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It is surprising that in spite-of frequcent \occurrence of sleep disorders
in magnesium defiaiency and in the spasmophilic syndromes, only a small number
of publications in this ficld appeared. Wecan mention the papens of Durluch (5.3),
Poenaru ct al. (19,20), Popoviciu (26)and Popoitciu ¢t al (22, 23, 24, 25, 30, 31).
Somc of these papens (22, 23,0240 25) were' devoted 1o sleep disorders 1n
spasmophihic patients with hypocaleemia (somctime asoaatad with hypomagnesemia).
But in the last years, together with the precise identification of the neurogenic
spasmophilic syndromes (NSS) gencerated by the magnesium defiats (S, 8,19, 20,
25, 30, 31), we performed some systemalic polysomnographic researches ik sleep
disorders associated with magnesium deficiency.

It 1s known that 1n our chinical practice we sometimes meet cortain
cases 1N which the establishment of the diagnosis nceds complex paraclinicas and
laboratory examinations. It often happens so in cases of spasmophilia. On one hand
it 1s duc to the muluple factors in its pathogenesis, and on the other hand te the
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rear variens of symproms that mught be caused by w mu@aung those of other
L fectens , peurosis. mMigrame, epiiepsy etc). The coexstence Qf spasmophulia with
or.e of these atfections exerts a mutual inftuence and exacerbaton. which makes the
mrobicm more difficult. The diagnosis of spasmophilia 1s important because of the
very good respose of this affection 10 adequate treatment, and this justifies the
great number of new investigations in this field.

First some problems of physiopathology of ocmra! nervous system
(CNS) disorders in magnesium defficiency (5,8 ) must be summanz.q(t A rqduchon
of the cAMPicGMP ratio in all the regions, especially in the
thalamus-hypothalamus, midbrain and in cortex (33) was found in the CNS of_ adult
rats deficient in Mg.The changes in neuromediators and neuromodulators in the
CNS dunng magnesium deficiency can be summed up basically as an increased
turnover of biogenic amines (serotonin, acetylcholine and catecholamines),
associated with a reduction in the turnover of GABA and taurine 5,8,6,9,13,21,
37y, These complex modifications conduct to the increasing of cGMP and the
reducing of cAMP. The neuromuscular hyperexcitability in magnesium deficiency
seems 10 be based on a tendency towards reduction of the ratio of the two principal
ovcle nucleotide second messengers, CAMP/cGMF (8). During magnesium
deSciency, the aminergic neuromediators exhibit increased turnover (8, 9, 21).
Consersely, turnover of GABA and taurine is most often reduced. These changes
tend 10 increase cGMP and/decrease cAMP, with the exception of certain
cAMP-cependent catecholamine receptors(8). The level of Mg in the CNS during
magnesium deficiency can play a direct.role in reducing activity of adenylate cyclase
or stimulating the activity’ of ‘quanylate-cyclase (8). But these modifications
necessarily involve calcium\ overloading and. disturbances of its distribution in the
cells, in conjunction with the modifications in-the levels and in the distribution both
9]( ;:almoduli_n (17) and of its cercebral antagonist calcineurin (16) and of taurine (6,

,8,13,33).

We may suppose the implication of magnesium in the regulation of
sleep and wakefulness by the biochemical functions of magnesium, especially by the
participation of this element in the synthesis and activity of a very great number of
the enzymes with important role in the carbohydrate metabolism, in the nucleic
acad and protein metdbolism, in the lipid metabolism, in the activity of other
cnzymes:phosphatases, cholinesterase, ATP-ase as.0. In this respect we send the
Teadet to the synthetic papers of Aikawa (1), Durlach (8), Jouver (14), Hartmann
( 15’ ) WoUemaru‘: (38) and Popoviciu and Arseni (29). It is important o point out the
relauons Qtabhshed berween neuroses and secondary magnesium deficits, both of
lheseAcrenlmg_ reaproql_ vigious circles in determining sleep disorders. Neuroses
constitute major *conditioning factors® for stress (8, 9, 23, 24, 26). Neurotics
*speaficalty” : 2 Ty A0 O are

pea y" exposed to the loss of magnesium during the physical and psychical

stress (8, 23, 26). Neuroses thus very frequently produce .
deficits (i0,11). At the same ti i Pr secondary magnesium
me, magnesium deficit produces neurotic disorders,

both generating sieep disorders. When si i associa
) ) signs of ma i i
with symptoms of neuroses, it is ve; ul rociats the petm o

- difficult to i i i
the magnesium deficit or of the neurrZsii(S, 6,8, wa)?Pl'wlale the primordial role of
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Personal contnbutions

We studied clinically 1320 EMG and EEG well verified neurogenic
spasmophilic syndromes (NSS) cases, of which we retained 397 patients with
clinical and biochemical well-substantiated NSS presenting hypomagnesemia. Out
of the 397 patients, only three groups were selected for this study : I) 240 subjects
suffering from nocturnal insomnia, counterbalanced by diurnal sleepiness. [1) 15
patients suffering from hypersomnia. III) 27 patients suffering from nonepileptic
nocturnal episodic manifestations (NEM).

D) Insomnia in patients with magnesium deficiency: 240 subjects. Some
of our results have been recently published (31).

The dosing of the seric and erythrocytic Mg was performed by means
of a colourimetric method with xylidyl blue (Mann and Yoe method) (31), while the
readings were carried out on a PYE UNICAM spectrophotometer. The EEG and
EMG changes were studied by means of an original method of simultaneous
recording of the EEG and EMG (24, 25, 26, 34), before, during and after
byperpnoea. In 35 selected cases we carried out 8 hours of continuous night
polysomnographical recordings by means;.of; polygraphic devices provided with
either 8 or 16 channels, which investigated the eye movements (EM). the menton
electromyogram (MEMG) and the electroeardiogram (ECG), as well as the EEG
(several channels), the respiration/and, the actogram\(ACTO). The estimation of
the stages of slow wave sleep (SWS) and of REM sleep was according 1o the cnitenia
of Rechischaffen and Kales (34) and of Popoviciu et al-. (26). In establishing the
normal percentages of the REM periods, we guided by the normal values ranging
from 18 to 25 percent of the total sleep (26). There were computed: a) The totat
sleep time (TST); b) The sleep lateéncy (SL}; ¢) The’REM latency (RL): d) The
total wake time (TWT); e) The slecp stages™ organization { duration and
percentages).

Table 1 shows that in the studied patients we found decreases of

the seric and erythrocytic Mg.

Table 1.
Mean vaiues (x % SD) of the serum and erythrocyte Mg. in controils and in NSS with insomnia tn mmolt
Coantrols (N=50) Pauents with NSS with insomn:a T
(N=35) (P<0.01}
Serum Mg 0.941 * 0.170 0.824 * 0.087 4.151/8
| Erythrocyte Mg 2359+ 0282 1.643 * 0.390 9.293/5

The Chwostek and Trousseau signs were positive in all the cases,
marking the neuromuscular hyperexcitability. In all the cases, the EEG anomalies
were noted during hyperpnoea, under the form of sinusoidal slow waves and slow
polyspikes-and-waves on all the derivations, pointing out the presence of the
spasmophilic syndromes.
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Table 2 illustrates xuwmwammmmdm
total wake time (TWT) duning 8 hours of polysomnographic recordings, of the
sicep latency (SL) and of the REM latency (RL). It can be observed lhl.! the
paticnts siept only for 213.32 min. per mght and that they speat 266.28 min. in
scveral split penods of wakcfulncas. The mean valua of SL were of 4820 min.,
whilc the RL was of 131.18 mun. (i.c. much longer than in normal subjects).

Table 2
Mean values of TST, TWT, SL and RL

Tetal slecp ime Tena) wake tune Sleep latence REM
D Comrols | NSNS | Comtrols| NSS | Comtrols| NSS | Controls | NSS
. | (N=1%)_ | (N=Y5) [(N=19) (N=3S) [ (N=13) | (N=35) | (N=15) | (N=35§
Mcan  values 44 2302 $S60| 26628 29.40 4820 86.50| 131.18

(X)min__ c ep—
Standard devi \n,mr 7692 @022 16.56 16.28 82.4) 240 3228

sum(Mayymeny |
T(F<00l) t- 13V 951A \LeTIS 1,292/NS 562158

Tablc } and Figures 1, 2, 3 and 4 display the sleep organization. One
can scc important sleep anomakica bith in| the course of sleep cycles (involving
various and repeated stage changesy andan the composition of these cycles. In all
the caves, av shawn in the/isble 3 and"in-the figures 1-4 there was a clear-cut
prevalence of the light slow wave slecp (LSWS) and an important diminution of the
decp show wave sleep (DSWS < stages-1H and1V), or even the total absence of this
DSWS in 12 cases.

Table 3.
Sierp of gaoustio
|_ Stages | A Stagea |'H Stages 11 Stages i1l - IV REM
Comt NSS | Con NSS | Con- | NSS | Con NSS | Con | NSS

rols [(N=3S) trols [(N=1S)| trols (N-ls% trols [(N=35) tols |(Ne3S)
(N=194 (N=1§ (N=15) (N=15) (N=15)

Mean  valuaa| W40 Cavw| 4040] wiae] 16430 40.48| 108.10f 10251 95.00| 3033
Xymn |1 _
Stanard 1740p Wi 1930 22| 4531 $819] naeo| 212 35

dov oty | o 26 4955

BTotal sloep| K| 2043 992| 4147 08| 1898 2547 481 2238 143
time

Rcgarding the wakcfulness stalcs, the histograms of the rccordings
(k1g. 1-4) showced that wakclulness states were present not as long- lasting states at
the beginning and at the cnd of the night, but as more or less long periods of
awakening states, dividing the various stages of slecp into fragments. in 33 of the
cascs , a signilicant decrcase of aumber, duration and pereentages of the REM slecp
was found (from oaly 16, min. to 40 mun, dunng thc cautre night). The mcan
pereentage value of REM sleep for all the paticnts was of 14.41 percent ( in 6
paticnla nut morc than 3.0 pereent and 1n 2 pauicnts of U percent).
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LK, 38 years ok

Fig 1: Polysomnographic diagram of the patient
LV, 38 years old. Diagnosis:. Hypomagnesian
spasmophylic syndrome with insomnia. One can
see the nocturnal sleep disorganization with many
periods of wakefulness, with predominance of the
LSWS and with a slight reduction of the REM
sleep (16.36%).
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Fig 2: Polysomnographic diagram of a female, 49
years old. Diagnosis: Hypomagnesian spasmo-
philic syndrome with neurotic picture and
insomma. Important sleep disorganization, with
many penods of wakefulness with LSWS, absence
of DSWS and with only a short stage of REM
sleep (3 min. i.e. 1.5%). v

Fig 37 /Polysomnographic diagram of the patient
C.R., 52 years old. Diagnosis: Hypomagnesian
spasmophilic syndrome with neurotic picture and
insomnia./One-can see important fluctuations of
the LSWS with many periods of wakefulness.
Absence of the DSWS and only three very short
stages of REM sleep (onty 8.45% of REM sleep)

Fig 4: Polysomnographic diagram of the paticat
D.M.L., 52 years old Diagnosis: Hypomagnesian
spasmophilic syndrome. One can see predo-
minance of the LSWS and of the wakefulness, the
abeence of the DSWS and an important reduction
of the numbers and of the percentages of the
REM sleep (12.12%).

In 25 cases we observed frequent occurrence of bursts of ample sharp
slow waves, slow sinusoidal waves, polyspikes-and-waves and of degraded
spikes-and-waves (usually being generalized ones), during stages Ib and II and very
seldom during the REM phases (Figs. 5a and b). None of these cases ever presented

epileptic seizures.
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: record, . Fig Sb: A REM sicep polygraphical recordimg of
F@".Sa“:otyglpt.uc Diag o FSYT‘ SVV..VH u:umeputmts.v.. 17 years old, from Fig. Sa.
y;:-vnopnmc syndrome with peurotic picture, Ouc can  sce the dissapearance of the
insommia and sometimes with short and sumpic epileptic-like discharges.
oss of conscrouncss. Stage Ib (defore a ‘ranstwn
to REM sicep). One can see a drcharge of
hypervoited 3cec degraded spacs and waves,

Gifateral, synchronous and symmetncal .

As we mentioned abeve, it is-known, according to Durlach (8),
Poenaru et al. (19.20) and Popowuiciu et-al-(22/23,.24, 25, 26, 30) that sleeplessness
is a very frequent symptom in- Spasmophiiia: being even able to suggest .the
spasmophilic disease itself.-The| nocturnal insomnia in NNS with magnesium
deficiency is very similar to the one described by us in'some previous papers (22, 26)
in NSS with calcium deficiency. in the majority of cases there is not a real total
insomnia, but a very poor sléep/ /with-important sleep disorganization, with
appearance of LSWS soon after the beginming of the recordings, with many penods
of wakefulness, with the predominance of LSWS, with abscnce of DSWS and with
only short stages of REM sleep.

According to our present and previous dala, many patients are asleep
for a rather long period of time, but their sleep 1s predominantly a LSWS, with
various phase alternations broken up by numerous awakenings of various durations.
These frequent awakemings make the patients feel that they have not slept at all, or
that they have slept for a very short ime. The lack or insufficiency of the DSWS
produces their sensation of morning tiredness and the lack of the resting-character
of their sleep as well. The low percentage of REM phases corresponds to the
subjective statements of the patients who think that they did not dream. Poenaru et
al. (19, 20) using a special electropolygraphic method of sleep study (sleep in the
afternoon), described some pictures of the insomnia due to the primary magnesium
deficiency. These authors related the shoriness of the sleep cycles, the increase of
the perventages of stages LA and IB. the decrease of percentages of the stages II and
espeaaily thg significant amputation or even dissapearance of the stages [Il and IV.
The paradoxical sleep was absent and the patients presented many awakenings,
creauing a feature with battlements of the siecp histogram. The falling asieep
latency was very short, but the sieep remained superficial and broken up by frequent
awakeningy. This dyssomnia was res i P

. pousible for the maunal astenia. Poemarw et al.
demonstrated that some hypomagnesian pauients are not real insomaiac, very often
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they being “hypoagnostic® in the sense that they think that did not sleep. The bursts
of EEG discharges of the epileptic-like character which occurred during the
recordings of sleep in about all the patients studied by us had a
bilateral-synchronous-symmetrical appearance. They occurred during the different
stages of SWS and only seldom during the REM phases. These findings suggest (22,
23, 24, 25, 26, 27, 28, 39, 31) that they are of subcortical origin, being produced at
the level of the oral portion of the reticulate formation. In fact, as we bad
demonstrated in previous papers, (Popoviciu et al. 1970, 1971, 1976, 1984, 1935,
1987) the so called “spasmophilic® syndromes constitute a meso-diencephalic
reticulate neuronal hypersynchrony, manifested, on one hand by the occurrence of
the EEG phenomena (sharp slow waves and/or high voltage sinusoidal waves of 3-6
Hz, bilateral, synchronuos and symmetrical - sometimes asymmetrical - during the
day, induced by hyperpnoea test, and during sleep) and, on the other hand, by the
peripheral muscular and EMG changes.

II) Kypersomnia in patients with magnesium deficiency: 15 patients.

We had the possibility to observe 15 patients (9 females and 6 males)
aged from 24 to 42 years, who presented complaints of periodic or more or less
continuous hypersomnia. All the clinical, EEG and laboratory examinations were
negative, excepting an evident magnesium deficiency. The mean value of Mg in the
15 patients from this group were 0.811 % 0.068' Mmol/l serum Mg and 1.603 =
0.190 Mmol/ erythrocyte Mg. We performed for all these cases the "Maintenance of
Wakefulness® tests of Browman et al (3); modified by us (32), and we found an
important hypersomnia in SWS(Table 4)..This*Maintenance of Wakefulness" test
(MWT) was used by us in the following manper (32): The subjects were placed in a
sleeping room (insonorized and perfectly obscure) and they were maintained in bed
for five sessions of 20 min. each; (at” 10:00;°12:00;714.00; 16.00; 18.00 hrs). Each
session was exactly concluded after 20 min.  irrespective of the patient's stage (of
wakefulness or sleep). In order to evaluatel the slow wave sleep (SWS) and REM
sleep stages, well-known standard criteria have been used (26, 34). The
wakefulness-sieep polygraphical recordings have been carefully read and exactly
interpreted and computed in minutes: wakefulness (W) time, SWS and REM sleep
time, the sleep latency and the REM latency. In Table 4 one may see that the
patients with symptomatic hypersomnias with magnesium deficiency have slept a
little more than those with narcolepsy, but with important amounts of SWS (mean
value 12.33 min.) as compared to the reduced durations of the REM sleep (1.57
min). They could maintain the wakefulness state for a mean period of only 6.10 min.

Table 4.
Mean values for all 5 sessions of MWT

W (min)| SWS REM Sieep REM
(min) sleep Latency | Latency |
(min) (mun) (mun)

Cootrols (N=75) 19.40 0.20 0.00 19.40 20.00

Narcoleptscs (N=20) 4.07 11.55 438 4.09 814

Symptossatic ypersomnis in patents wmith( 610 1233 157 620 16.40
dchaency (N=15)
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duning the 20 min. of the all S MWT sessions. However, the sle_ep latency was of
.20 min. and the REM sleep latency scored a mean of 16.40 min. for all the five
NCSSIONS. . o

It is interesting that some of these patients pr&scn.led in the cllm.ml
picture periodic hypersomniac attacks of narcoleptic aspects, with short duyauhon
(hut  without other narcoleptic symptoms), mimicking a narcoleptic-like
hypersomnia. The hypersomnia of these patients was characterized by recurrent
diurnal falling asleep. but habitually without abrupt "sleep attacks”, because the
falling-asleep was not so irresistible as in narcolepsy. The sleep in some cases was
both fast and long, but not so resting and preceded by long periods of somnolence.
Subsequently an appropriate treatment with magnesium products brought about
the disappearance of this hypersomnia and the recovering of these patients. In this
situation we can call the attention to the hypersomniac form of the magnesium
deficiency. This new nosological entity, not yet described in the literature, raises
some problems. It is known that hypersomnia is symptomatic and functional. The
symptomatic (or secondary) hypersomnia appears in some organic diseases of the
CNS (tumoral, encephalitic, postencephalitic, vascular, toxic, metabolic a.s.0.) and
in some hepatic, renal, hormonal affections (27). We think that till now, some of
these rare hypersomnias, because of the. non-understanding of the real
physiopathological basis by the “omission 'of, the analysis of the magnesium
metabolism, were integrated/in the group of idiopathic functional hypersomnias.
These idiopathic functional hypersomnias fepresent a group of functional
hypersomnias with falling asleep in SWS (NREM), which are caused neither by a
known organic cerebral disease, nor by other metabalic or toxic factors and which
do not have a psychogenic origin (2,18, 27,35, 36, 37).

1) Non-epileptic’, noctumal ~episodic manifestations (NEM) or
parasomnias : 27 patients.

In our sleep disorders laboratories we systematically analysed in the
last 20 years more than 1700 non-epileptic nocturnal episodic manifestations
(NEM), some of our material being published in a previous book (28). But only in
the last threg years we were able to observe that in the etiopathogeny of some NEM
the magnesium deficiency may play a definite role. In this way, we selected 27
patients (between 5 and 29 years old) with pavor nocturnus (PN), associated with
nocturnal.motor automatisms (NMA) and with nocturnal verbal automatisms
(NVA). Five cases presented sometimes bruxisms (B).

The clinical and paraclinical observations eliminated other factors

which can generate such NEM. On the contra T
. ! able § i
pauents studied by us we found si & e o e 27

R gnificant decrease of the seric and erythrocytic

- Table 5.
Meaan values (x + SD) of the serum and ol

‘ aymroqteM;inconuohmdinpnluumthEM

L - c:ngz:;)i(:l-:;:) Patients with NEM _(N=27) T (P<0.01)
‘Scmm . *0. 0.689 * 0.065 298/ |
Entaroovte Mg 2359 + 0.282 1583 + 0.160 9i9 4/5 ]
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In all the cases with NEM. during diumal standard EEG
investigations we found no important EEG anomalies, besides the neuromal
bypersynchrony (slow sinusoidal waves and sharp slow waves) generated by the
hyperpnoea, which drew the attention upon the spasmophilic feature of these EEG
anomalies.

In all the cases, 8 hours polysomnographical recordings showed
important disorders in sleep organization. We found in about all the cases an
agitated slcep, with the increase of stages of LSWS, with frequent periods of
awakening, with rapid changes affecting the various stages of sleep and with the
decrease of the DSWS and espedially of the REM sleep (Table 6)-

Table 6.
Sieep organization (8 hrs contimoous polysommcgraphical recording) in 27 patients with poctursal
Pexiods of awakenings | Siages JA | Stages IB | Stages 11 |StagesITI-TV| REM siecp (e (%)
(min)(%) (min}(%) | (win}(%) | (min}(%) | (mun)%) | (reporied to tocal slecp)
993 753 1162 9.4 54.1 422 !
oy (569) | @421 | (1925) | (1m27) (11.10) j

In ail these cases we found EEG anomalies, manifested by long
discharges of slow waves, of sinusoidal slow waves and of sharp slow waves,
appearing in the SWS (especially in the Ib, II and I stages), with disappearance in
the REM slecp (Figs. 6,7,8and 9).

Fig % Polysommographic recording (stage
U0 of the chidd N1, 11 vears okt
AL, 1Ty ol Dragnisis. Nos-cpieptic nocturnal epmodic

.—\-_/\_,__.’\f“ maafestiations (pevor soctrum. brexzams
== ",W.W and WO swtomatsms). Owe caa sco

- areguiar resparation, a Joag. contrewous and
- o le srpie lomc mescUar activity (oe e
& et A wmenton EMG). whach correspouos 10 e
'ﬁ wh YA g A s NP Ay~ begmnmy of the dmcal seinsre (onsoneed
P> ) ia mira-red video-TV). Durmg all the seznre

(lastng 30 sec.), o W EEG macmpy one

can cbwerve a siow activiry (2-3cme. )

et

AN, S yyucs ol R
v e N VN Fg 7 Polpomnographic rocording (suage
D AR SROAALALIANSIARI DN LIDDISBAS ML Ib) of the child B.H,, S years oid Duagnuoss:
:.'. Non-cpieptic NEM (pavar pocturnus, siecp

-e —_—— talking and motor automatmms). On the
are EEG usangs one can see scveryl perodic
- gencnalzed bursts of hypervalied sharp slow
o- wuves and Mnusosda: Alow waves.
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ig. 8: Polysomnographic recording (stage [IT)
S :l:ﬁ:.;?-osqzure Ivul;: pavor nocturnus, sleep
talking and brutism of the child M.F., 15 years
oid. One can sec. 2a) Verv rregular
respuration; b) Maay arufacts on the EEG: )
EMG: an important muscular tonic actmty
lasting 30 sec.; d) Frequent and irregular eve
movements: ¢) EEG: ampie slow waves at 2-3
c/sec. on all the derivations dunng ail the ume
of seizure (momtorized m infra-red video-TV).

c.c., 6 yours ok
OANANNNN
&% L Shod
‘”WW Fig 9: A sequence of a polysomnographical
o% 4 recording of the child C.C., 6 years old. dunng
- i a_NEM (sleep lalking and laughing artack,

moagorized in mfra-red video-TV), appeared
0 a transitional stage from stage If to REM
sicep. One can see a burst of 3csec. talateral
and gquasisymmetrkal sharp waves (a Ltue
ampler ca ihe left Lemporal regron).

We think, that perhaps these anomalies represent the expression of

the brain damage caused by magnesium deficiency, or they represent the
clecuographic manifestations of the reticulate neuronal hypersynchrony
exacerbated by the sleep.

Conclusions

1) It is suprising that in spite of the fr
disorders in magnesium deficiency and in the
a small pumber of publications in this field.

_ 2) It seems that the understanding of the new physiopathological
dxsordets' of the central nervous system in magnesium deficiency, regarding the
tors and especially in the turnover of

disorders, not so well identi d
comprehended till now. P el dentified an

€quent occurrence of sleep
spasmophylic syndromes, there is only
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3) In necuropsychiatric practice especially three groups of sleep
disorders can be met: insomnias, hypersomnias and nocturnal episodic
manifestations (parasomnias). We think that they must be accurately and
multidisciplinarily studied (polysomnographically inclusively) for a better
physiopathological understanding and for an adequate treaiment.
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\ Summary
PHYSIOLOGICAL AND CLINICAL DATA ON RELATIONS OF MAGNESIUM AND SLEEP

L Popoviciu, J. Bagathai, C. Buksa, Danicia Delas-Popoviciu, G. Bicher, R. Delast-Popoviciu,
Susana Covaci

The aim of this study was to axpose the physiological and clinical data existing In
the literature about the reiations of magnesium and sieep. After the introduction and the exposure of
the actual knowledge in this new field, there are presented some personal clinical EEG, EMG and

polysomnographical contributions to the investigations. on insomnia in patients with magnesium
defiency (240 subjects), on hypersomnia generatsd by magnesium defiency (15 patients) and
non-epileptic noctumal epieodic | manifestations in— 27 spasmaphilic patients with hypo-
magnesaemia.
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