
\ 

,· rl 

•• . J. OU~LACH 
l Sympoa•u~ lntornationol '"' le o.;r,,;, M•unotiqut 

•n r .. II .. >IOIJIO Hum •• nu ( V.ttui, 9· i 5 m.i lY7l) 

----·--···--__.) 
II· Vc>lumo cioa R•ppotll ,(.~.G.~.M.V, 4tl,), J'/73.' 

LIPIDS AND !\1AGNESIUl\1 DEFICIT 

LJPJDS A;,:D ;\!AG.:-:ESlU.\1 DEfiCIT 

P.arcly h;t s mag n..:s ium b,·en im'l' Sti ga tcd in clinical 
studies of th,· inllu..:nce on <tl'l..:r iosch:ros is of alt..:r· 
ing blovd lipids. Labur;\Wry in\'l:s tig:t!ions of 
mar:nes iuin dd ici .. ·nc)', and (jf 1 l1e drecJ.s of magn~..~
sium admini s 1r:1tiun on lipids, rey~..·;ll data sug[:,~?Sti\'e 
of a link hd\\'..:-:n the two nutritioua l approaches 
to the JXttho:~<.'Jli:sis of car.:ti ... n ·ascubr <lis.:asc. There 
is · e\·idcnce that high fa t intal;cs in an imals (3u, 47) 
and man (19, ~2). or mabb:-orption of f:lt (2, 5, l·i, 
43) interfere with m<~gn~::;ium r:bsorption. J'.bgnesium 
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rose. The young , •r ;-, : on a magncsium·frcc, .htlt 
oth~..·rwise wdl babnc..:d dkt, that dclin:n:ll no l ipid 
oth..:r than corn oil, \\"as found by VJTAt.E ct al. (50) 
to d evelo p n..:i tl 1<: r t:lcn\lion o[ blood chokstcrol nor 
:ith~ romatou~ pb<;ucs. Bn.:~E ct a/. (9) demon~; tra

kd th~. t inc n.:as ing the m:.gnl'sium intake from i;u to 
180 p~m. in do~s f,~d 2l) ~ ~ ;~nimol fat diets, prl!vcnkd 
tiH! aortic k s i0ns sc,•n in do:.~s on the lower ma3n..:
f.i um int:1ke, but a llowed fo r a slight further rise in 
serum chokstcrol. The ~-ig- and .KCJ.fr..:c dkt, 
cont<.~ining animal f:\1, \"itarnin D, and sodium pho:;· 
phatcs, th:~l was co:1trin::d _by Sos ct tll . (45) to bl! 

' . 
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WGH FAT INTAI(E-+ 1 ACUT~ ~.v .. c :·; ESJU :-..~ DEriCi ENCY '>YNOROME 
(I\1AGI':l:.Sl U~. i ·DLFICI cNr A,\;~,·,ii\ LS: . . ·. 

MAGNESIUM DEfiCIT -t j C..''lflDI OVASCULMl LIPIDS. LE~ION~./ 
(l\r~IM1\L$ 0;\! !ITHEflOCENi!:. ·: ·J ~- ~· J · ~ __ ..:.._ __________ · .. - --· ·-:...----·--

ddicit inll'n ~i li,·s c~.rdiovasrubr lipiJ depos ition and 
k sions in <il li mals <m. :HhcTl•;·.,·nie di .:ts (Y, 13, 16, 
32, 33, •IY, 51 ·S3); h i!!h bt intak~:s int..:ns ify th..: 
magne~ i111n <kl ick•nt·y syndrome (9, 2'1, 36); and 
high int;~ l.;.:s of m;'f "•·s ium ~· ,,;rt a c:•rcli<J\';ls,·ubr 
prot.'cli\',' ..:Jf,: ,~ t in hyp.~ rlipc illie <mimals {U, 17, 26, 
32, 3·:, ·:l), ·ll, ·IS, .;9, 53). 

SEIW,\1 A:\!D TISSUE Ll1'111S IN AIAG:-..;F.SIU!\1-
DEFJCIE:\T A:"\Ji\1:\LS 0~ J\'l'liEIWGE:\IC DIETS. 

l>op·. KRt 'st: t'/ al. (2·1) lirs l 1'htl\wd th;•t Yllllllt: 

lll•t:s 011 ;1 tli ,· t Ill\\' in 11\;~ ~:JH'Silllll (.(1$ 1'i• l >f d1c'l) and 
cont ;tinin;: l••ttt..·r fat (1\ •:,, of di,·l) (23), nltibitc.l no 
(' han!~'~ in till;rl bluod lif'id,, littk or l lt• ch: 1ll~~,· m 
frl'l~ ciHt],·,h'r,,l, a drop i11 Litty arids, hul :1 St ths tan· 
lial ri s . ~ in ,·s t.·rifi..:d l·h uk~ll'rlll. As tlw lll.l :: •~<·~itlill 
kwl clropp,;J, 1 h..: p.:I'Cl' lll;l g..: ,,( csteritil'< l chok:> t..'rol 

cardiuj,:lll;og,~nic a.lso pru.' :.J d ,:,·atcd s~: nun dw· 
k·st .. -r .. ,l k·n·:s CL•b:~..· J ). 

R(I/S. The :•tlwn•l!l·ni.: ,:· · t fed to rats by Vtnl.t: 
ct 11!. ( 17, 52, 5~). that pn · · :;d m:trkt'd hypa.::hoks· 
r,•n>l .·mi'! (63\J-SOS lllt! ' ' ,.J : .. ·J l'ontain.:d s;~tur:~t,·d 

fat (2\1 '!,, (1f dil'l), L·h..,k:.:i .- . ;,::,1 c l10lic at."'id. F.ar:y 
al'll'riu.scl,•rutk ks iun~ \'." . , iitni nis lh:d by inl'r,·as· 
ing till' m:tgn,·sium inta!...· · 
w~·r,· not ltl\\',Tt'd (3·;, :'i.>) . 
;rtlt,:r" i!l' llil' di .. : t, ab .. lti~: l: 

l'olkiutn (·N), itll'r•;; ,~ ; in :: tl:•· 
a furllt,'l' rio;~· in saun; dti.: .. 

· .. · :·u m dwks ll'rol k\',·L• 
·,:, II). In ra ts on tit,· 

;, ,\,. in prot,·in ().\lor 

:: n,•s ium ront,·nt l'ausc,l 
i<.'lnl. · A hi~ h inl<~kl' of 

built Jll,t~n,·:-o illln ;md r:d.: ili ;., rcdu,·~·d the sud.lll(>plti· 
li:t ol lhl' hearts to ·l.ll fn•1t· · · ·: hi ;: h \·allll' llf ~J. hut 
nl'n~·d littk in!lu,·m.,·· ·::·· . :i lil lipids (T.thk Jill. 
1•-.c r~-. ,~; ing th,· Jlla :~ n,•s i" •; . : . :~. ,· llf r.1t s on low ,-;,). 
l·ium int;\1,,~ ~ub, t ;u1l i:til · .-.•:,·;·,·.! tlh~ :1·l ipc•prutcins. 
A lu;:h tnat:n~·sium int . .1: :': i)ttly lu\\','1\'d th..: lo1~rum 
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TAOLE I 

LIPIDS IN C:XfCfiiMCNT 1\L MAGN!:SIUM DErJCii:NCV 
IN DOGS 

nunrn fAT 1 
... I:STElHFIED Ci iOLESTEflOL ·~ 

(8"/p Of l>IUJ FA"ffY ACiDS 
NO CiiANGL: Ii-i TOT/\1. sr;nu~.1 liPIDS 

---~--· · ··-· 

COHN OIL NO CIMNGE li'J oLOO~ CliOLESTUlOL 
(9 % or- DiU) 
~------

AORTIC LlSIO~S 

ANIMfll. rt.T .J_SEf!UM CIIOLES1f80L 

(~(I % or DIET) -··-- ··-· 
NO AOflTIC LESIO:--;s 

1 SEIIUi\~ CHOLESTU!OL 
---·-·---· -'*- · 

........ 

Kru:;o ct ?.I. ( 1933) 

Vitale ct al. (W59) 

llunce et al. (1962) 

(IILGO . Ffl[£ or K. IIHIMIIL fAT CJ\1\DIO P1\ THOGE:"!IC · Sc-.:; ot al. (19C.l) 
JIIGH IN VJT/•.WN [): • 1 ·l;EIIlJM Ci IOLHiTt:ROL 

r;~a, ~~~~~!.~~~~~J=~=·z.r.r~= ·~~:· ... =:;- "'· · ·~:.;.:z:;;..~..:.!;..···- ... -=~....:= ... 

TABLE II 

Erfi:CT Or- MJ\GNE~IUM ON LIPIDS Ii-I RATS Oi'J HIGH fAT DIET 
(Aclilplcd from Vilnlc. Hcllcrste:in, N;::-amur;, ct al .. 1957, 1!i5\l) 

-

' 

= = 

s:;nuM LIPIDS CARDIOVASC ULAR LIPIDS 

rAT INTIIKf; ~-

: llOL 
) 

CHOLf STE 
(rno % I LIPOPROIE!;o.;s ....,..._. ________ _ 

--·- -L(IW Mp i I ~i~;li Mo Low :·.ln Hi(,h ~'~C -- -
7.0% !;1\TUn/\TED 

L ·0 I 1· •' I • , , I 1 ~· C'·IO' 1''. "' 1:1'01 ll Ci3!J·OO 
(f\0 CII/\N 'r 0.3 r,o Clll)ll ~; /,CJ:) '(;E) 

20 % S/\ llJnl\ TW 115 ..... !i ., 
- ------·---- - -----· 

. 20 % UNS/\ lU!lATW 11 5 -+ 

-~~~-----·--- ·-- -----~ 

~0% f. /\Tllll/\TF.D 
OR 20 •:o u:-:~;1\TUil/\ 1 ED 

I 1 ~o CIIOI.l:Sl Er.OL 
+ 0.3 ~io CHOLIC /\ClD - ------ ........ - ·--· --- - - -----

1!0 <:;, ll i\S/\ lUll!\ lTD t.-10 -• :1 
+ j+ 3 ~.;, Cl :OL[S rl:ilOL 

1.0% Ci il11.1C i\CID 
- - ------· . .. .. -· -----~-... -

20 '·o SA 11Jii!',TED 
+ j 1 ~.o CIIZ):.r:srr 1\0L 

0.3 •:·o CIIOLIC 1\CID 
+HIGH Cu 

02 

OS~ 

!iS 

05 

13 

. -----·----- .... 
+LOW C:. 515- ., 05 

·- -- -
:t: 15.!'1 ~ .. 7.'1 , . 
~ · 11 .6 - 6.3 -- -
:l : r..1 - 1..0 
~: 8.5- 1,.8 ------

-

.. -

'l: 2.1 -+ 3.'/ , . 3~.9 -+ ~~1.7 .. . --- - ----
'l: 35 - · 2.11 

------- --- --
HEART I ARTERIES 

--- i lOI'/ ~jg Hi eli :·.i(~ Low Mu i 
' ,. . '. nit;n •\ •9 - ----

n.s. 

I 
l a.s. 

--- ·--
0 0 

0 0 

---
6.0 ... 11 .1 
2.0 ... 2.3 

·~--- ·--
5.2 ... 2.9 

- --------

0.3 .... 4.0 

-------· 
4.'/- 3.0 

--·--~~--.::::-:="-- --·- · .. ···---==· ·=-=--==~·:...="'--·- ··- ' ·--~.:.2~.:~-~ --~ ::. ··-··-····--- - -·-·· ---·----- - · 
L0NG·1Er1M :-..:11 ~;lll'l'll::-.iliii,\IICJN (1'1:> 11111 ":.,) 

...., J [>0111 ~;I:Jil l;>.-1 /I NIJ f,t J: IIA III'IIJ:i 
(N;,k;unur;, 1•1 ul., l!li,lo) 

.. 



~ . AS!ii:Mlli.(E ) J. EI' IJOCHI~OI.OGU:. 1'\UTitlTION 

TAOLE Ill 

EffECT OF OICTARY l.'f\G11i.$1UI.I MIO Cfii.CJU1.1 0:1 SEIWI.I CHOLESTEROL 
AIIU LI I'Of'ROlr i\S, A:;o 01; 111" .\RT SUOMIOf'III LIA 

Ill R·'<TS o:; ATII[ IlQG[I,IC OIH 

(Ada~!"cd . fror.d.J. Vit.11c, (.[. llt:IINstcin, [1.1.1. ll t•q<,t rrl, ~:. ~l.lk.lnw.l, <lnd A. r~r!lo\Jn~9 l 
= -.-"·· . ~1===-=--...,.,.~-= ~-=-=r= ........ .,.,~ 

SERUM ~ HEART 
DIET* 

tiO CII01.[$H IWL OR 
-C. Ill!( IC i\l:Tl> __ _ 
--·----

M 

• LOW CMC il/1.1 

LOW W.G t;[SIU 
Ill Gil /.'.AGNE Sl UM 

1.1 

• ll:CII CALC IUI,I 

LO\'/ l.lAG1J[SilJ 
Ill Gil I.~/,G11[ Sl u:-.~ 

OL_!.l.O g•:.): 
, j c:: ) 

•· L0\'1 CALCIU:.l 

LOW r.:AGI.[SilJ 
IIIGH IMGNCSI~ 

,r\1 
1M 

• HIGII CALCIUM 
LOW 1!./\G:;ESIU 
IIIGII W·,G~~ESIU 

:,1 .. .... 
= = -=--==== 

CIIOLESTE P.O l GO·li i'O- I /3·U i>O· I SUOA:IOI'IIILIA 
mg 'I· PROT[ IN I r'iWTEI:-1 1 •11LI•iH SCOil£l 

108 '7.3 10.0 o.o 
ll4 6.6 6.1 o.o 

117 2.4 4.7 0 .0 
115 3 .8 5.7 0 .• 0 

515 3.5 26.1 4.7 
705 2.1j 4. '/ 3.0 

748 2 .1 35 .9 8.3 
818 3.7 29.7 4.0 

- -
*C.:~ scin 0 0 g>;'. ); saturdt~d cottonseed C\il (20 cf.'-); glucose (58 .4 <;';:) 

salt mixture, without Ca or il.g (15 !f;. ); c~liuil :our (5 g~1.) , + vitamins. 

LoN Calcium r. 600 mg '/• 

Hi~h C<tlcium "' 1200 mg '/• 
Low r.:agnesium ~ 24 mg 'I• 
High Ma9n~sium • 192 mg i• 

TABlE IV 

• 

fFrE CT OF SATURAT[O A~:O UNSATURA TED FATS M:D OF HIGii t.:/0 LO\'.' ~~AGI~(SIU~.1 I ~HAKE S 
ON SCRU I:\ CHOLESTE ROL MW Hi:AR T suo:,;.;O?ii lllll l i~ R/.TS 0~~ ATHEROCU:IC DIET 

CAclapt~d from E.E. He llcrslein, f,i. Nakamu ~a . O .i;~. He:; s lcc, and J.J. Vi tale 1G ) 

W.AGl: LSI U ~!o CHOLES T ERQ L1~: HE/•R T SCORE 
[

. - ·sE.r<.Ui.1- ·- srRu·i·.'; 

-----------------------~--~----~"~~9·-'------~-------"~'q~·~A _______ , _______ r---------
: St.TUR. U~; s:, T UR. sr,TUR . : U:O: SATliR. s : .TUR.! u:-:SATUR. DIElJ\RY FAT* 

\\'ITII CI:OlES Ti:ROL 0.0 <:..l 
~ CIIOLIC. ACI!1 C9 . 3 cCJ 

e LOW r/\ T 1~/TAKE (5/ ") 

LOW lvlAGIJESIUi\1 

• IIIGII rAT INTAi<C C20'i',) 

0.88 
2.29 

2.22 

0.98 

1.89 

2.15 

724 

794 I 
I 

397 

341 

82 1 I· 385 

I 

9.0 . 3.6 

8.8 2.8 
6.2 5.3 

LOW t.1AGi\ESl l.' i,1 1.013 1.11 1013(., 'I 210 (.,. 0 2.0 

t.WDCRAT[ Mi\Gi\ES I U~1 2 .08 1. 99 653 , 270 3.13 2 . 3 

Ill Gil 1\\AGNE SI UI\1 1. 91 7. . 14 1 035 L 355 . 4.1 2.3 
.;::- ···· -· . ..,-,"'= .. ·: :" : - _ .... . .. , .-=.-. :: ·.: '""==-~~-- :-:===-=-= .. =-=----.- .. :-=-::_== . .:-=-;:-~.·,-, .,. ';:-..: ... - ... 

'~<OirtMy r .1t- S.1tur.Hr<l : lf )• i! r (l~I Cil .ltd CottOII Sl· Cd Oil .. ··s cru·u l ipoprote ins '""' " 2. 7· 7. 5 (or the 
UnS,ltur.1tcd : Corn Oil a Li;JC' jlrNI' ins ;wd 20-50 (N the 

lClw l\1q .. 24 1 ,,9 ~:, {3lill(l;>r :>lri:IS. [ICr cl c-f 1.:9 nN 

M.>:lcr.lt•' M<J = 96 lli'J '/. drmonstrJblc llcc.tuse <'I ir:>;lrcci sion of 

ll i!)lt 1\1\j ., 192 ruy·;. me thod. 

517 
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claokstaol :mel n•url! prufuumlly lowered thl! lipopro
teins of rats on l·i ~~ h a nd low fat inlakcs, whellu:r 

olhc f;al s were s:allara lnl or uns;alur:al~·d ('l'.1bk JV)(I6). 
No cardiac sud;anuphilia Ul!\'l'lup..:d, uukss cholcslerol 
and cholic ac.:id ''oerl! adtkd lu the die t. TIH! mar· 
h ·dly de,·all'd plasma chokslnol, sel!n in rats also 
given chulc.:sterul and cholic acid, was actually ill· 
crc:as~·d on the hii:her ~It~ int:d.;es, ;dtlwugh the 
cardiac lipid tk·pusilion in the rals on satural cd fats 
clll<l hi:;h nl ,! \\'<aS reduced. Alll'ring the ,\ol!!·inl<akt! 
c.lid not noaably :a Ool!CI the kssl!r h~·art scores of rats 
on hit~h inl:th•s of uns:-a tu ra tcd fat (Table IV). 'fhe 
clc\·at1un of hea rt srorcs of rals on low unsa t ur;~tcd 
frat diets when l hL·ir m:a ~~••csium intake w:1s increased 
requit\o'S clu~o idation. I IJ:u.u~sr;:J:-; ct d. (16) su~~cstt•d 
t hai mragncsium mi~ht pn.lt.'Cl ••r.:·tin ~ l lipid d rposi· 
lion in the \ardiO\·ascuJar system hy tnC:lllS of its 
dft-..:1 on lipoprukin 111 <-' labul:~m ( 16. 49) (T:ablr V). 
They cll·mon::.lra lcd !hat fu rlhe r incr L';'lsing lhc clwks· 
tcrol to 3 °o <and loh()lic acid to I~ ~ . of rats on 20 ~j 
uns;atura t.·d fat, incro..•:tscd serum cholcst~·rul leve ls 
only .slighlly (tu -1-10 lllf!/100 ml), but incr~·ascd thc 
hl·art scores of rats on low mag1wsium inlakc to 
5.2. H i(:h magnesium inla kc prokckd <ar,a ins t this 
incrt•asl'd heart scorl! (16) (Table \'I). lnc rcnsin ;.( 
the m:tr. 11cs ium inta ke of rats on atbcro;;cnic diets , 
r.iwn nkohol or water to <!rink, also resu lt ed in 
higher Sl'l'llnl chokstl'rol levels, but less c<Lrdim·;~s
cular sudanophi lia (52 ). ~,u;,\\ll ; J{ ,\ ct al. (32) showed 
that long-term fe~·ding of 192 mg ~o of tn;~gn..:sium to 
rats on this athcrn~enic clil'l rcsulkd in lowC'rin:; o f 
both serum ~rod ~.on;, .::llokst.:rul lcr.:is.". 

.Mlii.I. ICK c•t (1/. (30) no•portcd that mogn..:sium sup
plemental ion of \w:.nling rats fed whole mill; (con· 

TAOLE VI 

P ROTECTIVE HFfC T Of IIJCil I,IA(';I;(SIUI.I liHAKE 
ACAJ:, S T CAilliii·C LIPID Of POSIT 101, IN 

Rt. TS 0~ HI Gil CltOLL: S T CROL • CUOLIC ACIO Jl, TAKES 

IAdl~lcd lrom [ . [ oHcll t rslcon, l.l o ll ,,~.lmurl ·, O. Moltrgstrd ~nd J .J . Vit.lle
1
' ) o 

!sERUM CltOLESTCRoLJ liL·~-~T SCuF< E I .. g'l- - I 
ATIIEflOC.O;tC OtET• 
(\'.'ilh l'i• Cl•~:c~trool • nd 
0 . 3;~ Cl•~lic o1cidl 

• LOW MACI'\CSIUI.I"* 

• lliGH f.V,c;r;E SlUM 

A TI IEROCEI\IC lilET* 
r.\'•th J:; Cl o ~··~lcrol ~nd 
1.0;', Cholit Jetdl 0 

• HIGH I.~Acr;ES IU I.! 

210 
3!i5 

2.0 
2.3 

5.2 
2.9 

• LO\'/ r.~!.Ci>ESIU I.:... ! 
~-·'"--=-~-..;;r~.:...--~=-~=--r~.--..-ooJ..~~-~...,-

•OiciA:y F~t • 2CI'/. Corn Oil 
.,*Lo,o' l.lil~•.rsiur.• ~ 24 rng/100 gm 

Htgh 1/.J~n~s ivm r 192 mg/ 1 00 ~m 

ta 1111n" -1 •T butter fat/100 ml milk) alone, or with 
adtkdC" cho l~slcrol , apprl!ciably lowen·cl ~erum choks
l..:rol k\·ds. R.\llE:\tEHH and Doon:~s (39) found Jhat 
adding 25 °1• satur<Ltcd fat to diets low in magnl!· 
sium c:lll ~cd hypcrchoksterolcmia, whcr.:<~s the same 
conl\.'nt of unsaturated fat did not. \\'hen, instead 
of sugar, thl!:-' substitu tl·d maizo..' mc<Ll. <1 food rich 
in m:agn .... s ium , that also intl!rfcr~·d with the absorp· 
tion of f~t, ~~rt:i~n choh.::s L-.!ro~ l\.!\\.~:s drvppl,.d. Fcn1cdc 
rats on t!icls low in ma~nc:sium, nnd !hat cau~.:od 
only slight d<.!vation in s.:orum ('holcstcrol, w.:orl.! 
shown by KRUlL and DouwotuAI: (22) to h;'l\' \! b o th 

TABLE V 

EFFCCT OF HI Gil M:D LO\'! SA TURI\ TED M.:U Ui\' SI\ TUR.\ TE 0 FAT liH AKES M;o OF :.~AG1\E SIU/,1 
0~1 SERUi;l LIPIDS li\' RI\TS 

{lldiiJl!C'cl (ron [ . [ .llc iiC'r<tc·in, i.l. t:akana:r.1, D.:,:, ll c:t <t~·;l an;l J .J o Vitale \G ) 
r-----~- - ·- - - - ·-

smu:.: 
SERU:,i LIPOPROTE I~ S 

W.G~;[SI Ui\i CIIOLES1EROL 
m~•;, OH) i'• a 13 -·-

ir.~ SERU" 

DIETI\f\Y Fll SllluRTl!:-.'S/,TUR_- SATUIL : tJ~SI\TlJR. SIITUR. ! u:~ s;,TLJR. S/\TUR.ItJ:;sATL'fL 

LOW FI<T I~H/\KE ( 5~~- ): 

LOW MI\GNESIUM LOS 

MOi.JEilAT( ,'.'./,GNCS IUM 2.21 

Ill Gil /.11\G~Jf. SIUI.I 2 .56 

HIGH FAT 1:-.'TIII\ ( ( 20:'·) 

LOW /,:1\GIIE Stu M 1.51 

r.IOOCI!/\T[ 1•1/\GNE SIU~i l.C9 

Ill Gil l.i/\G~IE SJu:,~ 2.09 

- -· ·-· . -0 
Low l.l.lqnrsium 
l.lodcr.l l~ /,io ~oJnrsium 

lti9h M,agnr~itllll 

" 24 RI!J '/• 
• 96 nhJ ~·. 
n 192 0\CJ '/• 

1.25 l OS 127 9. 7 6 . 9 11.7 8.8 

I 
2.03 99 

I 
DS 8. 5 10. 0 10. 3 10ob 

1.91 IJ3 116 4.1 7 . 3 '1.8 7 .7 

I 
0 .96 115 11!> 15.9 6.1 11.8 a.s 
1.99 . 113 123 16 .3 6.9 12.6 5 . 4 
1.95 97 102 7 . 7 4.0 (>.3 'l .ll 

-=:=;-..=o ---:":0 ~, ~0: _:...-=:-,o _ .., _..,..:, o '·' . ::.::==-:·.:..-::...:.::=.:..=- = -o---= --:-=.===---
._Dietary r.11 - S.1liH.ll<od: lly,:,,.,,l.,loltcd Collonsccd Oil 

Un~.1ll•r;atcd: Com Oil 

'o 

\ 
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lower S•!rum choks tl·rul and ma~nesium l.:vcls th:1n 
males. 

Rabbits. NM;,,~IliliA ct al. (:\3) found th:1t r:d>bits 
on <~th.:ro~~'-·nic d ie ts r<.·quin:d :.uh:;ianti:d :111:uunts 
of ma~nl·:-.illln suppkmcntation to exert ;1 not;1hle 
l'ITe<.:t on the 1kp1J.,ition of lipids in the aorta. ~1ort.: 

tb:m 950 m:: Mg/1011 t.: (Jf diet was necessary for an 
cfl"tTt on Sl·nun ;u1d rissu.: lipids. The ;~urhors com· 
mcntcd that ;1or1i<.: lipid deposition is sit!nificanlly 
l'nhanccd hy m:q:nc~ium ckficil.':1c~·; high lll:lgfll'!.ium 
intake nwrl.'ly slow:- duwn th..: pr<Kl'!>S. i\1>.\.\IS ct al. (I) 
01lso found lh:d m;1gn..:sium suppkmentation h:1d 
littk eO"ccl 011 s..: rum 0111d aorta lipid kvcls in r;-~b

bits on nlh<.-ror...:ni.: c:i..:t ; :\EAt. and 1\LM. (35) found 
h igher Sl.'J"\1111 plwsphulipi,i ;liHl rrif!lyccrick kvl·b in 
rabbirs on a rh,•ro;!,·ni<- dicl ;md 111 <1gnesium supj>le
m cn tl'd wat<.•r, bul less ;-~tlH:rosdcn•sis !han in rab
bit~; on the s:1111.: diet, but g ih'il distilled water 10 
d rink. ,\icC.-,'\~ ct al. (?6) found t k at administrarion 
uf m:-tgncsjum (:~s :0.1 ~:\a~EDTA) h:1d lillie dT.:ct on 
till' mark.:d hyp.·n:hukst,·rokmh or on hyp..:rrhos
pholipitlcmia of r:;buits on athero~l.'nic diets, but 
subst~nti<.lly n ·duc..:d the forma ti on of atheromatous 
plaques. 

there has be,·n littk iuwst ip,ation of the inlhll'I\CC of 
ma~,;ne!-oiunJ <~dlllini-;IJ-.llion on th..: abnonn:ll lipid 
patterns n~socb ted with canliovascul:tr dise:lsc in 
man. Tlw failur..: tu !-ohuw a sign ificant dill'crcncc in · 
~erum ma:,•.n..:~ium :lllcl lipid lc.:\·cls in patient!. with 
c:u-diov:lsctll;lr di~<.'01se from levels seen in cont rols 
(3, 7, 12, JS, 21, 31) hils bel.'n interpreted to nq~ale 
the likdihuud th:lt m:ll!lll'sium ddicil plays :l contri· 
butory rot..:. S.:wral of these clinicians, howc\'cr, 
hnve comn11.:nt.:d th:1t, ckspite their ncg:~ tin: findings 
in p:1t il.'n ls oth..r rhan dinbetics (3, 20, 46), who f:1jrly 
consistl·ntly show low IWlg ncsium lc\·els, t he cxpcri· 
menial C\'idcncc still poillls to the need fur furrhcr 
Slt1cly in m:~n (7, 18). 

The laboratory lindin l!S indicate that scn~.:n in~ 

pruc.:dun:s which mc;l!-otll"<.' serum lipid :and magnc· 
sium ll•,·cls a t " sin~h~ point in lime , can bc cxpccrcd 
to shuw little. Chronic, or c\·en sub;H:u tc.: mngn.:· 
s ium cklicits in anim:ds h:n-<> lung lK·cn known not 
n::.:css:1 ril~· I<> eXl'rt a p rofound cfh·ct on plasm:\ 
m;:~~n..:si:~r.l lc\-l.'ls (4S). Thc lipid/mar,nl.'si um studies 

· ju~t cit,·d demonstrate th:~t cn·n when high doses of 
magnesium arc gi ven to h~?.;orcholcstcrolcmic c.ni· 
mals, thl' changl's in serum lipids arc less consistent 

TABLE VII 

PIIOTECTI0,\1 CY MAGI·{i:SIU.V. AGAINST CAnDIO\'ASCULAR li ~IDS IN RABBITS C:'-! ATH EROGENIC DIETS 

MAGNESIU:,1 DEI'ICiEi':CY -+ Nakamura ct al. ( 1955) T AOiliiC LIPIDS ,. 

MAGi-.:ESit;:,; ~u;--:•:._c-.; ~NTS -+ J SErHJr,1 LIPIOS 

\D~V i"fl~l ;\~~l i H10 ~:~_•··_r.;_· :~_T_I ______ ~~~:·_'.'_C_D _ _?._~~~?_S_:T_, :_o_~_J _C_F_A_O~T:C l!P!Ds_· ---~------------
M/\GNESIUi\1-SUI'i'i.EME;-..;TED --+ 1 f, Ti-IUlOSC:LEP.OSiS I Nc;tl & 1'-:cnl ( 1952) 

j SEflUi·.1 I'HOSr'HOLii'IDS AND CHOLESTEROL f 
M/\GNESiUi\·i SUPPLU,i ENT A T!O:-..:_'_--+ __ L_IT_T_-~ £1_=-r-_~f.c~~}i-scn.~ ~_'t_F. _ ft.?._~TJC_-_L-_1-P~I_D-_S _____ f _ _ A~~~:_~ 1 952) 

MAGNESIUM SUPPLU/,[1\TATION -+ LITTLE CHJ\:-\G E IN HYPL:RCHOLESTEROLG/.~A l, McCann ct al. (1962) 

! ATII ERQ:\'.l\TOUS PLAOUES 1 
--------------------~ 

MONt.:EYS ON J\i'Hf:I\OGE;-o.;IC DI~T (Vitr.lc ct al.. t9o3) 
Mg DEFJCI::NCV -+ 1 SERUM J\ND ARH-Jllf,L LII'I DS (NOT S[EN ON ADEO~: ;:rE Mg INTAKE) . 

A not h.:r intcr ... ·s t in<_! cii~~oc i nt ion b,·t\\'<.'l'll s..:rum 
and tissue choksr.~rol kn·ls i11 m:~gn,·sillm-supp!..:

llWllt•·d rabbits h:1s la ~·,·n r.·porl<.'d LJ~· K\\'lll((l ct al. 
(25). 'flh'Y funnd t! 1:·at rabb it s kd hi l! h dwkskrnl 
di,·ts ckwll•p,·d . lipid cl.:posit ion in rh.~ iris, th:1 t 
could IJ,: p r .·v,·n r,:d by pw,·iding .\l ;•.CI~ in thdr drinl:· 
ing water, ,.,.,.11 thnu~:h rlais 1\·i l:·!-oll;'j)klllo..'llt:ltion did 
not afkcl lhe m:1rl;.-,1 h~-(WIThoJ,·~ll·rnll'tlli:l. 

Alc111keys. Th,· m:aglh'Sium-ddi<.·knt cl'lllls monk,·ys 
on ath..:rn:>ckn•lk di,·t s. n·port.-d hy \' n .\LE 1'/ al. (:\ 1) 
shll\\'l'li h11!h l'ln·all'd s.:nun chok~t,•rnl vahh'S ;,;ad 
Jll:il·ked inti111:d lipid cJ,·position in rhc aorta, not 
sl·,·n in cunt rols . 

"11\GNF.SIUI\1 At'\b SERlJ,\1 1.111rD$ 1~ 1\\A~. 

AlllaH11~h lll.l;!th~s itnn has hl·,·n shown to c:x ... ·r t a 
protl·r ti\'l' dfl·.-t in Jll:uly c .,p.-rinw:l lal canliopatl:i.
lllOdds, incl11ditl(! those prod11cilat~ hyp,Tiip,·lllia, 

than is thl' low,•rinf! of : > ~uc l ipids. Th,· ~<'l"lllll 

il' \·cl s of clwkst.: ro l han· . :,·n un:lfkctcd, or en•n 
raisl'd in soml' of _1111: ~ln . ::-- .; ; I h..: ~1 - lipoprot.·i n tr~l l' · 

tion s.·cms to b ~· ia lluc;H·,· . . : :mwwhat mor,•. Alt h· ~ "!:h 

m : a ~~ncsi ulll d,·ficit int,·n~.: :: ·.· . .; :llhcrom:linsis, it t :~l; l'S 

CJIIit,· lart•.o..· do~,·s ;llld/ o;- prolon!!,·d ;1dminist ra1 ion 
1Jf 111 :11-!llt'Siltlll to pruk\1 : :. ::.i n~ l rho..· dis,•:-tsl· in hypl·r· 
lip,•uli<: ;:~nin1:lls ( 17, 31, 3."·. •:0. ·ll ). 

Thus. lo do..·l..:rm in,· t J-...· \'IT,·c r of m :1::ah· ~ium o n 
lipid~ in :n;m. "''' lll\lq i · ·:,'!-o li r:u,• tlw response to 
dl'.-,-li\·,· du'<<.:S of lll:l!!<ll'"i; :;ll. S,·n-ral .-J jr;j,·:il r,•portS 
h:l\·,· indic:lll·d, nor o11l~· , v::1ph>lllatic i111 pron·nwnt 
full uwi11p. iutr:llllll ~cubr lli :• _:n.-~iu ni tl h-rap~·. hut :1lso 
SOllh' inapru\·,·nl,·nt in scn:: 11 lipi , l~. 1\1 \ U\11"1.-S II .\I" IHil 
c•t al. (2'1, ?.~ ) Ji r :-.t 1\'Jlnrlo..·d lo w,•rillg of ~- lijlop ro r, ·i ns 
in p:llil·n:s with corona r~· ill'·llfli.'i,·m·y, rind inr,s whil-h 
h :1n· lw,·n l'nnlirnwd hy l'·.t :sn-.:s ct al. ( It). 37, 3S ), 
who ; tl ~u 1\:pur:,·d Con·-,.,. I;. •;I or ]ow k ci thin/ d HIJ.-S· 
krol rarius i11 tlwir p.lt i,·al\s, :~s wdl :~s ck\-;dillll llf 
pb ~.ma m:ll!lh'sium lc,·d s. lJHowst: (1\) l'l'porl<.'d an 
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IIUMJ\N S I UDII:S ON MJ\GI\f:SIUM/LIPID 

NO SJC~l'::FICM~ r OlrFIIlrNC:C IN Snlll~.i M!l J\1'-!1> LIPIDS 
(IN 1'\0il,\-i/\L V.~ . 1'1\fli Nl S \\'II H C.V. OISl:/\~1:1 

RESPONSE Of C.V. I'MIENTS 10 M/\\.NlSIUM TIII:RJ\PY 

I 
_, 1 :~· LII'O f•f:Ol ::1~:~; ~~~:; I K i c i -Sh:.piro) 
-.. i LECITI I:N/ CI :OITSl [f!OL (1';,.-:;ons et al., Buller) 
-• 1 SUlUM CIIOLI:~: l:ilOl (OIUwnc) 

i.m. MgSO. 

•JIIGIIEil M/\G:·:ESILJ.'d/ LOWEH CIIOI [STEROL SEnU;\.1 LEVELS IN 
fl/\1'\ITUS : 1\i;Oi"i;GFNU; 1111\i"'-l C/\UCI\SIJ\1\~; ; COilflELJ\TED 
WITH LOWEll li\(.;IOFNCE OF C/\1\DiOVASCUI.!\fl DISEASE 
(U<:rsohn 6 oc:o~sc ; L.:ooycns ct :1: .• Charnoc~ ct al.) ----------------

:w~ra&c fall of 23 1!11 in SL' rum chol.:st.:rol in his 
p;~tk-nts with :trl~'ri:d dis~a::e, wllu wen.:: treat~'d with 
iul r:lltlltscul:-o~· IIJ:tgth:sium; liAn\·tlti:> and SEI.\'ESTER 
(I.S) l"l'J><ort~d 10 "u lowering of the ;~/'L lipoproldn 
ratio n~ contp:u-.:d with pla~•.:bo cuntrols in a 12-30 
month douhk blind studr of ndmini!i:ration of on1lly 
ndlllini!itl·r~·d :vi;r CL~ + KCI. :\o sign ificant changes 
\\'l'I"C .SCl'lt in chokst.:rol lc\'ds. 

NEED FOfl FURTH!" . STUDY 

lki<SOII ~ and Ocwrs 1; (.;) COlT..: Ia h'd th..: lower s..:rum 
chukstcwl and lii ;!il..:r magnesium k\·cls in Ba11tus 
than in \ hit~ South Africans. with thdr lower ind
dcnc..: of artl·riosckro~ is, and their highct: dietary 
inlnkc of magncsiun1. Jlaving shown that the mnizc 
lll l'a l dktary Ct>nstilliCill of the B;,ntus had a hypo· 
c!~0J·.: ~; t ~.:r~! ":·n1 it'" eli\·'-·: in rc.Hs, b,"~C~HiS~ of its high 

. • iig Cllllll'lll and its ink'rf..:r..:ncc with fnt -absorp-
1 ion (39) l3oon:~s ct at. ( 6) demon 51 ra t.:d that suppl..:
m~utatio•l With lll<dzc 111l'<ll {l[ dkts or h.VJWrlijh:mii; 
whites rais~·d th..:ir Sl'rum .\lg and Jow..:r.:d tlwir 
serum chokstL·rol J ,·v~·;s. Althou~h Jowl'r serum cho· 
lcst.:rol k\·ds were d,'monstr:tbk by CIL\R~O<.'Io: C'f 

at. (11) in Austr;di:tn nbori g ines than in whit.:s, and 
nlthough their dk·tary int;d,;c of ntagncsium was 
hi!!h<'l', th~rc was l.:ss difT.:r~t~ce in serum ~.1g kvds 
in th..: two groups tlw n W<•S shown in the South 
African s tudy (4). 

o ROLE Or- t.IJ\GNESIUM IN F/ • ;· METJ\OOLI ~ ·,: 

• EfFECTS OF flii/\GNESJ!H,i 0 :\ FAT 
(ANIMALS ; ii.':.\N) 

• ~t./\GNI:SIUM RF.OUIREMlNTS Or 
C/\llD:OVI\SCULAn DISEJ\SES 

o INFLt.:E:'; CE OF Tf! [RAPWTIC DOSf: ~ 
ON 1\i! ;>..:OHMAL UPID ,\ iETAi30L; 
COUilSE Of CAfWlOVASCULAR : 

CO~CLuDIXG REMARKS. 

i'\ol incluckd in lhi!> rL·port is tlh 
ch:ncl' ciicd by Snw~ (44) t ll ~· t 1; .. : . 

im·oh·.::d in fat metabolism. l :: . :; 
i..:r~· with 1\1:-t~lll'Sium ab~or, ~: · ·. · 
ing to a cond i tion~d mat~ : · . 
need for addi tional1>l11dy of 
ddi..:it, and ,,f its admini~ i 

UTILI;;.:.· 

. l 
:lCt.l · 
ill •• ~-

... (a~ · 
.,y j 

,·i t.~· . 
of J • 

the , 
of lipids in animals. I r, 
mal li pid mL'I:tholism i n c . 
includ..: th~ inf111o..:ncc of II: 
sium. 

-: ., ::t llOP 

Mildred S. SEEI.IG, ~ 
Dit"<'ctor, Biomcdic;,; 
Cc • rjl()ra 1 ion. 

. -;.:.:u lar cl is.· 
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lysis Sclll' 
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l' ha rm:.rolo!:\· :\",·\\" Yo: . . \kdical ' . il·:gc. 
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Pcdi;·.tri,·s ~l:timonicks l\h :ir.al <'l'J.IO..:L', 
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SU~1:\1ARY. 

LiJiids allCI 11rag111'Sitmt tk{icit 

There is a link between two cliwrsc ap;>ro:lclll'S 
to the pa1lwr~·r11:s is of c;l rdiov: . ~cubr d is~..·a ~e: that 
cmrhasizin ~! till' irnportann: of fat <llld of J l1<1gn...:~ium 
J'CSJ>l'Ciiwly. Excess dil'lary fat inlerf.'r.~s with 
mat:ncs ium :d>sorption <llld intensifies magnesium 
cldic it·m·y wlaid1, iu turn, in ll.'ll~ifi,·~ 1 he c;,nlio\'ascu
hll' k sicms p ;·uclm·~·d by :.1 hnv;~euic d iets. Attl'll tion 
should abo 1><: p:.id to th.: po~;<;i hil i ty tha t hil!h vita· 
min D ;111d chrJkskrul intakL'S may :, n·~..· ct tlw ind
dcm:e ••rHI ~l'\'lTity of arkrioscll:rosis, possibly by 
im:rL·as ing n;;q.!lh'sium r~·C)uin:m ~..·n t s and decr~·asing 
magnesium ut ilit.ilt iou. :\l:l:! lll'c;ium suppkmcn ts <k · 
crL·asc c;~rclio\·ascubr lipids, hut h a ,·c inconsis ten t 
effect s on S<'rtlnl J;pids. Since there is both clin ical 
and ;mima l l'\'ide'l)<.:e of nw~..: nL·s inm's cardio,·ascu!:u·
protectin: ·crr.·c t .. lung·lcrm tiJL•r;~j1cutic nw :;J}CSium 
should be cvaluat<·d in art eri osckrotic patients. 

R~SU:\lE. 
/,ipiclcs ct deficit IIWJ.!IIcsiqlle 

II cx iste un lien cn tr.: d ~.:ux conceptions cl iv.:rscs 
· sur Ia p;~ tho~l-nie cks t~ff..:ctions cardio· \'ascu!;~i rcs: 

cl'lk soulign:ull !'importance cks gr;~isscs c: cdk 
sou lign;~n t l'impunance du Jn;'I L! Ilcs ium. U;i cxcl:s 
cl'apporl graiss,· 1rx inliibl! l'<~bsorpt ion magnc::;iquc cl 

:Jggr;n·c \Ill d,:Jici l 11 1<lf!DCSiC]UC; C'Cilli·Ci a SOil lOUr 
a ggra\'c ks 1.:sions car<lio,·ascul:.i r<'S produitcs p :1 r 
lcs n:r.imes atJ·,,.:rot•'~ncs. ll fa u t aussi soulip.ih~i· q u 'i l 
csr possible C)uc <l~· h;1;;ts <q>port~ de \' lt:.minc D cl 
de chok stcrol pcHrrrai~·n r a~i r sur Ia fr0<!ucncc et Ia 
pra\'ill: <k l'athO:rosckrosc, en :tt:[!men t:mt J.::s lwsoi ns 
mngncsiq\lcs ct en cii mi nu;:mt l'utilis::1tion de !'ion. Des 

::;upplcm..:nts m;~ gnl:S iCJUL"'S diminuL' Ill lcs r.ra iSSl'S 
cardim·<~snrlair.·s, m;~is n'l.:.l[J: rc~.:nt qu~· ell's clfc.:ts nl\:li· 
gc;lbks sur lcs lipicll":. scrif4u..:s. Puisqu'il exis le (L Ia 
foi s cko; pr.:u,·es eXJ •.::.::u-."'(H::tks ct t·lin iqLH:s cl'l·tkts 
(';~rdio\'asoprut..:cl<'< : l , . ,; l, .onagncsium, Lrne m:~gncso· 
thcr:tpie ;Ill lonu COlli'S d...: ... T<lit' eire C\'alucc cha lcs 
"rt criosck: n:ux. 

ZUSA.\1.\1 El\ fASSU!':G. 

Die Upoitlc wul Jl.at:III!Jilllll/1/allgd 

Zwisclwn ckn zwei GL"~tch tspunktcn 7.ur Pa tl;ogc
nese \ 'Oil I krz· u nd Gl.'faS}: r:lllk h.·itL'IJ, wobl·i man 
die l l;n1pt r11lk den fctten c'nerscits und d l'm Magne
sium ;J;Hircrsl·i ts zus· ~n·,·:ot, b::s teht cin Zus;~mmen
h;~ng. Ein Fl' ll iib,·r~ .•• · t ; i ~ in der Di ~i t behinckrt 
n;imlic h d ie /,h~oqH-i \-~ \·on ;'\ l ;~l! n~·sium und SIL'i \! ~Tl 

den i'll<~~·n..:siurnma n r,,· l .:.. ..: :n ,\1nn:!d , d,·r seincrsl· its 
die cltm.:h •: ill.: ath.:rog~·n..: Di;i t crz.:ug.ll'll !le n~- L!JHI 
G~.:faB-Sd J:idif!un"..:n \'L'rli~· r: . Es gibt a uch die ,\!i;. 
glichk<·it, C:al) d ic ,\ufu;ollil ; ~· liuha Dosen \'011 Vila· 
min D lllld Chok~ll't·i:, sich .u ngiinstig auf die 
JJ ~i ufi r,k.·i t unci Schwerc;;r:.:l ,·on An~·riushkroSt' aLi~· 
wirkt , ,· iL'lkicht nuf lll'm \\\·gc· ci11es {!l'Stl'i!!~·n~·n 

I3ediirfniss ... ·s an ,\lagli-'Sili ;;; bei gle ichzeitigcm Abfall 
in ckr ,\u<;ntitzu:J~ dit•s..:s E~· ·:1wnts. Zus:i tzlichL· G;~b,·n 

\ 'Oil ~b~·n,· ~ium n:nnin<' ~· rn die Lipoidmen!o!C irn 
lh-17.· IIIHI c~-r;iSsystl'lii, i.ilJ: ;l abl· r kcilll'Jl fol gl'l'il'hti
r.en Ei nf!ui) auf den Li i'<·' :> ;1icgel de~ Bhrtl'S au~. 

Da dk S.-!JutZ\\'irkup · ~.·~ ·:,-: .\ : .• !!nesiums auf <las Hcrl· ' . -
und Gd:i;'.sy!'tL'm ~,; ·!" '·! .' ::nisch nls a uc h til' I'<'X!)i.'· 
rimcntdl b.:w i~·s..:n i~t;' l':· ·. · i1~..· i n t es der Mi.ihe wat. 
die Wirkung \'On 1\\a~t,, :.::n-Daucrb,·h:llldlung bci 
Hrterio~ld.:roiischen Pa:i~· ·,·n zu bewerten. 
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