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Cale!=~ and potazz~ivu a v :* rol i * *

lCvol of thc.;a elctrolytCZ 1r, C':1: Ic2.c LvQ r- L:ilx
____ iotc~nce.unfOrt.U'ately, t"'e wz C-,:, c~ c . ~~

IJ and potassiun level in tile Idloor:) ic r- lac"_- ac ardpc
__ tion of, first, what wie a~azt cc~zidor' C phyziolc ;ical 0 A

wihat anouat! of the ele arolyo~ c.re ct-a oteristic fol, dil~ fcr, a~
patholo,-ica. conditiono.

Le chal1 onily concern ourcalvc:z with tn ncr'.a c t c 2 calci-
um "d potn-ssixa ia the blood. D.zriL-re ycaio, a:. ic t .z rowa

'.Jimz-=cly in tho ionizoa fra.ct ion. o-i' thz- mner]. -",It,;, ' ~-cia.14ly of
4s% calcui= wzhich h-3, evideatly, a r-oro --eztive hzooc rolo. Z:cT-:a

~~F and Zinz in,- Cavo a forz.il. by which i-. i- - oeil to eLQter.:z'.a th- io-
S nLod c3.lclza contents in blood zzec~ oro t yt.: y t""3
S direct method. This forn-:aa shows tLJ14 the ionizea c.Q cjui~o~cj of

the blood is a function of tho c;-re -c q "nti~ty o- protoia-. in- thO blood. ,Qor its part, thoro eziz's a ve !y cloao corrolctivo t~.e btc.
the proteins of the blood, and total cnlcOium; thic ie zat'-d '7 "=Y au-
thorc. From this, it follo%4, that bsttie n. total ;ai.ciu'" LInd icniL"c ca-ic-
ium must also exist a. close relationz:a? Actu.ally, -cfr, o::ar.ple, Eclcort's
parallal data, conccrnia33 the total calcium- ad the diffuozcd. cn Ic~u_ in
different patholc-ical conditions, give a corrolation, cooe:icient of 0.93
for both quantities. la this way, rc,-ardloss of the fact that oaly the
ionizod calciun is active, whilt, all o:: the calciun is notL, the dcotcrmi-
natioa of tho total calcium doc3 not loie itcs plrcticr. importanca.

Coacrnina tha question of the phyoiolo-ic-l norno of calciuna, prior
to Jcascaa workc thera were only coatradiato: 7 data based on onlooer-
vationo and disin-ilar mothods whichi in 2 or 3 inctaacco & vo qu.2atities

* that did not correapond to ceach other. 212a calci't aorm dc ta Dublished
after 1918 are brouZght to-othor in the rcenoly publichod IThrotro= mono-
traph, Including alco, sever'l wo,.hs Ipublizhod in tha laot two year--, We
collectecd 52 norns (for the period 1918-1935 iacluz~ivOaly).

The fircst thin- of this that ctrlko3 the cye ic th,. nonco-iformity of
the sopzarate norILs bectween thcraelv-cs. Tlicoo diccr:.ncl ca.- bo z~
tially o~z21lnod byr the difforecc of Cie z.cthods 'a (optod, cvVC
s imilar t-',> ,,,ho di.ecr.anncioz bc- '-,en. ch. _^r o~
bi co v .t~he L±'-hoet lj j'_tX.. of 02 'I Z :"
loiter t'.aof the othcr. t .i h )':Bnard -

li-ita.tior. of theil Bi i~o go~e~~ .6~~ t:-, L';i:-h_-
Sfe'.'.d ina tho vaza yoar an' I.- al.eot the crze Lanb.L o.-zoc-

"2Y bc-ins with 10.6' 04. Br t4e ~r~~ Iodall ntet~Lhn
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O norm ends at 10.5 mg, but the Rocon and Krasnov Lora bc-ins at 10.7 mZn2,
etc0.

Another characteristic trait of the calciun uorzi ic a vory largo
fluctuation amplitude of their upper and lowcr limitationc'. 1y a jor-
ity of the staodard norms, fluctuations within tho limitatlons of 1.5-
2 me are considered physiological. Ehatro=, on th3 tasiz a-o. 2ie dy-
namic investigations of calcium varia-tion dur!p, - y, .2
and 12 m&I as the extreme points; in "" .'ordu, he the
fluctuation range of the normal cIcL 4 -, .... 3 -

The literature on the potacczai no:----. Li z:a 'y poor. iavig

supplemented Thomasson's data, we -,ro able to collect C .. 14 I zoz I i
norms. And here we meet extremely diffc rin. fizci, cvc,; in thoc~ iaztancos
when they were received on relatively lro groupa ofy .... y .ubjo.

The fluctuational range of the phyzioloical lbiitaio y o-n and the
same author is still wider than for aalci.zu. Kramc -aL Ti iall comzpute
the variance of the potassium content frcm 18 to 22 mj a* p y.... 1 -,
ie, within a range of 4 me. TLe range of norzal fluctuatio.z of 0l'zr,
Palan and Borteaux attain 10 mg.'

The clinical importance of the elctrolytic lcvels i tho blood is
extremely depreciated by this variety of fi a urea being given Lz c noe;
depending on the choice of one or another of the fi& urcs, the lcvcl of
the electrolytes in a given person can be recognized as either zorz.l or

O pathological.

The wide range of the physiological norm's extreme lizi-Cations createo
a hindrance in the alinical use of thco indicoo. Tho wider the zone of
the physiological fluctuations of a Civen critorion, the s-aller tho nuz-
ber of cases that fall outside the limits of the norm, and the zoi' ccldqzi
the given criterion can serve as an index of an organial' pathological
condition.

Ihe literature on the questicn o" ' the potassium and calcium in the
-iffcGnt diseases is very voluminous, '"t is distin-uichcd also t- aa
extrczo inconsistency; that is e%-1lai;d. first of all, by toc a2u l rni.m-
ber of observations of the separate pVAloLgical conditions; bozidcs that,
on many diseases there arc ao comparative iavectigations rzado by the cao
method and in the same laboratory. -hrztro:, uzinZ up his ncr1y c::-
hcust ivo rr.view of litorature on calcium '-'hich oncozpz-sscd 15 o of
different discoace, cones to the folowiis concluionao. " 1ta coac:-nin3;
the mutual relationship of the blood soram's c.lcium in tho difforct di.-
eases vary to a hiah derrce. One and tho sa.e diacaLoa are characterized
by firzt a normal quantity, and then by a lowor quantity, azd. a3al by a
higher quantity. The quantities rocoivod by tho differeat authorc for the
same diseases can give & variance of up to 10 z." The cao can be said
in relation to the potassiumO'

The inadequacy of the status of the problon coaccnin- tho .. c." '1O nd potassium levels in physiological and pathologia.1 conditic .. 1 ::-
ifies our attempt to return to this problem on tho L.Li ol .. :vo ..
and an exact statistical preparation of them.
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-For our material, wo uz . t'l-. cLotcrminat ions of calcium and potas-
a I=ii n the blood zr:of a1~~ ct who had applied for treat-
zilent wltth lycatez -ui'in ; th. 13-94prod

n'~zc £ra ~9 ~ ( ~iz 1 , 05 Weo exzamined pzio. to, and aft-
cr the wrzhoi; ~ ~ . L~.i1 ore nae froa 1, jV: patients

*ocl; thc calcji,; wic d et c raizi d I:- _:ad anz',ou" th31 -pta~sium by
the Irrze.- and T2i~dall !Mcthao.; aL :,- -*-~car t he~ ua vai
wi'th an Cez. t y stonach, r-ftor a ju: ditV without %%n-."cinz; the
detcrmirzO.iono inl the blood ccru,.2,3 tvcr- r 't 9-10 ;-..U\ a tis
Way, haVe a COMpletely Uniforaat. i1 .zL 2r~t~a by o
;orzrate e-iseases, we are eacily coavinood 'f~t1~ h io nc t or. discase

*whic4 would ba characterized by an al.;zolutc pro_ .nzcnca of id-putably
Yhor indieputably low fiL-arcz oif calcium or pot 1m naydcs

thore iu enceuntercd hiGh, codAium and lov level.- of Ithoe lcotr olytez
waoreupon tho ciiz~u~ lavels and thoze ncar to thea prcoeninate), rather
than the extrer-o levels. Tirs, if we alnreo to consider- tha avcrago val-
uuc3 for calcium at 9.5-11.5 mand for potazcium at 18-22 njthen In
tbcze ran; oa, from any of the 20 groups of the investigated diuc:.sea, are
found 78-1.4 % of the calciumi obaervi tiozs and 75-91 % of the potazzium
obao vatlo

0Corre .- ondin,,Ay, the mean arithma.tical levels of the ca2lcium and pa-
tasciu= Aif"fer very little fr~om cach other in t'"e differozt diso asco. For
Calcium. the maxizux variance betwoen tho avera-es (p.ooriasia andi neoplasm)
aaounts to 0.16 nz.for pzatacsium (ovarian-menust rat ivo disorder ad adi-
opsia) - l.5mz

To chock thle stability in the difforett averag-es boing- com;pared, we
uocd a statirtical tect in the form of' the so-callod avera-e error of
difforence, 'A average error ofC difference is compated by the forzala:

* L +L. ~- the calculated varlance.

the unto of strti-cical ric bein,- compared.
i~j cozidord that the difforonco b.ctwcn tho .t~ia averagcG Cf

' o two, er1i.z (.i-zi1  y be coacidorcd catiroly :.o and ctaible wzean
l c-c not exo core tlizz tlirc. itr. avez. i ~xro. It tur.,,s out
at th diffac_-,o in the ave rec. do not in a ;afu c :: . ecd tho;ir

*ror by La&r- th a thireo tir..-. .t 13 cvidoat ~h~i: a ~~tylarg;o
a'z~rof obzorvatkions, the di:ztr'LtO-icia cu-c o;'t. c2z:d'tz

ci= lcvela in Yrious dicoaoco h*-wv _oro of a cz~;x
ndaro diatingu~clicd frc~i c .ch cth _ c..y'- by~ a~ (.*. .Vc;

blo ) charactoricticz, Ve =o;j, in tV'1.; L".r to t1! " 'Oac.- ,,
goneral, the calciumi aad pot.-sz:i .zi L c " can hady .iri a
diaZgroztic a.odi=i Sor the~~odoc~:

Theose ncgativo ccoacluaioaz ra:e &.t Z -.h a nazcr of works
rc"ated to the clarifcation of the qu%;.tioa coac rniia th-- cz.clum -re



I~9 potassium levels in the various dz.z One muc.t rIr2',howacvcr,
hat we first applied a moth:_' of co.,..icrtu.:y of z.e lectro-

lytes in the soparate disecz to a "Ic.v ~ ~ :x : aloo
first used more accurate mothcd ca- diia za ~~~ t3
receiv~d.

The I2thological conditiorztLA *z3'jfl toC ~2~C
disturbance of the eiibrwc,-' c~~:oit:~U:n
are not includeod in the nuz'ocr of t~d~:~zCC~~.~
al; this must, it ceono, Cot~otA Cn: c", ~ eo~
of such diseases, however, io Lc-" J.z- o U'L. a Z.
summary of the disez.ses concnct;.d Vwi ih t-(;di~p~c of Lr;e
consider it generally acku-owl ),d thzb *~ecalcivALx. . on"Ly
in hypoparathyroidicm, bypoprotoinf.z:!, child eny i s.. c.:c
acpliritis and in several cares of rac:hitie. 'h Y CccnZid: '
ium level as Indisputable oanty in hypc-rarathyrroidizi ari jz
But a portion Of these conditions are oaly si4ans whicla --y ";
various diseases, and the nophritcise, rcchitic azd tetazy, by "._o~
of these as well as other authors, are far from bein.- al~,.n y.3
characterized by low calcium fi-uircc.

The next and practically r-ore important quct ion ihichZ :o can iliumi-
nate on our material, is the question of the -Lyol ioloica norn3 oif thei
calcium and potassium contents in blood serum. Wo have data ccnceraln&;
only pathological conditions, never th'.o loss, it lo poooible to propoce
a method by which these data can be used for the untabliaehmont of tlae
physiological norms with greater success than tho atl~crante at ivs~jto
of healthy subjects have hiad to date. The esocrce of theo zpoa.1 LL thOd
which can be adapted not only to electrolytes, but also to rany other lab-
oratory index, is included in the followiznj.

Any sufficiently larr&o nunber of & o--inatiozz of tho C~ctrol:'tic
levels or other biochczical prorp-:t ic. .n the varione' pnatholc2, c,:. co-
ditions gives series of figurac of Vhich onL isJ loon't4L, 10%,a to U0, be_
uicath the unknown nor=, and the otlhora above .4t. L..; . io tnn' '
the entire group of patiento wJore oubjoctlcd to a rpntir-.. ie1iatioa on
the electrolytic contents of the blood, after th cuccczsful.': o-' any
therapeutic meacures. Let us suprocc that.w theo jo do not ovca give
a full recovery, and we do not roceive a comiplcte o:-lato ' 'W ho
biochemical indices after the co..plotion of the treat'zort; c.till, v~'ro
this treatmont in the majority of the c os then wc cuit ,.L4t in
the 1group of patients whicha prior to thec treatmez n3GrCez-2Ld~c' bio-
chemical indices in comparizoa to t-4, .ian:aoan phystolo-ic-1 no--:. a sl' *It
Increaseof them will occur. Ca the aoV.hor h,,n-d, a aroui of-ot with
raised lovols of the saxe ian1-cez; prier to troutmcat :at .:e a loV-

crn- of '%amatrt~t~t n ato:r-po



1 0 The propnosed znthod of de'corii,:; jsozce -As2
many advuiata-on in co~nnwith thc. uz-z.1 zc-h,"d. O _ oi'n the
norma on h,,alhy cubjocto. We rha-:o zc:n to ~ zo bn n

led, in relatioa to the zz~jc.~~d potaozs'L- *-o- It is
Pozoible to i2oto n-cQ'a]. -l :f .2.o C_- of '- coazzain~d
in tho difficulty of z~~~' .~;~z ~~ia ciz-
Cle of pCon4o, tL .t 12 io~l -. LZ C.~C., ' he czapac-
ity of Pra:,ctioulC h.1.ty ~~-A-o C. ,, -~:,~i

i at *' in z ifl cd izcU. . o. .tz. 2lh
fL7Ofl wit% a r_~ . . .~orz
healthy ~r-1~ofz.~~ta / ~ a 2~.z n in-clusion
of a ezall iraLctiozi of 3..loni nad peeaaP8
cvcn in a condition of iddenca iz;nil.Th~ac2 t~lo lirno
betwcie n hc~ltl azd dizao'ir, aay vz cdioncan Lo ; only con-
ditionally, and this alone si~aificanztly hiidors the -zolcctioa of a cub-

* jcot Croup.

It in furthor necoosary to allw~ for the ;acsibility of r iolo-ica1
fluctuations in th3 level of the sub'ect indicon- duo to varicua factors.
In relation to calcium. Bhrzntrom, for cxnmplo, cont6ablicLhed, wlA: suff ic-
icat concluciveneoz, the procneco of fluctuztioz:s tithin the limits, of
0.6-1.0 z.Ij' frcz 8 a.m. to 6 p.m,. in the hcalthy, "ad 0.6-2.6 i.Jin the
-ick. Holinnuist invest igatcd tho fluctintior 3 of calciu in 5 Or:-! alpo-

*ple over a 24 hour poriod and found that' th3 =axina= coatents of calcium
occur durin_- tho sleep period, nd theo zrAiaun at !600 hours, durin-
w;hicha, the aziplitulo botwean t'ae extrezo poiantn comprise 3.4 2 10 A
careful ivztaio L oi loctta, Fischer and 10c.f chaow:d, ivr.y
tho low . rin of tho c~'cix and potcoiuzi ly 9.9 "nd 16.6 51 u-pon theo chanr-a
froml3 incfalneco to n~~;it io truio tha-t thi3 i:ac uzdar the iflucnac
of n rcoticz. 'o c--. conzidci* t11hat a an~Ldincroa"- of the c~li~andi
p.ota-zIUM levoic U_-Ir the influcnooc of c-i alarn, and ar. iiarloein
of txz L hanof cz7othiar._ c~idn ably eztablihoZid

:..~ .~ ~ L~i< o c., the icvc2. of th-, clectrolyt ea,
* ~ t 0- . ;Z _~ck . zicn3 Of =7-.7yn'

1...~ ~r.3i ~ '-~- ~. izn ''~ht'.o dutcr irntionn
Oa21 tan 12e&," .1.11 (an-d ',rob-

... ro) c.: bo ~. ~uOf ciM.e..too b lectro-

t:n :-toid the i: te Of t~o:.Or. 0, o hCx Ithy -. nPl0,
--i~d 1c~~its oti~j-ara o a z.a j r thu c : a roczivcl o- -cich. po-

I a c:: .e.;~ o~'~~24:d~ - '~;rn:3 in "a

talo litco,.IUrc rzV1.;,a :'0 0:~l u..c

tihe phyoiolo-ical causes.
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Laact, theoa to of statist ical proceoin- of the acquie mcrial

invaticaionof a givcea grou~p of healthy 'people ara co-n.idorod a~c the
oxtrom liitaion ofthe ro.-m. It is cuficie-t to in~cl.udo in hlCru

2-3 subjoct.-.hose level of tho iocr ~ indox i3 low ;Zd or ty~zc
one reason or another, and t:2lo~ cz o-., t:he :,o:,; a c&.d C

if, in the majority of those bjia ::2.a th., fluc-6u*:.,tion Lj m c o.O
narrow,

The method bsIn propozc-- *-,y -,z fo th; Of2.=: 3 on
pathological material, suff orz z-cl lczj 1L-M%'

A collection of any aivca q=i titzr of to~~ ~;t
no complication. The affair horo iv co::i~icatod by t:- . Ac that
in a large n~bor of observatioas it ia cac-ior to cacoa:t,;r zX.~d, li-
nations from the norm. Conversely, tho ::ore diverzo tuo 0~~.~~~:cee
the diseases encomipassed, andA th3 wilder X-wZ'tlio ~ ~ zl~:2i
tudea of the individual obsorvat-1onc, the ar Crnhpac"ALly thc C '4

normalization of the indices under invozti.~atioa will Lo b--o&Za et f
treatpment, and the more distiactly the lim-itationz; ao the i~-.;~
zone of tno indices will be =-cd. All1 coizolicationc z.i~t t'Z-O

physiological causes of fluctuation in the level of theo critcrloa, bola::
studied, are removed to an importa-nt dearea by the, fact, that theo clinica"lOpatients are usually invosti--atcd uadar GLiilar z-tan-drd coadltior.3 ia ro-
card time, diet etc. Any nece33ity to cxclude thai tc ~n~ in the
select ion of the norma extremities falls av~q. duo to the fct tt in our
method of showing, the norma, allobczSrvn-tioa-, v.y b,. iacludcd 'Vithout ux-
caption; and due to tho fact that hera the ~nz it.-elf dcaotcz t".-"
level of the biochemical irden whicha is iniicatc,' on the way to ZCcovirye

The octablichmsont of phyciolo,,cfnlly nor.:zal lc~clc o:f t",
that ara of interest to us, on p:a--holoZica1 z.teri:l, c-,- cc-vo -O1

crate example of the usc, of our iprojpozcd aend or thiia ~ppL;, w
arrange repeated (prior to. and after t:-.at:.ecnt with lycatoz)dcc-
tions of calcirum in 705 Paticato, &n4 of thZIU:1 *In 5 09 P-4tiea'3. DU-
sidoo that, in 506 of the mpationta , a tvic-e ra-tcd quota vac C.!alf-tci
(prior to. "nd after treatacat w~ith lysatc3). i th. relation of rhe

tach Crcutcr clinical si,-nifica tha~n to t*h3 2.elut.lvals of bo- -
the oloctrolytez.

Wo cbhll attoznt, flr.* o' Glb to flnd t*ha e.~~.:~TtZ
1. tho a&;rc,atoa of the obszerv.Atllz: 1.j ;.i~ to .~

,at of tho index prior to trcztzcat a.zd t!e ro ;ult.tc..

indcx after troatacat.Tho lower the calcix~v el a-:e: -.

stroan-ar it rose after troatmenat.C,,cwzel.; I1.
prior to trontmoct,displayd. tho ~ acute drop. Iu L.;
h-Win& 10.1-10.5 and 10.6-11.0 cj; 0-* calc'u-' p-&or to'O ~chance of tth avera~a lovols .- leoz, and W~~ not oe4 2 :.It 13
completely natural to o.souzo that within t--, Mitatlens of thQ e.2 two
grouaps, I.e., In the range of 10.1-11.0 mcare inaluded tha aorz. l



j. t f
f l~ire3 of cal.cium which are not si aificx-.tly chra_:7ed i tho process of
theo trca.trzert,

ThI3~cu~- of the d.ynaic3 o the3 cvcr.aze
qa~Uioa c. ~c -. by a rnorc dotai.ed c.-

=-iOatioa of .. c. atU-i :... -:ri the
inf.uzaco of t:-: Z - . .- a 7c
lcVel ofC11ju- 2*~ i.':

arcvor~o oc'.x . ;L.: .i> ~ ch thoca l.cvu is lowe~red

In the two r '- - 1-v,; of 10.1-11.0 ac i tlor to
troatacoat, t-Z.:c~ i -- a c -.iL cy r-i ex-
p2.aiacd by tho .at t-.a- ir .vofix.1ccil1zc

tho £1-uctuati3a. Ozo t...0 Cn'1Ci,- 1,v in d~rCotiozz caa '00 ex-
paadby th-an~~c~1~ of ioojc caz tZ: ch% are

urnoticJl in tha % to wil-: a:cizto y fah~c~a caci o~ i-

In thi1c ;% 6nn*r te a~1zca~ ~a:c of t'a a.=O a3 =zaourcz,
"dthe of;-.Ca OI iniiA-,1 1c.'elz :Oint out. the lizlitctiol: of th

aorzz3. calci-.- ;oac. raaely, 10.1-11.0 ,.

~ iatizt,>ti aL r- A to rotaz*:-, ' U also C41 d,:-
teo--zation of thca quota, lc ,.- o t' 1-aia,.: oa1mt.
sii lovcl lieib.- 4 e 19.1-20.1) z-~ aao. tZ. of t'a cu-:tu ir a
tWar 1.80-1.93.

th ee r t o ao pfou.-tc. th. , oly taoz'. rzcv.'a1 o: ~pa

vi *Aln the 1iitctioz:; of 1:4ic: t'- ~r~I, fC'Wor Icc Lc lcaz-t
c~a~., nd u~icrc, c";ccut ly. ~ y~o~.a~WA o~cA

tlio bowuarica of the t~ruo mor.; :.-ov to !3 rd of toaco CLt-ad

: Is thcrofo: z oz12..~,: tr:ace tlhe 4azl .c3 of tho

vll U:.-. i".ao~: =-. itc:7---., .ad4  t ho r ,.ult.-.at dza

to t~zj W -y-~ O cc.;a to t~e A:Ollowir. -. ro :,-c
r-nd ec. Ita ovwn vz .Icty of c".ra1 >i. t to ~ ~o~h~~~1do-
Va1i.tioz-.iC c= to -rujvit~to c. ~ Z.~

-, 4 C2.ut o '-Ci:t 11. a LC I.. z .. ~ .

14 o no t DL.-IrpIY dif."C' L, -C-x. .....

or, thle caiz~c2 of the ctoZ.
lav t;ttI or.. %which: wcrc r- a-- ~'?a1 :~ Z



S of Mull and Bill (207 hctlth~r vomcz)- cnd ::.ecdals and 1:_z-o (323 ::oal-
thy people in ancs 10-1?) Zivc t220 zount of ti',e c:.z ncrz~ -t
10.6 and 10.7 zz'% io, "a~~ts n L-.Ozt exactly coinac-Idins. with cu 'c.

Howevo.-, the bIc c_-.:x.c- . .c of our normz t'.ir :zndictinct-
ion frc .i the nor:;z, o: .c*.~ . -zit of, tzzo -a:t
a wide zone of the zo. _ f-: olcvl t U&:l'cz :
recoivo veury r_-rcw~ G" 0- ~c.toc3t l''el_ pr4

'rho vzida li=Itationz- of tZ'- of- utoaor
are coaclusivcl,'~iprt~ by e.'~~T~. ~ .(.n~t~

literation is iin-) o. .. c 2
rnorral calcium lovcl within u..ia~ o.'.~*L'. ~ .
consider the calciua lcvela aiZnt:~cdx~o - - l. if bY our
data, th-3 cnzo calciumi lcvcl t Q-=:! ia 93 ptc.-. * .-

cnd of the trec-tmcnt the lovel. 1owez:d ia U$1 of t"zo it 'A: a l-,o

orrsly i3).os3iblc to include In ' 'o norz.al Lcnc, az "'
&Tiodall and other authors, Ouch !C*J c3lciun= 1ClIec -- 9.1-1.0r-- .

cause cuch calciumi levela in tho paticatc will ri, in t-'c oc~i.n
ranjority of caes; this would not taire -laco 4.f t-'zo wi;ro tho y -vo-
loGically normal levels. The c-0 npplicz to pot z-i:A_;* t'e ao l
accepted nor=3 of Killeen, Thornion (a---ct L. c~c i 2..
son"- Tr), Kr~amer & Tiodall and othor authore nlc such IClz ds 17.0-
18.0 or 20.2-23.0 MC which in 80 % of the cick casca will accoein, 'y
rice or fall1 after trea2tment.

Sovoral lo-ical conoidoratioze also spenak for '4L. n-. cscity off tlia
L.aximum contraction of tho norms. If wo ctop on =Vy ;.: thj b cjd L,):.
and acsuno that for a healthy orGanicm, it is of no con.:e:ucze.C to Lz--vo
18.0 or 23.0 mc of potacitn or 9,0-12.0 n.o cIlC~ in t-';o Iloo"d,
thou why would 0.2-0.3 =n: outs'de OfI thic bororino el; oto r-
loigical condition? And convcr:cly. if wc attach a 31i- iicac3 to -.ictro-
lytic chanocc In tenths of unitz; be,'ond twCaiot~n o"T thc z-:.,
then why cust a chan-a ia tho potatcziuazjad cal .c;I~Lcv; : cv~
full units, within the limitatic"- of the aorz, Vi onicz o.' ao coa-
cocquanco for the biochemical balance of 110-'z i not b.)
more &-ccurate to preouze thzut thore aro, co...-.aratvoly, vc.y na~rov bor-
der: of the phynalo ;icnl no-6n, ccthin,, li~zo tLj i LcU a.th..atW.
point from which, toth above ad bolow, ma .-i co--tiuou4 1 lIze oif ratho-

logical -ch..a,-e in the electrolytic levclo?

VhSreojt onof a point nc~.dnot bo nil:61 by tha circu:4cto..,c
that* patp1? jakiang wo ezc*;atcr nera or lc-:z wido : ti o
of tho elcetrolytic lo3vclc in thiO I~zrCctiZ4ticz of L".lt;' aubxjcctz. VA
cauca* of tho latter effect cor.zizt. =:Anly of ~ ~zia t!ho .. ~ daad
of izoe'ulitict in the coadition-3 of the trc.to in~ -C i ~~ ion of the
sepaate subjects. The moe uniform tho Iodt. . a.Cr con-
pletely they oncompacc the Yarioux3 factorL Inl.:..;:rol,.I c
level, the uarrower the limits of the norz &z' tZ.4 - i di-

()vorCono.. from It cay be considorc,! an patholo-ic."
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Scvcro.1 ob~ervat ions rezain to be r'ad~e concernic- tho practical sig-
nif~icance of the narroj olectrolytic narz: fouzd1 by tL.

If we wore, to compare our el:.t.c. of it~c of t~ae electro-
lytiAc 1ovoc in tho difjc:-.t vi ~~ 2.3~L 1th zC- c:al -,,n-
craly accepted a-d coot sb'atiL 6;-, widea~z t~ wo td.recoive
the folloinZ. rcc ,ltG. 'hith th~s calci: zc:. KilVc~ (10.:h

12.4 .), -ner 3.ad T:~1i (j-1.5 oi-. z zi D
11 Y~45-' 69co our c z -pro o . iL' IL ~ V .t 13L

of 1538 PathOlczical Cs-Cz CC iz. -t2bCCLr of thjOC =01:.3. In
izrprezsion ia cror-tc~d th..t ti. 0 ~ ~ to of thZO CslCiU; an-,- to
cium in 3.paticntc In o2 I iAO 1z la tho rao_ y ~ ~ C,30 Of
any clinical ni±'icaaco %;a . zo cv;-

t-*o caliumz, and 95 olf t!.3 calo pot !.iLZ. uutc -n
spection of the lovc-i of both ol:,ctrol ,tos ia tLj ooia
coaditions will thorc-ty diccovcr z , fizitc clinica.l iztn~
dovi-cne from a n~rczaori vJil, -in tie zz.jority of cc tv b con-
fiacd to cora1;crativcly -arro-_ liaiitv..tionz, Eowevcr, it 13impo;zcib2. to
dra1: a Dr4A~cir._l divizion bot'acca tie azZ th.C :1 d.-vr!tionZ
from the =oru. In both thczoa.2 oth;r cz-cez, a ccLz,,p1ctc2._ dc±inito zove-
tout of the clectrolytic lcvcie o'~ tto rorz. ia to bea obozorvc- durina
*ho prococa of' tr ;atmcnt. Coaccquczatly, ce:ca c=,.;rcativcly cz:ll dc-i--
tioaz from tho Uor apl!Crl. .3~ a nhe-, d a dicapp c~rxzxco or -,C.
crc~&c of thoso dcviatioza nz:y bU ccaci_1orcA r-3 an abjccti'v. indication
of a rcotor-.tion of tie, dizturt.d cquilibriuza in taoe electrolytic ::etab-
olicnm. ho r-oro acute dovintions from tho mar_- probzbly bhavc a Corc acr-
ioum clinical aiczific nc; t!1e cl11-ht trvlation bo rc. ardcl e.3 only
a tcadom"c,- to disruRp. tho 'aaca of t-lo occtroy.,. Cur narrov norze
r-.turn the clinical Land pro, ootic otc to thoza biochocical in-
.Jicoe. which they almoat loe. with. tho 1;.norclly accepted wide zoneso f
tho Cor..-al levola.

1. 1:1 ilO.iCal nor~Z2 ,t2 ..1 c d L;' ray ct=oro o tho czal-
~ ~*;~ ~ la the bloo~ o- -. l ~ i d _l -o character-

"±do ranca are Gie htthe i ca: oto 7~z~ .cn a
7:t.hal o.Aica1 condition3 al~o tiu'a ouit t4. bc iz t'-. ..

d.UO to this, UAO p.M.0tiCal OIifC.ICCO in th'- U... ...

n1 loat.

2. A variation-atoatiaticta: caalltn of tho ii~c.~c of
"lciuz azd potasiuza i 20 diffore-t diocz.2ca brline u. to t-c coaclvea
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Qthat the level of thce-o electrolytes, can rcorve nett1her a-. a diflerentl-
dlaznostic r-tbhod nor ae a reliabla, cozprative chara-ctcri-.tic L)_- th.3 Z3-p
arato dioozztcz.

3- For the rarroccS of o3tabliohincA= ad ch'cc'ir,z hzeoiclnr3
it to propos3c%-. to Use a ztatlotcc- 1=1zaz of ta o izizWCZ
of the biochczical indico: iz a cufff-c.-tvly large -ze of zz ticnts
doreoinc truatoca.'t Iby any act in bcn

4. 'Ca tho rze~.of 705 a:2. $2 re> atcd c--cL-zs azT o:'j~ 0b.-

aorvatioao tn. s,,& 14dividualz, ~aw4 tbi.~ nar~ ~ % Ozof t.-.cL
phyaiolocical r.o:"z of thc-zo clc-c3Sz_,a -a.o tcrzori or
quotas. Thczc zorno3 are ±C3.30-1U-o Pa; --or-acn J 93-19.3 r--
for potasciuz aM 1i.3-1.36 for the coa

5- 74 cd 83% of th cliuaz aciuz '- e- ' a:o

the paticata prove to 11e outside thli- tUo o-f r-0=3r~oz ct;
conseguotly, tho determizttion of the lc-;ol cf: CetJtZ :y L:ve a-
Cicaificanco in clinical practice.
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Caci' level pr-ior to treat+.o'. T Calcium icvcl f "z +rcut~at

By Group ravcc.a of czz& '.ith t . 0 o vcrc. t

8.6-9.0 8.99 6 5 1 - -,3. -5 17.7

9.1-9.5 9.'14 19 ,3 1 ....
9.6-10.0 9.85 139 10 7

10.1-10.5 10.30 186 102 53 31 10.53 2.2

10.6-11.0 10.7? 255 83 138 34 10.62 - 1.7

11.1-11.5 11.25 66 5 54 7 10. 66 4.8

11.6-12.0 11.66 32 2 27 3 10.75 '-7.3

12.6-13.0 12.60 1 -- 10.60 -15. 9

Total 1O.45 705 320 293 92 10.56 - 1.1

Ta.he 2

i .arrow Li- I czt.ra1 -ints of

? l c ol~r iatrionath

of t- norzz n
Calcium ![0;3-10.6 10.5 rz '.
Potassium !19.3-19.8 mz 19.5
uota 11.83-1.86 1.86
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