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TIIK IHAdNOSIS OK A( IIMWIS*

llv J. J K Mmi.kdh, M M, Tukdn Th, 1'vsm)\

TMi'.KI'! Ii.i'< U'cn •iiiltf ri>llfit*iiiii id innlital lilt-raliirr tniurrtlllli; tin <\j(t

iiii'Uiiiiii; >it till- ttrni "acM'l<'»i«," «<» that It will \ic a<Uaiitai{ei)Ui in tpnf.i.r

our iliM»t««iiiit of tlu' >iil>jrrt vmiIi a tinrf M-vifW ni ihi- vvnik ui"'!! wlinh llw

pri-M'iit ilay ilftmitmti !• lia«r'l. Tin- iliMOMTiri ihat larni- i|tiaiititii'« of ii\\t.iit\i .

UIkI owaii'tif aciils arr fMrctid in tlir iiriiif of |ialictil<. ^uffrriinj from i|i.i

In-tic coma, and that tlu-ir n u K'*"*''-'' "iiiiilarily Ix-lwcfti the >)ltlIllonl^ i,t tin-

coiulition aiiii tlio-c whii'li follow tlif intravenous itijcciion of •tintii; imI-

(ai'iil intoxiiation ) in lalMnatorv atnmal'-, wrre primarily r«"'|M)n'<ililc iLi ih.

adoplioi iif tin- trrin. In st'ckint; c^trliir oi(;ns of acido<<is than tlu- .utui'

^ytnpt'Mu- of I'oina, howj-ser, cxaminalion of tin- urine for oxylmiyiii iivl

aceloncetic acid* or liu'ir oxidation pnMlnct, airtonr. was fout*<l to Ic m ui:

certain value, »ince these Mihstances m\^\\{ aNo appear in <leciiledly l.iriri

amounts in the urine of Mondiattetic indi\iiluaN During starvation, i^ir >a

ample, either conipleli or involving carlmliydrate fixxis alone. acet<»nuria ui-

fre<|iientlv met with, which m.ide it clear that the excretion of acetone ImhIu-

coulil not in itself he taken as :i reliahle indication of im|H'ndinK ;icidoNi>

It was attempted therefore, to develop methiM|> of diaKno->is di-pi i
' nc

not on the ileleclioii ol tlii' p.irlicular acid«. hut on the rt'fect^ wliiili iiiii;'ii li

producH hy the accumulation in the organism of acids in general.

In ihe hr»t place it w;i> n.iiiir.'il to «'xpect that the UIikkI would li.iii!>

less alkaline as the result of the acid prcMluction, and attempts were ilurciDrc

maile to measure the alkalii :ty of the hliMxl hy titrating with standaiil .khI

until the |«iint of neutrality was reached, as judged hy the chanRe of iiiii ui

some indicator. It was hojted that the values ohtained hy this metluHl u^nM

indicate in the hl(«Kl of cases tlireatene<I with acidovis, the presence oi iiin

acids than in nonnal hlood ; that is, that a smaller amount of st.ind.iiii .iriil

would require to lie added to the former, than i the latter hlood. in i.id.i b<

cause the tint of some indicator to change. Although with certain nimhtna

tions this method is theoretically ^otind. it was foiiiul to have little pi.ulical

i'anaila.

I»«'liver*il Itrf'-rc the Mfilu.il Stittmi. Aca'lrmy nf Mcilt*inr. t'mvrr»ily "f T"riiiil"
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>ng rrtrtll vrttt>. iiHi|>lr(l Milh tl< •U|H'lMtilit r ii|>ril iirl.Mii fiMtol^MM'lltril

<rt|'k'« «»f |>h)-«' I lil"f(>»-U). hil* m,ntr !l MM .!>»»ii ih f.>f tUntt nt Ihr lii.

|>r<i(r»ibin hIh' (unr Iwi-ii niii nt i'i>llr|{>' flit >f\ir.il »rar« fti it|>ttri*tinlt it»

full <ii;itittt ;in> • .ilhl t.iltir iif ill' (!> iil»rr« iil4( lilt' iii'iitr.itili ri'Kul^ttnlt i^ llr

ahllMill l.iulv Ml iiflir lllitt im l|>t<'tll >talro III .11 III |iui> li<< ilili'i'lril t uiM

ihrrrfnrr iitl<n«l|>t In t«MrH Mf\ lirirrty iImm- fi)IHliiitirnl.il |itilh ifilr*, .11 \

i'«|it,iin ihf v.iiiiiin l«'»l- \>\ wlmli ^lli i.itiiiin in llu' ria«'lt<iti nf rtiiti|» in g. • t rai

may \tr ilrlri'lrij

In llir fir»t |it.i«t' Ml' mM»l ilpiirt* iiiiilt'r«t4fi<l uliut i« mi'tMil !•» .it 1 .1. •!

<IH'l H(.l, •I alk.ili, iir Utn', '•titli .i< \.i< ill will tl K' Mitllri Itir

eilhrf III ilir««' i hrmuiiN •• ilt»'>iilvii| in w.itci 11 |ilil«. m iliiMHiair*, iiii.> tun

|Mirliiiiii ciltnl iiiti>. III till* i.iM- iif lU'l. fur < \.ttii|ili'. t<iii< nf II iinil (I .in-

fi>riiir'l. .iriil in idr »mm' i.f \.i<>ll. \.t .iii'l < ill Miiichmt. i ,i«'Ii "( ilu n.n,

larrir* an ••I'ltru ihat|{r, and llii-i 1- al»a>- nf njiiMi^ilr -.ikii fur tlir lun i.iii.

ruin|Mi>iit); llic iiKilrttili- Till' <iKli iii iIk' clrdrn rliarifr I'ur llic II ion ,iii!

all iiit'iaN i< iHi^iluc. aii<l lh.it ••! (I aiiil all ,11 nt KriiU|i'< !-• iK'|{ati\<' Stinr i«

lo ««i'lt kiNivtii, tiiilikr cli-t'trit ilii'^ altract vmU ittlicr, llii« iik.iii^ that tin- |i<i<i

livr tim'> like II Miitllil Ih' itllrai'tril |ii»ariU the ni'(;ati\r {hiIc or i-atliiMl. if

a (Kiir of rlnftual trrminaU, Iwtwrrn whuh a itiirriit i' |>a'»'>iii|{, iilatril Ih.-

«<llUtl<lll 11 i«'\ a ri', tlnri-fiiff. illi-.l liilititi', iiii'l ('If lh«' »jim«- rca-

nrKatnr iiiti« arf «'all«'<l aiii<> 'I'll tnilitalc ilu'xr I'li'ttrital thar>;t'«. -i -I'

iiM'il (01 |Hi>itiM, and a ila-li (or nrualiM', lhu<, 11' and I'l'

Hut what, If may U- a^ked, havt- lh«'><' (iriiuiiJi'-. nf rU'clr<>l> -i- tn iti. uiili

till' <nu''«ti<in iif ri'i-ntion' Thf an-<wi'r i'> that if !* the |in'«»'iii'c i>i frt'i' ir'..n«

that drtrrmitn"» the acidilv <if a »«ihitii If wc rxaniini* thi- fi.rim

krhmn aciiN it will !«• ">«•<•» that thry liaxf ludri>i;cn in sonic di«|ilaci

ilisHofialilr form m tlip nn fiih-. and. fnrtluTiiiorp. if \\r n«'a«.iirr ilu'

as jufl^rd liy the comnion sf.inilards of tlu^ |iroptTf\. suih as tin- .il/iiiii

ntv.

i>l\f inrtals, tin* aiiil la iti', ihr [NiwiT of iiui-rtiiiK siijrars and sianl

V) forth, we shall (in. I that it riin> |i.ir.illtl with ilic di'-sm i.iliijuy of ilu- II

from the rc^l of the at id m ilci Tlu' 1
1 'ion- )iro^»iil III a frcf -l.it.

tlulii «t, thcrcforf, Ix' m aiiuratt' nivasurr o f Its dit\ This Ir.i.l-

lii «'\|iril llial ilu- |iri'«riuc of Ircr <»ll' IOIIh III n>t Ih ;i iiu'.t^iirf o iilk.i

sinro vvf know that whin .111 ai id an. I a Uisi- ,irt' l.rmiKht tintrthrr. tl

netitrali/cs flu- ntlu'r l>v a rc.uti

tioii H' .'ind Oir ioiis I

ihi.l 1 t'on<is|s csscntiallv in tlu- i.'n

o ii.rm ll.n. tlImoves thr ions from tin infr

si.itc and so loiks ilicni ii|i, ho au^t- tnolci ulcs of water |iraititali> 'I- 1

disxici.itc.

\\ p havr h-arnod two fundamcnt.il (iriiu i|»lt's. nanitly. that tin- st.iMiji.j

pcrfcit neutrality must he win re II' .iiul <)|l' i.iiis exai'lly hal.iii.. . -i

other, and lh.it tlu' true ruiililv .if a sdlniion will U' represented hv lli< ^"

of free IT ioiis user (ill' ioiis, th;it i^, l.\ the 11' ion i .1111 enlr,ilion in
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re;uiiiiti. Th cci>iii|>lislH'd l>y placing a f

c proteins since these interfere wiih t|

111 a uialyser in the sha|H- of a collodion t

|>hvsioloi,ric s.iliiH., The salii

tl'C

e\v cuhic centimeters of III...,!

iilte, and susiK'iidinp llills 111 iiciumI

ll lis can I •e llie.isiirei l.v ll

ic soon assumes the same C"„ as the |,| l.

\\lien C'l, of the hlood

siKniticant fact is revealed lli.il it

le ahove descriU-d nielhod,

IS measured hy one or other of these melhuil- Ihc

IS praclic.illv .d^avs ll

removed fnun that of jmre water; at 3X" C'. C
and Is 11)1

cases of diahelic ket

etpials 0.4.10 ". Kven in

stapes of the coiid

"Sis. an increase in C„ hecnmes perceinihle onlv in the tiii.,1

iliiiii. t'le.irlv. therefi

IS incomp.-itiMe with

lofjic eonstanl. It is

re, even the slightest inc rease iii
('

III

so that Its iiie.isurenieMl can

question .-irises as to h,,w the earlv st

in death froii

c. and f,| of the hlood must he considered
preatly more so than Inidy lemiicralure or hln

he of little pr.iclical value in the clinic, .iinl

apes of cli.iiiL'es that

1 an increase in C„ iiiav he detected.

iiiipht ultinialtlv

must study ///, iidliiri- of ih,

iiiiswer this q

//;

int'cliaiiis'n h\ whuh iiciitralil

I- oriwnisiii: in other words wliv il snould he ll

Uesllnll uc

V is iiuiiiitiiiihil ill

of acid can 1

ch.'iiipe in C"

lie c;isc that la

IC piodiiced in the liodv, .Is in di.ilieU-^, without aiiv pei

rpe qii.uiiii'c-

C|llilil(

W lien even .i tr.ace of acid is .iddcd I i> w.iter
sodium chlorii

an isotonic sdiiuinii

a \ciy iiroiiiiunced chaiipe occurs in d, hut it

luich more acid to produce aiiv >lil.|

example, usinp the coloriiiiet

e chanpe in ihe i

re(|uirc' cmt

;ise of hji iiiii. I i.r

hy addinp a drop of weak IICl to uat

ric Piethod let us ohserve the clianpe in lint ]>

then see how nuuh of the

er conlaiiiinp sulplioplieiioI])htl i.alcin .111(1

.ime acid must he added lo hrinp aUnit a simil.ir
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.I.M.KH- uf tu.l ,„ a .iK.lys.t. ui 1 1. |, „U,. ,,,, ,„„..,, ,„ ,,^, ^.,^,._^,^ ^^^^
M..oa c.nla.ns s.m,kmI„mk vnIhcI. ;.-. i, „..,.• ....k. „|, ,1,.. ,,|.|,,| n ,„„. .,-,„^

,,.,^
tK.„ cnlle.l the h„tf.-r ,utio„ „i l.| 1. .,, ,.,„.,• m.II. .!,. ^„„^,„ „,„„„ r'lu-
.|.HM...n IS. ,o wlu. i> tlu, Imru-r act,.,,, .U,,.;- A ,,.„ i. a„ni>Iu.,| l,v um„c s.,-
luMuns of ,,h„splu.<v For .•sa.n,l., .f .. .ak. a ...lu,i..„ o,n,-n,Mn« Jkalnu-
....I nc. phusphat... ,„ .„,|, pn,p..rtin„ ,hat C., is .h. sa,,,. a. iha, „f 1.1 an.l
rhn, a,l.l an.l, v... shall h„,| that o.r m. ,„uch m..rc has „. W~ a.l.lnl ,l,a„ i'. .hc
r.iM' „f water.

1 he same is true ,.t solutiuns nf l.iiail.nnale

This pn.p..„v uf phosphate ha, U-e„ carefully stu.linl l,v I.. | 1 1..,,.!.,.,,,^
M .ho>e hr,lhan. researches we are pri.nar.iy in.Iel.te.i for the recent .levelop'-nem o onr knowle,lKe i„ this whole .,„es„on. Ilen.lerso,, fo,„„, ,.,,, ,,.k
an.l> hke ac.i phosphate an.l carl.,„ic acl ,.,ssess the pn.pertv of i,ol.l,„« ,l,e

" ".'" '•""-:""'"'<" -'-"'y constant, i.... of ..cin,. as l.utVers. when ,1,.. are pres-cm ,n solut.ons containing, an excess of ,heir salts. N,.„, i ,-,, ,: „„, ,;,.,„,
,.I.sma >s co„cerne.I, it is not phosph...,es. l.„, rather h,carl,ona,es 1,,.,, ,„e
..fTer aeon nn.st he -Ine. an.l as a n,a„er of fact it has ,,....„ f.,„„, „.„ C,, ,s

'l"-tly pro,K,r>,o„al ,.. ,1... raho existing he.ween C'C, in sohuion as 1, Co
...Hi s,.,lunn huarl-onate .ValiCO. nu.ltiplie.l l.y a co„"s,ant

; or. eNpressol i,,'

.h.'-nical n,.tation. C„ - the ,nolecnl.-,r ratio "A'^^
. Tins ratio is '

ii a7..rv!',"a;'?'''^'^
^'^ '" ^""'

' '"
'''^''•'•""

" ""• •"—
.

.

•" NairC
), U-conu-s .neater than 1 ..'(). „ „u,s, ,.,. dearlv nn.lers.oo.l

,.u- come ,n,o play ,n maintaining nentrah.y; the phosphates, for exann.le

rsl=r-;:::-:,,-sj;:::r:;-':x::-x:i

kalKs. ..ut^for^p,,,,,,,, „„,,.,..^ ^^^. ,^_.,^, ^^.^,_.^_.^, ^,^^ 1^^^^.. ^
^ _^^^^^^ ^^^ ^^^. _^^

"" '""
-K;;mr "'"' "'^' '"•"'''-' "' "•"'-« l-acical n.en.s for ,1,.. .Ic.ci,,,,

of .hr.oene.l acidosis now narrows .tself .lown to a sUwly of ,he I.Ik of

Suppose that some hxe.l aci.l were a.l.le.l ,.. a l.nffer soluiion co„,..„nnL^ hicarhonate. I, woul.I react with ,\alK-(,, ,o forn, a neutr-.l sal,
' "

nn,l consenuently set free so„,e „_,•(). ,l,a, is. i, wonl.l

•'"""'

na-T h„, increase the nnn.erator of the e.p.a.ion

diminish the deii..mi

'I'he increase in ("

increi.c sonew ' Z '"'' "''"' ''"' " """''' 'H'Vcr.heless

fo r m H ? Tr " r '""' '' '•"''^•'" '^''^'^ '"" "•-•• '-' ""^ ^"- "f a

'""..n.sh as uould he more or less the case in patholo^jic aci.losis C„ woul.l

-.: ;:.': ;:: '::\:t.j"r;f
"•

r^
' ':^:-- '•-

-^ -^-f ">e u.nc.ions of
^^ 'v^.U.oii i„i,u,j;h uiiKh .MUSI 1 iuTe fOre. hc .-onsidered as a



^mma^^Mi^^...S!2.j:,..iw.^j^ ..j«3 ..i^m

niHivssiiy I'Jirt of tlit- iiciilr.ilily ini'iliaiiiMii ui tin- ImmIv. The C'C). i> xut n! ,,|

until ilir ratio-^j-jp^cunus hack I,, n- ..Id j.nrj .,f
i^,„ lUii now. imi.li ,,|

llif XalICO, havinK Ik-cii used up to comhiiu- with tin- foriijfti acid, tin- ., inal

amount pri-stnt is niucli less than l)of<.r.'. This nu-aiis that thi- H,CU, inu,t

also l)c k->,, that is. Ihi- I'O., in a irvv slate in tin- l.l..od i>!asnia. .\..w. «iiw . ,,

wi- ha\e si-t-n, the pulmonary epithelium id-rniits the free C( )^ of the hi ! |,,

(hfTuse readily through it. it follows lli,it the ^r< <•»/,/(/,• of C<1, in the iil:. /„r

air must be n iin'asurr of the uraihihU- \aHCi), in th,- blood To repeal, r.,,-

thi> i> the fuiidaminlal conception of the whole acidosis prol.leni. since l„ r,

mains c.nsiant in ilie l.l.M.d the ratio N;r^|,(-.(^ must als.. remain at its i,.,rin:il

value of '.„. and. theref..re. if XaHO), declitu-s. ILO), must .leclinc pro|„.r

tionately. and since this diffuses as C(J,, into the alveolar air, the perccntai;c .,t

this pas in the latter must W proportional to the degree to which foreign and , .m
he added to the hloi.il without j.erceptihly changing Cm, in other words it iini-i U.

pro|Hirtion.il to the reserve alk;ilinit_\

.

One other factor must clearly onie into play to permit of the sm.H.iii ..p,,

ation of the aln.ve mechanism, namely, the rate of pulmcmary ventilation nuiM l,t

adapted to the amount of CO, that has to U' eliminated. This adaptation .!.

pends on the respiratory center, the activity of which is preeminently depciicKnt

upon the acid hase e(|uilil)rium in the Mood.

It is c.immonly taught that the thing that really stimulates the respiiainry

center is i,„t the CO, itself, hut the slight increase in C,, which, as explaiiicl

al«.ve. inevitahly occurs, in spite of the t.uffer action. This is, however, pn.hal.li

an inc.rrect view, for R. W. Scott." working in my lalxiratory, has foun.l ih.it

CO, itself can excite the center (|uile independently .,f the H-ion concentt,itinii

of the hlood. Thus Scott found after injecting sodium carU)nate into .Kr.rc
hratc cats until the C„ was very decidedly lowered, that a subsequent incrcisc in

the free CO, of the hlood excited respiration almost to the same degree as u..iiM

have heen the case when the C„ of the hlood was the normal, and furth.mi.Mf.
that when this excitement occurred, the hlood was still markedly alkaline.

So long then as the center resiM)nds immediately to the slight excess of irir

CO, this is got rid .)f, and the normal ratio U-tween H,C(), and XaHC'i ' i-

reestahlished. If the sensitivity of the center should he hclow par, howc\cr, ilun

CO, might accumulate in the hody and C„ consequently rise. As a niatui of

fact, even in health, it seems to he esiahlishe.i that the excitahility of the ccmer
m.iy vary, as for exami)le. in relationship to the amount of oxygen in the 1i1.«m1

supi)lying it, and in disease there can he no d.iuht that such variations in ex-

citahility occur. .Vn.I since we know that the acti\ities of this center ,irc ako
great.y affected hy nerve stimuli, arriving at it along afferent nerves, it i- i.^ hi

expected that it ni.iy he keyed up ..r down in excitability by the state ..i ilic

nervous system in general. In conditions of nervous excitement and an\iily.

for ex.fniple, its sensitivity is incre'sed and moderate d.)ses ..f narcotic .Ihil;-.

such as morphine, are well known to dciiress it.

8



";;;'' "":"-.-"•'-',,..:., ..Mh.. :..,..,.,.,, .„„.,:,;

<!.,-. n„ u,..n ... .aura,. .liuMnu-n, I.hu..,. ,.,.. lu.n'. ..„:„, .„., „,..'.,c

;"
^ '-

'""''""""
'" "•" "•»''—• - - 1 1- n,..l,a,„ „„.,„ ,,,,,,,,N>iifiu. upset. *" >.mii_>

Todumal .I.(.u„l,i., l,,,, ,,., ... h, ..v.romu- i„ ,1,. o,II.H,i„, „f ,1,.. ,,|-lar a,r, ...r „ i. ....w ..II .Mahlish..! ,ha, .lu- ..r,,,nal ,„., I ,.f ,,.|,|„n.. an.l
i -•..>• .s a,.K.,xin,a,dv acnTa,. .,„lv «),.„ „ ,. .,„,„., „.„ ,„„,., .,,,,„, ,„„"""'""";'""' '•"''^' "'•" "''•> -" '"" '"• l"-"-l - >l- .I.M.; a,„l-" .iH'n. a> R. .;. IVaro.. Cam., Kn.,I,. Su.lK.k an.l ,.,lu.,V |.,., .,„„,„ ,,
-" not l.c. c..rta,„ ui tlu- rcsultv A, ]„..,. ^U.r.inn. ,!„ ah mUn Co. r,n, u-nr
- ''" '''•<-.".• /"./.•.. ./ t>.r .„./,/ /„„.. ,.,/.,///„;„„ ,„ ,,,, ,/ / ,„,^. ,,,,;,.,. ^.^,^.^_^.^_

. ''ntrnllcii coinliti.oii.'i.

These tacts I.ave prom,„,,| ,1,, n,.,s, rerenl ul.snvers , M„raui,. an.l \\ alke,-
..".1 later Van Slykc an.l fuiie,,', „, return „. 1,1....,1 exannnati.M, f..r the .ietee-
>-" -t ,mpen,lin, ae,.l..i>. The „ue>tiun is .l,,t ,ea.l,h „u.asun,l,le pn.pertv
.•Ml-^l.lo...l may we en,pl., r If „.. return f,.,- a n-Muen, „. ,he e,,n',i„„

XaHC^, ^ '-" '"' "''•'" ^'^" •'''• "I'fn l.-relKn aci.ls e.m.hin.' uiih the \a
m the IncarUnate. this will l.e..n,e replaee.I l.y the >, I,s that are f.,n„e.l. sueh as
Nat I. an,i these w,ll be in.apal.le ..f acting as hut^.Ts. The amount ..f XaliO .

present „, the l.loo.I nu.st. therefore. l,e a n^easure of its p..ver ,„ take up such
acKls without sen..us disturbance in C„. which has k.l \ a., SIvke t.. .letine aci-
a.Ms aj "a o..uliti..n in which the c.,ncent,ati..n ..f hicarl...nau. in the l,l,..,.l i.
r..l.Ke.i below the nonnal level." .Ucor.lin,. t.. this .lehnition, aci.l.-si. i. ,„„mvessar>ly an nu-rease m the actual C., of the I.I.mkI. .,r even ,t is a ,lis,u,l.ance

In the n.nn,al ratio ^^' -.„ l-ut is a ].,werin,^ ..f ,1,. absolute values
.•orminK the nunKTafu- an.l .len„nnnat..r „f the e.|uati„n. In brief i, is , i,,,,.onn, .,. the ability ..f the bl.....l to take up ti.xed aci.l with.u.t .l,s,url,a„ce in the
ra -. a .lecrease u, the reserve alkalinity. The .lehn,t,„n i>. h.nvever. s,,„,,vhatun ortunate. sntce it does n.n inclu.Ie cas.. i„ .bid, ,l,ere is an actual Z^^"I- -at.., as a result of the ad.htion ..f IT.CO, t.> the bl,H..l, an.l sueh con.li-

.^ n,ay develop as a result ..f asphyxia, which, of course, is a cnunon enougha.s. .„ aculosts ,„ the broa.ler sense. More..er, in asphyxial aci.losis it mav
;|uue wel be the case that the XaHC( ., instea.l ..f bein,. din.inishe.l. is ..Ktuall'v
nHre.-.se.l m the atten,pt t.. l,rn„. the ratio back to its nonr.al value. When C(

.'

>a.lded t., blo.,,1. for .,.,„„,,,, ;, ,,,, ,,,.^.„ ^,,„^^,, „,^,, ^,^^. _,_,^,^,.
^^^^^^^^^^ ^^^ ^^^-^

asma relat.vely increases, partly because .,f the nu,nati..n „f K an.l Xa out of
corpuscles mto the plasma, an.l par.lv l-cause HC! ^„e. i. ,be opposite .li-

r^^ Hon. I here can be .to ,l„ubt. however, that .leliciencv in bicari,<,nate is an im-



*V1

'.V.

(Mirt.iMl tiling; In mi>;i>uri- ;i^ a k;»i"K»' <•! ll'«- iilulil) ni \\w 1iI(m,.| |.l.iMiia 1.

cnii-taiit V hcM forfi>;ii acids an- aildiil tci it.

n Its tu-wer Inrm tin- iist <li»t rs iiiiisi<Ural>lv lium liu' foiiii iii \\\

a-* ofiKinallv iin|(ln\«Ml l,^ \\ all«r ( (»• .^ I, lipf iii-.lca<l ipI niia-iiriHL

H), CDiiU-nl 1)1 a sample ni hlouil iiimu-<lialilv ailir itniu\al, this i-, tir.t t

I xiMisfd Diitsiilf tlif ImkIv til ail aliiius|iliiTi' > cpiitaiiiiiij; a known, lixt-il. p- ret

<if C'{).. until all of ilic availalilc alkali lias luruiiif n.ml.iiu-d uiil> this ^a-. Tl

priKcdure rfiimvfs \\\c nii»i si-rious nliji-itioii tn tin- nlij tcilmii-, naiiu'U. ih,;

aiiiimnt <<\ C*( >_. in tin- \iiinii» liliNid, and that al

MKf

i.iU' Is ot I'liursf asail.i 1,1.

Use in man, nuist Ik- very largely dependent iipnti the rate of oxidatifiii ir •!

tissues, ,Mid ujinii liie selocitv of movement of hlood lliroujjh the capillaries uIm,

dr.iin into the vein. In experiment.il work on aniiiLiN, however, the t'( ). .ittii lil

present in arterial lihxxl remains as the most pr.iclicd ind.cator of the Imti. i „
tion of the hlood. I'.einK restricted in man to the use of venous l)|ood, tin <|ih

tions which remain to !.« answered are: 1. What pressure of t'O^ s!i,,ii|,| I

chosen with whicii to s.aturate the tilo<id:* 2. Should whole Muoil or pl.ism^ .

serum he em|)loye(l.' Willi regard to the C'(>. pressure, there ;ire two al

fives; we m.iy use either the jiresstire to whicli the hlood is acUiallv e\p(

Icrii.i

the firjf.imsiii, the infra zitum pressure we ma_\ call it, or an arhitrarily IimiI

ire. The iiitru vitam jiressure of CO. can he detetrmine<l hv anahsjs ,,{ \\

alveola

curate

f

It til course, complicates tlie technic and \i\\vs us no m,

Imatc of the .'ivailahle ;ilkali than when we use tiie s.ni:

or all sam.ics.

Concerniii),' the ipiestion as to wlietlier whole hliMxl or seniiii shoulcl I
(• 1!-''

there can he little douht that it sliouhl he the former. Tl ihject

or plasma de]>cnds on the f.ict, as we have seen, that a pari of tl

loll to ilii' n-i

le .•ilkalmc

reserve resides, not in the tluid menstruum of the hlood, hut in tiie cor]

and even hevon 1 this, in the tissue ce

ill'iU-

It ii:is Uen known \i some tiiiu-. 1

exami)le, that when CO_. is huhhled through whole hlooil, the alk,ih iniiteni ni

tile plasma decidedly increases, as judj;ed hy titration, ;iiid when the hlood is in

contact with the tissue cells it is quite likely that when excess of acid appcir- in

it, there niav siderahle transference, not oiiK of more ;ilkali fi

cells into the 1 lood, hut also of t"( )_. in the opposite <lirectioii, (into the cell

cludii ; the red hloixl cor|iiis(.-les i jn vvhicli it iiiav hecome coiiihiiied uitl

kaline [ihosphates hy such reactions ;is aic illustnited in the equation:

.Xa.Hl'O. 1 1.CO, .Xaill'O, .\allCO

It should he remarked that \an Slvk e recof;m/e- liese iiossiliiliiif,. I ill!

nevertheless, he helieves that for practical purjioses it is allowahic to emplnv

venous hlood, and to s,-itiir;ile its jplasma with CO.. at a dehnitr p-uti.il |irc--iirc.

The results which he an<l other workers usinj,' his method h;ive employed wnnlfl

certainly apfiear to justify his claim at least for the detection of cases in wIikIi

the alkaline reservt

)h'

is decidediv reducetl, hut it should not he lost sij:lit of

.f tl

t!i;it ;i

ohservance of the |iriiuiples which we have attempted to exjil

may 111- lir.inlc.l r,ul. f.ir thr sakr nt thi.sr who arc not familiar with llip uorli
that the pri

cent (V)-. will Ktvt* 4V(»
Kas

llK V

\turc ul fa^ts I* I'lMpfirti'inal tn
rcssiiri' at a liar'Jiiu'tric prc^surt

Is jMrcfiitaK*" a'Jiuuiiti

:o



'^^imm^tJKGi.^.<:% *mr»^tV. % --f ^'v*

;,ki' tl 11- Kauirinn cii tlir ;ilk.ilii ic ic^crxc a

liirhaiiccs in llii- acid lia* 'i|iiililir

nicirf ^ alii.ililc riittTiun nl di*-

iiiin ill lilt' iiri;ai)isiii

To sum u|i. it niav U- saiil tliat di'trrminat

tC);, is prohalily the must prartiial miilio.l for

Itlnll .)t llu- ;iliilil\ of IiIimhI tn al)

itic |K»\vor; It nuMuris tlic dcjjrof to wlml
xinic call it, the alkali)

1 liic atici

ifsnsr. 'riii> lii^h c^liiii.iU' (.1 i|.

xiiiin; the itid luiitrali/-

lUlfiT f.iii tiiiKtiiiiiali' or, as

ImurviT, (inly wlu-n the ulioli- IiIikmI i> lakni, Imt

m<•,]^url the lot,il resrnr of the body Tlifsc ^(^<•rM••

phi'iiia, sfcoml. the alkalies of ||

//(

\aliie liiilds t;iiii<|,

iri/vi'» .". (• (ill iiiit lie,

are, first, ilic a ikali <i the
le eorpiiMle-. third, the piolfiii- of the I.Nm.iI. and

ilu' last reserves are pn.hahly the alkalies and the proiniis nf th.. li.Mie e.ll>.

"liirh llie inaKiiiliiilc ..f

we laii oiiK iiit;c.iire

N'liu it is elear that there can he no test tutu method l.\

;ill of these defensive agencies could le measured; at he-t

the St thr )f tllem, namely, the restr\e |mi\\,t resident in ih

I'lirisii.iiisen, Haldane ami Douglas

W.ilker," h.ive recommended this niell

SIvke. in order to simplify liu- technic. has advocated the

d itsrif.

I.isina ( oxalated i ,'ili

ail SIvke techiii

contem|MMaiiiously Mipi.iuit/ .md
I'lil, and it is only imnv ricenily that Van

eiiiploynuiil of Ii1(i(id

,et Us consider tor a moment, ihen^fore. uliethei the
c is really much simpler than ili.it eiiipii.ved l.v Hald.ine. In

Ihc method used hy these ol.sorvers a cuhic cnlinu-ter, ur s,,.',,,- dWihrinated
hliHiil is ex|H>sed .It iH.dy temperature for twentv minute
to an atmosphere lont.iini ijf a known .iinount of CO,. A
iluii removed to the fjas anal\sis apparatus „i Ilaldane-M,

s, III ,111 air ti(;lit \esse•I,

me.'isureil imple IS

if the

itermined l.y decomposin>: the carlioiiates with str<

shak

ircrolt, .111(1 the C( )..

II),' acid, .ifier Ki'Hiii;; rid
oxyj,'i-ii hy shaking with ferricyanide solution. The proced

I'aratnely simple.

Ill \an ."^lyke''

lrifu(,'in>;, is exp tse

and
uie Is coin-

can easilv lie done u iti I a hit!

lethod, tl

|>r.ictice in tl

le ox;i lated

.1 t.

lasiiia, sep.uated l«

an :itino

le u.iiils.

r.ipid cen-

|il,-is

in man

ma then transferred to ;i

sphere ot expired ;iir in a tonometer, .ind the
as analysis ;i))par,itus. that is cert.iini

J.

ipulatioii than tliat of Haldane and I'.arcroft

\' llu 'Impl(

il wlucli moreover suff

see \'ol. 1 1, p. ,s.s ,,f this

-Ii;;litest

the vacuum which is estahlished in the apjiarat

leakages around the stopcock involves a verv

ers from the dis;id\antaKes: tiisi. tli.it tli

serious error oecause o

Illation, and secondly, that it re(|uires tl

with the mixture of plasma and acid durinjj the analvsis.

Us at a certain sta>;e of the manip
le Use ot inercurv- w hieh lei fouled

Takm>; into coiisideratiim the theoret

HTuiii 111 i-lace ol hlood. and also the douhtful :i

ic objections to tlu if 1)1

tlie \-;

analysis methods in j^'eneial, the

n Slyke ajijiaratus, at least

id vantage to he j,Mine(

plasm.i or

iiy usinjj

«y those who are not iiracticed in the Use of j/as

re IS no \erv evident
lirocedure should l« followed in preference to I

"I Haldane, etc., and of Morawitz and \\ alker.

reason why the \'an .Slvke

the earlier. re;illy simpler methods

It has been iiointcd out ahove that tl le seiiMtivitv of tl

tnuards the C„, or more prohahly the free t'O,, of the hlood

le res|)ii;itorv center

srvMvv than that of anv otlu center or mecii.inism in th
III account of th

is .ipparently much
e anini.il hodv, atid that

i;"t rid of from the hodv I

tciKlencv for the C., tf

IS sensitiveness th.at the free f( ), of tl

)y increased puliiion.irv

le I lood is immediately

th

ventilation, whenever there is

r n^.nri; il ;e\e:. .Vs tnc IIVi- (. t ;,. is );ol lid of,
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::»"
.rf'^i ?^~:-.'^jP''''-i^f?%'-ip 'v »*:.

Iii.l!

tnri-

llif liiiarlxm.itf il»(.im|«.M-.. luiiui-v ul ilir |pr»MiHc i.l nilu-i ;ui<l Kr<>U|i> i ; |I,,

I'loud, v.ti.. |in>lfiii, vie, aiiil the aiiinimt ili.ii j, 1. fi in.liial.- llu- ivinainiiiij .1 .ihu

iif the IiIihhI III \vith>tainl fiiitlur aildiliun i.l t..i(i>{ii aciil. I'h'arlv, lluti ;,,r.

thr imjx.rtani tltinv; |.. iiua>uri- in nrcliT that we may he i-itahlcd to diaKii" . thr

itu-i|>iciit M:\K^-^ of aiiilosis is thf alkahiu- ri-M-rvc, anil hut one (|tiistioii r.n im«

to hi- (i(ii-.i(U'rf<l, iiamt'l\. wIk-iIut arterial or \fiiou> hl<KM| shotihl U- riii|.! ,,|

r'or various rt-asoris arterial hloo.l is pn-leralth'. In tin- hr*! |>larc tin- |h- , ,,•

aRf of COj aitually iircscnt in it is )iro|>ortiotial to tin- alkahnc ri-sfrxc. ^

it is unnra-ssary to j-xixisc tlie hltMid to an almos|)hfri' conlaniiiiK t"( ) , |

nicasurinj; the l'( >, idntiiit, and in the sfi.md plan-, it rrprcMnts tlic mixed l,l,„„|

of till- ImmI), and not that of only one locality, a> is the ease with IiIimmI run. v(,|

Irom a
;
eri|»heral vein. Hut in clinieal practice venous IiIimmI only is a\ail.ilM h

this is collected with the precaution that the nuisdes in the corres|M>ndini^ mi
have U-en at n-st for some lime it appears that tliere is practically no ditFermr, i„.

twcen the alkaline leserve of arterial and \enous hloud. hut if there has Ihui .un

muscular contraction, the venous li|iM>d will lia\e a lower reserve than ili. .,r

terial, hecause of the lactic acid thrown iiMo it hy the contractioti. Hut vwn
when wo take the precaution of axoiilin^ muscular action, it is prohahle tli.il ili.;,

is not ;i strict p:ir,dlelisi'i hetweeii the hulTer .iclion of arterial and venous 11
j

as in cases in whicli the demands on the alkaline reserves are such th:it llw.-. ,,i

the tissues are heinj; called on as well as those of the hlood itself. The (Api ri

mcnt of Van Slyke,"" in which he compared aclu.il l'( )..-containinK pou.r- <,i

arterial and veii.>Us IiIimhI removed from .-UKstlu-ti/ed ilo^js, and found tJMin tn

he verv nearly the same, does not throw ,niy lijjht on iliis ph.ise of the pii'IiNm

The chief criticism against the use of llu- Vf). carrv in},' power of MiHi,! ,.

hlood plasma, is therefore, tli.it it tells little if .•inytliinj; conce'iiinj; the .nil ,ili

sorhinK powers of the ' i-s. Is there not, therefore, sonii- test of the acid lui!

fer which can he ap]iiied to the intact animal r One such we have alreailv i ..n

sidered, namely, the pi-rcetita),'e of CO. in alveol.-ir air. and we have seen ili.it it

is noi entirely satisfactory partly hec.iuse of the technical dit'ticulties in t'l-' i.il

lection of the sample of air for :inalvsis, ;ind p.irtly in'cause of possihle va^i.itll.ll^

in the sensitivity of the respiralorv c<--iter. In order to ])l;ice .111 estimate mm ;,.

relative value of these methods comparisons have heen made hetvveen the Co, tm
sion of the alveolar air and the CO, absorhinj,' [Hiwer of the hlood. Tin- ha-

U-en done huih iu normal and patholojjic si-hjects. In normal suhjects tlu- (..m

parison-. have heen made under conditions, such as the taking of food and diimii;

muscular exercise, in which slifjht alterations in the acid-hase cquilihriiiiii m
known to occur. \an Slyke, Stillman and Culleif found that the r.itio

plasma CO.,

mmTalv^idar CO ^'"'""' "'""' '-" '" ^-^^^ '" <l'li'crenl restiiijr indiv i(!!i.,!-.

liiere heini; apparently a characteristic ratio for each individual, and lliii iln

taking of food invariahly raises the alveolar CO.-combining power. This wouM
seem to indicate that it must he th.o excitahility of the respiratory center viilai

than the acid hase e(|uilihrium that hecomes altered so .-is to cause variation- ni

aivcilar CO.. ilio s.niie authors, in conjuiiciioii vvitii Fitz. working on liic ,i!im
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r,l,ili..Mslii|. in |..iliftii- Milt.riiin tr.mi ,|i,il„ i, . .,ii,l im|,Iiiiii.. r.Mui.l ili.,l i,i ilir

fnriii.-r (lJH«-aM-, uii.li-r tnalmcnl, tin- jilvrular ft ), t.n^i.m i. oii.ii ,nu< I-, [,», I.un

in ...m|>ariM.n witli il„- IiI...hI l.iiarlK.nalr. ( m [hv ..iIut ImiuI il.r t.iiM..n ,. .,|

«.n- low in thfsf .aM--. uhcii tin- In. arlHiiialr .Miitfiit ni ,hv I.Iu.mI ,, ),,« |„
mrliritis h..wfviT, tlu- t.n-h.n .,i aK.nlat l( >, ,nav I..- Inuh .,ltl,..„i;li il,.- M |

CO i. I..W. IVt.-rO- lia^ aNu .Nai.mu'.l iIu-m- nlal.,,n>lii|.,. aii.l ha, n,,., „„h
.n.iru iiiMaiucs v^Iut.- *aliM"a.luiv parallrliMii .|i<l iiul rM-l n,,.- mtihu, .rili
n-tn of tl.i^ ^^.„•k i.. U„^^v^,y. lliat ihr in.thn.l ui |',„|..ri, ,a «.„ .•,nplny.-.| f. r
.<ill(<liiiK tlir aKciilar air.

l'l,.>st.a„M.n. |)„nKla> an.l llaMan. ,|„l ,„., |„„l a i.l; , t., ..xi^i l,ot«,..-n
tlir {•(), al.surl.mK ,,.>«,,• .,1 tl„. |,|,..,| ;„„l ,i„. ,„,,,„al ,vMin« aU.olar Co ,„
.litf.rrnt h.althv in.liM.h.alv Imt atl.T Mv.rr miis.ular .n,,-..,,.. il,.. ,„t..n,|in«
,li-o.N.T> wa. tna.lc ihat inaikf.l mliut,. .is ...-.nrml l,..ih <n the Co al.surl,-
nit: |H,«iT of tlu. I>|,„„|, ,Mi.| III il„- aUnilar air, an.l tluv Mii:i;.-t,..| "that curir
.p..M,|int; .lifT.iviu-,- «ill prulalily !« .jl^'MNnnl nn.lr, various ,,a,|,olo«i,- or
i(ji!i(itti«alory iniiditiuiis for acidosis."'

Ill all 1I1.S,. .oiiiparisons it i, „j,l, ,|„. ,„„.,ia| Co t.iis.on that ll„. ahn.lar
rn. IS U-lic-sc.I to nil, paialUI, llio air samples iKii,« rnnovc.i 1,0,,, ,|,.. aUroli
irndcr o.iKliiions uhid. tinan that the nasnuis ..luiliLiiuii! nnisi |„. |„.,„«n al
uolar air an.l arterial l.l.«,.|. The .,mstio„ tlu- it I., re arises vvhetlur more exact
lanllelism JH^lween alve^.lar C"( ), an.l Mon.l C'O. miyht not U- .,l,tain..,| if tlie
v.nous CO.. tension were taken instea.l ,,1 t|,e arterial. \s shovui I,. Christian
-.11, l)..u>jlas an.l Hal.lane. an.l later l,y ^. ll.mierson" ami K. C, iVarce''
th.' alveolar veii-us CO, tension can he measun.l hv the coinparativelv -imple
.•x|.e,iient ..t causing the patient t., inspire an at sphere conlainniK a'perceiit-
at'c 01 CO, ah..ve that which c.riespon.ls t.. the tree CO. ni vei„.us hl.H..|, an.l
tli.M rem..viiiK s„a-,'ssive sam|.les of the expiration which f,,!|,,vvs, ,„„l analvsmj;
each t.ir CO,. The portions expire.! at lirst will contain appn.ximaleU the same
pcrcentaffc of CO, as that in the ii.spire.l air. hut the ,Krc.ntaKes will pro^^res-
sivcly .lecline in the succeeding portions until at last liiev hec.ane constant at a
level wiiich must con-spon.l t.. the venous CO, tension. In the meth.,.! of
Plesch for the c<.llecti..n of alveolar air. in which the person takes s.-veral hr.'aths
ill and out ..I a ruht.er hag. the CO, percentage ..f the air in the laj; must ap-
l.roximate more closely the CO, teiisi.Mi of the veiiou- l.loo.l than that of the ar-
terial. It is certainly important that the p.,s>il,ility of a parallelism hetweeli al-
v.olar venous CO, tension and CO, cml.inin^' pow.r of the whole hlood shoul.l
he thoroUKlily investijfate.l. On „ /-r/,.,-/ jfroun.ls the parallelism is likelv to he
annich closer one than when the cniparison is made between alveolar (arterial)
( < >, tension and C( ), omhiniiiK i«)wer of hlood plasma.

Hy an afiplication of these principles, therefore, it does not ap|K;ir that there
is

,1 simple, th.iroufjhly reliable method l.y which the l.utrer action of the body as
a whole can he measured. .\n entirely .litrerent plan of attacking the problem
must be thought of. namely, to observe the acid excretion by way of the urine.

W hen we were considerintj the tjeneml n.i.tiire of i\uj ch.emicrd reactions be-
tuicn the salts of the hi.....! and added acid we saw that besi.les free CO.. there
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vvniil.l \ui\v In U- .limiiiair.! fn.m llu- UuU a o.iim.Ict.iJ.U- atiiotinl i.f a. iil ,lt,.

Ml uf frrc- a. i.N In ||||^ luiimiitDii tlu- l«>.lv niiisi U- tuiiMiUir,! .,> ,i »vli.,l, „„|

wIkii fnr.iKit aii.l i^ .i<|i|fi| a c-itrri-s|.iin.|jin{ .imoKUt imiM iiltimali'lv Ik- .i
,

Ma'..l. i( llu- Muriiial .u i.j Iwim- •••|iiilil.riutn i. l.> U- riT,ial,li»|(e.|. even altli.ticK ,

Mi.i.l.-n ilianKi- in C',, i. avunl.-.l l,y ilu- iMitt.r .uti-.n. MuM ..f tl,i, .-n.. . „,

a.i.l. n> \\v have M-en, i, cliniinalcl l.y llu- U\\\n^ a% Vd,. I.iit llir ri-niamil. i ,,

lu Ih- k"I imI of l,y nilur |.atluvay> ,,'i ox,-mien, (.artictilarly llie ki.lnr> > 11,,.

.
s.Tfii..n ..f tlu- and .-xi.-^, I.v tlii» pathway (H-rur^ in tlirc- iunii- : first „-

, i.|

sill., lor .-xamplc l.y o.n\»TM..n „i \a,I||'(). i„t„ NallJ'O,. scoiui a* <nU. „f
ammonia ami Ihlnlly a. f r. .- arul. l-onci-inniK tlu- .t-.on.l ot ilu m-, im,|. i MMn,,.,!
conflition-i ammonia i. a pr.Mlu.l oi nu-taloli.in -.piit off .InrinK llu- l,r«-al< .|.,v.,,

of amino aii.ls, aii'l tlu-n rt-nd.-rcl iiino\iou-.. l.y i..ml.iniiij{ v\iili .ailM.iiu .,. M
to form ammonium rarlM.nat«- whuli is loiKt-rtnl info urea, a Mrictly ii.-mi.iI

Mil.viaiui-. W lull i-Mfs> of ari(N must U- lu-ulrali/i-.l, h<.\vcv»-r. somt- of tl„

ammonia iiiM.a.l of roml.inini; with CO,, may In- (liv.-ilr.l to n<-utrali/.- th. , v,

n-ss. thi~ ImiiK paitiiularly llu- .aM- wlu-n ki-lonir acirls appt-ar, as in .|i,il„i,-

The amni..nia rxirt-tion iis,|f i,, |,o»vcvcr. no rolial.ii- indii-ator (.f thi- ,,iii.,iim

of fm- aii.l in the Ixxly, la-causf thcrt- arr ..tlu-r cnditions such as di-raii;;tiii,tit

of the lu-palic litiu-tion whi.li may influeiui- il. In the toxic states of prcKiiaii(\,
for i-xampu- a laiKf »xiri-tion of ammonia ntay occur without any indication ,,|

an acidosis. \\ ith regard to the acid which may 1m- excreted in a free stat. . il,,.

occurs, for examjile, with ^ oxyl.utyric acid, which is so weak in its acid |,i,,|„r

tics, that 45 jier cent of it may U- excreted in this form.

With such a multiplicity of forms of excretion it is dear that ///.- n,ih >.//(.

factory iintlioj far iiicasurin,) II,,- mid fx.rcti.ni by the kidney must he ,iiie „i

ivliieh all of the uhore forms of e.reretion ore ineltided To measure the aiiiMunt
of free acids an<l acid salts the theoretically correct method wool,! W to ilirai,-

the iiriiK- V ith standard alkali until its C,,, which is normally ( he ;icid Mdc ..f

neutrality, was hrouKht to the same le\el as thai of Mood. This can Ik- >\ >\w In

using suIpl<"t)lu.iol].hthalein which, it will he rememl.ered. changes tint at .il.out

the ('„ of h. ...d. For practical purposes, however, it has been found tiiore (nii

venient to use phenolplithalein, the neutral point of which is such that when urinr

just reacts lu-utral to it, the CO, comhining power <.f the l.loo<I i.l-sma as u-stctl

l.y Van Slyke's method, is at its maxinnmi l.y SO vols, [.er cent, and tin- .mi

tnonia excretion is zero. Mv titrating a sample of urine after .idding neutr.ii ..x,i

late to it. in order to precipil.ite suhsiances which interfere with the sharimo-
of the end iH.int with X ,„ .\af )|| to the neutral |H.int of i.henolplithalciii wo
measure the total of tree aci.K and aci.l salts. ,uid if we now add to tliiv the

amount of ammonia in the -ame urine, (readily measured I.v I-'(.lin's new (xr-

mutit method), we obtain the total urinary acid excretion. It is said that a ii<fi

nitc relationshi|> exists between the C'O, combining power of the plasma ami the

total acid excretion, a relationship, however, which c;m be made dear onlv whm
a rather arbitrary equation like tli.it of .\ml.ard is cmploved. It remains tn he

se»n of what value the determination of this rati(. may be in clinical diagiiD-iv

There remains possible another method for gauging the alkaline re-ir\c.

n.'in'uH . lo srt- inih aikolt can he added to the oriianisni without caiisin'i tiw
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„ni /.» .M>IM»(.' ifii iifkiiliii,' r.-.hlhiM \\ lien tin ilk.ilm.' mmim- .,f llir UmU |.

,l..iil M.irmal, it is i tr.ir tliat \«i> liiiU- alkali will suIIki- t.. Iiaxr tin, iH,, i .\. .,

iiuli.r «i fad. II lia« l«rii l<.iiii.| l,» S.llai.U" an.l l.> I'alin.r atul llrii.j. M..n'

iliat I'nlv 5 Kii""' ;> 'lay. I an U' t.iktii xmiIioiii iiiakmif lli.' iinnr .ilk.itm.' \\ li.i,

tii( Jkalinc n-vrw i- -.rrioii^ly lU-pU.if.l. hux.v.r. Urnr .|iiaiiliiic> -.1 liKail..naic.

rst-n a< miuli a-* l«) j-rams a dax .an l.f ii.k.ii vmiIi.mm makitn.' ilir nini.'

Jkihnv, Tins trM ha. U<n luim-l ..I parlunlai xaliii- ni llir .|.,,^.^u^i, ,,f

uiilnMH aiiiimiMnyinK certain Idiin. ..I n-n..! .ii.c i..- (ilir..nii' iiitrr-litial

nrplirilis). whiili rai'C. ilu- i|iu-.ti..n as t.i vvhrtluT ihi- rHrnti.-n iii..y ii.,t !«•

,iu.' I., faiillv .'limiiiatiMii ..I tlu- lM.arl.onat.- latluT than I., ii. r.l.nti..n in

nnl.i that .1 .litui.ni .ilkalim- r<«T\.- may Ik- crnrtt-.l. It h.,, not l,.cn a
utA -inipli- inattiT to <nlir.l> -li-pn.xr ihi. |...x,j|,l,. rxplanali.-n. an.l ,'x|„.|i.

m.nl« nf a vari.-ty of t>|K-« liaxr li.i.l i.. !„• .k'M<ol in lutiniilioii uilli tlu piol,

Inn OiH- of tluMii lonsJMs in il.l.nniiiinjf tlif .ir.. t ol a x.oii.l ,|,,.f of
iMcnlHiiiatf a.linini-l.r.-.l to .m .ui.loM, |.;,iitiit to whom a Miiru iont .iniount

Ii.kI |irfviou>ly \<vvt\ nivrti to n'n.lcr tlu- uritie ju^t alkaliiuv It lias Ik.ii f.ain.l

lii.il a few Krani> now miM'uc. in.lii.ilinK, apparently, that llii- .ilkalin.' rr>.r\f
miivi have U'en n-store.l to it- iionnal level. I'lxen to this experinunt the

..lijeition can U- raise.l. howexer. that ill.' I.iine .Iom's xxer.' ret,iiti,.l he.anse the
tiii.slioj,! of tlie ki.lney for the ex.retioii of l.i.arU.ii.ile xxas .1 xeiy liiuli one.
.iihl ih.it the seeoii.l. sinall.r .i-lininistration iu«t snlhieil to ox.rsiep this tlu.-li

.^ellar.K' careful work xvith this nietho.l seems .|uile d.Mrly to .M.il.lish

It- xaluf, ii.mever. and for practical pur|>oses it is 110 dnuht //„• hcst text „/
i),(i/(.\;.v .;/ present a:iiiliihlc in routiii,- rliniinl j.-or/t- It h.is the iiii|>ort.int a.l

uiiil.i-e. furtluriii.ii-e. of I.eiii),' simple an.l ..f re<|nirinu 11.. elal.or.ite appar.iMis.

I'inally it may he aclvantaKeons t,i classify ih.- poss,;.le catis., xxhicli minht
ki.l t.i a want of >-tahility in the f„ of the I.I.hhI; that is. to ilinalene,! a.i.losi^

<ir alkalosis not <.f aciii..sis in the narrow sense implied in \'an .Slyke"- d.lini-
li.m, hut in the Inoa.ler sense ol any disturhaiice in the acid-hase e'n.ilil.i ium.

In neneral a tendency to acidosis miKht Ik- .lue to an incr.-ase in the minur.itor

or decrease in the denomin.itor of tin- molecular .-(lujition
"-'''

'^ J^

\alH"<» 20'
..r I,, a {.roportionate .lecreasc in h.,th. In the latter case, then- uoul.l he
no actual chanjre in C„. hut the alkaline l.ntVer would he depl.-t..! s., ih.it
the chan^'c wouM vei^' readily set in when foreijin aci.N were a-ldcl. I'urther-
mnre. ,t should U- underst,««l that XaHCO, only si;,„,N as a synihol
for all suhstances ihal mij^ht serve as alkaline reserves, for alllmuj^'h this salt
is no douht the most iminirtant of those, the alkaline phosphates .,f the cor-
puscles, and the protein of th.. Mood and tissues „,ust als,, U- cnsi.lcrcd. A
tendency to alkalosis which is no douht extremely rare as a patholoj;ic con-
dition xvould he <lue to changes of a reverse character. .\ theoretic dassi-
iKMiiuii oi tiu- conditions winch miKht cause th.-se changes is jjiven :
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