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LIPIDS AND MAGNESIUM DEFICIT

LIPIDS AND MAGNESIUM DEFICIT

Parely has magnesium been investigated in elinical
studies of the influence on arteriosclerosis of alter-
ing Dblood lipids.  Laberatory investigations  of
magncesiuim deliciency, and of the effects of magne-
sium administration on lipids, reveal data suggestive
of a link between the two nutritional approaches
to the patborencsis of cardiovascular disease. There
is ‘evidence that high fatl intakes in animals (30, 47)
and man (19, 42), or malabsorption of fat (2, 5, 14,
43) interfere with magnesivim cbsorption. Magnesium
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rose. The young -~us on a magnesium-free, but
otherwise well balancad dict, that delivered no lipid
other than corn oil, was found by ViTaLe et al. (50)
to develop neither clevation of blood cholesterol nor
atheromaious placues.  Buxce et al. (9) demonstra-
ted that increasing the magnesium intake from 8 to
180 ppm, in dogs foed 20 %2 animal fat diets, preveanted
the aortic lesions scen in dogs on the lower magne-
sium intake, but allewed for a slight further risc in
serum  cholesterol.  The Mg- and KCl{ree dict,
containing animal fat, vitamin D, and sodium phos-
phates, that was coatrived by Sos et al. (43) to bLe
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deficit intensifics cardiovasculur lipid deposition and
Jesions in animals on atherosenie diets (9, 13, 16,
32, 33, 49, 51-33); high fat intakes intensify  the
magnesium  delicieney syndrome (9, 29, 306); and
high intakes of magnesium exert a cardiovascular
protective offect in hyperlipeinic animals (13, 17, 26,
32, 34, 40, 11, A5, 49, 53).

SERUM AND TISSUE Lll‘li)S- IN MAGNESIUM-
DEFICIENT ANIMALS ON ATHEROGENIC DILLETS.

Dogs,  Kiese er aly (24) first showed that young
dogs on o dict Tow in magnesivm (08 % of dict) and
containing butter fat (8 20 of dict) (23), exhibited no
change in total blood lipids, Jittdle or no chanse in
free cholesteral, a drop in fatty acids, but a substan-
tial rise in estenified chiolesterol, As the magnesiuim
level dropped, the percentage ol esterined cholestevol
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Rats.  The atherogenic 7 fed to rats by ViTane
ef al. (17, 52, 52), that pre” cod marked hypercholes-
terolemin (639-808 myp o) o contained saturated
fal (20 % of dict), choieste | aand cholic acid. Barly
arteriosclerotic lesions w. diminished by inercas-

ing the magnesium intake
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TABLE |

LIPINS IN EXFERIMENTAL MAGNESIUM DEFICIENCY

N DOGS

A B LS i e

Mg INTAKE

FAT INTAKE

-~

(0.08 %) OF DIET

BUTIT FAT
(8% OF DIET)

] % ESTERIFIED CHOLESTEROL
FATIY ACIDS
NO CilANGE IN TOTAL SERUM LIPIDS

{ruse et al. (1933)

0

NO CHANGE IN BLOOD CHOLESTEROL

Vitale et al. (1959)

COBN QOIL
(99 OF (MET)
80 ppm AORTIC LLSIONS
ANIMAL. TAT _I_Si.'ﬂUM CHOLFSTFROL & . i
o (20 % OF DIET) |~ o ~ unce et al. (1562)
180 pprm NO AORTIC LESIONS

1 SERUM CHOLESTEROL

0 o
(ALSO. FREE OF K,

L HGH IN VITAMIN D

Ca, POy, PROTEIN)

~

ANIMAL FAT

CARDIO PATIHOGENIC
1 GERUM CHOLESTEROL

“Sos et al. (1954)

i
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EFFECT OF MAGNESIU

TABLE I
M ON LIPIDS IN RATS ON HIGH FAT DIET

(Adapted from Vitale, Hellerstein, Nakamura et al, 1957, 1653)

SERUM LIPIDS CARDIOVASCULAR LIPIDS
FAT INTAKE —
i LIPOPROTEINS HEART ARTERIES
Low Mg | High Mg Low Mg . Hich Mg Lowy Mg High g Low Mg : High dig
20 €2 SATURATED .s. | as.
+| 1% ClOiTsTEROL (39-008
0.3 % CHOLIG ACID (NO CHANGE)
20 % SATURATED 115 = o7 2t 150 — 7.7 0 0
5:11.8 — 6.3
20 % UNSATURATED 115 = 102 %: 8.4 = 40 0 0
_ G: 85— 4.8
on 20 % SATURATED 1063 - 1085 TG00 - A
20 %o UNGSATUIRAIED 210 = 355 20 = 23
4| 1% CHOLESIEROL
0.3 % CHLOLIC ACID
20 % UNSATURATLD 440 = 505 52 = 2.9 -
4 |3 % GHOLESTEROL
1.0 % CHOLIC ACID
20 Yo SAIURATED | - i i -
4|1 % GHOLESTEROL
0.3 % CHOLIC ACID
+ HIGH Ca 74k = B15 a: 12.{1' - c:; 83 ~ 4.0
.a: 359 = 29,
-+ LOW Ca 515 — 705 %i 35 24 47 — 30
. B R e .

=

LONG-TERM  Nu SUPPLENTHIATION (192 g ")

w ] BOTIE SEHRUM AND AGHIA LIIDG

(Nakamura ot al., 19406)
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. TABLE 1l
EFFECT OF DICTARY L'AGHT SIUM AND CALCIUL! ON SERUM CHOLESTEROL
AND LIPOPROTEINS, AND ON HEART SUDANOPHILIA
IN RATS O ATHEROGLMIC DIET
(Adapted from J.J. Vitale, L.E. Hellerstein, DL Hegsted, AL Nakanwra, and A, Farbman®?)
o R MR S e T e s A e
SERUM HEART -
*
VS CHOLESTEROL| a-LIPO- ] ﬁ'LIPO- SUDANLOPHILIA
ing % PROTEIN | #ROTEIN | GICART SCORE)
KO CHOLLSTLROL OR
CIOUIE A
e LOW CALCIUM
LOW MAGRESIUM 108 7.3 10.0 0.0
HIGH AGNESIUM 114 6.6 6.1 0.0
e HIGH CALCIUM
LOW LIAGHESIUL 117 2.4 4.7 0.0
HIGH MAGHTSIUA 115 3.8 5.7 0.0
WITH CHOLESTIROL (1.0 g%)!
+ CHOLIC ACio (0.5 )
« LOW CALCIUM _ .
. LOW RAGHT SIUAY 515 3.5 26.1 4,7
HIGH MAGRTSIUM 705 2.4 4.7 3.0 ‘
» HIGH CALCIUM
LOW MAGLESIUM 748 2.1 35.9 8.3
HIGH KMAGKESIUN 18 3.7 29.7 - 4.0

*Casein (10 ¢*); salurated cottonsced oil (20 ¢-); glucose (58.4 o)
salt mixiure, without Ca or ivg (15 o=} celivifiour (5 g73), + vitamins,

Low Calcium = 600 mg%
High Calcium =1200 mg %

Low Llagnesium
High iiagnesium

TABLE IV

= 24 mg%
=192 mg%

EFFECT OF SATURATED AND UNSATURATED FATS AND OF HIGH AND LOW MAGNESIUM INTAKES
ON SERUMLY CHOLESTEROL AND HCART SUDANOPHILIA I RATS OR ATHEROGENIC DIET

(Adapled from E.E. Hellerstein, M. Nakamura, D.%, Hessted, and J.J. Vitale18 )

SERUIA SCRUM:
MAGRLESIUM CHOLESTERQL** HEART SCORE
mg% mg%.

DIETARY FAT*

SATUR. | UNSATUR.

SATUR. ! UNSATUR.

SATUR. | UNSATUR.

WITH CHOLESTEROL (1.0 ¢%)

4 CHOLIC ACID (0.3 g%)

o LOW FAT INTAKE (57}
LOW MAGNESIUM
LMODERATE MAGNESIUIA
HIGH MAGNESIUM

e HIGH FAT INTAKE (20%)
LOW MAGNESIUN
MODLRATE MAGNESIUM
HIGH MAGNLSIUM

*Diclary Fat = Saturated: Hydrogenat
Unsaturated: Corn Oil

Low Alg = 24 g%
Moderate Mg = 96 mg*%
High Ay = 192 mg?.

0.88 0.98
2.29 1.89
2.22 2.15
1.08 1.11
2.08 1.99
1.91 2.14

724 397
794 | 341
821 ' 385
1086 | 210
653 270
10385 355

9.0 ‘3.6
£.8 2.8
6.2 5.3
6.0 2.0
3.8 2.3
a1 2.3

ed Colton Seed 0il

*ESeruen Lipoproteins were 2.7-7.5 for the

a Lipeproteins and 20-50 for the
Lipeproteins, Lifect of Mg not

denionstrable because of amprecision of

method.
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cholesterol and more profoundly lowered the lipopro-
teins of rats on high and low fat intakes, whether
‘the fats were saturated or unsaturated (Table IV) (16).
No cardiac sudanophilia developed, unless cholesterol
and cholic acid were added to the diet. The mar-
kedly clevated plasma cholesterol, seen in rats also
given cholesterol and cholic acid, was actually in-
creased on the higher Mg intakes, althoupgh the
cardiuc lipid deposition in the rats on saturated fats
and high Mg was reduced.  Altering the Mg-intake
did not notably aflect the lesser heart scores of rals
on high intakes of unsaturated fat (Table V). The
clevation of heart scores of rats on low unsaturated
fat dicts when their magnesium intake was increased
requires elucidation.  Helnersrias ef ol. (16) suggested
that magnesivm might protect against lipid deposi-
tion in the cardiovascular system by means ol its
cfiect on lipoprotein metabolism (16, 49) (Table V).
They demonstrated that further increasing the choles-
terol to 3% and cholic acid to 1%, of rats on 20 %
unsaturated fat, increased serum cholesterol levels
only slightly (to 440 mg/100 ml), but increased the
heart scores of rats on low magnesium intake (o
5.2. High magnesium intake protected against this
increased heart score (16) (Table VI).  Increasing
the magnesium intake of rats on atlicrogenic diets,
given alcohol or water to drink, also resulted in
higher serum cholesterol levels, but less cardiovas-
cular sudanophilia (52). Nakavura et al. (32) showed
that long-terin feeding of 192 mg % of magnesium to
rats on this atherozenic dict resulted in lowering of
both scrum and aorta cholesterul devels.

Murrick ¢t al. (30) reported that magnesium sup-
plementation of weanling rats fed whole milk (con-

DEFICIT MAGNESIQUE EN PATHOLOGIE HUMAINE

TABLE VI

PROTECTIVE EFFECT OF HIGH MAGKLSIUM INTAKE
AGAIZST CARDIAC LIPID DEPOSITION IN
RATS ON HIGH CHOLLSTLROL + CHOLIC ACID INTAKES

(Adapted from E.L .Heilerstein, M. Nakamura, D.M.legsted and J .J.Viute")'

SERUM CHOEESTEROL HEART SCORE
mg%

ATHEROGERIC DIET*

Ovith 1% Chotesterol and

0.3 Chalic acid)

o LOW WAGNESIUM** 210 ?.0

e HIGH MAGKRESIUM 355 2.3

ATHEROGENIC DIET*

(.\Vith 3% Choalesterol and

1.0;. Chalic acid)

o LOW LAAGNE SIGRA* 440 5.2

e HIGH LAGNESIUM 385 2.9

*Dictary Fat = 20% Corn Oil
¥ ow Maguesiom = 24 mg/100 gm
High Nagnesivm = 192 mg/100 ¢m

taining 4 g butter fat/100 ml milk) alone, or with
added cholesterol, appreciably lowered serum choles-
terol levels. Ranemieyer and Boovexs (39) found Ihat
adding 25 % saturated fat to dicts low in magne-
sium caused hypercholesterolemia, whereas the same
content of unsaturated fat did not.  When, instcad
of sugar, thev substituted maize meal, a food rich
in maanesium, that also interfered with the absorp-
tion of {al, seruwin cholesterol Jevels diropped.  Female
rats on dicts low in magnesium, and that caused
only slight elevation in serum  cholesterol, were
shown by KnreiL and Barsoriak (22) to have both

TABLE V

EFFCCT OF HIGH ALD LOW SATURATED AND UNSATURATED FAT INTAKES ALD OF MAGNESIUM
ON SERUII LIPIDS IN RATS

=TT R T - -
MAGNESIUM CHOLESTEROL SERUI LIPOPROTEINS
m3% mg % a B
DIETARY FAT* SATUR.! UNSATUR. | SATUR. | UNSATUR. | SATUR. .rU.\‘ ATUR. | SATUR, | ULSATLR.
LOW FAT INTAKE (5%):
LOW NAGNESIUM 1.08 1.25 105 127 W7 6.9 11.7 8.8
MODERATL MAGNLSIUM | 2.21 2.03 99 138 5 10.0 10.3 10.6
HIGH MAGNESIUR 2.56 1.91 63 116 4.1 1.3 4.8 7.7
HIGH FAT INTAKE (203%)
LOW MAGHKESIUM 1.51 0.96 115 115 15.9 8.1 11.8 8.5
MODCRATE MAGNESIUM | 1.89 1.99 113 123 16.3 6.9 12.6 5.4
HIGH MAGNESIUM 2.09 1.95 97 102 Vi 4.0 6.3 4.8
Low Magnesium s 24 mg% *Dictary Fat = Saturated: Hyu'r\'l(;L'll.tl(‘ii-gl;llzl-s_(;cd C:l-il

Moderate Kagnesium =
High Magnesium

96 mg %
192 mg %

Unsaturated: Corn Qil
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lower serum cholesterol and magnesium levels than
males,

Rabbits. Nakamonra ef al. (33) found that rabbits
on atherogenic dicts reqguired subsiantial amounts
of magnesium  supplementation to exert a notable
clfect on the deposition of hpids in the aorta. More
than 950 myg Mg/100 g of dict was neccessary for an
eflect on serum and tissue lipids,  The authors com-
mented that aortic lipid deposition is significantly
enhanced by mupnesium deficiency ; hich magnesium
intake merely slows down the process. Abass et al. (1)
also found that magnesium  supplementation  had
little effect on serum and aorta lipid levels in rab-
bits on atherogenic diet ; Neak and Near (33) found
higher scrum phospholipid and triglveeride levels in
rabbits on atherogenic diet and magnesium supple-
mented water, but less atherosclerosis than in rab-
bits on the same dict, but givea distilled water to
drink. McCasx ef al. (26) Tound that administration
of magnesium (as MeNa,EDTA) had hittle effect on
the marked hypercholesicerolemia or on hyperphos-
pholipidemia of rabbits on athevoaenic dicts, but
substantially reduced the formation of atheromatous
plaqucs. 5
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there has been little investipation of the influence of
magnesium administration on  the abnormal  lipid
patterns associated with  cardiovascular discase in
man.  The failure to show a signilicant diflerence in
serum magnesium and lipid levels in patients with
cardiovascular discase frum levels seen in controls
(3, 7, 12, 18, 21, 31) has been interpreted to negate
the likelihood that magnesium deficit plays a contri-
butory role.  Several of these clinicians, however,
have commented that, despite their negative findings
in patients other than diabetics (3, 20, 46), who fairly
consistently show low magnesium levels, the experi-
mental evidence still points to the need for further
stucdy in man (7, 18).

The laboratory findings indicate that screening
procedures which measure serum lipid and magne-
sium levels at a single point in time, can be expected
to show little.  Chronie, or even subacule magne-
sium deficits in animals have long been known not
necessarily to exert a profound cflfect on plasma
marnesium levels (48). The lipid/maencsium studics
just cited demonstrate that even whea high doses of
magnesium arc given 1o hypercholesterolemic  ani-
mals, the changes in serum lipids are less consistent

_ TABLE VI
PROTECTION DY MAGHESIUM AGAINST CARDIOVASCULAR LIPIDS IN RABBITS CN ATHEROGENIC DIETS

MAGNESIUM DEFICIENCY = T AORTIC LIPIDS
MAGINESIUN SUPPLORNIENTS — 1 SERUM LIPIDS

(950 ing wig/i0d g DIET) i SLOWLD

CPCCITION CF AORTIC LIPIDS

Nakamura el al. (19.85)

MAGNESIUM-SUPILEMENTED — 1 ATHEROSGLEROSIS

T SERUI PHOSPHOLIPIDS AND CHOLESTEROL

Neal & Neal (1962)

MAGNESiUM SUPPLEMENTATION — LITTLE EFFECT ON SCRUM &

AORTIC LIPIDS Adams et al. (1952)

¥

MAGNESIUM SUPPLEMENTATION = LITLE CHANGE IN HYPERCHOLESTEROLEM
1 ATHEROMATOUS PLAQUES

mcCann et al. (1952)

MONKEYS ON ATHEROGENIC DIET

(Vitale et al., 1933)

Mg DEFICIENCY — 1 SERUM AND ARTERIAL LIPIDS (NOT SCEN ON ADEQUATE Mg INTAKE

Another interesting dissociation behween  serum
and tissue cholesterol levels in magnesium-suppie-
mented rabbits has been reported by Kwiko eof al.
(25). They found that rabbits fed hish cholesterol
dicts  developed lipid  deposition in the iris, that
could be prevented by providing MaeCL, in their drink-
ing water, even though this NMesupplementation did
not allect the marked hypercholesterolemia.

Monkeys., The magnesium-deficient cebus monkeys
on atherosclerotic dicts, reported by Vimare et al. (51)
showed both clevated serum cholesterol values and
marked intimal lipid deposition in the aorta, not
seen in controls.

MAGNESTUN AND SERUM LIPIDS IN MAN.

Althouph magnesium has been shown (o exert a
protective effect inomany experimental cavdiopathic

madels, including  those  producing  hyperlipemia,

tizsue lipids. The serum
levels of cholesterol have - cen unaffected, or cven
raised in some of the stillos; the Slipoprotein trae-
tion scems to be influence.. omewhat more. Althengh
magnesiom deficit intensies atheromadosis, it takes
quite Targe doses and/ov prolonged administration
of magnesi to protect @ sinst the discase in hyper-

lipemic animals (17, 32, 35, 40, 41).

than is the lowering of

Thus, 1o determine the elfieet of magnesium on
lipids in man, we must §cvestigate the response (o
clivetive doses of magaesivan, Several clinical reports
have indicated, not only  sviaptomatic improvement
following intramuscular niccnesivm therapy, hut also
some provement in serein lipids, MAKICL-SHArige
el al. (27, 28) first veported lowering of 3-lipoproteins
in patients with coronary insuflficieney, tindings which
have been confirmed by Puisons ef al, (10, 37, 38),
who also reported correction of low lecithin/choles.
terol rativs in their paticons, as well as clevation ol
plasma magnesiuim levels. Browse (3) reported an
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[IUMAN STUDIES ON MAGNESIUM/LIPID . :

NO SIGNIFICANT DIFFCRCNCE IN SCRUM Mg AND LIPIDS
(IN NOBMAL V.5, PATICNTS WITH C.V. DISEASE])

RESPONSE OF C.V. PATIENTS TO MAGNESIUM THEHAPY- -
= 1 4-LIPOPROTEING (Malkiel-Shapire)
i.m. MgSO, = 7 LECITIEN/CHOLCSICROL (Parsons et al., Butler)
- | SERUM CIHIOLESICROL (Bruwnu)
B (_)n/\l. MgCL: (Long Term) —» 10" 1 4/5 LIPOPMROTEIN (Haywood, Selvester)
NO CHANGL-SLittiM CHOLESTEROL
*HIGHER MAGRESIUM/LOWER CHOLESTEROL SERUM LEVELS IN
BANTUS ;. ABLOIGENES THAN CAUCASIANS ;. CORRELATED
WITH LOWER INCIDFNCE OF CARDIOVASCULAR DISEASE
(Bersohn & Ocloise ; Booyens cl i, Charnock et al)
NEED FOR FURTHi . STUDY

average fall of 239 in serum cholesterol in his
patients with arterial disease, who were treated with
intramuscular magnesium ;. Havwoon and SELVESTER
(15) reported 104 lowering of the 3/« lipoprolein
ratio as compared with placebo controls in a 12-30
month double blind study of adminisiration of orally
administered Mgz CL, + KCI. No significant changes
were seen in cholesterol Jevels.

Birsous and Onorsiz (4) correlated the lower serum
“cholesiciol and higher magnesium levels in Bantus
than in v hite South Alricans, with their lower inci-
dence of arteriosclerosis, and their higher dietary
intake of magnesium, THaving shown that the maize
meal divtary constituent of the Buntus had a hypo-
cholesterolemic cfivet in rais, bocause of its high
A ocontent and its  interference with [at-absorp-
tion (39) Boovins ¢f al. (6) demonstrated that supple-
mentation with maize meal of diets of hyvperlipemic
whites raised their serum Mg and  lowered their
serum cholesterol leveis, Although lower serum cho-
lesterol levels were demonstrable by Cliarxock et
al. (11) in Australian aborigines than in whites, and
although their dictary intake of magnesium was
higher, there was less difference in serum Mg levels
in the two groups than was shown in the South
Alrican study (4).

o ROLE OF MAGNESIUM IN F/»7 METABOLIT

e EFFECTS OF MAGNESIUN G FAT UTILIA
(ANIMALS ; ALAN)

e MAGNESIUM  REQUIREMENTS OF  CATIEN:
CARDIOVASCULAR DISEASES .
e INFLUENCE OF THERAPEUTIC DOSE” 7 MAC
ON ACNORMAL LIPID METABOL; il
COURSE OF CARDIOVASCULAR : ASE -
’

CONCLUDING REMARKS.

Nol included in this report is the nc}l]
dence cited by Sivox (44) that m Jr
involved in fat metabolism. 11l % ~lak
fere with magenesium absor, ¢ - Y t
ing to a conditioned mag:-. cit. ™
need for additional study of of i W
deficit, and of its adminis: the L
of lipids in animals., In . ~iation )-
mal lipid metabolism in ¢. scular disc
include the influence of th cutic doses « T e
siunm.
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SUMMARY.
Lipids and magnesium deficit

There is a link between two diverse approaches
to the pathopencesis of cardiovascular discase: thatl
cemj:hasizing the importance of fut and of magnesium
respectively,  Excess  dictary  fat  interferes  with
magnesivim  absorption and intensifies  magnesium
deficiency wihich, in turn, intensifics the cardiovascu-
Jar lesions produced by atherogenic diets. Attention
should also be paid to the possibility that hieh vita-
min D and cholesterol intakes may affect the inci-
dence and severity of arteriosclerosis, possibly by
increasing magnesium requirements and decreasing
magnesivm ulilization.  Magnesium supplements de-
crease cardiovascular lipids, but have inconsistent
effects on serum lipids,  Since there is both clinical
and animal cvidence of magnesinm's cardiovascular
protective ¢ffeet, long-term  thevapeutic magnesium
should be evaluated in arteriosclerotic patients.

RESUMLE.
Lipides et déficit magnésique

Il existe un lien entre deux r:onccptio-ns diverses
‘sur Ia pathozdénie des affections cardio-vasculaires :
celle soulignant limportance des graisses et celle
soulignant  Pimporiance du magnésium. U exces
d'apport araisscux inhibe l'absorption magnésique et
aggrave un déficit magaésique; celui-ci a son tour
aggrave les Icsions cardiovasculiires produites par
les régimes athérogenes, 11 faut aussi soulianer qu'il
est possible que de hasits apports de vitimine D el
de cholestérol pourraient agir sur la fréauence et la
gravitd¢ de athdrosclérose, en avgmentant les besoins
magnésiques ¢1 en diminuant 'utilisation de l'ion. Des
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a

suppléments  magnésiques  diminuent  les  praisses
cardiovasculaires, mais n'exercent que des elfets négli
peables sur les lipides, séogues. Puisqu'il existe & la
fois des preaves cxpluinmuatales et cliniques d'ellets
cardiovasoprotectear  «uk magndsinum, une magnéso-
thérapie au long cours devrait étre évalude chez les
artérioscléreux, i

ZUSAMMENFASSUNG.
Die Lipoide wmd Magnesivinmangel

Zwischen den zwei Gesichitspunkten zur ’:nl‘lugc-
nese von Herze und Gefaghrankheiten, wobei man
dic Iauptrolle den Fetten einerscits und dem Magne-
sium andrerseits zuschreibt, besteht cin Zusammen-
hang. Ein  Feudibersqeud in der Diiit behindert
namlich dic Absorprics %on Magnesivm und steigert
den Magnesivmimangel -— ¢in Mangzel, der seinerseits
die durch cine atherogene Diit erzeugten Herze vnd
Gefal-Schiidigungen vertieft. Es gibt auch die Mo-
glichkeit, daB die Aufnahive hoher Dosen von Vita-
min D und Cholesterine sich  ungiinstig aufl  dic
Haufigkeit und Schweregrad von Arterioshlerose aus-
wirkt, vielleicht aul desn Wege: cines gesteigerten
Bediirfnisses an Magnesiuin bei gleichzeitigem Abfall
in der Ausniitzuag divses Elsments, Zusiitzliche Gaben
von  Magnesium vermindern die Lipoidmenge im
Herze und Gefiiisvstem, Gben aber keinen folgerichti-
gen LEinflud aufl den Lipoidspicgel des Blutes aus.
Da dic Schutzwirkupages Slagnesiums aul das Here-
und Gelidsystem o= "1 Lnisch als auch tierexpe-
rimentell bewiesen st eroneint es der Mihe wert,
die Wirkung von Magu:. cim-Dauerbehandlung  bei
arteriosklerotischen Paiic ~en zu bewerlen.
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