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lertaly comditions ~7 tle sudetrete which sovern the shyelelegst-
~al aetivitieos of mereorgazions et as teapersture, sxyges temsion,
~em0ti s "ressure, mnd rcil orrtemt are matters ¢ funinsental iztereet
ta *la bmintéleﬁn. .

anr tuiles neave been made onscerning the phrsiologtieal MI-GI
af a-i‘s. As s roml’ seversl muy eslirne nave Deen smde regarding
thelr mrie 0f aetine. inne 97 thLese nre Gerletely satisfactory. The
erier ~f thrieity A7 U7 sragt a~tis tven vrices forme of 11fe 19 of-
ten r-nm:-oo«!.~ A qartiterive re st arail* . atween verimie aglis mpl
Lreir @.a!f‘.-ﬂ AR L S AP LBBis: W+ ever Leek Jodmesd, The fall-
ure may ¢ Re lr art to t.e fact Shat o e malority of ‘canes a
TOEpATI N "B e Tean w e 77 trelr activities 2t & single cemcentratisc
07 Act L, Alse, Lin meny lretaucee ti- reture sf the exrerizssts zade
» s recler ’,-uruut:;—rl t° We 4es/Ter n! b 10ty tercestidle, If vhe
VW \TAtive tovlelty ¢’ seversl acids et poveral ornecentratioscs oowld
e leternine! ver, accuretsl | ‘e rew 1l's ul, 1t be ervectel ta rrovite
'Y h;ttcr el gt recartlo, e !ar!r;?: trvelvel.

Qe metlc! want L. . creser’ wva- v & “ase! uren ‘e sff0€° of
Ac. & l: lemreesl:, L. Tete ol oL B-twe 0T yenel ag measurel oy
tre Warvurg av-aratur.  Proeliminary evs-i~arte 1niicated that titse
 msethol wes semeitive to verr senll Uf‘eramces in acidivy ;d thet
meam.sonate oVer a wils range of arrcentrations oouli be smtisfsetorily
rerreincod. Uelng this metrol a etuly wne sade ¢f the aetivity of four-
teoer acl.s. WMk acetic acit ap attex * whs 20ds to iotermine the oo

parstive Wrictty of the uniiesocinted acl', tls acotBte ion anl ths

tydrozem ioa.
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Do literaturs dsnling with the tiols “1eal cignificance of aciids
ie vast e largely te e Uversil; of emporimatal saterial wktach has
teer stulled. Reprroartrtive of the uiologieal Yracches are the experi-
mente or the foeeding o! scids %0 toge Wy Wlter (1877,. iatrevemcus in-
Jection of actie :y Swilt (1909,, th-~ effect uwpen fieh mi tadpeles
viiet nclis were allsl 'r the externsl malium 'y loed and Yastemags
(1‘3if,-. the offect of acliis wonm t*. elllate 1r7useris 3y Bdllett (1919,

ﬁ:a.m: (1221), wpea areletal mmecle %y Mle smdi Mnes (1911,, upea the
owel iz 97 gelatiz 5y Mecher sz ! Neoxer (1715,, wpes the oridatioa
" arrli: meld by nydro. e rerexiie, Sntcher (137%,, wpea plamt rect-
l#te by Kanlemoury ani True (109¢, an! Remld (1096,, wrea wree b
Foster (191F,, amtl upon the activarting o’ etarfiak ogge t; acids.
Utllte (190607,

Iz U » fleld of alcredislogy maray s .arly worters are Paml and
knnlg (2™, 1 snt Kreus (1391C,, 3.2 (1897, ! {(1302,, Kitaente
(1888,, Wirslow an! o~«rid-e (190r,, Arzesirmd amd sosemllatt L1308,
i Pue (LWE,, ®re recat wrkaerw 12~ ‘e Smar 14UV ,, Teteummte.
Vi z.f'uuﬂw VIONG, | Paviaz an: Wisworts (9%, Sualeimer s’
\*Nai (194C,, lovine act Tellers (17':0,, &:.'lin,lew md lowvine (1943;,
Wickeon wa! Pabion (13:41), MeZalla (194C;, lvwoff st Moral (19M2)
m. Dergeia aad dradlect (194Y,,

It 16 0 de epocted tirt with wcl wile dwices of mnterial aad

' mt.‘lmov iz erperisental nngmru t:ere has boen a wrwed losk of
agroement i Ge resuits. Jumerally weekiig, with U.oee orgeaiems

affocted by 7ory smmll ocncer tratisas of acid tle otreng imorgmic asids



are were torie them the weaker orgmaic seiis. The reverse is wemally
true of tlsee forme of 1ifs whiich are arnrecindly affected oaly W
arester sawiates of acid. Lepreeentstive of the formes meogptidle %o
low aci® concemtretior are amimal tiswne, plast ticome apd Bastoeria.
Yonstes ani melis represent a elase of life reletively mmeh sere re-

* y

sletant.

Practically a'l worcers hrve reacmised tist come faeter other
than M-i0s comcemtratinc le respomeinle frr tra phpsiolosicon) action
of actis. Peul an! Krord, (1896, wnrkin, wit: bectoris poiited out
tlet althouy etrens »-1's nctod ganorally 1: relatien ts thelir B leas
trYers was Alse a epecific actiom 67 tr. ~art:culsr enies or uandises-
einted a4, Kablerdurg (1096, stufiyin., t! - aetina o/ acid upes the
semss ¢° taste found tra: sgetic aci’ rrd * sour taete adout four tiaes
ng ZTes* as oould 2~ e platned or t s trgis of Ieton concentretioa.
Mrslew sl loeawriige (190n, odsorvel that with Aydrechleric aad sul,
furic sciis the toxdd~it; townr’ Dacteris wes Mo to Bbioa. Nowever,
they !:iumt the wonk +ciin, acetic arn” tn.u*.céJo e toexic at GPRECON
tretions t which ‘hey wore only sliantly !‘seocisted. Thay comcluled
thet the e fect of the wemik aclide was %o *2 tre wicle mmleoule. Pwml
al Bemie (1318, once! lared Ut wlit:r tnaclerie tie %7ic acting of the
Bejons 0’ wealt orgamic acli's wae cstalyze! iy salere. Wol? an.i Ghamk
(1921, swmufying the tolerarce % aeiis 0! certair rlant pathogene fouad
thet oome factor tesiles th- onncentration <. i-lons wae eperatiag Yo
1aR1bit the growta of treir cultures. Jwmee (1970, foun’ that ia thetr
wricity for lewsecytes lactie, agetic ad mtyric arlds bdad a gpeeific
astion 1a additien % that 0f the Alssccisted Bions. Dveper aai Mgor

(1926) studiying the dioleqical significance of cio-trens icsmeriss found



that gersi~4al wnctin ol the clig-trman ivomers, liceic and fammric
nctle war ot letsrmiie!l vy e Kelan wacentratiaog but wme depead

W 8% Che s'erec s =i cml menfimraticp ¢ * .~ sclewale. Tayler (1913,

faart oAt lp tra tremtment 27 gounls tnfect- 1wt U Bpcillug RIRCAR TG

8o, At wme gt e~ T faptliws % omn ¢ etvong acidy, hyireenlavis
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L S et e e - ce LR % 2 S S AT Y AR T
R S R A L DR LR I A A S DGR B UL R RSl Vs
“elta oy, amlte wlc owm s LA oAt 1Y etnfiias the toricity
v L R R R et O B L LA A T L R ol - ~i e
SO RN S o taglster g rocr a2'wely timtaighel witr e
LA AL AR S P ca va ali el ~° "J’s.“a"@’.!’*’ic
-j",g“,‘_,,-;..g g m e Awe o ae . . -y LR I ot e -z. !':1"’1
av Xy e rerta g, o v® el ets v L. a o plar s gars tavis Ir oA leter

oo ettt T temL 0 o er gt Teegpie mtet ~ MY -,

1

AW em T mrt ta e LR S A I e RSN T SN BEVEL P

M UL T AL L S e T e miat eve, Ba felt
; * . - rwmm [ % . T ~ . N L] et + -t ~ & ws o . ..
IV R . DL S S ST T I A A S S S AL IR B |

e apar mr oo md e At b mr i el wea vt et e wpeectrations
R T 1. W

* vy L T W ) PPN . + - .
o O S R R e ST avtewligr e ny mct iy

aflet ¢ Lte qrilyr calte tr prluticne - a2 wmpn' s wc{dy, ™ie cousel » 4o
~renes ‘n v Bign srpcantrefioe It e wmta 7 artivatisg incrensed by

srrrnginntaly 1 pe- st Lillle »ucluted trat s~werently ealy the un-

"se0 i ! mrleomil 9 anet-mted ¢ e7 Trealy. M ageused thet a®tar



hewing passtrated the neld &lsemetated Li tie Lluterior of Whe ogg
uru’sbing the Blsas which effecta! wctivetion. :

Tategirt (1929, working with ‘h.'.'o" solutions of ﬁ. E and I
and .dt\g! formis ant acetiec aciis ‘oumnt thet the cnacemtratioan >f
wlter m‘;";uw bl s parksd o77ect on the fermantatisa of mernee LY
yongt (= sclutlsue 27 tiw same pL  Re rlen tsteraine! that at » seastaat
srncantration 7 aglt *he rete 2 ferimnt-ticc was lmset Lndependemt
T tha 1atal scetstls 3 “orwats Tdoarestirstion aand, therefore, isder o ient
-7 &

Twotl (1377, faur® wia® the milli & 2f sotlas ~itrate sarkedly ie-
Tenvsad © « tovlotty ~7 o triz acl? townr!l Sagilling sell ORABERE'S

On "ro ~omrarstive torieity 2/ tum Nomplogues o' the emturated
fatt a~.! savios " fre u eare v+ renrcl; complete agreseent. - A
We v e tian 27 tie flrgt camter toy 1t Increasrs with spleoular
woi Gt, Brwewer, dall 130 | 7oqut a0 wBR - group 9f nethegenie deo-
‘eria ! Tgoherighis pli o tre Lt ot 1ttian 90 the fatty actie
decremeed ne thw mleomuiar w' 28 ‘o-reased, 7 - Ler.lctlal scticn ke

four] tie reverse ¢ .o tPus,

Tetmimte {13V, S~ n thet t o« i ity sl the BAlc, enated sati-

/'O
“2led ap unpstursated .. a-l'lsp w St Tl 0t o~ e rarert
st te,
e relmtiwe trwisitr o o, werliove ati's Ve dre 27 v e Pow things
i ear "o umed Az s teaele 3 roETl . Tesul%e AR il leremt o0* AR~

tems., Pllowiog 1o < tamirting tas r ‘v *hs litersture showir, the

m_tRot, eTerimeet -l arterial ant' oa-ler 27 tevicity »f o fow ai‘e oa

~

the Daeis af mo"malitr,



alker etexial  Sxier of Dxiciux

Mislev ! loa- Jacteria E > Eslle > aoete

~t1ce (1906,

Pme (2908, . asetic > lassie > B

Wetr (1918) . BQ © lartic ) scetle

Yoot (192%) e aceotic > lactis > B o e
et {1332, . laetie 7 acetic

Rahetirer and . 01 7 lactie ) aseve

Tarine (17240,

Silliagley and * lactic 72 acetic

wovire (19u3,

I len™irs smdi True Plmmt Seed- E2] & K3&e 7 lactie ) acetice
(1096 inge

Mal (1307, Yeaste BCl 7 aeetic

Tosabrazd aad ’ EQl & Esllle ’ wretic ) laectie
Rosend latt (19“1

Mylor (1929, . B2 ° BafDe > nrle) laetie
b ng apd ndswprir d acetic ? lactie \'

(19w

The above date indicate trat, ~f t . irorgaaie «eide. hyiredhlerte,
tre stron. -~ mell, 1o more toric thry sulfurie. Gupariag lretiec aad
acetic sefds 1t 1o fererally true thrt lecric, tte mnre Righly dioseai-
atel acll, e mrre Sori- "lan acetic trwar' berte.in Dut that the reverse

ie trues or yeaests.



Tperinmte ware carriod out teo determine e offest wpen the rate
5f sxygem ap-take af the yeset. faccheroayces garevislag. %W e fellew
s fwcto-sl
1. Severel Lasrganic wad orgmmic aciis alome amd 12 C. O}
wlar 4-glnenge wwlutisag

*. Bdtus hytremide alese sat iz (.01 wlar & glucose oo
1+tian

t Sdium salte ~' several aciis 1z 2.0]1 mrlar Se¢luasee
solutions

4 Jmebisatisce 0 laergmmic aclls wit” scetie seid ia
0.0 melar L slumee soluticns

v h&tnt;am 5? the eoiius ealte o7 lrorgnale aciia

wit® scetlc acii and som ‘natinne 2¢/ mding acetate

wit) scetic 94 in 2,71 molar & lumee sslutioans

Ketnod of 4stermining cXyges wWp-take
\ All 0/ v ils wors Teported here was Y¥ne with the Yarwmrg apraratas,
hﬁa {13:%,., driefly thie apmaratue orasiete >/ » ®up havins & cupasity
27 adut JC al. sonrected 1y memms 2° s [reurn i .:).Qll +oiat te & leliente
sacrmeter, The cup 1e ;™vided wit' a sl receptarle ia wmish stryeng
~etagsium hydrexide soclution may de placed to sbeord the eardoa ilanl de
svclved Wring the reepiration of the veast.

The factors which »fTert the preqeure oa t'» SAROBPIGTr aAZe tem

POTABArs,. Baresetric ;reseurs, vaper prissure Skl gnees evelved or



taken wr by the yeast cultwre. The tempersture sa! baremetris presomure
are determised By a e helling snly iistilled weter and & rem i¢ ande
on Aletilled water erad time %at a oample Lo M. o v.n presoure
ls coneldored constant mmd is included vith & cell ccastast. WMth Jag-
SHAISETCasS SEESYASIAR "© rese other thas carben ilexide are givem off
ria; rogelirstion and thus the amount of cxy:er tokes up oan be enlew- '
lated by maltiplying tre "mmenster pressuve by 2 ooansteat.
Preparatioca ¢? rves! sulture

The ulmre was nraared Ln the “2llovin. way: BRous flaske were
fmvouinted with a sum ensics of e syewth ‘rre an agar slaat aa? in
oudatsl for *'ree iaye at rres temner~t re. This frowth vee vashed
off, rentri®uged, tre mrerratant lecarted, sterile 41etiiled water
ndded, i the suspmrion completel a ved agniz. Thie vrecefare was
raponted unti] the niture had deoer wosiod ‘our tines with osterile
1etillel woter. [t wwo takem wp 12 wore oterile 2letilled water ap-
rroxdimating 10 al. fer eact Wousx flask v { aersted for ene-half hour.
e total onli-s wure lotermized ' tie suepneing sdueted a0 ne to
cortaip 'he deeired concentration 27 aet sclids. This comrentrstion
wag such tiset the acl . tinue ripetted "+ U Wariurg oure conteined 2.%
ag. 0 yerut solidn re al. Por Part 2l te samerisental work fouwr
Billiliters wvere uned ~er g m ' % rirng wother nart twe mllilivers,

All leterwinations were mmis ir 4glicate an' in sons cases 20ter-
ltntlo-vd'; repeated may more tises in 2rigr 12 test the repreinei-
3111ty of regsulte. It wame fomd tlvt misgensiors were uachoaged after
Sw wedks Wt & sov suspensios whs mads ecnck weak. ek suepeneion was

chogkod o1y tinoe for activity defere use and 2t least cace csgh day

therenfter.
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wp-take L2 the adesuge 7 =eii \he r‘lh soing 8 fTorent smepeneicss
agre~d very woll. Therefore, the Seglis fimally sdepted wae the rete
of the exygm wp-take freoa C.O1 '-m & doeoee olution and all re-
alte L reughout tals wrk are calouinted ia vask & samner that Vgy
TEPTrOSsERt Per oot 5! the oxygen wp-talke ¢ & wslutien of C.0 weler
Qduswee. The reagente used were ail J. 2. Buier's analysed chenionls
or Pfanstiel amslysed chemicale with the eveevtioa of a fow srgamtis

acide not avadlable ie that mality.



perissunts wvire csaiueted te letermine tie iafluenes of soveral
rells on the Tate of oxyoem up-3ake W IngchalamEuss SAESTiniAg *ver o
eertaia m of concamtraticns. Ne¢ concentrations were chosen o s
te deternlne e Tats 6 oygon wp-take ower the rungse which canmsed »
very slight Ltahibitien 1o almeet complete iahiditiea. It wae feund
that o fotermirnting of the amomet »f aci! 2o-yletely W 1ahiVit e
oXyEeR up-'Ate whs 30t exmcily reproMueitle. Tip L¢ in aceerd itk
wRYy s'uliee 1B Bactericlosy sach as on ti¢ mnction of heat o+ Vorie
mt rtances wrerels Lt hine bear founi t"st 5 9% per cemt redmoties i
s sust srs of Dre'erlia is & seTe relinklcs lnder for eompariag the gors
1et4al +7foct thar 19 J X seor cemt refuction. Dere ie the sdditioasl
facter is this work Siat We dotermins’im o7 ame or tws outic milll-
roteors e attended > zé-‘om erTars (e reellzg 89 »re 'he S9termine-
tion 67 10U or 20C subic aillimeters.

Reprofmeidility of remlte

Be rgrodueidiiity of results using ‘ifferemt ouspencions o’ the
Jemet wit: stliutions of iiacticeal c¢ortext are eicwm below. Dates are
showa [or several tircemtratione o four selds a4 s tetal of eix differ.

1
@t suspensions.

Mguivaients per liter Oxpgen wp-talze
} VI A M 2
Asetic a0t
.00% 8%5.5 1.2 9.8 .0
.0 n.» .0 0.1 %8¢
.02 53.0 58.7 ’-0 9.3
.o N0 -« 2.6 2.7

.' - tob - \x



~ Apivalents per liter Oxyens wp-take
Ssamalen Yo, L. 0
Wydreechlorie artt
A ®.7 .2
.02 7.8 707
.Ch e*.C 9.0
.08 - -. ¢

N}hrtc actd

.C2

imctic actid
-
A€
.

.5C

™ b 8. g

- £1.6
VR SRV
M 2
£5.1  31.0
83,1 gn.*
%8 T-.C
1.t 1¢,¢

n.s
58. 2
sh. ¢

Inct. 27 the above wvaluas s the evrrage of two doteraminations. The

leviation tetween WMplicates ™als adcut tie came as when 11forean’ owe-

oLl Ls Are ueed ‘2 solutiope of {iamtioal coatemt.

As tre dats etiow %L~ precision 0f tre resulis la ot as goed as with

srdizary chemical ieterminntions Bt ¥ s compare fawradly witlh thes wemal

meteriolocionl wmantitative wrk ouci. as plating. The emperiamte oa

the iafluence ca th.e rate of oxygen wp- nke of DSASCAAress SEESYiALSS

Wy eeids wvare oarried out first with ac.id swlutions alese an! then with

asld seluticas sestaising 0.C1 melar &-gluseece.
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Sable 1. aflaemce of salfuriec seid sa oxyges
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Swseiaic acid witk 2o Ny dresy grews 1i: iatermsdiate.

It 1s iupoesidle to tal]l frem the 4ate vhether or aet the Juaet 1o
sble te oxidise theoe anide. Ia the adeocnse of Onglusese Bhe rate of

oNygm wWp-tlke with ewvelaie asid Lasreasees with the csncemtrvetion of t%he



»

astd watil 1t 1o sppreciadly higher tham with wslie aeid. Is the pree
e of &-glusese e rate of oxygem wp-Wlke 10 lower with mmeviaie asid
thes witt mlie acid. Rie ceaditios wnll de expested 1f the Juaet were
Sapable of oxidising mecinie and et mlic oeid. lNowever, this ie hewdly
revef,
e kote eside

Pyruvic aeid, ae wit: acetic arid, dheowvs s Ligrer rate of oxygm
wp-talte iz tre abesnce of eughr tham iz i8¢ >resemce. la the abesase of
4A-gluoese 8s wais the cnse witlk acetic acil the lowset comsestiretics enp-
shle of mapporting exidr‘i~e far the Tull heur peried showed the higheot
rate of sxyrom wp-take. As seew ia Table (17) tre rete of oxidntion ur-
frng tr firet 1% mismtes whe the emme at C.O0% ag at 0.C1. AL & sonoen
tratior of O,.CO° B tis rate of oridaticz dropped of’ Mariag the eperimmt |
s W the exhmetion of the oubstrats. PFrodally meb is met the ense
with lovaliate acid. The rate of nridation evem =% t2e¢ optimme ssnsen-
tration {s only three 'imes that in the aboence of acil The differmmcasn
botween t +» amount of exygem up- Wike Suring a 1- slmmte tnterval are Juet
over tie limit of errer ami 1t ¢ wneafe %0 drsw &afinite eenclusiens.

In order te mupare all o7 t'w aci's etulled Tadle (17, aad Age. ()
md {7, .ove Deen prepnred. loe M,. (7, t.» rate of exyemm wp-take 14
rlotted againet cemceatretiorn. In M,. (£, tre rate of sxpgen wp-take to
pletted agniast pi

™he relative toxicit) oa the bagls o olti.or pl or oraaliny ie ver-
table. If the acite nre listed acesrdia, te the ssacemtration i»i.‘
reprees oxygea wp-take o % per eent, the orisr of thelr arrvengement i
mite N fferent from tat of a list mmis noesrdiag ‘¢ the Nermality reo-

@uired o r@press t'+ exygen up-take ‘¢ 0 por ommt. The erder ot 50 per
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cent s agala 4ifferent fros that at 25 per omt. @iyeclic aotd Lllne-
tretes this variatioa. %o cmmse n rednetion % 75, 90 and 25 por ommt
the relstive texieity e as fellows:

7 per cemt pyrevie ) mlferie > hydrechlerie ) mleie ) glyesite
% per emmt ryvevic > glyeelic > hylroehlérie > malele 7 mifwurie

2% per cemt glreelie> pyruvie ? hydrechleris ” mifuricramlete

s at 7" per ommt (lyoelic Lo the least toxic of the five aglde; ot
*O per ot it 19 Wore texie tham toree of tre acide md st 2 por ool

Zlryoelic e the moot toexic actd.



Oxygen w-take ¢ a percertage of trat af 0.0 selar 4 dumrse

*
Wrtary, J//
.

— L1 ]

2 | S T
.0 10 .20 . . .40 .6C .70 .80
Amivalente of arii per liter

Ne. (7) e relatien detween the ssasmtratior as oquivalente por liter of tho &ifforent asids
@i %o rate of oxygen wp-tahe ia 0.8 mlar &-glumes wimticons by Sssharemvens
MEsYising
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e texieity of asetie aetd attriduteble %o the presense
of Hhe wadicsoociated aci i, the mion and the catien

N

A uqnﬂu- Yetwean the temicitios of twe £ifferemt ebetameee
ounah ae hydredleric actid sl acetic acid 1e uiio 1a & simple direst
asssner. e orgmaien in enpeced to vericus concentraticans of each
substance ma! the ¢f oct ssasmured. he 4data may be pletted oo that
the relatisaship Yetween the concan’raticsa aan. temicity for cngh smud-
stamce 19 ~lenrly seen. T sompare ta+s toxicitios of mmlesular asetic
arid wits 1te {isencintion ;refacts, wmion ! hydregen isa, is Lapee-
#1016 By a Lirect methol Do oaly way W vhich sweh & cosparisen oces
e made ‘v to 844 wnrianae nther mbetaaces te tne aelid sslutica and
sorrelata the odeerve: of focts with tue action of the sdled ssbstance
on the propertinge o7 t» mlecaln netd sat 1ons. Qe femlt of thio
ssthed 1e 1wmeliately sppareat, aay sided wmu” stamce ean deo epested
to exart its ewa offect m! the roesulting chamie in bﬂﬂu/b/:ll |
e partly w the rrecence of trhe alied subetanee wmi .trtli/ % the
change in prepertion ¢’ .he mslecular artd ani ticevcintod lons. The
expurisentes 'c Ve ilscuseel wore legi me!l ts sscertala the ladiviimel
offecte 67 e Warious aubetarces whi~h wwem mubined with acetic aaid
alter t..c prepertteas of mslecular artd ant 1's Heweintod tans. These
individaal effeets wvere t.an uaed ae & Dagis for eetimmtiug thelir netion
vhen sswbined wih acetic esid.

The prepertisas o’/ mlemlar acii, acetate ios sad hyircgem loa
wvere altered by adiins the Righly Useocinted Wydreoehleric ocil and
slfarie asid aad W addiag the AMAly diseccinted sndiwn asotote.

M the csasentrations iswlved, 0.005-0.08 3. asetic astd Qloee-

siates acoerdiag %o the relaticashipt
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diwe mﬁah the coacemtration of the hydrogem leas ¢ very lew.

NMperismts vere rea *n fetoraise the iadivifual offests of the
various sudetamres ~idded to alter the prepertios of melesular ssetis
wii sai the acetste mmi hydregen loas. Ia all cases the amsunt of
Yoagt >rosamt was the sams ani the amvurt 37 Aglucese wee RePV ¢one-
taat, ’

e offeet upen tre rate of sQygen W-taxe wns lotermined st oee-
camtratiome of .31, .7, C.0N ant C. 08 equivalents peor liter for the
fellowiay subetances:

Arotie aci
Eyirestloric anid
Slferis actit
Siium acetate
Séiaa ~+loride
S4lae wlfate

™o results are stowm 1z Tablee Q&_2C..

e turee aclis, well: hydroaloeric, ea! sulifuric stew o d1fferm?
dogiee 3{ toxicily Wt tLey have a sizllar of Tect uprn th- Pate of oxygen
up-take iz 'hat 8 mmrked depreseisn (s meted with: the additien of mmall
aerunts. lacreasin: amuate cmise & nearly expesental iscrease ia the
rate of oxygel wp-talte. e soflun snlts, on the otuer haad, sre stimn-
lating 1s low semcemtraticue gererally threush C.Ok sovaal. A higher
concemtratioa was lacliuded of sach oalt and the recults show that thgy
are %xio at higher streagtt e,

Ve resulte at the it or sancantrations 27 tne salts iadicate that
the anisas, eulfate, atlorile, and scetate, vary sacwat ia tomdalty.

A the lower osnsemtratioas, O0.0-.0.08 ., there are oslight &1 ffereneese
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Comdiantions of scetic aeid vitk stimlating esncentretions of oo
dium asetate Mave an offeet wpes Sxyrum wp-tdlte whiak 1o @alitetively
the samr g v'th sodius wmulfste or sedium chlertde. Ceabismticns of
acetic acid with stimlsting "seenirations o/ wdiua atedete are looe
tevic thar scetic seld alene. Aretic peil - witen ssotate sodinations
is which *he coacentration of esdium acetate (s Bigh emn:t oo Wt W
fteelf 1* womld be alightly sovic, 0.08 ¥, olow s osabiaed effect that
is lese toxic thim seotir acid nlose. Whem e osasemtiretion ¢f ealiue
acetate is (yemtly incransed, 0.0 K, in the wubinaticns, the ssabined
effoet {e suly slightiy mere tadic timn meetic arid alens.

b inations o7 aretic acid vit): stresg isergmate
L BT ]

Die comdinatiog o” acrtic acid witl strong iasrganie aside, beotd
sf which are toric iz themeelves, o cws * rrester texicity tham dnes
ol peor component alon- 'MN&hrtc acid L{e mere toxic than mlfurie
acid sl tre cominaticne o acetic scti wiwk hydnmort: seil are mere
texie thas seabiamti s of acetic acid amd sulfurie acid.

e remilte 07 Ue exporinsats m far 1iscusesd say de -‘&ﬂnd
s follows:

(1, In low 2znrcer’ratirpe tra ao‘*.i:a talte o7 meetic, sulfuric
and hyirechlerie acide have o sli it stimmlating offeet. The faet tlat
the degres 07 stimlatinn vwriee oaly slightly witr the maton iadi catee
that 1+ action 1o Prismrily me %o tie soilum lon. |

(2, Qacemtrations of ssdium slfrte and sodium chleride whiea
are stimlating wher ueed aAleoss are stimmlatiag *u»promt ia essbina-
tion witr acetic ooid. Ooncestrations ¢f the smme salte whish are texie

vhen ueed alone are texic whea Weoeant in contisation with asetie aeid.

e



2n

(3) Gttwn ssetate v vood 1a coddiintion with asstie asld chows
& grenter stiamlating aeties then weuld be expested frea the preoeemes of
the wollus Loa.

(N Nptrecloric mie milferic acids 1a cosbinatien with sestie
asid are mere tesxis Yea seetic asid alese.

Bhe effest of the Ndregm i0a

Ia teblee (15-2C; 14 chown the pi of cach esbiantica.

The adiiticn of sodiun mifute or sodilun @lorides 1o ssncentretions
of 0.01, O.0N, or 0.0 normal % acetic neid so)utiess hoe 2o ofTest wpea
the cstoent ticn of hydregen 1es. The precence of these enlte vees Mt
alter e properiiens of mlesuler asetic aeid, sovtate o and Ndregm
ten and the offeet of the salts sy be comsidored se thet e solely %o
their astien ea the yeast. e precence ¢f sedias asetete ia conbiastics
wvith asetic seid sarkedly altere the pE frem that of asetie asid alsne.
s the offest ¢! sodiup asetats my e sencidered so due %0 the setien
of oodins asetate wpoa R ¢ yoset and ales % %e change 13 the poupertions
of malesular aeld, ssetate i0a and MNydregm fon.

The Ml fference Yotunen the offeet of ndiun hloride aad sodlmm
wcifate and the offeet of sndium asetate 1o mere cloarly somm is Tmdle
(). Tere he owypm wp-take of Ve various cemdiamtions has bem
‘esrrected® for WMo Ladividnal effecte ¢f the madiua salts wpen the yeast.
It Lo aommed Wat e offeet of the agtica of the enlls &l resily wpes
he yoaat i the sane ia the precanee of acetic said ae 12 120 dDomee.
There 1o 20 real Maeis for making enek sn asomption Bt the remlts
pprear % Metify 1t. Te wmluse vore “servected’ Lo e MNllowiag
mameri: the oPgen Wp=take of cagh esucentiretien of calt was arbitrerily
assigped tie value of 100 mnd the values listed wader 1t csnlmulated to



Toble (71 ] The tnfluemce o7 cembinations of the esdium salte of malfurie,
hydreachleric and acetie selide ia 0.C] molar 4-glnesee eeluntions.
“earrected® for the precense of e salte, wpen e oggm up-

take of Regiarenrces tarevisiag

*‘Brrectel® sxycem wp-take

Bgmivalente vorege :
per liter c.a, 0.02, 6.0
nnu.m — R anlt
w
19 100 10C 100
€. o0% . AN . B n
¢.n1 1A RA * n e 13 =N
.o I Y| &€ 9 = »
.04 T e X 22 )
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the came dasie. Mr instance, the oxygen up-take for 0,01 sermal sodlun
wlrate was 100.5. 41 valuwes licted maier thet msacentrutica were mmltl-
plied by the fagter 10C/105.5. Bms tie value for 0,01 sermal wvdiwa
milfete tn the abseuer of acetic acid dessmse 100 ani Ll e+ suocesdiag
valure Locome pEPSaRtacee of the oxyoem wp-take coupared te thet of 0.0
aormal sodjws emlfate.

I1a the same mmaner the valuee for tle rit e of oxygum wp-take of com-
dinstions oY sulfurie =cid witk acetis neid md Rydrechlerie asid with
ssetic acii have deln "correeted® for e actina of tre inevgamnic ecid
upos tir yeast. The “corrected® 4ata are lieted in Tadle (22 ;.

BExcert iz &8 fon cAses tre valuee nt gay one concentration ¢f asetie
acid are the same regardless ¢’ whet er Ue eoncentrotion of mlifuric asid
in tre esmbinaties 1o 0.C1, C.C2, or C.OM TMis 1s aler trae i ocoabi-
astions of .81, T2, .OM RT1.  The faet that tre -0.0110305- values are
preetieanl ly ronetant 7or 1 fferemt eoncrentretions ¢! the sam @ndetance
asizeos 1! poesidle to average the values oc ot they may de m-¢ resdily
coapared, ae followe:
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per liter
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¢.00% [ I o 9 ™ ®
o.Q 1A T e L)) " s3
0.0 o 9 g a n %
c.0b > 2 18 33 15 17

e average "eerrected’ walues for ssdius mifate and sodiwn ahieride
are very Rearly the ssme rg for asetic said alene. This ifadieates thatl
trese tud oalts onert the eame offset 12 the precence ¢f acetic acid ae

1a 1ts sdoemes. Thad wemld Do opested 1 2elr offeet vere wWpes the
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Bdle (20, The 1afluemce of comdinatiome of sulfurie sad hpdvochleric
scetic acid in 0.01 wlar &-¢luce e sslutions, "worrested’
fer the pregents 87 the inorgmmic sciis, wpen the exmygen

w-take of frogharegross SArSYisine
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. Ses mgeeet themoalves, One of the sore plameible of these Lo Wng
ore facter inereasss tre cermsability of the yeset ‘el ls tieredy ver-
sittin. th- seeont wudstance %o act wr ¢ offectively. & sigaiflemnt
selzt s "Iat tre eynergiotic effect 1¢ ocastant sver a cowel leradle
ranse ia ‘itr concentratiern of sifuriec o~ hydrechleric smid. Ppod-

rerlicsg ti.e Concez ratla of Sie iDerosm.t acld changes 22ly sligptly
're mmonLt A7 to¥le metl b Bt atirivutalle tc e compemsmts. The

sane trii, 18 true witl cosxtiratieons 27 wetlec acii witr sodiua scer
tate;, L.+ Afforerce Vetweraw *r» onetlin d ef‘ecte ar! the gma ¢! the
18diviaal efferts e ver,; nea"ly - fsae w oz C.0]l opmivalente of

AUl nercate ary 2 ilet g wen S0 eriirelonte are added.
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e tafluence of 15 netde wooa the rate o re@irstica of Saeshane-
SN CACEYINIAR whe deternined with the Wrbury apparstse. Wrions
soneentrations of ench acid vere weed 33”1:& s remge fres the loweet
strength 3.«33‘\” to produee & Ssagureadle ¢f fr-t tH» a struagth whish
alenst mwpletely tnhidited exyges up-take. .
’ .

he order of toxieity wae found to wnry _1'_,_"0 dagree of astien
camesd. ihes cempared oa '+ Basis 37 e nmvunt of acid which oameed
& 2 ner cent deereass .t oxygem up-take, he order of Shoir ingrese
ing equivalemt enacs:truticas or lecreasing terieit, was ae follows:
feruie, prepieals, pyruvie, lowaliaic, acetic, mlifurie, hyireahloris,
wmlele, clyoelis, nitris, fumarie, tartaric, lactie, ewseinte, amd
salic. Yen compared at t'e strencth: omusin, 8 7% per cont igsgreace
in oxyoem eretake .+ ATier 0f leereamsin. toxicity wae, forwmic, prepi-
onie, lewulizle, acetis, . lyemli~, ryrmavie, nitrie, hydreshleric, ml-
fur.c, maleic, lact.a aalte, anl tartaris. -

WMen t.e pl values causin & -ertain (naititieon of oxygen wp-take
were used as & Baslie ¢f Mmuparien: ., t.w orier of tovicity variesd with
tre legree of fnhi itineg !l Lhe seques’e wns Mite 1if7erent fres that
bYased 38 tie squiva’ant soncentira‘inas.

An attempt o lstermine t-s toricity of acetic acid an! 1ts Alew-
cinted loms wae anie b7y combining -ow.w,fr .L!JEIS asilis and sodiua ace-
tate witk asetic seil. The seubined netion o7 asetic seid and stremg
inorganic actds weae mere and the seomdined ‘p.»a! of asotic aeid m!
seilun asetate whe lees wrie cli the was of thelr tadivideal of foets.
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o7 the 1ndividual ¢ffocts e ne,ed o0ly vary slightly vhen the consentre-
Moi 0" the subetance nilel t¢ the Acetis acii waa incrvased e mmeh ss
"
four 'imes.
It 1s suggesesl *ra’ *'e actine 2/ afe'ic actl 1o Sme prisartdy
te the uBdlisseciatel a1l 2! that thle rrimar) action is enhamoed MWy

tre rylrogem lon.
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