Role BT Sleep Bisorders In
Modifying %Eﬁrﬁpsnfhta*rw NS

fﬁif. + 1 fe4 ’\
Clintral Lnitites VU
. \\j\ Vs
! 7
(._.,_;3__,_,_.-,,_-#«\ “/
v Ve
‘ o .
—t—— T _j E
;

yE

GREE IN \ELPOP\\FHH'PH“

tr

T DR. MOHAMMED EMAD FADLT
PROFESSOR OF NEUROPSYCHIATRY
FACULTY OF MEDICINE, AIN SHAMS UNIVERSITY
AND
DR. MOUSTAFA RAMEL ISMAIL
PROFESSOR OF NEUROPSYCHIATRY B

FACULTY OF MEDICINE, AIN SHAMS UNIVERSITY

AIN SHAMS UNIVERSITY

1891

-~

Central Library - Ain Shams University

,"‘2/ P

D FOR PARTIAL FULFILMENT OF
E

- r



a1

“’2’-

S B 0 A S 5 S S 5, S0 S B 0 B B,

‘H'l Ui TR e

[ R R T T B R T TR

~N L

J

o'

e

o
IS
.\":(
o
<
W\
3qqt
A B
S
b
[ -
3 EH
<
:‘
sy

O,

AT o C1F o 1Y o, 03 Ty § 07 gl

7. _\r&’ ;\"1 :\lf__ __~l,_ RS Q%

L/
O WAL R YA

Al b

At

A

NMe, oAl sy

Sl e sls
A B

J‘mfihﬂ%.

g ;2, M ok o
f-‘,&-a Ca b m\&m' i)

AT O ¥ '€

B uf UL

S ¢
S A

¥ ) & -

“””llil] '“[ililnm il

-
r

I RIE It

il o R S "4(3",«.:

,

R

g’*‘fm?f%m S \I{W%%%W

Central Library - Ain Shams University

’%“2“;



m
/‘- -
.
ST

::L% 1 :éf %
-— = [ i
,f:EE = 5::_'::

L ‘\ |

Central Library - Ain Shams University



Jo JTHE
MEMORY OF MY FATHER
AND TC MY MCITHER

Central Library - Ain Shams University



PR

EWLis

war

CONTENTS
Acknowlegdgements . . . T
List of Figures and Tables e e e e e e e e e e e e e e
Abbreviations used in the thesis . . . » « - - - « < .+ &
INTRODUCTION . . . . . . s e s e e e e e e s

CHAPTER 1, BASIC HECHANISHS OF SLEEP e e s e s e e e e

Normal Sleep And Sleep Lab. .
Physiologic Variations In Sleep . . . . . .

. - - - - . . -

Physiological Aspects In Sleep . . R
Neuronal Systems Implicated In Sleep—Wake
State Generation - M PP

II
III

it

Chemicals Implicated In Sleep-Wake State . e
Chemicals implicated in waking . . .
Chemicals implicated In slow-wave sleep .
Chemicals implicated in REM sleep . . . .

Circadian Rhythms . . . . « - « + - « =« =« .« =
Circadian rhythms . . . . e e e e e e s
Influence of the human c1rcad1an time-

keeping system on sleep . . .
Circadian rhythms in subjective actlvatlon,
and performance eff1c1ency o e e aw
Functions Of Sleep . “ e e . .
Classification Of Sleep And Arousal Dlsorders

CHAPTER 2, SLEEP IN PSYCHITATRIC DISORDERS . . . . . .

Introduction . . . e s e m e e e e s e e s .

Sleep In Affective Dlsorders s e e e e e e e s
Anxiety Disorders . . . « - « « « « & o + .
Schizophrenia . . . . « « « =« ¢ « « o « « « =
Drug Abuse . . . . .« + <« & s+ = s 2 = e - 0 . .
CHAPTER 3, SLEEP IN NEUROCLOGICAL DISORDERS . . . “ e
Relationship Between Sleep And Epllepsy e e
Sleep In Degenerative Diseases . . . . . . . .
Parkinsonism . . e e e e e e
ollvopontocerebellar degeneratlon . e e s
Progressive supranuclear palsy . . . . .
Huntington’s chorea . . . . . . . . . . .
Alzheimer’s disease . . . . + » + < + . -
Head INJUryY - - . . « « v o o« + o o o 2 « o« =
Encephalitis . . . . . . . « « « ¢+ & o . 4
Cerebrovascular Disease . . . - - « « « « «
Brain Tumors . . e e e e e e e e e e e e e
Multiple Scler051s e e e e e e e e e e e e e
Encephalopathy . . . . e e e e e e e e e
Hepatic encephalopathy e e e e e e s
chronic renal failure . . . . . + . .« .+ =
COMMENT . . « ¢ ¢ « = =« = 2 = % =« 2 s s s « s« = = 4+ &« =
DISCUSSION . . . « ¢ = = o o o« o o = a o « o« = =+ « +
SUMMARY . T
REFERENCES . . . « ¢ o =« o 1 2 o = 4 a o o s = =« =+ =+ =
INDEX. - R
T

Central Library - Ain Shams University

66
69
77

80
81
82
g4
101
106

113
114
125
125
131
133
134
137
142
146
150
154
156
158
138
16l
164
167
174
178
201



ACKNOWLEDGEMENTS

I would like to express my deepest gratitude to Professor
Dr. Emad Fadli for choosing this interesting and stimulating
topic. I would like to thank him for his remarks and guidance in

bringing this work to its present form.

My appreciation alsegoes to Professor Dr. Moustafa Kamel,

whom without his help, care and guidance this work would not have
heen possible.

I am indebted to Professor Dr. Ahmed Okaska for supplying
me with all the recent literature regarding this topic which
without, this work would have been impossible,

My gratitude also goes to Dr. Mona Raafat and Dr. Tarek
Assaad for revising with me, the content and helping in bringing
this work to its present form.

I would also like to seize this opportunity to extend my
deepest gratitude to the junior staff of the Neuropsychiatric
Department Ain Shams University for their kind help and support.

Last but not least my appreciation goes to Dr. Tarek Okasha
and Dr. Hatem Kawashti for helping me in writing and printing

this thesis.

RNahed Salah

15351

IT

Central Library - Ain Shams University



Tables anmnd Figures

Table 1: Nomenclatures of sleep stages . . - - « - - .« - & B
Table 2: Examples of Cirpadian rhyihms in medicine and

PhYSIoloQY « « & & o« & 4 &« 4 4 a2 e = = s . s 3
Figure 1: Human slesep stages . . . . .+« « « « « « « <« + lé
Figure 2: Thanges with age of fne toia: amount of daily

sleen amo daily REM slisep & 6 & v v 4 4 4 o« e . 19
Figure 33 Factors inat maintain the dynamic eguilibrium of

the uspsr reficuizr formation ang tne consequent

level £~ sleepiness/wax=2Tuliness « . o v & & . . 33
Figure 4: Jiaqgram of hyooires:s of slszp reduction as

Tinal common pathway cof giverss faciors thought

TO Precipliate MEBMIE o 0 o« o« s s 4 xa e e . E5

4
b—
[

Central Library - Ain Shams University

IR



— L
e S|

R )|
|

%

C

) 0O 0 G
U B U )

T TR
-1

[
o
b

NPT
NREM
CcPCh
PGB
Fel=
PEE=
FE0
PMS
78
FSG
PENF
PIB0
REM
RHT
RFO

L I O TR T S P T Y

BE w4 W4 mE wa 86 M4 NP WA AW W4 28 WE WP B aa

T TR TEET]

. we ar we

B-Hydrox

am:ine
ool HOormong

) ¥y Tryst
AdrencCorticalr

Brain B3tem-Ceretellar Complax
Cerenral Blaood Flow

Choline Acstyl Transferase
Ceniral Nervpus System

Chronic Renal Failure: Corticetropin-Rzleasing

GerecroSpinal Fluid
Cergorplascular Accident
CerebrcVascular Disease
Dopamine

feita Siees-inducing Faptide
EiectroConvulsive Therapy
EleciroEncepnalolram
EiectroMyoGram
Electro-idculobram
Gamma—Aadminobuiyric Acig
Hepatic Encepn=alopathy

Human Leudcoccytic Antigen
fnypothaiamic—Pituitary-Adreanal
Heart Rate

Intrabeniculate Leaflet:
Ligni-Dark

Lateral Beniculate Nucleus
Monofming Oxidases Inhibitor
Melanocyte—-Stimulating Hormaone
Noragrenaline

Norspinspnrine = Noradrenaline
Nocturnal Penile Tumescence
Non-Rap:id Eye Movement
Glivo-Fonte—-Cerebellar Degeneration
fost-Concussional Syncrome
Progtaflandin Oz

Prostalblandin E=
FPomto-Geniculo—dcoeipital
Periodic Movemente in Dieep
Paradoxizcal Sl=ep
PolyScmnobrapny

Progressive SupraNuclisar Palsy

.FPost—Iiraumatic Stress Disarder

Rapid Evye Movement
RatinoHypeotnalamic Tract
Reticularis Fonmtis Oral:is

v

Central Library - Ain Shams University



5AD
SCN
5EM
SHE
TCA
TRF
TED
TsH
ViP

Seasanal Affective Oisorder
Supralhiasmatic Nuclisus

Slow Eve Movement

Slow—-Wave Bleep

TriCyclic Antidepressant
TnyroTropin Releasing Facicr
Totzl Bleep Deprivation
Tnyrotropin Stimulating dormone
Vaspnactive Irtestinal Pepiids

Central Library - Ain Shams University




Role Of Sleep Disorders In Modifying
Famropsychistric Clinical Fatitips

INTRODUCTION
Sleep occupies a significant percentage of our life and
turns out to involve not only one, but two basic biolegical

states of the brain and bedy, so the increasing possihility of

sleep disorders is present. Disturbances of sleep, whether in the
rhythn {the sleep -wakefulness cycle) or the quality, present
an important symptom in various neurc-psychiatric disorders as
affective disorders, anxiety, schizophrenias, epilepsies,
cerebrovascular disorders, brain tumors, demyélinating diseases,
inflammatory and degenerative disorders of the C.N.S.

The pathophysiclogic mechanism underlying sleep disturbance
in these clinical entities is not specific, as it reflects the
patho-physiologic change in the criginal disease entity.

In recent years, particular chemical transmitters have been
identified and localized within groups of cells in the reticular
formation, and were found to play important roles in cortical
activation and ©behavior arousal of the organism. These
transpitters include NA, acetylcholine, histamine, glutamate,
aspartate, GABA, peptides, adenosine and prostaglandins (Jones,
1989).

A disturbance in any of these biological mechanisms, may
lead to the disruption of sleep rhythm or quality eg. drugs that
enhance catecholamines are known to prolong and enhance
wakefulness and vice versa .

Hence, there is no universal treatment for certain sleep

disorders regardless of the etiology, but proper management is

1
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dependent on the underlying etiology. For example, the treatment
of insomnia in depression is not the same as that of insomnia
associated with anxiety, schizophrenia or organic brain

syndromes.

Without doubt,‘ a much meore proper management will be
achieved if the exact pathogenesis of sleep disturbance in each
of these conditions is understood. Moreover, this will enormously
depend on kncwing the pathogenesis and pathophysiologic basis of
the disorder in guestion.

Aim of work

Correlating the pathogenesis of sleep disturbance in the
various neuro-psychiatric disorders, with the pathogenic
mechanisms involved in such disorders, in order to have =z better
understanding and hence a more suitable management of sleep

disorders.

Introduction 2
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NORMAL 8SLEEF aAaND SLEEF LAaB.
Sleep is an active physioclogical process with clearly defined

electrocorticographic and behavioral changes, dependent on specific

neurochemical activity of the brain stem nuclei and areas extending
from the medulla io the posterior diencephalon (Moruzzi, 1963}.

According to a simple behavioral definition, sleep is a
reversible behavioral state of perceptual disengagement, and
unresponsiveness to the environment. It is also true that sleep ie
a very complex amalgam of physiological and behavioral processes
(Carskadon and Dement, 1989).

Within sleep, two separate states have been defined based on
a constellation of physiological parameters which will bhe described
in detail in the section of sleep laboratory. These two states are
non-rapid eye movement (NREM) and rapid eye movement (REM), and
they are as distinct from one ancther as is each from mzkefulness.

NREM sleep is conventionally subdivided into four atages, that
are relatively differentiated from one another, though somewhat
arbitrarily. The four NREM stages (stage 1,2,3 and 4) roughly
parallel a continuum of the sleep depth, with arousal thresholds
generally lowest in stage i and highest in stage 4 (Carskadon and
Dement, 1989).

REM sleep, by contrast, is defined mainly by a specific EEG
pattern, muscle atonia, and episodic bursts of rapid sys movements.

The most striking behavioral change in REM sleep is body paralysis

Chapter 1 , Basic Mechaniams OF Sleso 4
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with exception of the eyes, the body being effectively isclated
from the brain. Physiolegically, there are two ways to prevent body

movement: the brain can either withhold excitatory impulses form

MmoIDOr MBUrohs, ©or actively inhibit them. Recently, it was found
that motor neurons are actively inhibited, the caudal locus
ceruleus inhibiting actions of ekeletal muscles and the medial
atimulating oculomotor nucle:i (Bridgeman, 1988).

REM sleep is generally not divided into stagee, though fonic
and phasic types are often distinguished for certain research
purposes. Tonic versus phasic distinction is based upon short-lived
events that temd to occur in clustere separated by episodes of
relative quiescence. The most commonly used marker of REM sleep
phasic activity in humans is. of course, the bursts of rapid eye
movements (Carskadon and Bement, 1989).

The mental activity of human REM sleep is asscciated with
dreaming, based on vivid dream recall from approximately 80 % of
arousals from this state of sleep (Hauri, 1982).

Progression Of Sleep Across The Night And The Sleep Laboratory
The Sleep Laboratory

Most Knowledge concerning sleep in humanse has been gathered in
sleep laboratories, Which usually function as follows: the subject,
either a normal volunteer or a patient suffering 2 seleep disorder,
comes to the lab one or two hours before his usual bed time. After

the =zubject fills out a guestionnaire concerning his day time

Chapter 1 , Basgic Mechanisms UOF Sleep 5
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activity and his current mood, electrodes and senaors are applied.
At least eight electrodes are needed to determine sleep stages: iwo
central scalp electrodes (C= and Ca? to record an
___ plectroencephalogram (EEG), two at outer canthi of the eyes to—
record eye movements (the slectro-oculogram {E0G}), two chin
electrodes to record mentalis electromyocgram (EMG), and two
reference elecirodes in the ear lobes (A: and A=). However, for
clinical asaesgment of sleep disorders, many more electrodes are
usually required. For evaluation of inscania, faor example, ane
usually needs sensors that measure respiratory rate and breath-by-
breath airflow, an oxymeter, EEG leads, and surface EMG leads over
the right and left tibialis anterior muscles. On the other hand, a
full c¢linical EEG is rarely obtained in sleep studies. After
electrode application, the subject retires in a relatively quiet
and comfortable bedroom, separate from the equipment room but
connected to it electronically and by an intercom system. A
technician monitore the polysomnogram: the continuous recording of
EEG, muscle tension, eye movements, and other activities being
observed (Hauri, 1982). EEG is the mere measurement of
pclysomnography. The four etages of NREM sleep are distinguished
from one another principally along this dimension (Carskadon &
Rechteschaftfen, 198%).
Congcerning EGG, there are two primary reasons to recard eye

movement activity during sleep. The most obvious is to record the

Chapter 1 , Basic Mechanioms OF Siesp &
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