
NON-MOTORIC FUNCTIONS OF 
THE CEREBELLUM 

ESSAY 
l' . ; -~ ·. 

Submitted for partial fulfillment of 
the M.Sc. Degree in Neuropsychiatry 

By 
Hala Mahmoud Sayed El-Khawas 

(:M.'B., 'B.Cii., (99!} !A. in Sliams 

Supervisors 

-- ,_ .. 
~ .. ·-

Prof. Dr. Mona Abd El-Hamid Raafat 
Prof of :J{Jurofogy 

:r acu{ty of Meaicine 

!A.in Sliams 'University 

Dr. Mohamad Osama Abdul-Ghani 
!A.ssist. Prof of 'J{_eurofogy 

:F acufty of Metficine 

!A.in Sliams 'University 

Dr. Aida Esmat Seif El-Dawla 
!A.ssist. Prof ofPsycft.iatry 

:r acufty of Meaicine 

5'/.in Sliams 'University 

Faculty of Medicine 
Ain Shams University 

1995 







,o-J:.d I o.lJ I .. = 
.. " 





Dedicated To 





5lcl(now{eigment 

!J irst, I wisli to e?\[Jress my sincere gratitude and tlian/(§ to 

5l{{a/i, wfio a[wags fie[p me, care for me and grunted me tfie 

a6if1tg to accomp[isfi tliis war!(; 

I wou[d fl{J to e?\[Jress my sincere gratitude and great 

appreciation to Prof 'lJr. %ona 5'!6tf 'E{ J{amitf 'l(_aafat, 
Prof of 'J{furo[ogg, JUn Sfiams 'University, for fier va[uaMe 

supervision, encouragement tfirougfiout tfie accomp[isfiment of 

tliis wort( and tfie fionor of workjng unrfer fier supervision. 

I wourd fl{J to e?\[Jress my deepest gratitude to assistant 

Prof 'lJr. Osama 5'!6tfu{-(jfiani, Jtssis. Prof of 'J{furo[ogy, 

Jtin Sfiams 'l1 niversity, for liis kjnrf advice, support, and 

indispensaMe suggestion. 

I am deep[g indebted to Jtssis. Prof 'lJr. 5liaa 'Esmat 
Self 'Ef-rnaw[a, Jtssist. Prof of Psgcliiatrg, Jtin Sfiams 

'University, for fier cordia[ support entfiusiastic encouragement 

and meticu[ous revision of tfiis wort( to put it in tliis way. 

'Words can never e?\Press my sincere tfian/0 to mag famuy 

especia[[g my parents for tfieir generous support and 

continuous encouragement. 

Last[g, I wourd [i{J to e;rtend m!J ovedasting gratitude to 

a[[ wfio offered me any /(jnd of fze[p, and I fiope on[y tfiat tfie 

resu[t justifies tfieir sacrifices ana tfieir jaitfi. 





CONTENTS 

Introduction and aim of the work 

Development 

Anatomy of the cerebellum 

Neurotransmitters of the cerebellum 

Non motoric functions 

Learning 

Memory 

Cognition and language 

Intelligence 

Attention 

Emotional, behavioral and autonomic functions 

Cerebellat· role in neuropsychiatric disorders: 

Psychiatric disorders 

Heredo-degenerative ataxias 

Discussion 

Recommendations 

Summary 

References 

A.-abic Summary 

Page 

1 

3 

5 

28 

37 

37 

44 

48 

58 

61 

65 

69 

69 

82 

87 

92 

94 

96 





cs 
CCT 

CNS 

CT 

DSCT 

EPSP 

F.A. 

GABA 

HMPAO 

HVA 

IPSPs 

IQ 

KA 

L2 

MRI 

NMDA 

OPCA 

PET 

QA 

rCBF 

SPECT 

SSR 

Thl 

VSCT 

LIST OF ABBREVIATIONS 

Eigth cervical segment 

Cuneocerebellar tract 

Central nervous system 

Computerized tomography 

Dorsal spinocerebellar tract 

Excitatory postsynaptic potentials 

Friedreich's ataxia 

Gamma amino butyric acid 

Hexa-methyl-propyle-amine oxime 

Homovanillic acid 

Inhibitory post synaptic potentials 

Intelligence quotion 

Kainate 

Second lumbar segment 

Magnetic resonance imaging 

N-methyl-D-aspartate 

Olivoponto cerebellar atrophy 

Positron emission tomography 

Quisqualate 

Regional cerebral blood flow 

Single photon emission tomography 

Sympathetic skin response 

First thoracic segment 

Ventral spinocerebellar tract 





I ntrotfuction 

and 

!JLim of tlie wor( 

It is common sense to ta(! a metfi.m{ ami try it: if it 
fails, admit it franf(fy anrf tty anotlier. tJJut aDove a((, 
try sometliing. 

Franklin D. Roosevelt 
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