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Concerning tho Calelunz and Potazsium Lovel in Blood Seruz in Paysi-
olozicel and Pathological Ceaditions.

by L. H. Litoshnoalko,
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Caleciux and potessiva rove o mpd.izand role in ko
lcvol of the.c elcctrolytcs dn P Tlecld eon kave o oo
izportonce. Unforturately, the voo of fhu éoto, cco.sern
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cadiny Sho ocnicina
aad povassiua level ia tae blocg, is bindored by & laclk ol

tion of, first, what we cust ccacider & vhysioleszicsl noru, ond ceecad,
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" what azounts of tha electrolytes ore ch;.“uue¢i tic for tao 55

Veas \A.l. -er-.\v

pathological conditicna.
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e chall ealy coacern ourgeives wi
uz ené potasgiua in the blood. Iuring
izzonaely in tho ionizeld fraction of ths aminmersl colbs, copocizlly of
caleiux vhich kis, cvldently, & coro sotive mhysiolosica) role. ilcic
and fostinga gavo a forsulae by whick it iz —ogsible (o dcterzize the io-
alzed calelva condents in blood cerus evea more accurcicly $oia Yy tho
diroct methods This formula chous thot the icziced calclun coateass of
the bleood iz o function of the szgrezate quantity of protoins in the
blood, For ifs part, thore existsc a very clcas corrolchive tis bBotween
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the proteins of the blood and totval calceiuwn; shic is stated Ty zuny e
thorc. From this, it follows that botweon total calciuvn ond iozize .lc-

{ua cust also exist 2 close relationsiip., Actually, Jor example, Eyruvrt
parallel data, coacerning the total coleium and the diffvsced eclelium in

differeat patholcgical conditions, give a corrclation coociliciens of 0.98

for both quantitics., Ia this woy, rcgerdless of the faet that oaly the
lonized ealciva ig active, while 21l of the calclun is not, the delerai-
natioa of the total cileiun docs not loss its practicer importanceo,

Coaccraiag the question of the physiological norms of ealciw:, nricr
to Jcagens work thors werc only coatradictcry data dased oa cinzle obser
votions and dissimilar mothods whica in 2 or 3 instaaccs gove quantities
that did not correspond to exzch other. The caleiun nora dota published
wfter 1918 are brought togcther in thoe rocenly pubdliched Lhrotrom moao-
graph, Includirg alco, secver:l works publiched in the last two years, wo
collected 52 norms (for the poriod 1918-1535 inclusivoly),

The first thinz of this that sirikes the cye iz tic nonconforzity of
the soparate norms tetween themsclves, Tacse dicercronclos can bo o
tially omplalred by the differcacs of tho mothods cdopted, Tt cvea Yy

similar iotheds, tho céiserepzncics bebtwooen $ho goporaio Susi.Ls 20OVE WO
Bo 60 mommied Ul.$ the hichest lizitotica of oas mora zoivor Lo.lina tho
lower limitovica of the other. Whuo, / tho DBoard modhow, v oo ooy

liaitation of tae Billinshoimes nors counrises 9.6 Los, tub the Leilier
~ovny found ia tho saze ycar and iz aluost the como nuslor of weonle,
vely besing with 10,6 5. By tho Ercser and Digdall =zcthed, tho Likizt
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(:> norz ends &t 10,5 ng%, tut the Loccn end Krasnov morn bezins at 10.7 mg g,
etc.

Another characteristic trait of the calciun morns iz a vory large
fluctuation aaplitude of thelr upper and lover limitatione. By & majore
ity of the standerd norms, fluctuntions within the limitctions of 1,5=
2 mgﬁ are considered physiological. Earstroz, on the tasis of his Qy-
aamic investigations of calcium variziion durins: o doy, conctdcrs 8.2
and 12 nZ% as the extreme points; in oiler words, ke coiablizlics tho

’

fluctuation range of the aoramzl colelva Iovel wb 3,0 =os.

The literature on the potacciux morss {o iucompsrzally vpoorer. Faviag
supplemented Thoxasson's data, wo woro 2ble to collect caly 14 potassium
norng. And hereo we meet extrexmely differinz fimures, cvez in those insiancoes
when they were roceived on relativoly lorze groups of healiliy cublects

Ve
The fluctuational range of the physiclozlcal linmitetions by ounc and the
same author is gtill wider than for calciuwn, Kremer &;i Tislall coapu
the variance of the potacsium content frem 18 to 22 il o3 rhyslole
ie, within a range of 4 mgf. Tho range of norcal fluctnauxo:s o¥ Cl'zoer,
Paian and Berteaux attain 10 mgh.

The clinical importamce of the elzcirolytic lcvels iz tho blood ic
oxtremely deprecieted by this variety of figures beinz givea oz & noras
depending on the cholcse of one or another of the fijures, the level of
the electrolytes in 8 given person can be recognized as eithoer nirocl or

O pathological.

The wide range of the physiolozicsl norm's extreme limitations crcates
i a hindrance in the elinical use of theoco Indicos. The widor the zoae of

the physiological fluctuntions of s given critericn, the szaller tho nuno-
ber of cases that fall outscide the limnits of the norm, znd the more selden
the given criterion can serve as an iadex of an organism'u pathological
condition.

. Tae literature on the questicn of the potassiun and caleiun ia the

; ciffcront diseases is vory volunminouws, Lul is distirsuighod olzo by en

| extrcno inconsistency; that s exnlainsd, first of all, by tho caall nune

ber of oboervations of the separate paianological conditlons; busidez that,

on many diseases there are no coaparative iavestigeiions cudo Ly the same ,
ucthod end in the same laboratory, Zhrsiroz, suszain: up his ncarly one ’ !
houst ive review of litorature on caleiun vhich ocncompassed 15 groupa of ‘
different discascs, comeo to tho follovwi:zs conclusicas, ¥ Iata conccrning

the outual rolationship of the blood sorun's culeiua in tho difforent dige

euses vory to a high degree. One end tho size discasos are characterized

by first a normal quantity, and then by a lovor quantity, aad azaln by a

bigher quantity, Tha quantitiec roceived bty the differcut suthors for tho

sune discases can give a variance of up to 10 1:9,® The sozo can ba sald

in relation to the potassium,

The inadequacy of the status of the prodlex cozcorning the caleiwn
<::> cad potassium levels in physiclogical and patholosiccl conditic.sz jusis-
ifies our attempt to return to thio problem on the tooiy off w....ve diia

and an exact statistical preparation of them.
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For our noterisl, wo uwzed ths dovcrminations of caleiun and potes~
aiwy in the bdlood cervn of varicws r.ticnts who had applied for treate
ment wita lysctes Curing thc 1933-1%¢5+ porlod,

O

caledunm delerninations were
mede from 1,600 u vere exanined prior to, and aft-
er the treatooat); :ns wore epade fron 1,530 ratients
(509 werz cxciincd pri and afvor teeatmead)e '

inell, for t..n

Tas detoradrotions wers t..l Ty Lo soae worker cnd LY the soano moths
: 0d: the calciva was deterzized iy $oo Dilcard cethod ond fhe potzssium by
; tae Krczer and 2isdall lctnod; the ulees uig token frea the ulcar vein

! with an expsy stozach, after 2 #¢ hour dlct without szioal “-a,c‘ns; the
deterzinntions in the blood ceruns vers wode nt G-10 Geee Vo, ia this

way, have & completely valfora caterial, Jx..:aing our malcricl by ¢he

coparate Clseases, we arc eaclly comvinced that thero ic nct ono discase

vaich would be characterized by an aisolute preconincnce of indisputably

high or irdigputably low figurces ol caleium or potassiunm. In any discase

thore is eancountered high, modiuva and lou levels of tho elccirolytes,
wacreupon the wsodiuvy lavels and those near $0 thexm predoninzto, rather
than the extrecs levels. Thus, 4f we agrec to consider the cvercge val-
uwes for colclua at 9.5-11,5 mgh, and for potcssiua at 18-22 =y, then 4n
these renzes, from any of the 20 greups of the investizated discoses, are
i found 78-94 ¢ of the calcium observations and 75-91 % of the potassiux

i observations, {
|

)n‘x“

! <:> Corracoreondingly, the mean arithuctical levels of the calcium and po-

{ tessivm Aiffer vory little from cach other in tiae differcnt discases. For

! culeiun, the maxitum vaeriznce botwcon the averczos (psoriesis and ncoplasa)
: coounts to 0.36 mgf, for potossivn (ovarian-menustrative disorder ead adie
‘ opeis) = 1.25 ma. |

T0 chock the stability in the differcnt averases boing comrared, we :
uzed o statistical test in the fora of tha so-czlled average error of
difxorcnce, Swa average error of differencoe is computed by the foraulad

T et

: <
i PR +57 s tue calewlated varicace. l

i !
b, ~ Y = the quaniity of steiicticcl scries teins comparcd. i
Tv i censidored that the difforcnco betweea the crithuctieal averascs <f
;ho tvo serics (Mg-My) moy bo coacidored eatirely pwoved and ctuble wien
Goog not execedd more than threc vizmoes ite over. o wrror, I8 duras out
the differcnce in the ave rozeo o not in & vinsle cooo cizsoed thelr
by wora toan threo ticcg, It 13 evidont tiit a2 & vullilicatly larse
o o obsorvations, the dictritusica curves ol sthe cloivi cad notice :
civa ;cveln a various dicoases Rave .or2 of a cun muity v & ddll reacy,
tad are distingudsined frea cuch cther ¢.ly by soccavary (ool .o voo suoe
tle ) charactorictics. Vo couo, ia $4ls onucy, 40 the coaciuvsioa %i..o, 2o
seneral, the enlefun and potoscitva luvels coa haraly comve oo o dfadoreasaal
diacaostic zodiwn for $he gozaruia discnses,

o
0 fs &
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(Y Thoce nczative comclusioas aro of voricaco WAl a groly ouzider of works
related to tho clsrifieation of the quuction concerniu, tae coletua cad
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_ (:> potassiun levels in the various disecscc. Cno muct reomentor, however,
ihat we first applied & zeth:l of coularative stuly of taice electro-
lytes in the eoparate disezses to =& missive c&tc:ial, tnd Lol we aloo
firat used more accurate mOohClG ¢l guctlstical amalycis of tho data
received,

The 1rthological conditicnc tm.t .
disturbance of the equilibrium ¢ ¢l ol c
are not incluced 1n the number of tio dliclses cacCay2ssrl Ty ous ooy
! al; this must, it soems, conciriol cur conelusions o Llivlo, U :
of such digeases, howevor, s et larse. iHelewn end Socuic ., civiz
sunmary of the disccses connectcd with thce disrupticn of Vw;;in: ciehinge,
consider it generally eckuovlueled that the calelv: lovel Lo wudvcold only
in hypoparathyroidism, hypoprotoinicn, child tetouy, iz soveoll feons cd
acphritis and in several cases of rachitis, Thoy coasider o roised cole~
funm level as indisputable only in byperrar ‘hytoiui*n and hy; ~*ot;i;czia.
Eut a portion of these condiviczs are ounly signs which may te fouud iz
various diseases, ard the nepkrivises, rachitic and tctony, by vhe date
of these a3 well as other ecuthors, are far from belng aluiys ciciusivaly
characterized by low calciua figurcs.

e . - ~ S D £t
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The next and practically core icporten tquc tion vialelk vo can iliumi-
nate on our material, is the questioun of the physiological nmorzs of tho
calcium and potassiuz contents in dlood serum., Vo have date concerning
only pathological conditions, never tho less, it io possivle to propoze
l a method by which thess data can be used for the vcotadbliohmont of tho
' (:) physiological morms with greater success than the ettcnupie at iavestisotion
of healthy sudbjects have hzd $o date. The esscuce of the proposcd hOtLOL.
which can be sdapted not only to electrolytes, but also to cay other lab-
oratory index, is included ia the followiaz.

Any sufficicatly large nuader of d-%oruinstions of the olectroirtic
levels or other biochezical prorertics .a tho various p.tholcv.bul con-
ditions giveog series of figures of wiaich oao is leceated, Lnsva $0 wa, boe
neath the uaknown norz, and the othors above it, Lot us u:su:J ne s taay
the entire group of patients wvore subjocted to o repoct ir-ustisation oa
the electrolytic conteats of the vloold, after tho succcssiul v o of oay
therapeut i¢c ncasures. Let us suppocc taat theso mezsures do not ovea cive
a full recovery, and we 4o not coccive & couploto norcrnlizction ol the
biochemical indices after the co.plction of the trectsont; ctill, viore
this treatnent in the majority of the ¢ .es, thea wo caat oxpoet wout ia
the group of paticats which prior to the treatment psuscased leserod bio-
chemical irndices in eomparisoa to tio walzaoun physiolersical nmorz, a slisat
increagsof them will occur. <(a the otiwer haad, o groun of waticnis with
raiscd luvals of the sare iadices prics to trestmeatl, must o lcace o low-
orin: of {aen after trcatacat, And enly ia tho group of o .*\".J vaich
possccsod normal levels o the blochculcul indices prior to (... troc.ueat,
&re e levals uncaunzed after guccuscivl trerepy, Taus, by .. : obourvetioa
of tho dynamics of the biochoulczl izdices prior to aal ¢l o .owabaway ia
tao Lizo pationts, we bay cpproach tho vhysiolozical goru wiill Ve w.t

) observe in a practically Lealthy porcon.
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The proposed mathod of detcrmin.n~ whysielozizll norzs possosses
many advaatcoes in comparison with the woucl mevhod ol doleriiaing the
norza on haalthy cubjocts, ﬂe cove »L:v“uy ceen to whut incouncishten’ end
practically useless resulis theso investizeiloas of aialiny poosle have
led, in relatica to the piysiclosiccl cllezica cad pobascivi zo.x3. It g
posatbvle to0 note soveral couscos of Wit Jlilvro. Cae of tlou 1o cansvailred
in the difficulty of sclacbinz Tiwmiy oolvhy luzan madoricl. olien, & clr-

-,
cle of poonle, tlzt ic uwcunlly Giﬂx-ul»u;l' iscubed, 1o wool 1s vhe copae-
ity of pr&ct*ca;lj kezlthy woonls Tor ke dctorsination ¢l thz noruz, ui‘h-
oud ua iotencificd iavosiizlilican of Lo weilual comdivion o LLoIir honlth,

Dven with o onooinl ool oo OF Vau LUUICSIL aaee. &onmiuel O %So uo:t
healthy groupns of siuds
of a ezall fractica of v

cven in a conditlion of hidden dizcave is possitle. Iz geozercl, t2e lin
between heawlth and disease in ecny givea cenditions can Lo drzwa ealy con=
ditiorally, and this alome signilicuntly Linders the sclection of o sub-
Ject group.

—— v S - PR 3 Al 2004 . -

5, QLliiary sorooniel cad ctiklisies, tkc inclusion
rsonssy in 7?u TLbLolosical coxditicus an peraapa

It is furthor necoasary to allzw for the rossidbility ol riysiological
fluctuations in the level of the subject Indices duoc to varlous factors.
Ia relation to caleiuwn, Ehrstrox, for exaoaplo, ectadliched, wilta suffice
icat conc‘ncivencsa, tze prcgence of fluctuzbtions withia the liritu of
0.56-1.0 27 froa 8 2.m. to 6 p.m, in the bealthy, 2ad 0.6~2.5 7% in the
sick. Holmgulst investigatcd tho fluctuations of caleiun in 5 norzal peo=
ple over & 24 hour pericd and found thed the zaxizun coatents of caleiun
occur durin~ the sleep period, and tho ninisua ot 1600 hours, during
vhicih, tho caplitude boyvweon the cxtrede poiants conprise 3.4 nrv. Tho
carcful investication ol Cloctte, Ilscher and Leef? showed, iavoruzely,
the lowering of tho ¢ Veiun aad potasciva by 9.9 and 18.6 & ugon the change
from waltefulnesg to scwucds it 1o truc that tais wos ucder the iafluenco
of rarcovicse Vo can conscider thot a marted dncreoose of the ealelus azd
potasciun levels unler the influeance of ea alarm, and o similar loverias
of tLhed vricr i, fnltucnes of ccotlilnz bos Treo indisputodly estedlishod

(Glaser, Cloooba il ovhwrs)e Lwvea tho clarteler of thie dicy, cvidenily,
cansol .o Lrfaloda b ownwvlng mo faliucano o tho lovel of the clecurolytua.
~abhon i Juet ol catiaz 0ol on e otorvavions of mony awy

SAVG L, G000 ROL CrIiLio ¢linaslz dia cconLrigon uwiil tle dctcr;;nationa
& eoliaow 2ade onoan cupty sicaach. ALl thoe 1lsicd Seevers (and nrov-
LU Ly wr0) enn B0 L chilu of glatlicond :-_,uh¢,¢.;u o4 tko olectiro-

AT hi a . ) Iy S - <~ 3 . . ~ ~ N hY
~Uvae ovel o hoddbay poracng A the voot roun L aoe loeed wador obe

LOluy Ll wounl conditionse Lhese vnnciicoally Imcluded plcioloical fluee
vanbiongs erbond the lizitations of tio nogi rocvived on hoeuithy “eople,
o lesseas ftg dmoortonco oo e zonle Sor the doita rocsived oz cich: puoe
Jlo sltuated in differcad coadition:.

“hoacst wendt oot of the uwowal ouilsd ol eruaulinnidn: norua, ds ih
SUmOrESnl Luronnia O RO CnoMincd otune AL WO o convisos . curaclves sros
ao litcrabure voviee, ool oro Sstublinhol e sluebls awsber of
obacrvarions, «ad Ia thoco cloos waen tho Zroud butis oL land 4o foerouzed
ia awnber, thoers rises VLo deagor of dnelulizz in i - lc ieal oudgjests
or porsons wita an altercd level ol cloctrolyies dus 30 ¢o¢ oF aadinor of

the paysiolozical cauces,

4,




<:> Last, the method of stctistical proceczuing of the acquired aaterinl
is still another cource of errosc, Most frequeatly thic maleriel i3 nol
subjected to a processirz ab &ll, cad the exbrezs polinis roceived by en
investization of a given group of healthy peovle ars conaldered ce the
oxtroac liaitations of the rora. It is sufficlent to ireluldo ir this group
2-3 subjoctcshose level of the blochczical indox 1o lowered or raliseld by
one reason or another, and tao lisziiiiicns of tae zori oo ex ,ngu“. even
if, in the muojority of those boing ciuiined, tho fluctviiloa i5 much more

narrov,
The method balng propozcli ty ws, Jor the cotailiclhon™ of noras on
pathological material, suffers wuch lcos 000 Tiud Zliliuw Lo.oCluBCLl03.

-

A collection of any givea quantity of patholeorical cozoo oo
no complicatioa. The affair hore iz conplicated by tac clrcui.ic
in a large nuaber of observetions 4t iz cosier to cacouslor i
nations froa the porz. Conversely, tho more diverse tho cl-owilireico ©
the diseases encompassed, and the wider thr-wzloz the fluceuwnticxtl e
tudes of the individual observaiions, the zors graphicolly the srocuss
normalization of the indices under 1“ve°ti~ tioa will Le boow-l. oul after
treatment, and the more distizctly the limttations of the uaclinzeld norzal

zone of tne indices will be zarked. A1) coaplications eormnccicd with tlhe
physiolozical ceuses of fluctuation in the level of the criterion boing
atudied, are removed to an ioportent dezrca by thoe foet thetl taoe clinienl
patients are usually iavestigoted under slailar stozdord cornditions in ro-
(:) sard time, diet ete. Aay neceasity to cxclude the citremo readings ia the
gselaction of the norms extremitics falls auzy, due o tha foct tol in our
method of showingz the norams, allobservatioas pay be dngluded without vx-
coeptioni and due to tha fact thot here thae organisz itcelf denotes tuls
lovel of the diochexical index vhicea 13 {ndicated on the way to sccovery.

#;;

Tho octablichment of physiolozicslly rorsel levels of tio :lectrolyies
that ara of interest vo us, on poibologicxd -u.o~"l. Can CCIVY .l w COa=
crate example of the use of our progoscd sethold, ~or this puspuss, \o
arrange repcated (prior to, and after txcatmoat with lysotos) deteruinn-
tions of calclunz in 705 caticats, &nd of zolazsiua, ia 509 puticals. Dou=-
sideoo that, in 506 of the patieats , a twico rop.atcd cuota vas csleulated
(prior to, ond after treatzeat uith lyactes), f.c., the relction of tho
potacgiua levol to the caleifun lovel, to which cuvoral invostigators uie
! tach greater clinieal significance thaa to tLo cboeoluty levals of bdotl
| tho olocirolytes,

Vo gkall atteant, firut of &ll, to find ths c.leluw: noma, Iz tablie
< 1, tho ag;rozzte of the observaticns 13 diviiad .;t RN RERER AT BNEVS C
sut of tho indoex prior to treatzeat wnd tho rosultunt ¢ Joeids
indox aftor troatoent.Tho lowor the caleiwa lovol ;.Lc: T S

gtroager it rose after troatacal. And, coaversely, ti. Ui iul Loy
prior to trestzent,displaycd tho wosd acute drop, Ia ke
baving 10.1-10.5 aad 10.6-11.0 =2 oi calciuz praor to &
change of tke average levels .3 leas, and di2 no% oxsead &0 2wy It i3
O cooplotely natural to @ssuzo that within tiu 1dzftsations of those tuo
groups, i.e., in the rasge of 10.1-11.0 o i, are iacludcd tha aorzul

*
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<:> fizurca of caleiuva which are not sizaificantly chorozed $a tho process of

O

S

tao trcatoent,

({a\..} vl s .-)

Tnia cenclusion, 2ol ¢o Lz ...z of tho dyncmles ol the avernge
guanvitics por gooud oo ) ==oved by o more detalled o
siaation of tns clingis vk .22 within coel 9-013 u4u~r vhe

inilucace of tis triouiial $ons ooowrz, witi o erichw

level 02 S.1-10.0 0o, o oot ool Ul ;:;“t:;at in tho
over hﬁlu neorndosiny (700 o o ool.z, ©onalsfis ol Uil level. Inothe
last threo grouwns, Wil o c;Lci;- L»r,: o 12.1=15.0 2., vicero io oYbsorved
& PEVOI26 OCCUC i) —ord Lhu conds in waleh the coleiun level is lowsred

by tha fafivcace o2 Lo tre..oond (3.} eve prelominuzi,

-~ __-' .
In the two srouzc bowizs o calelul lovel of 10.1-11.0 =2v vilor to
tr**tmcnt. tire g mo such Jistincticus o ftac ekiniis. ‘~is ooy Do ex-

ained by toe last t"“* V3 LTe Zuss oozond ol porzsl cxlelud lovels

UAuro the theravesiic Jocior coacor drocto soterial cionjos, &ad whore
tho fluctuation: of tne ealelis aovel fa Giffcoead dircetiozs co te ex-
plaincd by th2 {acidenlnl falluen of rTaysiolojical cauzcs wiich are

o

o 3
vnnoticed 4n the oxtreas srous: L ccuboly posholeogical caleinu rige

VIC3,

In thlc sunnor tho analycsis and dyazzles of tho avers;d zoasures
£2d the zovozcat of dzdfvidusl levels point out the liaitcilons of tho
sor:al caleivz zooe, rzmely, 10.1-11.0 = u.

Analogous lavestizitlons %a rpooards Yo wosecssivi, cxd c2lgo tha 4o
torzination of the quote, leal ©o ta: couslusioz uilt tio roraal Iotoce
sica lovel lies beewees 19.1-20.0 o275, ood the z2oma of the custa Lo bdo-
twean .80"1..93.

Eovever, tho Iineres ,.e,c“.c- re ozly 4uc rouslh iinitaticac ol
tho mortas. Vo lave fouad, thus Lo, oaly taosce daotervals ou iko grousinz
within tko lizitatiozs of Ldiu¢ ta: thermaneutic Jaclor produces tiho leas
cianzos, ad wlere, ceooguently, tioa rhysialesicil aoru was locuted, on
tho boundarica of the $ruo aora ooy mrove o t2 loverd of ko salected
inlcrval.

4o thorofor accasoany o o Lrotrace tha dyaraics of th
fadividual clocirolytic level : cevemed zor.al zoaus. Die

vidios thiv dubo woro sizuie jccting tho r»,u¢t ot data
to i suio waslysis, vo eoxe &o t;u ;o’louirw srronsoieat o nirrod coruie
end cvea ito own varicly of ccunral _al‘.u to valcn tze zatholosicel do-
viations secx to gruvitalo oo o v

oy aYgolube Zelsht, Lo morns Dol VUL 83 LY Jeeal oWl e
L o mot crarply dilles oo woveril tullillod moms whidLow
ob tho citiagncea of the cloctzoltic lovol o Noolihy Lulrjocll.
favectiszations shieh were tosed on
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of Mull and Bill (207 healihy womez). end lesdels and Yarborg (323 toal-
thy people in czes 10-17) sive the a.erege azount of the caleiun nora of
10.6 and 10,7 LVS. io, aucunts altost cxactly coinciding wisa cur cote.

Hovevor, the bouic clurctizl ilic of our porms ond thedir zain dictinct-
fon frc¢a the nomiz of oolcr cuec..ors concists of tho foet tha
a vido zone of the nmor i waluwos foo Yho levels of the el:izd
recolive vory porred Steudlo..o OO wLg snuetuotion: ol tuwse
tically excct roras).

Tho wido lizitation:s o tu nol. Tronosad U vl . ariby of ant
arc coanclusively disproved by cur Cutie Tae zuch woon Uiloo.a (V“Mc: L
literstica ic “UiliatsRr) moras 2liow, o cioonlo, o Jluavi..iien of o

rorcal colefun lovel within ¢he 1inife of 10,8-12,L <0, Iul, Lov cia we
considor the calciun levels witiia ticce bounderics oo nonanl, 12 Yy our
data, th: sgamo ecleium leovel vas fourmd i 60 pobicats, and -
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cnd of the trectment tho lovel lowercd ia &1 of thae rpafioats? It is alco
exprogsly 1a7o0a3idle to include inm thko porocl zeouc, as Lo Jongon, Lremon

& Tigdall ard otker authors, such lew caleiuvn lovels oo F.1-10.0 £y Vo=
causc such calciun levels in tho patlente will risc ia the overiliilaiag
rajority of ceses; this would not talze placs if tioce were tho ly.oio-
logically noraal levels. The cczmo applics to poiousivas tho goncrally
accepted norms of Killeca, Thomoscon (exact trcocliterciion o "Ton.c-
son"-Tr), Kraner & "1sda¢1 and otkor euthorc iacluie such levels wo 17.0-
18.0 or 20,2-23.0 mg which in 80 % of the sick cascs will accordin:iy

rige or fall aftor treatnent,

-

raximum contraction of the noras. If wo ctop oa any o tho bor
and assuzme tkhat for a heslthy orgonica, it is of no con:efuen
18.0 or 23.0 nd of potaafiLn or 9.0-12.0 £=3 or calciun in t
thon why would 0.2-0.3 223 outoide of thic borderlins deiobo & Tiiliom
logical condition? And conversely, i uc ctiach a sialficaaco to clcetro-
Iytic chongeco in tenths of vnits boryond tho lizisuticn: of tae cors,

then why cust a changs in tho potas: 1»3 ard ecaledus level by ceveral

full uwnits, within the lizitaticzz of the zor:, bu coosilired of 29 <da-
cocuaace for the biocheaieal tulance of tLc orccaici? Would zod bo

core accurate to prejuze trut thoere oro, coxporativoly, very natrov bor-
dors of the physiolosical rorz, sczeihins 140 tru focol oothomcticud

point froa which, toth above and below, ruis & cocztiunuous linc ol ratho=-
logical chunges ia the electrolytic levela?

Soversl lozical conpiderations also spsck for tho nosc
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Pas rocozaitica of a puiat ncr-:¢~d pot bo hindcred by tho circuasctance
that, pooeilicaily cpaekiaz, wo eaccunter Zors or loss wide flusiv.tiong
of the clectrolytic lovels in tho nvc*ti;&t.ca of heunltly sudjects. Tuo
causos of tho lattor offect coczist. zuuinly of ~L:;‘k;: ia tho -utaed and
of lacqualiticc 1m tho comditions of tho tests iz s {nvistisntioz of the
sceparate sudbjects, The more waifore tkase couhlt.~n~. wiee o3 SOTE COne
pletely thoy caccapacs tho verious factore faflu-c.. ;L. <ilostrolrdic

lovel, the narrover the linits of tbho morz ozl tua codo v .. Jidoud di-
vorgences frox it cay be coasidorcd an patholoziecl.
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Scveral observations recain to bte made conceranirs the practical sig-
pificance of the narrcw olecirolytic norus found by us.

If we wore to coapare cur cula of the i ivuiica of the cleciro-
lytic levels in the differcnt pothologicnl ccalitlions vwiih co orel gen
crally accepted and mogt eubstonticicd wide no T2 toon wo wondd rovaivo
the follovirz rcsults. ’1t $ho caledws acres given by ©illccz (10.50=
12,k 04)), Eveaer and Tigdall (9 G=10.5 =:00), o Lall cnd L1l (20.0-
11,5 ©5), 45-69 ¢ of our cazcs provo to bo viithin tho Lliitusisns of
theso noraz, Foo *otaaslu;. Li‘h cho norns of Zlideca {13,0-08.0 ©U9),
Phorascon (17.0-23.0 ©,5) ezd Kzozmer & 2izdeil (26.0-21.0 z20), 8-92 &
of 1538 patkolegzical caces azpeer in vho toundarics o7 those 20iude 4n
jcprecsica is crected thot tho deserzization of the colclua ozl votas-
siva in & patientfc Bleold s duncived, 1a the wajority of ihks cases, of
any c¢linical sigaiflcanco waat co ¢ver.

Ta¢ uvze of our aa TToY noTLs zives & éifferent piclurs, Vith t39 col-
cita 20ra ot 10.3-10.6 Ty 74 of £0 ¢o33s Trsve to bo b*yo:& tho 11:-

tations of this porm. ¥Wite t- sotazeiv: mona &b 19.3-19.8 .l 63 5 of
the investigzated cages chow o potholegical level ol tis elocirolyto. 3y
our voint noris, the patho¢c"ic“l diveorzences arc 88 % of the cuses by
tzo caleduzm, and 95 S of tho cases by tho potossiume &L cysticnztic ine
spcetion of the lovel of both olsetrolyAes da tis waricus palzolosical
coaditdons will thorcly dizcover o dofinitc elizical inpsmizace, Umue,
dovicticns from o norrev aora will, ia the zojority of cases, be con-
finecd to comporatively zarrow limititioas. Eovever, 1t i3 ifapocsidle to
drav a vrincipal divicion botuwcea tae proct and the ziindl doviations
froa the zora. In both theso il other caces, a ceupictely definito zovee
rout of tho clectrolytic levels touard tho noxz i3 to va ousorved durling
tho procosg of trcatacat. Comscqueatly, cvea ccxporctively gooll devic-
tioas froa tho noys apjecrs 3 o pataolosy, cad a disappoarance or o 4do-
crcnge of those dovisticons =oy bo cingilercd oo ca objsetive indientioa
of a rcotoratiion of tho disturtsd cquilidriva in tze elostrolytic matid-
olicza. The coro acute dovistions frea tho aorz protadbly bave a more acr-
iou: clinlcel sirzificonce; the cli-al Covictiens =y bo rosorded ed only

& tendoney to disrup. tho talanco of iio clectirolyivec. Our narrowv now
:atu:n the clinicsl and progumoatic d=nortcaco to thcae tlocheaical in-
dicos, viaich thay alzost 1ose viti tha geacrally acceptoed wide sones of
the norcal levals,

1. L0 wugsdologicel noran watliifoied Uy wony *“tho.n Jor tho cal-
shun wnd poticoiv: fa the Blocd coron of henltly individusls Lro character-
-ced by large diocversacien: Yeosldes tind, la tho _M_v.i Yy 0Uouie3 gucd

<449 ranzes are givoa tant tho overwlLelilnz portion ol dutiimvaiisar da
;st holojical conditions also tura oul tu Be dm tie 1L Lol OO VLo koled
duo to thig, tho practical oigafficioco fo tho uce ol vavon Lilos il -
{ng lost.

2. A variatioa-atatisticnl czalysis of the éi: silation curves of
caleduz and potagsiun 4n 20 differess disecacs brins wi to tic coasluzioa
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<::> that the level of tacse eleciroiytes can gerve nelsher es o differenticle
dlarnostic roihod znor as & reliable comparciive characteristic of tho sox-
arato diseczos,.

3. For the wurroccs of eatedlishins and checizirs Thrsiclogsic2) norms,
it %o provosed to use o statisticcl czalysis of the asiooiizcéicn SIT08SLS
of the blochezical 4ndices 1a a cuff;cic:tly lorze pwiber of Taticnia uwn-

5.°Ca tho coteric) of 05 e.2 519 mezcased enlelua onl tas
garvations in sicl fodividualc, we estsvifiicd porros 1ind
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pbysiological nora of thezo cleeurelijuce, and alzo shelr trolartio
quotes, Tacce nov sor3s &re 10.3-10.6 o3 % for calcivs and ;703—19. £ S
for potassiua cud 1.83-1.86 for the quoia.
5, 78 4 ced 835 of the coleium cnd uotocsium doherainziiens Loz en
the paticais prove to be outside tha limitastlicrns of slo oouly Jownl coozal
consequoantly, the determirstioa of theo level o elocdriijtes zoy hove &

significence in clinical practice,
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8.0-8.5
8.6~9.0
9¢1-9.5
9.6~10,0
10.1~10.5
10.6-11.0
il.1-11.5
11.6-12.0

12,6-13,0
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¢ 9.3% 19 8 1 - 0.5%
9.85 139 pn 13 i7 “0e8D
10,30 186 1c2 53 31 10.55
10,77 255 & - 138 S5 10.€2
11,25 66 5 Sk 10,88
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Teprow Li- | Ceatzol zoiats of
Llectrolytes | zitations i tho
________ of thz rorse [ _ ROFEn _ .
Caleiun 1043=10.6 Siv 1+ 1045 &g
Potagsiun 119,3-19.8 oz ! 19.5 oz 9
Quota 1,83-1.88 v 1.36
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