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LITROWICTI ON

The silisates of megnepium heve boen long knocen in medleine, daing
montioned by m@wwmqg )ﬁa bis Muteria wilce. A fow hove beon used
8t dellecvcies or es Trnlne foodss Cfome of those exdsting inm unetursl
states sye Fosterxito, feorpentine, Upmanits, Aphrodite, Tele, end Meorschawum,
The latier temm, mesning ses fomm, le f{ndigestive of i%s oo or end
porosity, end is epplied to “he nstvrally ogourring $risilionte of
e A sl Gite

mmﬁa&f tagland introdused ayrthetic hydreted ssmgnesivm trisilicste
$0 the medierl profession in 1030 ae on enteoid for treating pectis
nleer, I[u in vitro sxperiments he found thet et temperstures snd
soidities soproeehing phreicloglonl conditione there o g definite
ppeedius ¥p of the asuttelizedion resction se tho temporature rises,
but the greiisst ia uwobt ¢ stoep ono. In an experimsnt in mhiek he uneed
one grom of trisiliasgte, sn smount leas them oquivaelent to the hydro=
ellorie acid woed, he noted fest noutrslisation inmvolving ebout 485 per
sont of the ssgacaivm sontent of the Srieiilecntos Thie oocurred in
ebout 1% minutes, Following fest neutrelisstion, 8L per sent of the
tricilfeonte was weed ur in the asxt hougp, and sli Hut & per ennt hed
boen utiliged at the end of thres houpss The slew stape of meutrelizetion
gesurred independent of the partiecle size oy the degres of hydration
of the Yrisilicate, Fowtor lkept undsr meter for o weok showed sbout
the seme courcd of noutrnlisetion,

(2}
Matel eles moepursd the sdeorptive powsr of hypdrate’ mpnosivm



tripilionte. o found thet it effectively edesovbe & verieiy of
materinls, swoh as aoid end besis dyss, ollkelodds, bestarisl toxing,
mtrefactive emines, pe-sin snd food polsonse An Interesting seleotive
gotion wge noted in thet 1t sdeorbe basio ¢éyee sore sfficiently than
soldie ones, end slee reedily removes rmscsrine but 0ot the polson of
snanits phthalloldes from golutions

festrio judse from o tost sesl sorroeponds eppromjustely to /80
hyérochlorie selde Urdreted magnosiun tmaxmwg repots with Lydrow
ghlorie seid seesording to the [sllocing scwntions

ﬂ&mgig‘f 4601 — mg;:xl -+ Sﬁi% + Hizﬁ

Hegnesium trisilieste ie inpolubdle in waters The silice (ﬂt%?
posuliing Crom such resction ieg aleo ineoiubles The Lobel antacid
effeet e sesentisily equivelsnt t0 the mogussius umémt of the tri-
silicpte. The alownese st which noutrslizetion osgoure 3o of peculisy
slintanl interest.

ifter the ingeotion of magnesiuws Hrisilicste the amell iIntentine
reoeives & megue of hydrsted silies in » gel condition mixe  with
$risilicete which cseeped docomposition beestige of the noutrelizastion
log memtione! shove, The soluble segneciua chloride formed is ¢onveried
to ingoluble smepgnesium hydroxide st the slieline pH of the saall
inbostine, ‘

Oncasionslly megnwsiue trlsiliente profducee s lameiive ai'rmtirg)
Vegmesium ochlorids formed in the stousch orerstes csmotiocclly se e
saline sperient in the bowels The differsnt reeponsés of wverique

indiviGuels mey be foe to soversl fectorse. Porsonsl susesptlbility no
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doubt pleve s parte The omount of ahloride formed depends on the amount
of sillcete given, the scidity snd volume of the gestrie contents, and
the rete of Flow through the pylovea, The smount of msgnesiwn ohlovide
rems ining in colution decroases se the slislinlty of the inteatinal
Julee incressese The Tinel emount of ghloride in the lower part of

the bowel 1o influenced by the resstion of the ileum snd eolons Should
thelr contents be wold, segnesive hydroxide end ssrbomste will pemes inte
solution as salts snd by osmotie effest wet as an evaonent,

The aoutrslisstion of hydvvchloris seld by magnesiun trisiiloste
may bo dup £9 %wo asparste ‘henoumens, scwely, oheniccl neutrelization
snd sdsorption. Heulrslizebion in the chemipal seange produsss
magneaius ohlzﬁ-ica sad spllies, adsorption biade the peld to the
surfecs of thoe ariaiucam or sillens In opder $0 eweluate the two
procogaeg Welle M;b;nﬂaw tiw following experiments 70 & known
waight of ignited magnesivm trisilicste ke added =omwel hydrochlorie
sold representing A4 per cont emgess over thet requived for sowolete
ronotion apeording 0 the pbove ¢ ustiens Intersotion wee nllows %o
gontinue for o fixwd t1we, and the emount of scié wemsining ﬁnnmtml*
fzod wps detommined by rapid beek tityation with stsnderd sodium
hydroiide, uwsing phenolphthsleln ¢5 indisotor, The gudpuint of %hl'
titretion see diffieult %o sstebliph boowuse the color fedod vepidly
dus to the solutioh quiekly becoming seid upon stending. This letter
faot ougmests that the reourving escidity of the golution wae due to the
liboretion of adeorbed geid from the surfece of the trisilicais,

Detormingiions of the guentity of soid noutralized by sdsorption were
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mado for different times of intersetions JI% wes found thet the overeall
progoss of neuSvelizstion tekes pleoce repidly et First, foilowsd by e
shorp deoronss ir rates The Pfaet rhese of resoction seutrplized OB
poy eent of the svellable seid, this oseurring in fifteen minubase In
arder to determine what purt OF this 82 por oent of pold wae neviralised
by cbamicel sotion with megnesium trisilisste, the cbove experiment wae
repocted, the solubion beoing filtewed uiter twonty nimnutens The emount
of hrdposhiorie seid ehealenlly noutralised wes detarwmined from tbe
wg mesivun eontent of the filtretes This proved to bm 70 per sent of
the oquivelont smount of ascid present, the remeining ©2 per cent of
aeld daing neutralized by cdecrptions

%ﬁteQHZQauu-ﬂ thet sinoo the sntpold power i» susteived for hours
even in the presence of ercess eeld, thet not only is hyperahlorhydris
controlled, hut sleo 1t furnishes s becls for loeal gntwald thereny in
the floor of the uloer itselfs Hagneslum trisilisute asguires s pelate
inous sonslietensy, and i eny should depoait in the uvloor ereter it
will progressively newbrelize the soid whfeh diffuscs through it.
This ahoulé slse ecteblleh s loonl gpone free of pentis wetivity, even
when digeation is pregecding fresly iu other purta of the stommoh,
since popein ia one of the substences essily sdsorbec by megnesium

triciliontes



)

The parpose of this thesis hes been o debermine the effect 42 sny,
of sponesium triailicosts piven orelly, uwpon the megnesium snd cnleius
lewale of the blood and urinery excrebion,

meh investipetion hav been doms uson the sffeet of wsrious soluble
mpgnesiue selts vron the megnesium level of blood and urise, dug
Csurprisingly little iz known reludive to the effect of magnesium
trisllicste, in spite of the Teot thet 1% is widely veed in meciesl
practicey

Mpgnesium is sn lzportent constituent of the body for it is
universelly precent, belng found shiefly in bones end museles. There
15 & nlosc roletionship betwesn salofwm end magnesium, but thelr
reletive dietribution R widely divergent, lommally megnesivm tende
$0 be bigher than ealolum in soft tissuo, end enleluwm higher then
magnqamm s privaesliiuley tisoue and hone, logeselus gt as & olanzNG
in manr of the enzyme systems of the bdody, sush as phosrhetases
acsording Lo lokmenn s seall smount iz sonbined with edsaylpyrophosphate
prasent ia msolaes

Hawk end Bormiv(ﬁgeitﬂo the blood gerum level of msgnesivm $o bo
noraelly 1s0«3,0 mgme. in 100 goe of serum, with en everage of 2.0 mgus.
fresnberg and uﬁnaaia\%(:)z'mmd the averape 4o be slightly higher, sbout
BoT4 mgmse Tidbbetis mnd m‘h‘r.lo}mﬁ Vebtahoin snd M-m(:)@one}.u&ed that
it wse betwesn Bed ond 2.8 mgmas The deily urinary ezerstion of
megnesium 1s uspelly hetwesn Uud end 0.8 mag? the emount depending

upon the dlets, spproximetely B0 per cent of the oxernted magnesium



1o elininated by the kiGteys, end 50 per cent iu tho fesoss Titbotss
and Auha;S:am thet 60 per cent ls found in the foces end thet from
80 to @8 per sent wey “e precent vhen the inteke of msgnestum $e iaareum&;
Gagmdﬂ:;muarn the nommal sslofum renge of blood pesum %0 be

9s0=12,0 mgmes per 100 vesy whilo coverel other euthors clais £t %o
b8 9.0=11.3 mgms, The daily output of ealeium in the urine, depending
on the neture of the dlet, everages about Owl«0ad Fuse From 10«40 por
gont of the saleium sxcroted o elimineted by the kidneys, but this ia
1ot & dependable absorption index sinse ccloium selte may be veexcroted
into the intestine efter gheorption. This faet 1g slso toue for
magnesiume Sxporiments like those of Reavall's, quoted from iendell
and n-am? *a’n‘muuy eontelin sore megnesium then s introdused into
the slimentary i&mt with the dlet, lodiveting an ondogensus souree of
magnosiume This woo especielly true in ogese whers the megnesium
sontend of the dlet wee lows

| The etate of msgneeiuvs in Hlood serum has sz sbudied by Tatehom

(1) {16
ond liaCenge, snd Ureens and ?M'!'ﬂul Stery and Winternits, quoted fram

Pohmidt end Qmabar;f;im&: ehowed that gbout 70 per cent of the serum
magnesive was @iffusible by the mothod of eompensstion diulysise In this
mathod the procsdiure is @ Jdislyme sorum saminet a seline sclution sguive
slent in kind snd omount to the eslts sonteined in dlood sacoepting tm"
the specifie iom undar fnwestigstion. This iom &5 veried wuntil the lswel |
is obteined at whioh there is mo further elterstlon profucsd by the

oxnhange between sorum gnd selt solntione An slternative method ia by



ultrafiltretion in which the serum is filtered through a scollodion
meubrene dy spplying precsure. Using this ledtor method Walehorm
end zmmméigmﬂ she aiffusiblo segneslum of humen serum o be
ghout 80 per ceat of the totals

It 1s generslly reported from compensetion dlelysic smelyses that
‘some 60-70 per sont of the serum galeium is diffusidle. mﬂga
?uka;'ﬁn ronorted figures of thie magnitude for normal humen blooda
By ultrefiltretion the renge is from 40=00 par cents

Sinse the work of Rone and Tekeheshi, quoted from Sohmidd end
Grseahwg:'g; h&s boon widely held that nonediffusidle esloium exiets
in sowbinetion with plesme protcinss In 1028 Tisholz snd Starling,
guoted from Sehmids enéd mfeubers(: ﬁmuﬁm*&aﬁ that under sertein
eonditions a part of the m«-&rmmu froction night sleo exist in
the form of golloide) oculeium phoephete. The noa=diffusible megnesium
vary likely combines with S8 yum proteins in o manmey gimiler %o csloium,
but probebly doss not form ¢ colloidal meguesiwn n&mhatm

The ecleiumsmagnosium retio in the body fe wvarlously given dy

{(19)
dlfferent guthorss MeCrudden in experimente on nommal dried bomo found

1% %o de 2003i. Von Ruler end Ryfborn, guoted fram Hendell end mwﬁa&?m
slaim & retio of 840:1 in normel dons eobs Msuu‘ofzmmmg the bone
ash of different snimels, found thet 1% veried with the apesics, the esh
of bones OF dogs end rebbits heving s sslelus-mmpgnesiua retio of 72il.

From the verisble concenbretion retios of uaw-im end nagnesium

in differont tiscues omo may obisin epproximete evidomoe ss o she



souree of thess simmnis in the oxeretions, If deminerglization
involves the bonek the calofum-megmeniom yutio will be high, wheress
she veverse 1f tiue in loss of the elements from aoft tissuces

Hendell ond mm«mé':;m the first 0 gasvolste ihe ontput of
mognesivem sith thet of esleiumy They injected megnesium sulfele and
mgméim shloride parenterally ifnto (ogs, oste, snd Mhbits, end
comonstrated the importence 0f the kidneyve in the ¢olimingtion of exouss
sapnesiome Thoy ocboorved an lnercesed ouspat of eolefum in the urine
in these experiments, and Peversely, ea 1mm:§¢ aonsontreiion of
magreeion wron injection of cslolum chlorides It was nofed thet e
goneldemble qusntity of the exesss of both eclelum and magnesslum s=lte
injectod wers reteined for sone time In the bodye lduresls followed
;khs' injection of sll of these solutions,

devepel workere beve shown thet magneelus is relsted Lo frritebs
114ty of mugcloss Meltmor sal .*-mxﬁi&mtmtm this sotlon wory
effootively in ﬂ\b intaet onlaml by perentorsl :njcﬂim of
o nesiun ug&w twgo rebbite end wonkeyss In mqﬂtm%i&u uUp
o Oulel m. per kilogrem of Sody weight Shey could produce o
profound nareosis end snesthosis, end in larger smounts cculd produce
deaths I% was ehoen thal the condition probebly is releted to the
magnesium eongentretion in ﬁhé- soruse 4 mild podative offect mey be
ebtsined when the osrm lovel resches § mguse por 100 soe .«ﬁi o lovel of
16+2) meme. profound coms ia produceds Oimilar rosulie were obteined by

faa)
liouni¥®th and ¥elless in Joge. In thelir opinion » sinilar relstion
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holds for wan o0 that s seTun congontrotion of DG mpue. per cent is
nocesaary to give & mild sedative eotions Teylor and um«fggumm
P11 and 1821 mgme. per sent respeetively to bhe the levels for 1i.ht snd
deep narconis in vebbitas They eritioize the sedstive lewol given by .
Youwirth ond *-ral,m(@u;imw thoy falled to find even Light nersosis when
the serum megnosium ar‘daga was 10 ngmee POy conte

Hammi' end Au-rr-aa‘zmmna the interseting “weking sotion® of
eslolum 2elts uoom megneciun enesthesisme 48 indlcated sbowe, the
andethotie limise of wegneeivm selts sve betweon Oul end Ol gus, per
kilo of welight when given suboutsnecusly. This doze wries somewhed
in different pnlmplee FHiigher dossp then the upper Limit sre ususlly
fetale Howsver, by giving celoium selte during the eneathosle,
animels have been knoen $0 survive dosss ss Lorge as D8 gmes per
kilos 7These workers proposes no theory for this reletion of eslofum
and magnsaium, However, Ymnk(iisém atudying these effeots, arrived
at conglusions which might possibly vepyrecent the true exvisantions
e nolnted out thet megnoeiuvm nersoeis is essentislly due to0 gction op
the gentral nervous aystem, se suggested by the genevel snsothesia,
lose of reflezes, romovel of wvagel inhibition of the heert, ond in
toruinel otages » contimuous fell in blood pressuve gnd parelysis of
resyimation,. The lose of the stending reflex, end unconsciousnegs
point to gn {ovolvement of the medulle oblongete. ile was of the
opinion thet the countermoting effect of esleium wns slso of central

nervous aystem origzine In other words tho "wsking sesion” of oalodum

sglts o8 magnesiua nsredsis in his eetizetion is not 8us to suy



0

physiologicel antogonism, b.sxt rather to individuel sotlon upon different
parte of the drein. OJeleium shloride produces irritebility in the
upper brein and in the corpus etristum, end this could be the seuse of
the sntinervotie zotions ﬁtrunnt;,iinﬁieﬁ the osloium snd ssgnesium
eontante of the bBlood of mabbita into wbioh megnesium sulfats vas
injected subcutaneously in suffieient smounts 0 csuse the nereveis
dosoribed by Meltwer snd &ﬂm:ﬁgiﬁs noved & seflinite lovering of the
sorum celofum, and oinee the mognestum level wss refesd, & fell in the
solotummoe gnesium retio, He sttributes the nsreosis to this lattep
fugte

atudles of the offects of the ingostion of megnesium sslis on
caloium retention give mors verisble results then those sonserned with
injoctions 411001; gi 1905 inoresse! thﬁ urinery eslofum in dogs by
feeding thow magnesiuia chloride, Hert and ﬂtaa&bc&% fé? e cnesium
ehloride end magnesium sulfete to plgs, and obieine  inerscesed urinary
but not feesl osleiums These worlers moticed thet whom soluble
phosohates are given with the megnesium selte, the loss of ealoium
deareesecs This work has been eonfimmed by Sclutte, lokles, sad
Pglmhg?béiﬁh tattle. They geve the pattle LG8-1l85 gms, Of Ipean
aselbe (mqpmﬂi}}, vaﬁﬁ narkedly iﬂﬁﬂé the celoium borlanoe of the
animgle on phoanhopus defieient rations. iddition of phos horus
esorreated the deleturioue effect of the megncsius selts.

ftudies on humans beve showa ouly slight verietions in urinepy

(27)
mggnesinm with inorepecd megnesium inteles Givene pisced nine healthy



edulte on ¢ naturel {o0d diet contelning more mognesive then cnloium,
ifher 2 preliminsry dey on this diet the wrine was collected for three
dnys. Then an oxpess of celofum wae provided dy sdding milk end ecloium
saita 0 the diet, ené the urine collected ror snother throe deys, In
only three of the anine individuels wee the urisery msgnesiunm found to be
grester than the osloium, and this was only transitory, In general,
throughout the esperiment wore ¢sloium then mwgnesium wes oszereted in
the arixw, or if cuch wes not the cgee, the usual calelumemsgnesiwm
Tetio could be hrought sbout by the ingestion of milke Bogert end
m&ﬁttﬂ-ak{ﬂzﬂna an expsrimont In wvhich they pleesd four young

wonea on o wniform dies low in cslofum. Then «Ffier four days they
added aix gmas of mognesium citrate por day %o the diste, This i{noresses
the urinery and fecel nsgoesium in pll four essee, the urinsry cnd feesl
ealaiun in thyee out of four canss, snd the totel cslolun im all cescss
Haxt %hejr edded alx gus. of erleium lumotate per duy to the bdusie
rations, ceusing inoressed urinsry snd fesel oplolum im all fouy
individusla,

Grece qun::ﬁiftnr determining nevrsal megnesium, osleium and
phosphorus on & series of nomal rets by an sebing proscss, put othey
series of rete on éiete wvarying im the sbove elomentse She found thet
on s low celofum diet there was a decresss in megneelum end celolum
but mo effect on the phosphorus eontent, while on o bigh esloium
rontine there wme sn imoresse m'mww and phoephorus, but & slight

docreopnse in megnesiumi om p low phosphorus diet sll thres glemsnte



o~
By

wore Gecoreesed but on g high phospbomue dist sormel growth cgcurred)

o8 e low megnesivwn dies the orloium end shoerhorus were inevesnsed sand
the megnesium slightly decrensed, while on retions bigh in segnesing
there wes no effest on celeium mnd phosphorus, but g olight Inoreese in
magnesium. She sornpluded fyom these ezxperiments that the sorrosition

of rots ie more constent in respect to magnesiuvm uddey yerying condit ions
than ¢o sclelum end phosphoruse

In & recent peper, Heeg end 'r’aimgfo&uing growth an the index of
chenges in minersl metebolism showed e suppressing effert of megnowiun
&% poms loevels of ¢ulelum end phosphorne Ingestion in rete, In similay
axpﬁrmma flmelie end f’tmbm? fr)uund* thet exeaprive snounts of
megnesiom selis in ret retlons, resulied in loss of sppetite snd
severe digestive dleturbancse, 0o that sny specifie effset of megneslium
on eoleium velstions wes meskeds Upon giving swsller soounts whiek
were howevey, relstivoly large, sush disturbsness were 1ot menifested.
Under thess conditicrns ne effept on celeius metebolism wee demonctrable
by sdditiore of mepnesiaum selie to food wvory defislsnt in -eleium op
t¢ retione heving suffiolent oulofum,

Terguherson, selter, Tibbotts and ;.uf’&)wéim the sffect of the
ingeptlon of smwoniunm shloride upon patients on @ fized low esleium
éiet end on o high selofum dist. 7The calcium exeretion wes fonsd %0
very with the todsl exoecss seid elimineted and uppesred 30 be iandspendent
of the resction of the urine, The qusntitetive ineresse in cslolum
exarefion in ropnonse to ingestion of soid wee grestly infiuenged by

the besel lovel of grleium exerstion ps well =& by the gmount of sxoess



asid inpesteds

Tapss Helffney and F!u§3§21- asée some roount invesiigations
upon the urinery exorvetion of silics in humsns following the oral
stministration of megnesium trisilicsnte. Firet they determined the
everags tweniy-fonr hour oxerstion of silles on a regular diot over &
poriod of deyss This thoy found to be Lo.8 mgmee Then five gas.
of aynthetie hydxuﬁn@ magnosivm tricilicets wore given %o each subjoot
in five spsend dosom ror four consscutive Jeyss The totel smount of
trisilicete ingested was 20 gmss, end sontained approximsdely D¢l ms.
of silicas The inercesed silica exoretion in the urine during the
ooures of the experinent aversged 484 mgas., 80 thab 2 rough
anproximetion of the smount of silies emoretod in the urine froo the

mpgneslum trisilieste sohom oyslly 18 ebout 5.8 per cont,



EXTERIMENTAL

The primary m»jmu of this investigrtion wore %o study the offect
pof the ingsstion of mepresinn trisilisets uron bleod end urlane segnesium
end gpon the ovey-gll digestion-sbaoyption progesses for proteins, fate,
and garbohydratoss

Seceuse of s possible influence of the blood megnesion leovel upon
blood geleoium and urinery ¢aloiuse eroretion, sexum aud urine o«lofum
doterminetions were run simulteneously with the wagnesiws analyses.

The people used for these sxperiments werv kept om thelr uousl
iets dut were amgmaw not to take any cslelws or megnesivm sslie
during the peried of sxperimeutetion, OCelelum end magnosivm
doterminsbions were yun on festing blood seruld and twenty-fouy
hour urine cam-lss for five deye previcus to trisilieste ingestion
in order to ssteblish norael weluss, Zaeh intivifuel wes then put
on & routine of twd grame of Fplilinckrodt's megoesium trieilicste
three $imes & Qoy bDotuween mesls, spsced arproximately at O30 M,

2300 M9, end 10130 M. Celelum and mepnesium in fecting blood serum
snd tweaty-four hour urine -ﬁ;aeoimm were detommined for s conscoutive
period of four or five daye on this muu#a, or until he gunoentretion
af these twod olements returned 3¢ the level previous 10 fugeeting the
megnoping trisilicstos Any usuewal symptons sush cs Glarrhes snd
slechinens during this period were rocorded,

A Bigh yaﬁm&ntw&imi epoldity inoreesos the ebsorption of

eulotum and slao the exorotion of ssleium in the urinte In order to



135

deteraine vhether gastro-intestinel ecldity snd zepnesiom sre glmilerly
related the DIl and Sitretedle seldity of urine sauples were run Suily.
The dlet in opoh came was kept raletively eonstent, the ertieleg of
food end portions of sach being sbout the seme esch daye Aftor this
"aopmal” period esch pereocn tock two grems of msgnesium trisilicete
threo times s doy es before, and urine pod feces wore aollected and

pnalysed,



HETIODE OF AN LYZLS

Bloods 4ll onelysos wsre done on blood semvles evllested deily
bofore broekfests

Urines Urine was eollsgbed in 84 kv ssoples snd presavved with
‘olnemss |

Feoens Zaoh 24 hre semrle wee 0lluted $o 1000 ece with 10 per
eont oulfurin eeid, mixed well end allowed to efend evernight $eo Turthey

ermmleifiontion.

As Celeium in Serum, |
The ClerkeCollip Modifiestion of the Framey-Tisdell mspm(;’&a ugods
Roezonte, Ammonium Ozalete Jolution, & per cont.
ammonivm Hydroxide, £ por oents
Y¥ormal Sulfurde seid.
H/AG0 Potessium Permangenste prepared fram B/10 ctook
solutions
s/xéa spdiom Oxelets prepered from N/10 stoek solution,
uged to stendardize the permangenste solution.
rpogolurse 2 ot. of oloey sorum were pleged in u gredusted 16 aos
pyrex eentrifuge tubes B 80. of dlstilled water, and 1 cos of & por
cent samonium oxelets sclution, weye added end the oumtents of the tube
mized thoroughlys The mixture weo ellowsd 30 stend L ke with escasional

sgitetion, end then pentrifuged for O ninutes ot 1500 revolution per
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mimute. The supornatent licuid wes osrefully seored off iato suother
gontainery avd the tube sllowed to drein for O minutes on & filter papers
After wiping the -nﬁth af the tube the prmayuﬁﬁ‘ua stirred up and the
sidss of the tube washed with about 3 coe of & por condt emmonis waben,
is & fine styrees from s wesh bottles The euspension wus condrifuged
end drained &s defore. B eo. of norngl sulfurie soid wore blown from
o gmm upur the presipitate to bresk up the met and faciliteto
aolution,  The tubd wee pleced In a boiling water beth for one mimate
and immdigtely titrated with ¥/100 potessium permengenste to s delfinive
pink solor which persisted for et leset 1 mimute. IJ necoessry during
the Bitretion the tube wes pleced In the wator buth to raies the
tonpersture to botween V0 and U0 degreess

Oeloulationss 1 oo« of N300 potassium permenganste is equiveleand
to 0.8 manee of onloiume |

{awb) x 0u8 x %# ngase of osletum por 100 ese seruss

x @ cos of perssngenste required for $itrstion.
b & blank g . of permgnganate reguired to

titrate £ ga, of sulfurie neid solution %30 the uwsusl end point,

Be Onlolum in Urine,

The asme progedure wes used as for blood sorum, If the urine
was noutesl or alisline, the entire ssmple wee mede slightly asid %o
titeme {efter dotornining the pH and titreteblo seidity), by sdding

o Tow drops of oonpentrsted hydroshlorie eoidse A smell portion of
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thie me %zmanu and 1 ¢os of the Ciltered urlne, 5 oe. of dlstilled
weter amdf 1 eve of svwmoning axglste were wmized for precipitetion of

i
the mloﬂm.

Celeulationsy (x=b # gmae Of celsium,

s Vepnesivm in Sorum,.
4 modified lonis Hethod wes unﬁfgs}
Gmpgentss Ammoniva “hosohele solution sondgining § goe Of ootge
ontrated smmonils per liteXs |
| pilute gamonie, 1 Dart smmonie to B parts distilled
TateTe
Holybdete~sulfurie Loid “esgents
E«5 poce sumonine molybdete v 100 co.ef 5 I sulfurie
aalde
Redueling vgente
1 g2 amidal (2,4~lduminophensl Uihydroshloride) in
100 oue of 80 per sent solution of sodium bleulfise.
stosk stendsyd phoathete solution, O.4388 gme, pure
dry moaopotssnivm phosphate per Liters
orking stendards 10 0cs Of stonk standerd were diluted
%0 100 gos 3 00s 2 0.0100 mame, Of mpgnosium, ’
98 por sent slochol gonteining 10 eas soucentrated

sumonis por litare
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Prosodures B3 cos of sunernstent fiuld from the eslelum dotorw
minstion vers pipettsd into s gredusted 16 oc. nyvexz eontrifugs tube,
Ou8 gos of samonium phoanhate solution snd B drovs of conventruted
pmsonium hydroxide wore added and the Sube sgitatods )fter standing
over nipght the mmﬁm mas gentrifuged st ahout 1800 rovolutions pey
alsnte for 30 minuSes. Then the swpernatesd fluld wes sighones off,
taking asre not to disturd the precipitates The beat aiphon for this
was found t0 be s merrow glaee Subs slightly surved ap et the ends
Thia tabe wos connected 0 & suotion puspe The preclpitste end sides
of the tube were washed with § ous of dilute samonis, csatrifuged snd
siphoned off sgeins This wes repvated u second end third tine, end
then washed with & sce of wlsohol solution, snd centrifugeds The
sloohol wes siphoned off ond the tube was allowed $0 alend in ¢ wom
place until the smmomis hed sveporsteds

The msgneainm swmonius phosrhate formsed wae Jlasolved
in 148 00 of molybdete resgonts 0.8 00. o7 redusing cgent wore added,
the mizture diluted %o L6 qos and mized wolle B 00 of working stenderd
were plesed in enother tubs with 1.3 ecs of molyhdate resgent and 065 ou,
of reducing agest, mixed well end dilutes to 18 eos The eolors were
read in a Tletiecugmerson photonluctriec solorimeter. |

Calouletionss & ees of gupornatant fluid corresponds to 1.2 0.

fegding of unkacwn x Gg%ﬁg E 100 « agis. of
Reading of standerd x 1.2

magnosium por 100 09, Of sorums

of soriEne



e HMognesium in Urine.
3 ves of the superpatent fluld frem the urise calelum were
used gnd treated in the same wey se for blood magnesiwm.

taleulations,. Pesding of unlnown x 0.,0195 z 24 hre urine volume
Resding of standard X 0,6 x 1000 =

gus, of magnesiums

Es Titradle geldity of Urine.

The method used was s given in the Lebomtory (ntline of Aio-
chamist r_w-(B %

heagents. 30 per eeuﬁ Potsssinn Oxglate Zclution.

¥/10 sodium Hydroxides

Proeedure. 25 go, of urine were pipetted into en erlemmsyver
flask and 3 ees of potessium oxalete solution snd 8 dropa of 0.2
per cent phenolphthelein added. The mizbure wes titreted with N/10
sodium hydroxide.

Galeuletions. 6c. of sodiun hydroxide used x volume of 24 hr. urine
: 28 m

ags oOf m/m acid present in 24 hre urine.

Fo phi of Urine.

The pH wes detexmined on filtered urine with s Beckman pli Meter.

G. T8 Of Fooos.
0.5 gm. of well mixed foces were emulsified in 5 ce. of aistilled

weber snd filtered. The pH of the filtrate wss determined with a
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Bogslman pit Meter.

Ile Doetexminstion of Witrogen in Feses by the Tjoldahl lNethod.
I, Dlgostion of Fosens

hoasontss m@mtm Mixdure, 50 por cont sulfurie scid
conteining 160 gmas achydrous potacsium gulfste end § ces of relentum
axyehloride poy liter.

Anbydroue Sodium “ulleto.

opognduros 5 oce of emmlgified feces mizture described
previously were pleced in e 12 ineh pyrex test tube with 10 ces of
digostion mixture, 3 gu of smhydrous sodiwm sulfete and s boiling
108s The test tube wes supported in e vertlesl position with e
buretts olamp on o ring steands, The nixbure weo hostod as rupidly
es poscibdble but csutiously until sll tendenay tossrd fomaing stoppeds
it the sems Sime the sidee of the tubo were kept hov enough with
snothey burner to prevent the condensction of stesms Then ell of
$he weter wes bolled off snd white Tumep beogen 0 sscond in the tube,
the latter weo eovered with o glees Buld end the uicroehurner sdjueted
20 thet & meaimum rete of refluzing wes welntslned without foreing
soid fumes outpids the tubes The mixture was boiled pontly for 20=-20
minutes after it bed beoome tlears

Mlutions This ¢igest was quantitetively wauhed into e
80 oos volumetryie flask end diluted %o the mark with dletilled weter,
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IT, lLeterminetion of Nitroges in tbe Taces Digent,

Tue procedure néqa was o distilletion method ss given in
36
the Laboyatory Ouiline of Blosheadstry.
Reagenta. N/70 Sulfurie icid.
W75 Sodium Hydroxide,
40 per cent Sodium Mydroazide.
Procadure. 3 ce, of the diluted Sigest prepered sbove

ware ploced g & 12 inch pyrex test tube ond connectesd %o 2 dlstilling
Lead, the delivery tubse of the latler being jumt igmerssd bepesth the
purface of 28 ce. of B/70 sulfurie seid in & 12 ineh test tube. 10 co,
of diotillied waster and 10 oe. of 40 per cent sodiuvm hydroxide were slovly
added to the dlgestion mixturs through & side tube fitted vith & short
length of rubber ﬁu&ima snd 8 sorew élsmp which was clos~d tightly lmie~-
distely efter adding the base, The contents were mixed well, esutiously
brought to & bell, und ¥ept bolling until sodium aulfate started 1o
erystellize out of the mizture. The receiving tube wes removed from the
dietilling epparatus, snd the delivery tube rinsed into the acid. The
unseutralized acid was titrated ﬁith R/70 sodium hydroxide, using % drops
af mﬂttyi red snd ¥ drope of metiylene blus {Teshirctsl as indicator,

Celoulations, Pach ce. of N/70 sulfuric secid is soulvelent
to 0.8 mgme. of nitrogen.

<

25 = oo, of N/70 sodium bydroxide used x 0.2 x 2000Smgms. nitrogen
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I« Detemainstion of Nitrogen in Urine by the &jelishl Method.

The method used was the eme ee for fedsoss

Repgentes Seme pe Tor fecan.

Frovedures B oo. of urdne were diluted %o 200 gcs B oo. of thie
eolubion were plaged in e A2 imeh pyrex tect tude with 3 e¢s of dlgestion
mizture snd sbout 0,25 gee wnhydirous sodium sulfetes, The mizture was
heeted over s micro-durner se in the digestion of feasss :mxm vas
continued for 10 mimmtes miter the solution bed olesrsde The mixture
was then ellowed to eocol to room tempersture ané the tube risded $o
the distilling hesds 10 gue of woter and 10 ocs of 40 per ocsnt sodfum
hydrozide vere ndded slowly through the side tube snd sarow clasp
olosod tightlye The sontents were mized woll, snd the emmonle cerefully
215111104 ovor fato 25 eos of B/70 eulfure coide The unnoutralized
eeid wae titrated with B/70 sodlum hydroxide using Teshire's indiestors

teloulptionas B oos of @ 1 %o 40 dilution of urine is equivelent

0 0,120 oo

28 ~ aue of &!ﬁ sodiun hgﬁrﬂtﬁ uped x 002 x 24 hr, urine vol.
x

mne oFf nityogen in 24 hre semplos

Jo Iotorminstion of Fermentable Suger in Feoss After roid fiydrolysis.
Is ieid Hydrolysis and Properstion of Tilsrotes
mﬁ fron filtrete wes prepered sceording to the method of
(37D
Jteiner, Urben and Wees,.
Reagente. 28 per cent Ferrvic Bulfate.

Barium Cerbonate

i
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Fesgonts continued.
Sulfurie seld CuPe

Proeedurs. 50 oos of fuosa in 10 per sent eulfuric aoid
wove Ailuted to 200 eoe (giving 0ub M woid) snd gently boiled usder
refiux for 5 hres The solution wee oooled and diluted $o 500 ec.
an q@. of this solution were Pleced in a 00 oy Erlcameyer flauk
uith 15 oa. of ferric sulfate golution ond mired wells About 00
gmey of berium &Vaﬂamta vore odded in amsll portions with shaking
until mogt of the ssrvon diouide wes expelled. The flesk wee hen
atoppered end shaken vigorously end the pressurs relessed repestedly
until no more cerbon 4loxide evolveds The mixture did not redden
blue litmme. The aaiﬁﬂm was filtered under light suotion on s
Biiohnor filters The filtrete mee mede sold %0 conso red peper by
‘the pédition of 23 drops of soncentrated sulfurie seid end filtersd,

Ile FYormentatios of Filtrstes
The Tiltrete wes fermented secording to the method of Curtis

and %st-‘ ai’ |

ms,gaata;. 16 per cent suspension of Flelshmsnn's yenst,

Progedure. 5 ocs of yeart suspension were sendrifuged, the
supernatent liquid devonted gnd the sidee of the csmtrifuge tube end
1op of the yesst layer w:(p-& with s smell roll of filter papers sbous
10 oo, of filtreste were added to the yoest tube, mixed well with the

veast and allosed Yo forment &t room Sampergture Tfor 16 ninutes with
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oscenionel stirring. after gontrifugition, the filtrete was foounted

thromsh & small Tilters

173 analyelie of Tiltwate for Fermentuble “ubstsnoos.

(36)
Hothod vesd wee thet of the Laborstory (utline of Biochemiatyry.

(39
Reopentss  Shaffor-igrimanneconogyi foesonte
Gmse poy liter.

Aphydrous Sodlum Cerbonste ‘ 25

sodlon Bissrbonste » 20
Rochelle Gelte 4]
gopoor mlraﬁe with § moles of water T8
Fotessium Iodete {20 ooe of 1 ¥ solution) Ca 856
Potassium Jodide 1.0

Todide=ixalete Boaéaatg
2 per cent potessium indide contuining 2.5

por sent potassiuva oxelstes | '

flommel Sukfuris seld.

sodium Phiosnlfete 0,008 N, prepere: from ¥/10
gtook polution.

‘ 1 per cent stereh solution,
Frogaecures O go. spmplos of s&é farnented end unfermontad

filtrate, sash in dnplieste, wore plpetted into 28 x 200 mme Dyvey
tubes, O drops of 0,08 per eent phonol red sdded, end 0.3 ¥ sodiwm

hydroxide natil the indlestor tuwrned rade B dlanks of 5 oo, of
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&istil}ad water sué phenol red were also prepared. After the s=ddition
of & ec. of sugar resgent to the tubss, they were coversd with glass
bulbs and heated in an sctively boiling weter bath for 15 minutes.
The tubes wers then cosled to shout ¥0 degrees €, in = Yessel of watar,
such, followed by 5 co. of 1.0 ¥ sulfuric acid quickly blown im. Zach
- bube w&alshaken with bulb in plsce, until the precipitate of cuprous
oxide hed dissolved. Aftor standing 510 minutes the sides of the
tubes and the glass bulbs were washed dowm with @ fine stream of water
from & wash bottle. ?isratioﬁs wore mude with‘ﬁhim$u£fa%a, & drons
of 1 per cent astarch soluiion being sdded neay the endpoint.

Caloulations, Celeulstiona were made in tewms of glucose
redueing equivalentas. 1 et of thissulfate titration iz equivelent to
0,112 mgnms. of glucose,

0,485 cc. of the originel feces mizture was

presant in each sample,

gus. of fermentsble reducing substence ip total ssmple.

K. Determination of Fat in Fepes,
The Saxom Method se outlined in Hawk an& Bergelm was uﬁaé?()
Reagents., Copcentrsted hydroehlorie acid,

Ether.

98 ver esnt Aldohol.



Low boiling Petroleum Ether, leaving no detectable
rogidue upon evaporation.

Procecure. 6 ¢o. of the acid feces mixture were pleced in & 100 ec.
gless stoppered graduated eylinder., 1 ¢os of conesntrates hydrochlopie
seid wes edded and sufficlient distilled weter fto meke ¢ total of 30 ce.
Sxactly 20 og. of ether were added, snd the oylin@er stoppered, and
sheken wvigorously for 5 minutes. This was allowed to stand for e few
aeea#&a, snd then expotly 20 ce. of 85 per cent slechol were sdded and
the eylinder siain gheken for 5 minubsss This was peruaitted to stend
for a short time to gllow the ether,contsining practisslly sll of the
fat, to ssparate. The ether layer was blown off into s 150-200 ee.
beakers This wes sceomplished in the seme memner thet water is blown
from a wash bottle, usiug.an upward bent tube placed at the ether-water
Jusetion. The thin layer of ether which remained was dilubed with 5 coe
of ether, the eylinder slightly sgiteted, and the ether blowan off. This
was repested B dimes,; cars being taken esch time to wesh domn the sides
of the eylinder. The stopper wes also washed,

20 0o« of ether were agein added and the cylinder
ghpken for 5 minutes snd set esido, Then the e¢ither had nearly stretified,
i% wss blown off end lﬁaﬁﬁfi 8 times me belore.

The ether-sloohol solution was evaporsted until ne
troce of the alcaﬁﬁirﬁmnineﬁ; 30 et of low»bolling petroleum ethey
wore added and the mixture gllowed 1o stend over night.

The petroleum sther solution of the fat wes filtered
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end the filter pepar eashed sell with netroleum ethers Hoth filtrate
and wapehings were osuzh® in g weighed 100 oc. baosker, The solvent
waz oveporsted snd the begker Aried at 100 degrees ey oooled in s
vagsuum dessicator, and woelshed,

Gulouletions. Wolght Of remidus x 200 = gmes of fat in totel

oamnle.



Teble I

Oalojum snd megnesiun veluves in blood serum and
urine for KRe, & young fommle students

4s Without medicstion.

Caleima Harne elum
Date SeorEs mnde Urings gnse Gerom wgmse Urine guss
per 100 soe per B4 hrs. per 100 ges  DpoY 24 hrss

8/20/4 .51 04804 1490 O.108
ofer/al 981 04205 2407 0073
afasfal  9.94 0.888 BeEB 0e 008
2/ua/al 10,30 0,340 53 0,108
e/z/a) 11,00 0, 202 1480 Cu 118
s/sLfal 10,90 2450

s/ 9.50 0,200  _mey g.l1s8
Total 70,76 1.888 14,09 O.826
Average 10411 _ Cu 255 2013 0e104

Be & gnmes of magnosiun trisilicste per dey, started &4/1/el.

4/2/ax* 10,18 Gek02 GeB0 0a100

afa/al 10,70 | 1480

s/afal 10,37 0,370 1.91 04188
a/ofar 10448 0y 326 a0 0200
Totel | 4l.%L GeBE8 9231 0.488
Averuse  10.43 0. 329 LedB 09185

¥she wey wery drowpy sné noticed slight disrrhess Drowsiness eontinued
throughout the oxperiment.

The urine specimen for 4/3/¢) wee scefdentelly losts
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Teble IX

Galeium snd megnesium values in bleod serum
and urine for B.Dy & Lemale medigel students

As Without medication.

Galoium Megnesium
Date Serum mgms, Urine gns. Serun mgme. Urine gms.
per 100 ec. per 24 hre. pex 100 ec« per 24 hrs.

2/21/41 1l.2 0,181 1.7 0,055
2/23/4L  11.3 04208 2430 0,058
2/24/41 12,0 0,273 2,00 0,097
2/26/4) 10.4 0,187 1,87 0,088
2/26/41 11,9 0,240 2,12 0,087
e/e/ar _10.27 1,80

Total 67,07 1,080 11.60 0.355
Average 11.18 0w 218 1,93 0. 071

Bs © gmss of magnesium trisilicete per dsy, etarted 4/2/41

4/3/41  10.28 0,199 1.80 04343
afefal .99 0.252 1.90 0,101
4/5/41 10,38 0,216 1.80 0,144
e/6/e1  10.18 0,272 2.06 0,183
s/ 0.8 030 2,15 0.008
Total 51,52 L.245 9,71 ®. 869
sverage 10,07 0.248 1.9¢ 0174

No unucupl symptoms were noted throughout the experiments



Teble I1I

Galotun and magmesium velues in blood semm
and urine for R.B.; a mele medical student,

Ls Without medication.
Calefom Magneolum

Pate Jerum mgmae Urine guse pH of 7Titrable Sorum mgmes Urine gao.
per 100 wos por 24 hyss Urine esoldity par 100 coe por 24 hre.

4/18/a1 10,90 | 2408
4/16/a1 10,65 0,280 645  £8.90 o224 0,078
417741 11,18 0,830 Be¥0 404858 180 0,070
'4{1&/»11 1118 0,240 Be¥0 55,09 2420 0s114
4/18/41 11.28 0,277 6400 24400 1.7 Ou 119
¢/e1/a1 20,83 . 8438 —
Total 65,91 0,997 £3.60 138,36 12.49 Us 378
_Avers ol0,.08 0,249 5498 35454 2408 0y 004

Be © gmo. of megnesium trisilicste per dey, storted 4/81/al.

4/ee/a)l 10489 Oe298 6090 88,00 1,07 0080
4/83/4) 10,25 0.824 Be38 80,40 8400 0188
s/26/a3 10,78 0,208 0.80 26,70 2440 Ga218
4/25/41 10,78 0.8l4 0,00 16,37 1.92 04009
afeo/sl 10u58 0800  £00 20 2202 Qw08
Total £82.08 1139 Bl78 18296 2480 0.620
iveregel0.50 04828 688 D409 1486 Da126

Unly s alight sleepioses wes noted shioh lested throughout the experiment,



Table IV

Gslotun ené megnesium walues in blood serum
and urine for CeWy @ melo medlorl student,

fs  Tishout wedie tilons

Opleium , e zno s {um

Tate Oerun mgus. Urine gass pli of Titrsblo CJorum mgmes Urine gme,
per 100 cos por 04 hres Urine aeldity per 100 acs por 24 hrge

afs/er  10.48 | 250

afc/ar 10,48 1486

a/v/ar 10445 04408 5.50 4028 1498 0,128

sfa/er  10.84 0,550 Be00 34 1,98 O.118

efo/ar 0.8 0,418 650  31.20 1+63  0eize

4/10/41 04440 5,90 D000 0 10O

s/1e/ar 588 2378 Be80  S8.40 2s17 9,108
Total  ¢l.82 1,904 £9.30 218,66 11,78 04568
Averege 10,30 Oe 300 5480 &ma 1.96 0e114

Bs O guee of megeesium trisilicate per day, started 4/18/41, Je

was vory neuscetod after telking 4 mus.

4/13/a1 9.88  0.%08 8,00 37,28 2460 0. 093
e/ 9.0 0, 564 B8O  B06,00 240 04088
4/a5/68) 0,80 04 360 BeDO 38,25 1,70 04106
¢/18/a1  10.27 04300 580 8020 Le78 De 0
shr/a .27 2430 5e20  E7.10 8225 SellL7

Totel 40,02 Lo 740 9,70 188.81 10 g7 0. 808



Table IV continued,

Serum mgmes. Urine gms. pH of Titreble Serum mgus., Urine gme
per 100 ccs por 24 hres Urine ecldity pexr 100 ve. per 24 hra,

Average  9.92 0. 348 S 94 3666 2.13 0.009

Exeept for the neuses noted on the first dsy of m&ioatim, there were
no other sympioms.



Teble V

Caloiun and mepnesiun walues in Blood serum
end urine for i,% 7., @ mele profeseom.

As Tithout mallesticom.

¢aloiun Hegneaivm

Date  Cerum npmes Usine omae Soyum mgmse Urine gmes

por 100 ec. por 4 hrse por 100 ces por 54 hro.
s/eofal*  10.30 00308 1278 04109
B/o1/41  L0.850 Os 468 1499 0. 143
gfeefal  11.90 BeZRO £.38 0,073
g/eafe) 10420 0,850 2426 0,085
g/esfal  L1.70 0. 558 2s10 0090
2/27/41  11.30 0e 306 2604 0.086
e/oB/a1 11,00 " 209 T
Totel 76,70 BodLY 15,00 0,602
Average 10,98 0,363 B415 0,009

* galeiun moif vhoprbste wee tokem on this dete, end was exoreted
in the urine on ths following Guye

Be © gmae Of mozmesium trisilicste per Gey, started 8/28/4l

aft/el  11.00 00 378 B. 24 0el78
s/2fal 10,80 04353 2,88 00158
afa/el 10,80 04 366 £407 0. 247
s/afel 10410 0,258 1,80 e 104

a/s/ay 000 0,280 200 04140



Teble ¥ ammtinved,

Celeium Uepneaium
Tete ﬁum Hg e Urine gnoe | ferom tgnse  Urine gnse
pof 100 cc. poy £4 hras por Y00 ses  per M hres
sfo/el  Mal0 Qw88 2:08 2:008
Tokel 65480 Jegtd ' 18,03 V2D
Average 10,53 Cul307 207 0.158

e notived s drowsiness én 3/1/4), which increesed over a period
of ahout 4 days, -né then graduslly vent aways

as/ie/el 0,00 04 300 Be36 0.160

3/20/4) 10,90 04350 2400 Oe100
s/er/al 11,00 0e320 2:58 0s273
Totel 80,90 0.978 8e71 04403
Average 10430 04388 £e36 0.184

About 4/1/41 he degsn to metice & marhed vegulerity of bowsls, and
e mthor disagrecsbles Secte in his nouth,

Dy The aame tricilicete routine was boing ¢ostiuued.

Calelon Hogneeiun

bete oeram mgma, Urine gmes pH of  Titmbdle Sermm mgus. Urine guss

35

per 100 cos por 24 hras Urine adldity per 100 oo Dper 824 hys.

&/14/81  10.38 04804 8.18 43,13 5,08 0s150
418/a2 10,56 00348 Be 30 58, 14 2417  0u)E3



Table ¥ coutimmed
%a The ceme trisilicste routime eontinusd,
feloium | Cagnesium

Date Sorum mgnse Usine gnse D of Ritteble ferum mgess Urine gus.
por 100 oo« per 24 hrs. Urime pelility per 100 og. por Hi hre.

a/z1/41 * 10,74 0,410 5490 54400 £,08 04208
sfse/a 10,48 0,280 BB 40,08 257 0,126
- 4/e8/el  10.40 04110 2,00 48,08 2470 04 554
s/pe/a 10,18 0.206 5,00 00,80 Le25 0.248
Total  4L.80 1.017 21,45 174.00 8. 40 04014
Mvoregs 10,47 0284 B8 43,52 2,10 e 289

* Om this Gato K.S¥s began to have cevers diekrhes and $herefore
stopped taking sgpnesiva trisilicete. The digrrhes continmued throughe
ot the dstes im the teble ead greduslly desresced



Pable VI

Caloium and megnosium wvelues in blood
acrum snd urine for %, &8 profes:op.

Ae Tithout medication.

Caleim = legnecium

Date Serum mpmes Urioe gmes Pl of Titredble Jerum mgms. Urine goce
per 100 pee DOF 24 hrs. Urine aoidity per 100 ¢e. por 34 hres

6/18/41 10,79 2400

s/ie/al 10,70 0,081 B.80 80,74 2.18 0061
6/30/a1 10479 04104 5,10 6582 3420 04076
a/21/a1 04160 520  @1l.90 0,048
6/23/4% 10,84 0.187 4478  83.20 2028 083
o/calal 10,67 Qe300 520 5578 228 9084
Total 5383 0,840 20.78 20,41 10,88 Qs 380
Average 10,78 s 100 Beld 58,689 218 3 069

Be 6 gms. of magnooium $risilicete por day, started 8/84/41.

6/28/41 10.87 Qe 288 Be20 86,99 2,18 0. 096
elesfel 10,09 0u 254 Ba25 700 2450 Olle
s/av/ay 10,07 0u220 Be30 79080 2e B0 0e198
6/20/a1 10,48 0e1B8  E.50 50400 213 0,370
Totel 41,01 0,900 21,00 200,00 0,26 04655

iverage 10.48 0.288 5.806 P4, 08 t ] 0. 150



Table VI contimeds

O The trisilicate routine sontinued, snd © doses of hydrochlordie
ecid, cach ogulvelent t0 54,80 eo of N/I0 eeid, teken deily before
moalay wes sbarted 6/88/41.

Calcium ' Magneosium

Date Sorum mgme, Urine gsee pHl of Titweble Sorun mgase Urine gus.
per 100 eos per 54 hees Urine scidity per 100 soe por id hres

e/eo/el 10,09 04280 5,00 110,00 1003 04 225
6/20/a) 10,97 SeB6L 5,00 1400 E.08 9208
Total 80,86 0.841 10,00 284400 8496 0ud2?
Averape 10,43 0,270 6,00 132,00 1,08 04214

Thers more nO umusupl symptoms noted threughout the entirs experiment.



Teble v11

Caleium end magnesium veluss in blood
gorum ond urine for PeSs, 8 Gisznosed
vaptie uleor gaoes .

4« Um g pepbie uleer dlst; but w»ithout medicstion.

faletium ippmesium

Date Sorum manse Urine gues Nl of Titreble Sorum mgmss Urine gme.
por 100 ece Dor 24 hro. Urine esoldity poer 100 goe por 24 hyw.

8/18761 10489 : 1,90

e/19/aL 1&.69 0508 By 80 5778 1.90 0. 145
8/20/61 10,09 0,416 8400 51400 1,98 Calld
e/a1/a1 0o430 8,40 52,10 b 0188
6/23/61 10,67 1a90 ———
Total 48,74 1e864 168,00 162,89 7.76 0,580

iverage 10,60 Daddl 8600 Be 28 1.04 0,127

Be © gnm of magnocium trisilteste ,sterted 6/22/41

e/ea/el 11,15 0,500 6,70 18,80 1,69 Gu186
s/e/al  11.18 0.426  8e40 8400 1,08 0198
e/es/a) 10487 0ud76 8?5 54,00 2,87 04270
ofe7/al 11,08 0e300 7B Ela00 228 Qa213
Totel 44,08 1,002  BG6.06 102,80 Bed4 0,808
Aversge 11,00 0,378 8,86 40,70 .11 0e 20}

o umisnel symptoms vere nofed throughout the entire experiment.



Table vIII

Oaleium and magnesiun veluss in blood serum
and urine for E.S.W., three monthe after
discontimuing wagnesivm trisilicete,

he Without mediestion,

Galeium

Dete Serum mgms. Urine gmss

pH of

per 100 se. per 24 hrs. Urine

7/21/41 11.10
7/22/41 11.33

Total B2.48

Aversge 11,22

0.324

0,228

0.452

0. 226

B.70

8,50
12.20

8410

Be 6 gmse of magnesium trisilieste,

?/23/41 11.09
7/24/41 11.09
7/28/41 11,48
7/26/41 11.39
7/27/4) 11,39
7/28/41% 11,38

7/20/41 11.08
Potal 78,90

Average 1l.27

0,498
0.400
0. 368
0326
0,401
0.340

Os.224
2.541

0. 563

- B85
7ell
5470
64,30
630
5460

6.00
43,35

G.19

* Stopped $risilicste on this dates

Titrable Serum mgms.
aeidity per 100 cc.

Hl.94

51,58
1’.03; 4"

BE.73
started 7/22/41.

52080
iz.88
51,00
25,92
55421
48,00

5438
278, E

30.74

Magnesiuvm

1.55

L85

310
1.56

L1 63
1.8%
1,40

1.30
10,64

1.52

Urine gms.
per 24 hrss

0.080

0,080
0,120

0,060

0,080
G.087
O.129
0.098
0.068
0,044

0040

»

0,073

Drowsiness was noted for seversl days after beginning trisilisste.
Diarrhea conmtinued throughout the medication period.



Tables IX

Caloium and magnosium wvaluee in blood serus
and urine for M.ls, & Glagnosed peptie ulcor

facge

4L

This nmen had been taking magmsstux trisilicate for several months,
One wesk previoue to this exporiment he begnn to tale 6 gose por
fay, and continved on this routirne throughout the deves in this teble.

mloiu

Yagnesium

Dute Serun mgmse Urine muse it of Titysble Jerum mgne, Urine guse
por 100 sos por £4 hrse

por 100 o por ié hre. Urine

o/es/ar 11,48 Os181 #5500
6/84/81 10,87 (e 306 EN
s/es/aL 11,02 0.27¢ 6,00
6/eefal 11.08 D:860 8,00
Totel 44,19 1001 23,00

Avorage 11,08 D263 B 90

eol@ivy
€107
38,77
44,8
42480
160488
426 22

215
2,80
1.03
180
7485
1e06

0204
Q¢ 188
Q282
Qe180
04854
0s104



Calaiun nnd Megnesiux velues
in blood parum TOF L.SsVa

Ax  Tithout mefioctions

Tme SAL/QL
8:00 s

" Be 8 gus. OFf magmegiun trisilioste taken at 83110 AN,

0340 an

9130 am 10404
0140 A 10,88
10110 AN 10.0¢
11100 su 10.48
12:00 au * 19,25
2:00 M | 1e2
4100 P8 10,k
Averegs 10,20

Toble X

Serum Caeloium

"

"

»

L1

10404 mgmee %

10404 mgmge %

”

"

"

3 84 hre. eftor taking tristlicate.

#8110 am 10434

"

Gn
i)

Serum Npgnesiun

1.87 momes 4

178
2430
230
Eadd
2043
Be B
303
248
B 47

2,50

B

#* prowsiness becsme notisidle pt this time. IV weo merked st 2100 Pm

end had decwessed by 4100 M,



&3
Table XI

Celeoiwn end Megnesiun values
in Blood serun LY FeSaVs

Ae 24 hree sfer ingestion of O gue. of megnesium trisiltoste,

Time  812/a) Serum Calefum Sorus Vepnesivm
8110 10,34 wwase § BoBS mgane £

Bs O guse of trisiliceto vere teken et 8:10 B 4 totel of 75 o0.
o2 N/10 HOL were Saken in © doses of 25 oce each st 8110, 9:10, end

10:30 s, ,

9120 a4 10,84 ngase % 2e46 moues §
1050 m 10,56 = o 248 ® @
12100 a4 10,48 ° o 2,80 » ®
2160 ™m* 10,48 = L 487 ® "
4100 B 10,43 ©  » 200 & @
Aversso 10,80 = . .98 " .

* Deoided Growsinees was noted at this ¢ ime.

0« B4 homes after 6 gase of $risilicate, token 8/12/41.

8:10 a4 8/18/4% 10,48 = » B3 * m
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Bl

In order thet the effect of $risilicete lngeetion ey be soem more
alesrly the tebles below show the sversge veluse for the experimental pore

iode Tor esch individusl snd the eversges of these individuecl sverngnos

Tebleo XIV
sorua Osleiwm A Urine Celeium
Hozmels Hodie-tion Horoale Hedient] one
EoHs 10,11 10.42 DeRB4 Oa 529
Bely 11020 10,07 0,218 0248
ReBe 1008 10,58 0,249 0,288
O 10,30 Sa 02 0. 008 (e 5348
B¥ 10,96 10,58 04305 04307
BT 10478 10,48 0. 188 Qo288
190TRpel0, 72 10,45 0.208 e 204
Teroentege deercese & 2,771 Percentege doorosce n‘h&‘?
Serun sgnesimm Urine Magnesium
- HaRe 2.13 2e48 o Gel04 0163
Bl 1,93 .08 Ge Q7L Qe 1?4
RsRe 2,08 1.86 0,004 Os126
Cela 1.908 2418 Ovllda 0009
EaWe 2418 2034 04009 0,108
“aTe 218 B.22 G000 0130
Averpst B.00 2418 G, 007 Oe LB

rorcentags insrsese 3 5.5% Peyoentoge inoropse m BH.07



Teble XIV continued.

2); S Titreble roldity
Hormals liedication Howmals Hedloation
BeRe 8498 8035 Be36 " 20a09
CeWa BB BeP4 42.73 50506
TeWe Bull) ©.18 B0 68 B4« 30
Wels BalB e 20 B8.20 74,52
PaBs  5a00 8460 6428 40,70
CPy  EaB? Satd £2.38 £a87
AvareceB. 74 Gol2 45410 40,00
Porsuntage inorease i GeO%s Perventegs decroane s 1l.bl

Py -
\ = Nl



DESCUSSIOR

In this study of magnesius Prisilicats in the body, Sheve sosmed
to bo littles effoot upon the serum celoiuvms In the omen of some
individupls 1t inoreesed slightly after tricilicnte ingection and in
othere 1% deoresacd similarly, as st svorsge dossewsod £.7 per cente
The seme situetion wes noted for the urine gelefum, the per centege
deareece being 1.3 In the exporiment cavried out over s period of
sovon wooke Shere wes ¢ slight imereese ia urinery outpud of aaielhn
at the end of the experiments Whon mediontion weo stosped the dalotum
output dedrepsed narkedlys

In moot ceses the effect of trisilicste on the fasting serum
magnosiun wee to ineresso 1% slightly, ithe svernss inmorsesse heling
8.3 por gonte Only two individuale out of moven showed sny meried
insreese, this cegurring st the end of twenty=-four hours,.

The magnesium curves run oo 2,5.5% bDrought out the fnterenting
fact thet regardloss of the neildisy of the gestro-inteostinel treet
maximen sbeorption Of a dose of alx ghes of tristlisate coourss in
#izx hourse At $ho oix hour perlod the grestost sedstive sotion wes
nobods The ingsstion of V6 eoe of K/10 hydrochlorie ooid mavkedly
inoreaced the ebsorption of megnesium, The maximum gorum megnesium
with trisilioste end hydroshlorie seid wes 34 per oent higher thsa
with trieilicete nlonc,

The effect of trisilicete om the urisary ezeyetion of megnssium

woo extremsly marked, The avorege inerosce was 85.8 por cent, end in



oné caee, BeDe, the smount szoyotod wes moye then doubled,

The urinery pll wes inorvssed in evory osee by trisilicate
ingestion, the averege inoresse belug S8 per cent. Correspondingly
the titreble scldily decrepsed inm every omco oxcept une, the averymge
lovering being 1.8 per conts Peosl pH wes inorcssed am swversge of
11 per cent.

In the digestionwsboorption exporiments perfommed on two pubjects,
the reculte were more etriking in one osse than in the other, but both
showed dofinite chemgese There was On an everage 107 por cent inercese
on fecal nitrogen efter medicstions The sus of urinery snd focal
nitrogen for Cele dgrh.g the normel poriod was 9,460 gne. snd duwing
the trisiligete routine was ©.82 gos. On the other hend the sum in
the oo of KeleWe won 1714 guse during the oontrol period snd 52,50
@mes Curing the ezperimentel pericd. 7he weather wes untsually warm
during the eomtrol period which might eccount for the deerepsed
ingostion of protein by Eefe%s The retic of urinary nitrogen to
fegel nitrogn Gsoressed 46 per gent durisg the cxperimentsl psriod.

Thare sre thice poseidle vays in whiech megnosium tricilicste
mey oeuse inereese in fenal nitrogent

1+ The megnoeiun drisiligete may cdaordb esnd insetivete
9!%@51%13 ONZIMOn,

2¢ Dopoalition of trisilicets on the indestinsl epitholium
may oscur with ¢ dooresse in pemsability to protein digestion
produsing

e Trisilicete mey interfere with poptic digeesion of



&

protein in the stomsoh se the reoult of seutrelizstion of geetric jJulos.
There wao Mem&as,xy no sffect oo fat abgurptions The sverese
snvant of Pt found ia she stocl per twenty-four hours during the
eontrol peviod wao 4478 puse and Jurisg the Syrisillesie mti#o won
4oB0 guee
Corbohydrate sboorption wes lilewies unaffocteds The eversee
fomentsble osrbohydrate aftor sold hyirolysis, ocaleulated ss glucoes
por twonty«four hour stool in the eémﬁml poriod was U.08 gese and
in the trisilicets poriod wna Qa3 uoe These resulte show dettor
#ham 92 per cant offictomsy of utilimsaticn in beth control sud

sEpevinontsl peritdes



QOECLUSIONS

8ix grems of megaeeium trisilicete, Seken three Simes Suily
in doses of two greus esch, »esulted in the following:
1. 1o epprooisble effest upom serum celeium.
2. Ko immediste offect on urinary csloium output, but sn
inoresse in the latter sfter geverel weels of consinuoua nedication.
3 4 slipght inoresee in sorus mognesiun in wost cesss, with
o marked offect in o Lfov oseess
% A merked Iserecse In urinery outmut of negnesivm,
~ alowet doudlsd in most opevs, |
By 2n epproolsble inoresse in the pH of Motk urins ond
foees, |
6 & decrsas® in urinery titredle soiaity,
7¢ An intovferense with protein gheorption as i{ndicated
by & morked fuoresse in feeal nitrogsn and o deoresse in the urinasy
| to fessl nitrogen ratic,
B8y No eppreaieble effest on fat absorption,
% o sppreelable effect on varbohydrate abaorptions
A single dose of eix grems of trisilicete resulted in the followingt
l. No offect on gerum osloiume
8« Ineressed sorum smgnoesium with s meximes velue in aix
hourse |
The vddition of hydroshlorie soid %0 the trisilicete roubine
1 resulted in the followiag:

‘ 1« & riee in serum megnosiun.



2

B
4o

Ne effect on serus celcium
An inoreace in urinerr ssloiume

An inoereese in urinery asgnosium.

67
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