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Do but consider what an excellent thing sleep is:
it is so inesfimable a jewel that, if a tyrant
would give his crown for an hour's slumber, it
cannot be bought: of sb beautiful a shape is ift,
that though a man lie with an Empress, his heart
cannot beat quiTé till he leaves her embracements
to be at rest with the other: vyea, so greatly
indebted are we to this Kinsman of death, that we
owe the better tributary, half of our life to him:
and ‘there is good cause why we should do so: for
sleep is the golden chain that ties health and our
bodies together. Who complains of want? of
wounds? of cares? of great men's oppressions?

of captivity? whilst he sleepeth? Beggars in
their beds take as much pleasure as kings: can

we therefore surfeit on this delicate Ambrosia?

Thomas Dekker



PREFACE

‘RecenT:researéh Has suggesfed_fha+ clozapine, a
psychoTropiﬁ.agénT, may have Sleep inducing pro-
perTiééf However, no research has yet attempted
-to systematically determine fthe effects of low
-'dbSés'Qf clozapine (12,50mg~25mg) updn.fhe sleep
pé}fefns and REM dream confen+ of normal young
~adulfts. In addition, contradictory findings
exisThin The.liferaTUre at presenf,as to whether
the administration of a placebo influences‘The

sleep patterns of normal young adults.

The'presenT sTudy makes significant conTribuTions
to the field of psychopharmacology in that resﬁlTs
suégesT-ThaT clozapine may have important thera-

péu+ic implicafiohs for the treatment of insomnia

as well as disorders.of slow wave sleep.

Moreover, the experiments conducted indicate that
the administration of a placebo has no significant
effect upon the sleep patterns of normal young

“adults.
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SUMMARY

Hypnotic and sedative drugs have been regarded as the most ex-
bpedienT method for the treatment of insomnia in contemporary
western culture and their prescription has increased dramati-
cally (Karacan andWilliams 1971; Oswald 1968). However, many
- of Thése drugs suppress REM sleep (Oswald 1968), cause deaThv
wheﬁ taken in overdose (Johns 1975), produce dependence (Kales
and Kales 1973), become reiaffvely ineffective iﬁ the treatment
of insomnia after chronic administration (Johns [1975) and the
abrubf withdrawal after continuous admfnisfrafion may result in
a drug withdrawal insomnia characterised by difficulty in faliing
asleep; an increased vividness in REM mentation as well as the

occurrence of nighfméres (Kales et al 1968(a)(b), 1969(a)(b)).

Recent research has suggested that clozapine, a psychotropic
agent, may have pronounced sleep inducing properties (Hemphill
et al 1975; Ruch et al 1976; Grosé and lLangner 1966,1969;
Berzewski et al 1969). However, its role as an hypnotic agent
has yet to be systematically investigated. In tThe present
study, therefore, the effects of clozapine upon the sleep
patterns of twenty normal young adults were investigated during
both short- and long-term administration at two differenf dose
rates (25mg and 12,50mg/night respectively). In addition, the
short-term effects of 12,50mg ciozapine/night upon REM dream
content were also investigated. The present study required a

total of 2190 hours of recording over a period of 219 nights.

The first major aim of the present study was to elucidate the
effects of the short-term adminisTraTionvof 25mg clozapine upon

xXvii



" the sleep pafterns of sern,normal YOung.adul#s. | The éxperi-u
menf émployed'an additional group of seven control SubieC+S€i  ; -
‘This reséarch‘sfrafegy.permiffed'The use of a,doub]eibiind;ggd$§;
over design and, in addition, enabled tﬁe investigator fo.aSsess7r
- the effects of the short-term administration of‘plaCebo‘upbn the
sleep patterns of normal! young aduits. Confradic#bry‘evidence
exis+s in The literature at present as to whether the administra-
tion of a placebo influences the sleep patterns of normal young
“adults (Davis and Hartmann I973(a)(b); Zung 1973; Adam et al
1975,1976). The second major aim of the present study was,
therefore, to determine the effects of the short-ferm adminjistra-~

tion of placebo upon the sleep patterns of normal young adults.

The subjects slept for nine consecutive nights in a sound
attenuated, temperature regulated sleep laboratory while EEG's
and EOG's were monitored continuously throughout the night.:

The first ftwo nights served purely an adaptive purpose and no

recordings were made. Baseline sleep patterns were obtained
from nights three and four. On nights five, six and seveny
subjects received 25mg clozapine or 25mg placebo. Nights eight

and nine were used to assess any drug withdrawal effects.
Measures of mood and performance, as well as 5 questionnaire
concerning possible side-effects of drug administration, were
administered each morning to the subjects in the laboratory
fifteen minutes after awakening for the entire duration of the

study.

The short-term administration of 25mg clozapine suppressed

stage 4 sleep on the second and third nights of administration.

Xviii



This findfng suggests that clozapine may have important thera-
peutic implications for the treatment of disorders of slow wave
- sieep. The short-term-administration of clozapine also appears
A»Tofhave important therapeutic implications for the TreaTmeﬁT of
insomnia. This conclusion is supported by the following find-
ings: (i) Total sleep time was significantiy increased on the
first and second nights of clozapine administration,despite the
attempt to control for the duration of time spent in bed. (ii)
The number of body movements was significantly reduced on all
three nights of cloiapine administration. (iii) The number of
body movements/minute of sleep was also significantly reduced

on all three nights of ciozapine administration. (iv) The short-
term administration and withdrawal of 25mg clozapine/night hadf

no significant effect upon stage REM sleep.

However, the indices of stage REM sleep were significantly
affected. The mean burst length, the densi+y/minu+evREM sleep
and % motility were significantly increased on the third night
of clozapine administration and fhis increase persisted on the"
firsf night éf clozapine wifhdrawal. In addition, the total
number of bursts and the number of bursts/REM period increased
significantly on the first night of clozapine withdrawal. 1t
is tentatively suggeéTed that these findings may reflect the

, anTipsychofic properties of clozapine (Blum-and Girke 1974).
Finally numerous psychological and physiological side-effects
including the impairment of inTeIleETual performance, nausea, ¥
difficulty in wri+iﬁg and talking, hypotension and drowsiness
were reported and this finding may represent a major limitation

in the possible use of clozapine as an hypnotic agent.
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The administration of placebo had no sysTeméTic effect upon any!
of the monitored sleep parameters. This finding does not appear
to hold true for psychological parameters as the administration
of placebo resulted in a significant increase in the subjective-
estimation of drowsiness on the morning following fhe second

night of administration.

The Third‘major aim of the present study was an attempt to deTef—
mine the effects of the long-term administration of 12,50mg
clozapine upon the sleep patterns of six normal young aduylts,
This investigation employed a 25 night single blind cross-over
design. The subjects received 12,50mg placebo on the first and
last five nights. On the infermediate fifteen nights, subjecTé
received |2;50mg clozapine. Subjects reported to the IaboraTo?y
.on the third and fourth nights in order that baseline sleep re-.
cordings could be obtained. To determine the effects of 12,50Mmg
clozapine on sleep patterns, subjects slept in the laboratory on
the eighth, twelfth, sixteenth and twentieth nights. Nigh+ts
twenty one and ftwenty five were used to determine whether the
withdrawal of cIozapiné after fifteen consecutive nights of
administration would result in an alféred sieep pattern. Subjects
completed a home log each morning throughout the twenty five days.
Prior to the commencement of the study, subjects slept for two
nights in the laboratory. This was done in brder o adapt the
subjects to the laboratory environment, experimenter and experi-
mental routine. _ f
'Theilong—ferm administration of 12,50mg clozapine significantiy!

reduced the number of minutes spent awake during the second three

i
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hours of the record, the percentage of time spent in stage |

sleep, the number of body movements during Sleep as well as
movement time. This evidence appears to suggest that clozapine
may have sleep inducing properties. Additional support for the

above assumption was provided by the finding that no rebound of
stage REM sleep occurred,despite The fact that a small but signi-
ficant reduction in stage REM sleep occurred dUring the admihi-
stration of clozapine. This finding is in marked confrast to
the effects of many hypnotics which produce a REM rebound on.
withdrawal characterised by difficulty in falling asleep, an’
increased vividness in REM mentation as well as the OCCUErence

of nightmares (Kales et al 1968(a)(b), 1969(a)(b)).

However, numerous side-effects such as depression, apathy, tired-
ness, lack of vitality, resentfulness and lack of physical éﬁd
mental energy were reported. In addition, the drug identifica-
tion rating indicated that a rapid tolerance to clozapine may
develop. These findings represent further limiftations in the
possible use of clozapine as an hypnotic agenT over an exfended'
period of fime. Further research on insomniac subjects should
therefore be carried out to determine whefher the adhinisfrafion
of 12,50mg clozapine will enhance sleep duration over an extended

period of time.

The féur#h major aim of the present study was to expiore the ¢

effects of the short-term administration of 12,50mg clozapine upon
The REM dream content of.six normal young adults. This investi-
~gation comprised a four night single blind cross-over design, the

subject being unaware of the experimental condition. Each subject
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spent a ftotal of four recording nights in the sleep laborafofy
each within the space of six days of one another. This inTér-
mediate peridd permitted the subjects fto recover from the well
documented REM rebound phenomenon incurred by repeafed'labﬁfa—
" tory awakenings. Prior to the commencement of the study, the:
‘shbjecfs were issued with coded tablets and were instructed to’
take specific fablefs at home on the ftwo nights preceding each’
of the four laboratory recording nights. In addition, the
subjecfé were issued with a home log which they were asked to }
complete upon awakening on the ftwo mornings prior to each

laboratory recording night.

The first recording night was used to adapt the subjects fo the
laboratory environmeﬁT, experimenter and laboratory routine.
Onily one laboratory night Was effected, as all the subjects par-
ficipating in fthis investigation had previously taken part in a
sleep research program. Baseline REM dream reporTs‘were ob-
tained on the second recording night. The third recording night
was used to determine the effects of the short-term administration
of 12,50mg clozapine upon REM dream content.whereas the fourTh'.
recording night endeavoured to trace any possible withdrawal
effects. The subjects were woken ten minutes into their secoﬁd,
third and fourth REM periods.

The short-term administration and withdrawal of 12,50mg clozapfne
had no systematic effect upon REM dream content. This findiné

is in marked contrast to the effects of many hypnotic agents

which produce an increased vividness in REM mentation character-

ised by nightmares upon withdrawal (Kales et al 1969(b),1974;
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Oswald and Priest 1965). This evidence provides addifional
support for the assumption that clozapine may have therapeu-

tic implications for the tftreatment of insomnia.

" The present study makes a number of significant contfributions
tfo fthe field of psychopharmacology, a rapidily developing
discipline within the domain of psychology. The findings of
the present study suggest that clozapine may have important
therapeutic fmplicaTions for the treatment of insomnia as well
as disorders of slow wave sleep. However, further research
should be carried ouf on insomniac subjects fo extend and sub-

stantiate the present findings.
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.0 THE AIMS AND OBJECTIVES OF THE PRESENT INVESTIGATION

Insomnia is one of the most prevalent disorders encountered in
~general medicine today (Johns 1975) (see section 4.1) and is
genera]ly treated by the prescription of hypnotic and sedative
drugs (see section 4.3). However, many of these drugs suppress
REM sleep (Oswald 1968; Freemon 1972; King 1972), cause death
when taken in ovefdose (Johns 1975), produce dependence (Kales
and Kales 1973), and become relatively ineffective after chronic
administration (Johné 1975). ‘The abrupt withdrawal of an
hypnotic after chronic administration usually results in a drug
withdrawal insomnia characterised by difficulty in falling
asléep and an increased vividness in REM mentation with the
occurrence of nigHTmares (Kales et al 1968(b), 1969(b), l970(e),
1974). These findings suggest that many of the hypnotic and
sedative drugs prescribed at present produce numerous undesirable
side-effects and that a definite need exists for fhe development

of more effective and safer sleep inducing medications.

Clozapine (Leponex) is a psychofropic agent which has been used
in many countries oyer the past five years. It appears to be
effective in the treatment of a wide variety of psychiatric
disorders including delusional states, schizophrenic affective
disturbances, mutistic delusions, behaviour disorders,
aggressiveness and affective inadequacy (Angst et al 1971).
YCIozépine, unlike the phenoThiazinés, does not cause
extrapyramidal side-effects (Stille et al 1971). In addition,
recent findings suggest that :clozapine may have pronounced sieep

inducing properties (Hemphill et .al 1975; Ruch et al 1976;



Sross and Laggnéf 1966, 1969; Berzewski et al 1969). However,
its role as an hypnotic agent has yet to be systematically
investigated. In the present study, therefore, the efficacy

of low doses of clozapine (12,50mg-25mg/night) as a sleep
inducing agent was examined by monitoring its effects upon sieep
parameters of normal young adults in a rigorousiy controlled

laboratory environment.

The investigation was carried out in three phases. The first
experiment set out fo determine the effects of the short-term
administration of 25mg clozapine/night for three consecutive
nights upon the sleep patterns of a group of seven normal young
adults. ConTrédicTory evidence exists in the literature, a+
present, as to whether the short-term administration df placebo
affects the sieep parameters of normal healthy subjects

(Zung 1973; Davis and Hartmann 1973; Adam et al 1975, 1976).
The experiment thus employed an additional group of seven control
subjects. This research strategy permitted the use of a double-
biind cross~over design and, in addition, enabled the
invésfigafor Tb assess the short-term influence of a placebo upon
sleep parameters. Psychological and bhysiélogical side-effects

were also quantified.

The initial study demonstrated marked and significant effects of
the 25mg/night dosage of clozapine upon stage 4 sleep and indices
of stage REM sleep and the second experiment,therefore,investi-
~gated the effects of a lower dose of «clozapine (12,50mg/night)
employing a single-blind cross-over design in a group of six

normal young adults. In addition, the long-term administration




of the lower dose was assessed over a period of fi{fteen
consecutive nights in this experiment. Psychological and
physiological side-effects were also assessed by means of a

number of péychologica]‘fesfs.

. The administration of many hypnotic agénTs results in a marked
reduction of stage REM sleep, whereas their withdrawal often
results in an increased vividness in REM mentation with the
occurrence of nightmares (Kales et al 1968(b), 1969(b), 1970(e),
1974). The aims of the third experiment were therefore to
assess the influence of the short-term administration and
withdrawal of 12,50mg clozapine/night upon the REM dream

content of six normal young adults/



©'2,0 . THE NATURE OF SLEEP

 [=The scientific invesTjgaTioh of sleep began a little more than

- a century ago.  Burdach (1830), on the basis of his naturalistic
observations, predicfed that "...sleep is in its beginning deepest, |
in its continuation smooth and quiet, towards its end slightest"
(Snydervand Scott 1972, p.646). The first systematic attempt
to quantify the depth of sleep in human subjects was described

by Fechner (1860) in his Elemente der Psychophysik but was

credited fo Kohlschutter, the founder of the experimental
psycholpgy of sleep (Fechner 1860; . Snyder and Scott 1972;
"Williams et al 1974; Wohlisch 1957).  Kohlschutter (1862)
produced a sieep depth curve by ploftting the fjgureé for the
_inTensiTies of sound required to awaken the sleeper at different
times of the night. This curve was characterised by a sub- 1
stantial increase in threshold until The.end of the first hour

of sleep which was followed by a rapid and then gradual decrease.
Michelson (1897) reported that the first hour of sleep was indeed
the deepest but that the remaining hours of sleep were
characterised by random fluctuations in the arousal threshold in
contrast to the gradual decrease reported by Kohlschutter (1862).
Johnson and Swan (I9BQ) elucidated this discrepancy by pointing
out major methodological pitfalls in Kohlschutter's design.
Kohlschutter (1862) awakened his subjects as many as seventeen
times per night which possibly explains why sleep was so'ljghf
after the first few hours. He also fulfiiled Fechner's

expectation as to the smooth progression of the .curve by



disregarding many of his calculafions.ﬁ. Subsequent studies
progressively altered the remainder of Kohlschutter's curve,
having found the arousal threshold to be higher and less regular
than Kohlschutter (1862) anticipated (Czerny [891; De Sanctis
and Neyroz 1902; Endres and Von Frey 1930; Hass 1923;

Lambranzi 1900; Mullin et al 1937).
The continuous monitoring of the sleeping subject's brain was
soon to replace the invesfjgéfion of behavioural correlates of

sleep such as the arousal threshold technique.

2.2 The Classification of Sleep into Sleep Stages

2.2.1 The Discovery of the Electroencephalogram (EEG)

Berger (1929) recorded the firsf human electroencephalogram-
(EEG) and at the time wondered whether "...one would be able

to demonstrate a difference of the electroencephalogram in
wakefulness from that of sleep" (Berger 1969, p.72).v Subsequent
studies have revealed that differences do exist between the

awake and sleep EEG (Gibbs et al 1935; Loomis et al 1935(a)(b);
Blake 1937; Knott et al 1939; Diaz-Guerrero et al 1946).

Loomis et al (1937), on the basis of all night monitoring of the
EEG and,elecfro—oculogfam (EOG), classified sleep into five
different stages (A-E) thus dispelling the previously held notion
that sleep was a hemogeneous stage which only varied in depth
(Johnson 1973). The authors reported that a continual shifting
of sleep stages occurred during ihe night and attributed this to

either exogenous or endogenous stimulation.



©2,2.2 The Discovery of Rapid Eye Movement (REM)»Sléep

In 1953 Eugene Aserinsky made a remarkable dlscovery'which was
to dramalléally~al+er the future of-sleep‘research lAéérinsky
and Kleitman 1953). Aserinsky, while studying the sléep
pallerns»of infants noted that there were peflods‘Wheh the
eyelids were qﬁlescenl and times when lhey exhlbiled ﬁufsls ol
activity. Aserinsky and Kleitman (l§53; 1955) allehpled Tol
syslemalically study this newly discovered phenohénon by
monitoring the sleep EEG and EOG of adult éubjecls; " They
reporled.lhél jefky, binocularly conjugate répid eye movements
(REMS) éqcurred periodically évery 90 minuleé beneath the closed
eyelids of the sleeping subjects. These REMS occurredvln
conjuncllon with a low VOllége EEG. .Aserlnsky and Kleitman
(1955) found that vivid dreams were frequently recalled when
subjects were awakened in the midst of a REM pérlod.‘. This
psychophysiological parallelism was anticipated by Ladd (1892)
and Griesenger (1869) who remarked "...that with vivid dreaming

movement of the eyes occur". (Snyder 1971, p.31).

Dement and Kleitman (1957), on fhe basis of.the presence or
absence of rapid eye movements, divided sleep intfo two distinct
categories, rapid eye movement (REM) sleep and non-rapid eye
movement (NREM) sleep (Table ). They further subdivided NREM

sleep into four stages (stages |-4).

Hartmann :(1965) referred to waking sleep as W, NREM sleep as S
and REM sleep as D. These capital letters W,S,D might depict
the waking state; slow wave, synchronised or spindle sleep;

and desynchronised or dreaming sleep. The W-5-D nomenclature



. Tabie | ' The classification of sleep into sleep stages on.The‘
‘ basis. of the presence or absence of rapid eye move--
ments as proposed by Dement and Klieitman .(1957, p.675).

Sleep| Characteristics of Presence or | . Type
stage| sleep stage absence of of

' ' rapid eye sleep
movements

"1 -|. This stage is characterised | . The total NREM
| by the absolute lack of absence of
spindle activity, low rapid eye
voltage, relatively fast? movements.

FEG activity corresponding
to the B stage of Loomis
et al (1937) and includ-
ing what the Loomis group
called the A or interrupted
alpha stage.

2 |. This stage is characterised The total NREM -

by the presence of sleep absence of
"~ spindles and K complexes. rapid eye

movements..

3 | This is an intermediate The total NREM
stage containing 20% but absence of
less than 50% of high rapid eye

voltage slow wave activity . movements.
(delta waves). ~

4 | This stage is characterised . The total - NREM
by large voltage (100uv) absence of
slow wave activity (delta rapid eye
waves) which comprise more movements.

+han 50% of the record.

REM|. This stage resembles - The REM

stage | but is presence
" characterised by the - of rapid
presence of rapid eye- eye

movements : movements.




sysfemICHarTman‘l965),.deSpI+e its simple descriptive properties,

. has not been readily ‘accepted by the scientific community

" (Freemon :1972).

- The ‘great proliferation of literature on.sieep research in the
late 1960's (Webb 1973) produced an array of terms for REM and
NREM :sleep. REM sleep was :also referred fo as paradoxical
(Jouvet 1965), para-sléep (Ilwamura et :al 1967), rhombencephalic
(Jouvet 1961, Buendia i963), desynchronised (Dunlop and Waks
1965), LVF (Berger and Meief 1966), D (Hartmann 1965),
activated (Dement 1958), active (Parmalee et al 1967), restless
(Cadilhac et al 1961), irregular (Wolff 1959), light (Karacan
et :al :1970) and deep (Carli and Zanchetti 1965) whereas NREM
sleep was often referred to as orthodox (Oswald 1970),
orthodoxical (Jouvet 1965), slow wave (Jouvet 1967), orfho-éleep
‘(lwamura et al 1967), telencephalic (Jouvef 196:1), high vo]fage
(Buendia et al :1963), slow (Allison 1965), synchronised (Dunlop
and Waks 1965), HVS (Berger and Meier 1966), ordinary (Dement

- 1958) quiet (Parmalee et :al 1967, Cadilhac et al '1961),

regular (Wolff [959), deep (Karacan et al {970), and light
(Carli and Zanchetti :(]1965).  This prompféd a committee under
the leadership of RechTschaf%en and Kales :(1968) to develop a
standardised terminology, technique énd scorlng system for -
human sleep stages (see section 5.4.1). | This system was based
on the findings of Loomis et al (1937) and Dement and Kleltman

A1957).

- Despite attempts to standardise terminology relating to sleep
parameters (Clemente 1967, Rechtschaffen and Kales :1968),

"~ confusion stiIl reigns as to the interchange of the physiological



concept of REM sjeep with the psycholpgical cqncepT of dreaming,
as can be seen‘f}om the following quotation: "Dreaming 0ccurs‘
' mosT'frequenTIy'dufing REM states, but it can also occur during
NREM states of :sleeping and even waking" (Freemon :]972, b.23).
Malcolm (1959) has suggested that the label "dreaming" should
only be used fn a phenomenologlcal context and it has so been

employed in the present study.

2.3 Sleep Cycles

- The architecture of a night's sleep Is a well documented
phenomenbn (Dement and Kleitman 1957; Berger 1969; Feinberg

et al 1967; Freemon 1972; Hartmann 1973(a); Foulkes 1966;
Wi:lliams et :al 1974; Oswald‘l97Q(a); Webb 1968; Kamiya 1961;
'Snyder and Scott 1972). . The cyclical fluctuations In cerebral
and oculomotor activity during sleep implies that sleep is |
neither a homogeneous nor random state but a state characterised

by the cyclical recurrence of distinct stages.

2.3.]1 The Sleep Cycle of the Young Adulft

The initlal descent into stage | sleep from wakefulnegs is '
characterised by the disappearance of alpha activity in the EEG
and. the appearance of slow rolling eye movements in the EOG
(Rechtschaffen and Kales 1968). The appearance of sleep
spindles (see section 5.4.1) heralds the onset of stage 2 sleep.
As sleep progfesses, high voltage slow wave delta actlivity
(Q,S-Z,Qh:) becomes more . prominent and the sleeper enters NREM
stage 3 sieep. When the greater part of the EEG record is
dominated by delta activity, the :sleeper is said to be in NREM

stage 4 sleep.



After appfoximafely‘sevenfy minutes of predominantly stage 3
and 4 (slow wavel.sléep;.The'¥irs+'REMvperiod genefally occurs
(Berger 1969(b11; The first REM period is usually preceded
by a series of body movements and a brief return of the EEG To:
~stage 2 activity. It can be disfinguiShed from Iafer REM
periods by its short duration and fewer rapid eye movements
(Feinberg et al 1967; Goodenough et al 1965; Verdone f965).
REM sleep is accompanied by a.decrease in tonic chin muscle
activity (Berger 1961).

The above sleep cycle is usually repeated four to six times
:during the might depending on the total time spent asleep
(Foulkes 1966). The.presence‘of stage 4rsteep diminishes and
that of s%agé REM sleep increases as the njghf progresses
(Dement 1965(b)). As a result, the latter sleep cycles do no}_
contain stage 4 sleep and consist of an alternation of stage 2
and stage REM sleep (Johnson ]1973). The duration of the sleeﬁ

cycle is 90 minutes.

. The young adult spends about six percent of his sleep in stage |,
fifty percent in stage 2, seven percent in stage 3, sixteen
percent in stage 4 and twenty percent in stage REM; about one
percent of his sieep is occupied by body movements (Johnson 1973).
A decrease in slow wave sleep occurs with increasing age whereas
REM sleep remains constant (Agnew et al 1967(a); Feinberg et al

.1967; “Williams et al 1974; Roffwarg et al 1964).

Numerous factors such as .thirst (Bokert 1965; Koulack 1970),
exercise (Hauri .1968, 1969; Baekeland and Lasky 1966; Horne

and Porter 1975; Shapiro et al 1975), stressful films (Witkin




narcolepsyI (Dement and Guilleminault 1973; Dement et al 1966(b);
Roth ahd Bruhova 1969; Mitler et al 1975; Fenfoﬁ 1975; Shapiro
1975; Rechtschaffen eT.al 1963(c); Williams et él 1974 ;
Rechtschaffen and Dement 1969; Zarcone 1973; Guilleminault et al
[974), in subjects deprived of REM sleep for prolongéd periods
(Dement et al 1973(a)) as well as in subjects placed on a 30-60
minute sleep-wakefulness schedule (Carskadon and Dement 1975;

Dement et al 1972).

Foulkes and Vogel (1965), on the basis of EEG and EQG recordinés,
classified sleep onset into four consecutive periods: awake
alpha rhythm with rapid eye movements, alpha rhythm wah slow
rolling eye movements, stage | and stage 2 sleep. They found
th