v suggests a decrease

in P-cells inhi ry* act ton .\\’-ir target neurons.

tic change is' still

~unresolved. The the present‘-study is

therefore ol elucidate ar possible ichange in GABA,
as well as h -F Sed from P-cells
i U :
loush pull canula has"been employed as

"terminals. A
col lectloﬂ wﬂafg 1"[«1237115:1“31 ﬂxﬁormance ligquid
.chromatognu PLC ) wit sen31t1ve fluorlmetrlc
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