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Sluee the discovery of aconitsse by dervius &
apcop L2957k, 4% hes beess goperslly sceepted thed citrie
apid le brapetormed inte jsgeitrie seid vie gle-
sconitic acld. However, sartive & Lynsn (19505 sod
Frievdpich= TeniZa & sartigs (1951} claissd that tuers
waz B Girset conver:lisn oo eltric acld So lzositrie

aeid se bhey did not svmerve g lebent perios b the

3% 41 e Feoobiohe durthner, =% & rozuld of the
webbenat lesl treatuent of the reselien veigeiltice,
frisirigh-rroske & sarvise (1951 sappoesd thut aiter
gombineiion oF the savetrate wiUh the ensyue, Liere

ig Lormed b interssdiate spked which ean doconnise
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resction. canEe sutlors alos 2% 8led ftle zix inistiald

vrencbion veigcities apssclaled #lih ascopiltess

for Yhe traamlent scousuiation of fsecilric scsis a2bove
the squlllwriue value Yhal cogurs when bPhe rescilun is
sherbed with cl@-aoonible seid. G ewoount of bae

sgrecment belueen Sholr vrrerisental Findisze ang

sbicel srediebions, bhey conuiuded thut a4 single
en-gume orald cabelyee She convervion of each of the
thres selds %o the obher two.

fhe o

mabiual Srestment which Frisirieh-irosia

& marbius (LU%SL) soplied 1o theiy resolbs us been

shroBoly sriticived oy Jscser (A4952]1. arets & Hol-sgh
{iG82) re-savestigsied the orobles of za@ Lag serisd in

oo conver. don of olurde seid %o lsocidrie acid snd
SRR

Lhab 1% 444 ocoar.

A all the previous sbuadise on the zinetiee of
seanibase Bad Doon mede wiLB orude or pavlisily surified

syevaretions of Bas et

witn & noere highiy purlfled shoyie srPeparation. The
casgbion of Shs lug veriod wee invesliguied, slso the

reiabive rabug
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cizloed that the difference I8 $the Pelep onunld sseount

e vrevicw: wory wan reposle
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gpig-aoonlile aid ip0clibric sclidism vere detersivsd.
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gigesoonitie woeld vwae setisneted inm ithe firet place
oy the zethod of Vicumen (19527 shich was bseed on bhe
raduction of nobessivy rernabzenate by & cOomyound conlalbe

L “ﬁ@? i

ing o double BOHS, B the prosencss 30 sels
side he resaiio iodlcated that Lhere wap nn ikitial
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sizdie =aresvey, Ldere wae B0 reladtionshis bels
movufiv 0 whojme sdded apd the Tersation of slp-seonitilc

ks duripyg She nitial sts of Lhe resaebivne
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ipveet izetion chye

& thet She odditlion 0F Yue enuynw
& wminture of buffer, dggeitric weid and sebevhoespnoric
acid (enleln pas vped Lo 2lup Lthe resebion) geve Yigse Lo
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sefmenganste and ed wi glgeaconitle aold.

Phe ameimt o bhis compound which fovmed rome with

ineressing cwmo Nty of eneyoe,
Bpot lingar. If this Blapnu valus sere subirasted from

g bimeer rate evee sblained




117

which wag groporbionsl o the smoupt of eniyme ;éﬁ@ﬂg
& eimilay phe povenoh was spoountered shen Lhe
foveation of ai@wﬁawai»ia aehd weaw deterzined o s

Begmman speebropnotoseter 2% & wavelongth of <40 ap &y

Lhe method of hacger (1U50). vn none of the

wom onente of the syeten guave any sppreolable abmorpliion
alone, ob addlng the onwywms bhere wae & Fapid inereuss
in the sziisnetlon soeflficlent. itk lsgeitric scid e
bhe subgbrate, %thle rardd iporonge in Lne sxiinchion
sopefficient continued over o porisd of 1 min. gfter
ehnich Bhe resctigp rebe DOCAte LiTGHY. fime 17 mhaw@
w=nat hoppen: an 20330F She ensyne Y0 o mizxture of

bulfer wud ¢ibyic zeids The concentratien of vitric
seic zged for gurvep b, 2 wnd § affoule both bYhe géiﬁ%'
whers Lhe ¥Yapilo lucreass 1n Lhe abeorpblion cosses ang
Lue tlme fur tioeb puint Lo be f@aaa@x, but the zubsgouent
tinssr rateos of the resctlons ars Lo pane. #ibh Lower
gopBeedtratisne of elbrie seld, s gasllery iner=age 1
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Fige 17e Ihe enugymic and non-enuyale reaschion rotes
on a44ing acoBituses aetivated %iﬁh.?@z* a8 cyatelne
o wvaricas concentrstions of cibtris scid, The zrstes
contalned 0.0% 4 shosphate Buffer {(o® T.7!, & A |
3% the seonitaes oransration and the following
smpanty of eitris seld:
e 5xae™f w20 2xu0fu 3, 1xi0°fy
4 5 x 1&3"3% 5 1 x 10%7 g,
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she rasls lgeresase Lo the absorpiion mae duas %o Ghe
Ew L
igteraction of tue Fe  with the substraves rabhar %ish

0 the intersebion of the sobetrates with Lhe spuyme.

7 ang gyetelus b both cliric sad igocitric

U sdalog Je
agide in bthe sass eoneentratieon i shich they —

cregent in the souyme wolutien, idsnbicsl i%@iﬁ-iﬁ@rﬁaggﬁ
in the sxbinotion eosefficlents wers cbiained, 'gﬁ.%éa
peint where the rescbion vecases Linsor in bne ;1@§$n$@

I the @mmgaﬁ,,tﬁ@ LGone-onigRic Fesciion cesged. 'if 2%&%@

deg wered ﬁ&%?r&aﬁaé frow shoss sbleised in bae

presanes of thaw @ﬂ@?%ﬁ, Ythe rates woere Lioear fra% zﬁag
shurs of B reaction. In vigw of thieg fimding, i%

wag lzoorbant fo distingeiszh the none-egaymic from %ﬁ@-
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snoymic vresctiosh rabe. ihe method of Hacker [ L9H
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waz uBed Loy follovisg The production of clg-agsnitis
auid 1B the sgesrissn®e reported In Lhis chagler aud

anby bhe sneymic Yesoiisg rates heve been piotted ip

setimation of i%ric sud lvogilvie scids

Citrle seid wen vevimcbed Ly bhe nethod previcusly
deserived lpese 18, jeocitric scld wes eetimated by
bne mebhos of Touoce L195L1.e 4p %the Tinal soeonitusme

E

pregarabipgn wonbeined lpgcitric cenydrogensus, 4
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spu-aebivated solutlion wee uped ag bhe ssuree of %ﬁi@i;

grnayees Fhe soonlisve aotivity of this selubion sas #y

i1l that there see po debectebis differesce in Lhe
reagtion rate winen 1% wes addsd Yo & sedlum ﬁﬁﬁ%@iﬁiﬂg
Bhe wobiveiad enayoe.,

sutivetion of sgonitase
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aupofiiteve mae activaeted wilbhn Yoo and ﬁﬁ%ﬁ%iﬁﬁ
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ihe emayume eolutlons eontaluned 3 jge of She iﬁml S
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snitsee preparation/mi. in $he pressnce of 5 = 1&
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hagganks

Cosgugee Il wap vrepered by the mebhsd of Lersse

paelier [1945) and hed s zurity of 486, The otuer

sgonbe were Yhe suse s yrevicasldy ebabted,

Ealabtive reavtion rates

The rolutive £ix resetions e¢ubalysed

by avonibage are o

&

reprazenteblion of

ie shosn ib figu l%o

watll with Shose ohtained

Tnsen resulis GETEE Tangdid

by Frisdrichefresks a dertiag L9511, with the eucertlen
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- rzadlnge be mg' teken ab L miae intervaie. 4 eolusion
sonteinlag Vei anole of ﬁg«ww%mﬁ% soidfmi. gave an
extinetion eseffliedient of C.400. Tos supunt of enujue
golation ezed in szael test iz given in braciobs.

le Jzocitric s6if wed gls-svonible acid {Q.l A

Ze gif-seonitis acid - ixocitric seld (0.1 mis;

3o glEg-sconitic ac¢id —wd gitrie seid {Ces mlad

A - feaaliltric »oif casd 231Etwnis andd fﬁ..ﬁ ml .l
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ISOCITRIC ACID

#lge 1%« The relative ralse of ne resctions culeiyied
Ly wudnibane.e 4 dlegreomeblic representetion. Whe

experimental conditlens were as deseribed in Pig. 1o.
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of the rosetion ¢itric asid - Llsocitric scld. ihe
rebe 6 thie resetion @%g_fgaﬁﬁ 55 Do gne-inipd ot thut
?@§@r%@a by Gheee sulloree 16 wlil be ﬁgﬁéé_%ﬁﬁﬁ_%ﬁﬂ_
rater in bae vees of Lhe ressiions gﬁgﬁi%ri@ %§&ﬁ_##ﬁ?f'
cibric soid =zpd citrie aeid MM¢'§§§@§%rialﬁﬁiﬁl&§éf
Linear 28ly afber 9 aln. 1% wes Lheos rales %ﬂi%%  '
core Sssen be be the  initial reves of -bhe ?@ﬁ%giﬁﬁ% $§i.
gunbesd i Dime 19, zlthoush stpletly sveaiking %ﬁ%f.&féff
not initiel ratee. vhen the lines r@ar@%@ﬁ%iﬁﬁ'%ﬁé'f'
rubes of these resobione sre produaced baoawuards ﬁ%@g aa%

tae $ime axig vhich indlestes 0% Cthere 1z un iﬂi@i&i__

istapt paricd. Thae, the conversione must %u%éﬁ via
an intersedliste subsbence which iz woel li&al‘y &,igw
seonitie seld, sz ne other intermed late substance 18
LRG¥ D

satsraination 27 Ghe lag shase

5%

Fhie v Sidlustretes the lasg paricd of bhe reosciion

gitrio agld s Lzonitric sold 1o sore $6%43ii. Fha

u

T dzociiric acid wes etudisd by scesuring

AR

forsation ¢
the reduction of cvensgme I1 in the cresence of igg-
citric deny éfﬁéﬁﬂw% Phe pH in this instecces wes T2
rataer than ?»?; Ihe reseon {ov tnis ailberation wae

that 1Y% was not posslible %0 glusy Lne yredueRion of cosn.gme

£2
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B Tlee gurvss for tue formablion of isgelirie
seid fros giS-aconitlie and oitrie aseide, The spsiesn
esubeined 0.08 ¥ chocpbate beffer {8 7e2), 1.8
amcler of Maul,, 2.13% weeles of T2 11, 2 jge of the
sotivated seonitese preparabion, Lo pg. of tue none
sebtivated sconituee srevereticn %éggait?iﬁ sobydrogenw
grel. togpebuer with iegeitrie seid (5 x 1”7 ¥,

-§§

¢ t@-acenitic seid {5 » i0 {

5 X
! *2 § = .k . ; LN Bt i i e, e e e - w5 §
10 7 Bi. Tobal voluss 5.0 ml., Lonperabuare 22 .

¢ 8 itmocibric acld; e ® clibrie aold; 2 % ¢lo-seunis
48



Il by fspultric dehydrogenuse ip the presenve of
shogphate balfer ¢ o 74T 92 soeount of the wrecinibaw
tion of sabeanase. “he oridstiocn of fpoeltric seid was
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he fasbest re: %*iﬁﬁg #0 this wse w valid seans of
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sebilmating the rale of vhich fpgeitric seld was formed

*
éfa‘:»:-

from citrie sud glg-sconitic avide. It ¢an geen
tuat tuere le no leg periss du %he conversion of gle-
BUGRITIC 4ekd o BOG.tric weld whsreas Ghe lsg veriod
ig meriged #ith eitric s¢if zs the szuabeuitrate, in fuolb,

Lhnare weg 00 atssuraeble asgant of leositrie weld forssd

551k B min. efter the ebert of the Feossliioh. Tanpe

B

Simdings sre in spreement with thoee of 4rebe & Holsseh
{i4s2i.

L€Facy of _'fﬁui? pimaly GLGGaE sddition 4f fsoelivic cuid ﬁﬂ

73

pitrio auis on Lhe rate gl fgr subion of cig-agunisle ascid

i sn endesvasr Lo setermilas whethery or 851t the
peme ehigos contyreial was coneerned in the forsation
of gls-aeonitic aeld from boih elirie and ipguiirie
solde, the rebe of gig-aconitic ascid Toruation wep
deterasined 1o the presenys of eash aelid seperstoly and
in $he pregence ¢F Lo0%h weldse o that the rzezuits
shoukd Bot be womeslicabed by the diffsrent allinltien

&

af the eheyme foy the o seide, Lhey were adied b &



126

soneeniretion ten bimes gresfer tism Thelr idlensslie
{The sebuak Misheells vonstunt velise are

the foellovin:s seutioni.

Ine resalle of Teble T show bhat Sae reve of the

4
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xﬁﬁ higwhﬁﬁg?ﬁi& iga Eaa{ai« i?ii

foite

Sk
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i

sonveraion of gggﬁiiréa
imfluenced By btoe sressace of oitrie =eld, in fact, Lhe
rale io the presences of both sclide ig evas: 6 bsl?

tne gombioed rated oblalnst wlth cach sell peveralbiely.

e,
5

i

hale PoeBRl: ki geem bo indlesnte Yhat Bkt

%

Liu)

contPelel is sonoernsd inm She tes resclions.

setermination of Bloheslie constants

he sighacils constante of woonitase Fop oilvie

£
it

wes found 19 bBe Seb.x w7 By for ulg-sconitis

sk, le2 2 L07% ¥ sad for D-jzoclitric asid. 4.8 =

i

T T i T -
™% % ab gl 7.7 and 22° 1o she presesce of 0.0% B

g

ik
phoephate bulfer, HaousF (L850 Tousd thel ths

e of aconltzes Tor oltrle a¢id sue

ik-»(

Yiohasiis eotislay
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Lok 2z 10 g and for D-jigocitric asid, 4 = i0

“ et

B Ted mud Eﬁﬁs Hauaer 119507 444 not nessure Lhe

Flensedle cenztsnt of soonituse TOr §igescol
fhue, the «ff_inity of seonilase Jorf glg-moonivie seid
je Toar fiser grester then for fso0ibris aeild and balrdy

bimas grester Lhan Tor 2i%ric scelde
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Inflaence of Citric seld on thno Habe of ihe

hegpiion iso0itric Jcida %o els-iconiltic acid

{The resetliome were carrisd sub in Lhe progence of
0.0% 5 phosphete bulfer (oM To71, % pgs of the soonlitese

é

. L . " 5 ) - ey
proversiion, 3.6 % L0 T B oitric scld wndfor 448 = 10 3 5

ifencitric suid. Tobel volume, R0 ml., Ltopporsiure éﬁawi
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hesatlion rave
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citric meid 15
igocitric seid 4%

eitrie eeid + isgolitric ascid &



Ihe dichaslle constent of soonitase for cle-
suoBitle s0ie waw deboralned from tne fssetion gige
osiibic aeld =y QlUric seid. it wpuld bave bsan of
intereel Lo dotermine the weluw slse from She resobisn

gig-aounitle geld = loocitric aela, for i bhey wers

TR

2

Lo game LY wouid have been sbrong evidence in favour
of the id45s Sthat bothn resebinny ere onlsiyzed st ths

sane sentrelsl of the seme eneyne,  Unfortunstsly,

wr

e rate of legclitric 014 forzet on oould not be

o
o

sbudisd at ph T.7 »with fegeitrie dehydrogonass am
coensyes 1L in tae oregense of rhosphste bulfer for

résEflis previgw

Avtenplbs rore mpde e
determine the amou i%ﬁ%iw?i@ seld prezank in

lew of the resetion nizture after voricas pericds

sf btime, bBub Felloeble repualites osuld ot be weined on

sggount of the ssall sxounte of fs06itvic aold tormed

a\d

frow low cobpandiyaiianz of aig aeonitic zeid

&

seonitase hey boen congidersd 28 o UNDUBUSL eBayme

in g0 Tar sg it ke Bures sabebrates. However, &8

«Li, Lhere lg no reézsosn why

23 Lo & Wowd seage e belag
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Jhe resohica cafulyeed

By
e se Yollows:
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wmulic weild

{‘wxwm‘iu w%%gv ﬁwiii "‘3;5 wis i}ﬁ

melis aeid

Pneareticaily, waber cun be efdes in two waye. {am

weotbhie seid be Tormed, the 2niyue

e subetrate so thalt bPho wuler molegales Cel anploach

frﬁﬁf. Sfig éig’@ﬁ%i@ﬁ

siszo be foprsed.

e

gf wooniisse s only

{0951} hae propoged
acld to The ensgae

pPanr te &

The sams

thisg Fuell. O3 mee af

suly, aluers

That the ling

favoives o three zolpd stbtazoment in

#eld beldns o sysmpetlricer dolegele, %8B pans eonuount ie

2l bthe wey o ablch Lhe wualer
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Bolesules wre added aceross whs double bond of furseris
cGide AeonilaEs valn b6 woneléersd ss wvabelysibe
cgsentlally the sase resciion shich e b written in

# pimilasr Leebions

HL GBSO L0l
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gigesnponitic acld

gliris sald

a2 el@gesctniiio 204 ¢ 2 suymmelrical smuispule, Lhe

& gk

gproduety Forsed as a re i Lie edalibion of & waber

BHLecBie seross Lhe 4ouble boBd ean be diebinsuliched.

i

wibric seld foroed & o repulldl of $hs condensst isn

reantion Gebesen o 4 88 omslsvetic agid

ie Durther setubolise yeien Lo gig-sconitic
SRR,

seid and feoelilrie scid ws shosn Uy irebe & Holsach

(%520 aud confivmed heree o8 BGe Peacbion e esuslly

gribien
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¢itrie seld 9 gig-suunibic s2if ~» legulitric acld
BNt L

there bas besn s bendensy 5 thing ¢ the gonversion of

citriv seis o leocitric sgid ng Beo separule resclions

Lo

gpows i Bly eubalysed by twe distinet anikyu Howevor,

i1 sme rexebion iz thowshdt of, ool se writhten above,
pul a8 written previcuegiy, bhere e no 410fivalby in
Sutnalnes of svonitese s¢ z single ensyme whlen oveg nob
huve s cbeoluls specilicity. hat i, wailet iU can

disbiaguizh batween ¢itric and i%ﬁﬁiﬁri& soids g

.onebanbs, LV cep convert tulh seids 4o gle-seonitic

i

gid #hich 18 5 gepse gan be considered ad ah snd-produut.

&

v, the reverse rescblone must

s aconibase ke A oulely
koo ovewr wud @0 ¢llrie ascld cum be converted to lge-
citriv soids  This rescbion muel e timn congilersd s

ghwent of «n sguilibrium, ratusy

being dusw %Yo the os%ablil

£ 5y

heh e direct ognversisn ol ons seld Lo the obhar.

1¥ bhe zbove cvonespt lo eorreet, tus conditions

2

aeid)  eltrie selid muet be converted o jeocilrie

i

acli Vie clo~weonitic seid and Lhe samse selolytie

]

the resctions

| 28

5

i

sentrelel must be conearnsd in
subaiyged by sconibong. HitH reserd Lo the Cirsd

suint, the resuide of srebe & Holuseh [19%2) wnd those



132

repurted here indiecate thab civric mueld ip coonverited Lo
dsgelitric acid vie glp-asonibic peld. Thus bhe intare
wediate complex of Priedrich-freosia & Hartiue {1951

Gufy B¢ congldered &8 beling pothéng more Lhan the yomnlex

forzed Lelween senuiters ond gig-seoniltic geld. Ho

exverimental svidencd has been previcusly presanted to

Lz gongaroed with 211 the rosoiionss The resullbe
solained here csn be inbérzrsted o show that Lhis e

nE GHEDe % wue found $hut ollric seld wap converted

[

" e

o ciBwusuBitle acid &b o rabe ehilon can be srbitrveridy

s

oslied L, »ulist leccitrie seis wae conversed %o cis-

4,

wetliLvic s0id at s rebe ol 3. 17 two different centres
Jere coBeerues ia these reselivme, (6 would be expected
thaat the simuitenesus wdeilion of boln jsoeitric snd
ehtric celfe would give & rabe graater %Shan 3, Lheorebe

cnatiohe ¢ anly one

ically 4, € & rosail o o
genire ©reé concernsd, Lthe rale should be euagal Bo hulf
the combined rats of each réscbion. Thatv iz, there

i be an eviael chapee of elther seld rescllng with

Lhe SR.FE . Zhe vesult: showed Ziab bhe labber i
sebually obad fecpens foy $he rale in the sresence of
potn subatrabes io Ze ABohEer roseible ekplanatiod

mant wlog be borne in mind. 11 twe ocepnbrase sere



¢ongarned and the reactisn taxins visocs a%lé@ﬁﬁ a8
inbibited 505 by the obher substralte, the revcbion rale
in tue gregesce of Both subsirates would be 2. Howaver,
ther @?i&@ﬁ@é* particalarly %h@ sli-petivity curves

sbbained for $hree of the resctione in 4ifferent

pulfers fevuurs She ides of gné sanbra.

Frisiriche-/regis & Sortiue {1951 expisinad the
sronsiont ssgunaiation of Igeolbric acid sbove the
gouiiibrlws velue whoen bthe resebion vas sturbed »ith
sle~wuonltic aeld su Boiny dus Y9 She 4 iffersznee in the
ieitial resotion rateg. The sase reszonlnz was applled
o expiedn Lhe Yrenzlent soeumuisblen of gig~-acvohiiie

9

shen She roscetion ses sbarded with dgoeitric suil,

m&
e
[
of b=
b
s
i

he rebes fouand bore are egsspblally the gage o8
vheps of Friedrion-freels & Bertias, this eszplanetics

coBme  bensitle. Aithousn these suthors clalzed that

Lagye wed Do Leg period wilth the resetliones elitric asid
ey FH0GIGFIC wold and jgoclitrilo agld s ¢ilric seld,
thé vaiidisy of the srgument leé oot elfecSad ae soly
sne Foar bPuas 1oitlsl rescliom roben are couverned.
oo rabes of the resgbions vitric seld -y i80silric
sulid snd fe00itric wild —wpy ¢ltric acid are consietont

wish Bhe ides thaeb they are Lthe zus of Ltes resciione



brare Ta8 sam of She reastion: ¢ibric wuld ey glg-
avonitic weld end gis-aconiitle woid ~ey d8citric ueid
and ¥iee vergs.

sarbiung & Lecnnsrdt {(1345) foumd thatl glg-seonilie
aeid wae wunverted Lo wolh lgovitric acid end cltrie
gcid &b ecual ra%ew, susroug ﬁ?i%ﬁ?i%ﬁwﬁf@%ﬁﬁ & Burtice
(iG51) fvund $nat glo-aconitic acid was converted to
Aeoelitric ecid b simoet 1% tlmee tae reto ot which it

wng converted Lo oibric acvide The resulbs obleined

asre agres with thoge of Fertius & Lelonhserdd [184%).
fhe Zect thst gis-scunlilc sell e converteu Lv beuh
isgeitris and oiivls zelds a4t so equss rave pPelgss an

inveragiing zoink. sguton {(1951) snelysed the soonitass

that whes elia~
)

aGonLbic sas LiBAed B0 the enusgss, the wabsr
sthegules o the wedlue have ap suusl chsnes of rezgls
ing to torm esither cliric sy jimocliiric acid. He cuotes
tne resuidte of sertius & Leounherdt (L94%) in support of

thle ideae fwneser {1U%F) hes siet concluded fros s

ﬁ!"

patherubicnl Sresitment of the rescbions cabulyeed by
aoonlibaie Lheb Bhe waler woliecules spprossh Irom eolalion.
4% present Llhers v po experigental evidense thal

Lhe waler soleguleg conesroes in She veaeblioy snorosch

;’%m



the enuyme fros she sedius. it iw wiso poselble theb
they ooald roset 218h glg-sconitic acld by sriler sdaorpe

thon o8 the epeyne uwringt. undey thege elirsuwstanges,

5

38 adant be expecied thabt bhe ens gouls heavs an

srispteving Infiusnce on S$he water asviseules so bhel
sitric seld would e Jorsed is yreference So lmdelibric

apid or vive veras. 2ut the fipdipe thet She rafes

sues kB loconegistent with tals ddes.  Un the

gbthorbnd, i bhe waler solsculte approseasd gla-

pe ensyume Irow bhe sedicm, it

F

'L"-Q

\155
e
i

R

ﬂ‘
&
B
Fori
P
e
€«
&
o
fte
&
im/ ot

bae meld itself tedsg sm

¥

wdght alsv Be exzecisd Laa)

saymme tric soleorie would influence bhe wa) ip w»hich %he

o

2

water moleculeswald be added seroes the double bond.

e soly wsy b shlch Yhe {imding thet glg-sconlitle weid
iz converted to Lothn ¢liric ans 1gocibrie seid a% an

gyanl rate gsn be expiained, ie Lisb fhe #ileed 27 the

en gig-aconitic seld s b0 sllsinels $iw ooramsl
direchional influcnce of wig~aconitic seld un the sabor

meleeulee srproeching from eolutdion.

Le 1% waz phown that Fe Bel pyebuing rseet wish

eibric and Lsgeitric azelde lon cuell & s

b



E

G

apt inske igegoonitic soid.

s

g2

ook

The relabive refer of bhe poasctisns estslyeed by
aconitase have bean debormined.
4 dofluite lag ceriod way enown Lo oupur in the

sopvercion af eisrie aeld %9 Lancitric soid.

eltrie seid plus lgoeiltric seid was chown %o W
zgunl %o B=ll the eus of the ravss of siz-seonitic
aeid formabion fram each neld ssoarately.

he Hiehaslile conetentie of sconliase for sitric,
sle-sconitic apd iggoibric solde were deltermined.

Same appoects of sennitese sobion heve been fisoussed.
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CHaFTER ¥

Dus  INHIBICIOE of ACORIYacE by FLULHOCITRIC

i

A0 18

IHTROLUCTION

ABefore the setabolle effsete of flusrocitric acid
are Giscossed, 1% s necepecry %o made brief meptlica of
fiaoroacetic seid. it 12 fros bthe Lebber seld thet
u mestsniem claseified by veters (15%2) ap iebhsel
syntassise Thal le, enilst flusroscetic seid le nod
ibhaelf tezie, it is converted into Tissrocitric seid
winfuly is extroméiy bozic.

the Pozieity of fluoroseetie seld aad the agcompanye
ing shayelolosicsel »8{vets are pow well Zoown. For a
compronenaive revier of this sepect, boe rFetors (1952},
The Firet indlesbions of tne biccnemiezl lesions whieh
cruadd agesant Loy the shyelolosicsl vifecte came from

the work of Bertlett & serven (i947). Theve woruers
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found bnet fieoroscetic seld stronsly inhibited She
sxidution of seotic noid jin vitre and thet the oxidstion
of pyruvic ¢34 wes sleo iuhiblted with bYhe eavcusuletion
¢t soeblic acid. Vhey aivagiced the nysothomis Yhat
figorpecetic s0id voppatitively inhicite the oxidation
¢f agetile s0id and 18 wee to Shie Tellure of sgetic meid
sxidation tuat She Soxiw oifechts wore d4ue.

rotere (19465 and Lidbeoy & Peters {19491 found
shat fluoroacetic seid nl=o inhibibtazsd tne in vitre
pridabion of Pumaric =cid withoubt the epousulstiocs of
auebiv avide chey oohichudsd Bhet the nypobhssis of
sartiett & Barron {1547} could meb cosmpietely acepunt
for %he sebion of this inbibitor. 1% wse alao shown
biaab, #& & resuit of HPhe inhibitlom of the omidation of
Twwaric seld, cibric «4ld wovmmulaied, whereul Q0L
poisoned LispueR reslily oxidised clbric aeid, The
subhors isgted the offeet of fiuworosveble ecid oo &
pwaber of leolated sheymes of the Tricerboxylic Acié
Grele and found thsd pow wasr inhibited. From these
findinge, 1% was conslufed taat Jluorougetic acild das
not Lhe iokivitor, bub wes Sranelormed inte suother
substency which was inhibivory. They sugsested that

flvorgscevic seld ¢puld anderzo scbivelisn in & similer



sapnar bo meotic seld and aiter aolivetion condepse with
cxalacetic weid to form & Tiusrotrigerbosylie %aigg thp
Zivworesrivearbonyiic 03¢ ¢ruld then inhibit or "Jam®™ the
friosrbueyile soid Crele ab the gltrie seld sbase. The
pany sopeleslop ves resched by Ssrbive {(1045). This
a§§@ﬁﬁ@%1$ wag coneletent with thet of Jertlett & Barron
1547 for it misght be ﬁx?@at%& Lhat bhere would be ep
initial eonpelivion belesen Tiuoroscetic weild sod acebie
atid fur the enayme regponelibls for the setiveliiom, but
it wen pot Lo Shle that She Hoxle effsubs were dud.

1o the sbesdee of oxalacetic seld, soetle aoid reluew
tasn eitrie seld soudd acuumalate.

Lgoiation of & figorotricerboxyile solid

£1ii0%0 & delnitexy (19%0) sresented evidones whicelh
130X iﬁﬁﬁrg%%aﬁ w@ buling suppory for the lorsatics of &
fiusrocitric aeid, wul tasir sothsde heve besn obrongly
sriticised by Cever: 3t sle (19%3al. Hore conclusive
svidenue wap prosenisd by buffe &% al. (i951).  Tasy
gugeoeded in isclabisng Sricerbowylic seld frections {rom
gidney Stlesue poleoged with fluergsoetiv acid which
gontainad fldorins and ehieh wers pobent lghibliters of
eitric «¢id oxidetivn. Laler Jelere gf al. (10517 anmd

ceters 2% al. (1983a) leoiated the welive principle in
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& erysbelline fors anfd showed that 1% war & sonclluoroaw
tricarboxyiic solds 5% the tims, it wes oobt certain
whether Bne iobibitor wes fluvorocitric or fleorsisgeitrie
solde The posibility that it wee fiworo-gis-sconitis
selild vwos slimipeted s the molooule 414 wnot contuin s
dpubley bopd.e further work by Jeters ot al. €i§§§%§
showed taab synbheldic fluorociinrle 4cid hed bhe pane
infre red sbsorplion spectrusm pe 314 $he snuymicslly
syntheglised compound. Therefore, the ishibitory
gabgtance %ﬁﬁl%ﬁﬁ&ﬁlig Fiuprocitrie soid.

2i%e 0f sellern ef f1&9f¢¢i§£i@ agid

The hypothesie of Lisbovg & Poters {1949} that
fiuvoronvetic ﬁEiﬁ/gzﬁi?&%ﬁﬁ wind condensed with exelscetic
aaid bo fore o fluworotricarboxylic aeld which inhibited
the Trisarboxyiic 40id Cyeles ab %hé pitric s0id stase
sae ptrengbhened by the work of Buffa 4 Feters (1048,
They Tound that in vive Tlusroseeble auld gave rige %o
lurze secdmslatiens ol olivie s6id in many animel %isguesg.
Thege resulde ware ﬁ@ﬁfi?ﬁ%ﬁ by Potter & Bupeh (15501,
Lindenbaus 9% sde (19517 end Jundel st ale (1551  at
the seme Lime, toere was 0o sgousaistion of Xe-getoplube
gfic sedd £0 it wes conciuded theb either isgelirie

denydrogensss of weonibzse sust 20 inhiblied. the



experimenbs of Lotspelen 5% asi. (1552) showed bthet the
gridation of ieguitric it wee no¥t inhiblited ond
tnerefore thel the scouwnulsadion of itrice seld wae nod

3,

dee %o ehe innibitios ef ifgociirie Jdelydrsgenass. ks,

&

soonibare mast bo the eneyme which i& inhibited.

riginslly, Surlfa @ Feters (1945} comcliwded that

syonlitase wag 8o% effogted Tor they foupnd that the tri-
carvoxylic acid ruetions shich conbalined Tiucrime 4id
pot 1ohibly soluble scopifoses Hergover, the sconlitase
cetivity of poiroacd hasrt iesue vae as blgh ss thel

of normsl peory tiscue, However, %ie lalsy worg of
botepeich g8 sle (18521 chowed theb the reuctioms clitriu
gl weed LEgelibric seld, 1800100iC s0id e 8ilrig
seld, gig-sconible scla ~=¥ cifric s¢lid «n6 glo-
sctnitle agld ~~> jggoilric 014 vere innibited. the
resetion cibrle seld e——r Lpgelitric aseld vas inhibited
bo the same degres a9 Yhe feverse reagblon, whilet bhe
=0 rosetisne starting with slg-woonitle acld werve less
gengitive o the ilakibitor. Phe wevious failures o
domongirabe e Inkilbition were dus L0 the ues ol bop
nigh s coneentravicn of vubslrate snd %00 low & @@ﬂé@ﬁ%?%ﬁ
tion of inhibitor no thut Lhe Formaedlion of the apeyuee

innibitor cosslex was preventede  Jeters & ileon (105E)
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found that the resctions ¢liric a0id w=— gip.goonitie

agld and jegeltric sold —w» glog-auopltic s0id ewére also
i AN

inhinilou. in this preliminsry wovk, %he inkibition

sroeared o be coapelitive, the affiolty of She fiaoroe

eltric s¢id for seonltuse bolng Bweniy Simes grester thun
the aifinlty of eltriv seld for %he suiyme.

The above ebulieg of the inhibition of scomitase by
fiuprceitric seld wers carried oub with eruds scoBnitaes
axtrecta %ﬂﬁri%gﬁ?@ sslations of the iohibltor sand the
inberoretsation of the vosulte wae rendersd sunewhael
23ff4sult by the lpevablility of the eniymae 4y the
inkibibor 2pd been wryaballized st the time thie work
wwg begun, & surply of synthetlie fluprasclirie seid was
evallabie and o 28ables Righly surifled solation of
goonibase hoad bees obbuined, Lhe worg of Jeters & iilson

15%2) wse re-ezasinsd ud extonded.

IHARD AL

&

Zormeiien of gise-agonliiie acld
s T g

The lyrsetion of cig-moopliic seid From citrie and
lepultric suldy wae follovaed by the sethod of bBagrer
{RG50) . In plotiing Shne groshe, SHe polnt &% shich the

not-eneymie reasction cesasd war Sedeh es Lhes sero poind
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{zee sage 1171,

setivation of sconiftaps

. : = . . o . L, dw
i a1l lpetances, seoniloaze woee w0Uiveted wilh Fe

and oyebeibe as previcuvly described {page 19 .
Iphations contsived bebtwess 30 and 5 pe. of the limel
| . * . Rl
aocnitens @f@ﬁ%?@%iﬁﬁfﬁlg in the vregance of 5 2 1O

+ -
B Fe ald L0 7 B cysteine.

Frubroeitrie acid zyuthseined epiymiveily wilii be
referred $o s& nebwrdl Diuorgeitrlice selds Samvles were
prepared by the wethod of ceters st sle (155361,
dpecimene of gynihetle Ziuvrocitsle scid et baso
prepered By UP. UeledeRivett (1U8%;. Hovth were gusplisd

by frofepsor Jevbers and had boen ebtandsrdissd on Lidney

sarbticlese by Peaters

tmﬁ*isﬂawz&a &f &ksniﬁmhé dp riﬁ? cre-inenbation in the

regenoe ol LaTeEFel s
il -

+he uwse of vhovphets bpuffer is the yrevisus
agpdFimsnte oy bhe deterslination of sovnibsee activity
aed noet ecsueed cowplisabicns o none 1HVeived oréw

incubeition of the enpyoe wits vulfer. Howavser, as 1%
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wag degired Lo repeet eome 5f Lue axmperigents of Fsteras
& wileon {15521 in shieh aconliisee bed been Te-incubated
with Tluorecelitrie acle Zor 1% min. in the presence of

shou

shate prior $o the edsision of substrabe, it wee

neondrary %0 find 4 smeapns of preventing or rel

zinz the
shoepiale ibuetivebisn of the snsvme in the aboenge of
subsirate. The emverimonde couald heave brep garrisd sul
in the zbeencs of bulfor, but iV seomsd preferable %o
pEe & buffer %0 mpintain s consbtant oH.

It wus found Shet wien Bae soeohitage aubivity of &
ﬁﬁﬁignaizrig sedd buffer exlruct 27 Bosrt musels wae

deatroyed by tThe addition of 4G

et

o H 4.0, bhe zddition

af thig ax%rsed Lo the sasnliias

{é.‘s

gyetern during the piee
apeubstion with phosphsts buffer provented the inseilivee
tion of the encyme. it wae aot elesr from the imitizl
agnerimonty whstier %he funclilon of the eruds sutruct
wae 30 ababillce Shoe snuyne during the pre-iacubaiion
with chosphate or 3¢ setivels the spupme dirsctly.
sartiner e¥psviments showed Shat the addition of Lhe
sxbract siver ths gye*iﬁﬁaaﬁﬁiﬁﬁ 434 not gifect ing
sougme aeUivity. U ths other hebo, when Lhe sxiracy
was added o She aystes prior %o the pre-lncubsiion with

phgsphels, thars waz pi0%le ar o9 lowg of snijyme s0bivity.



Tnie bthe extract was capabie of yreventing %ﬁ% Eﬁw@ti?ﬂ*
tion of sconitase by phcsphate 10 She wlsspee of &ﬂﬁ%%ﬁ&%$,
refosr hsa belng cesable of wctivatlng Sae sneyme 36 8
greater extent then thst ablaelned with ﬁ@é* sd gyeteine.
Agonitase go2ld sleo be atubillised L0 an appreciabls

gxsent by the sddilblon of small smoushs of sabsirate %o

i

L]

-*‘.'fa

gygvenm during Lhe pre-lucubatlan 27 tae enkyme wilh
phoaphiata.e Bilge. F1 shows bthe sarisd lose of eniyme .
aotivity thab scewrs during the pre-inccbatios spd thad
gaall ineresslog emocnbs of imoeliric seid raduce the
losa of sotiviiy. in B2 sresence of GeY jimole of
iegeitric seid/iml., sbout TUs of the enuyne &ﬁ%ivﬁﬁy'g;
roemaifivd alber 19 wlbe. pre-inculstion ag vomparsd with
She nop-inuabelbed 20.700 It wiil b2 wesn ilpter

zriod is inerssssi,

(Pubie AUJ Bheb w2 Lhe incabetlion
greater louges ¢f ensymic =0blvily gcear. These resuile
provias Jurbher evidence g fevour of the ldes thet
vhosphete lohibibte aconlbesy irreversibly.

jgocitrie ecid {0.% pwels/Smi.) wee choeon fup

sbubililedng sconlbues during $iue ree-incabation pericd

¥ &
kg
K
foui
o
58
ey

in Lhe presanee o) phosphates

a0%ivity was Erester Sham whed She ioagbivated

crude soeonifese exbract wee Baed, this nsthod bed the
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Fige Zl» Ihe stabliizabion of mwnibuse by deositric seid
during iooubstion in the presence of shoephate. § pg. of
the finsl soopitase preparabtion, asebivatbesd by Pe** ups
oysteiae, were incubsted with 0.0% B phosphats buffep
{pl 77T} for 15 min. in She pressace of varisus smounts
of isgoitric asld. Pollowing the incabation perics,

A6 pmoive of igocltric «oid wers added and the resction
robe doteroinad. Fobal valume %00 nle., bemperciure 229,

ie Zo pre-incsbatisn 2 ?f%wiﬁaaE%Liﬂa #ith U5 &
Ll dmale of igacitric «eid
e praeipoabstion & bk 4o pre-incubstion wilth 0.1
Ueld% pmole of ipge Amcle of legeitrie .o0is
¢ibrio zelid ' '

Be pre-ipcvubsiion witikoud Lszoeitric seid
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sdventage of net introfuciuz unsnewn componenty lalo the

ByBEON.

sbudiss with gnthetic slusrocitric iseld

A0 Lavegtizetion of the Isnbibiviom of aﬁ%ﬁiﬁaﬁ%-BSL
siontnetle Tivoroseiiric acid w#ap male Lirvetiy as r%iﬁﬁi?@lg
larger wmcunts ¥ $4ie cospound wore available. E%'%&é N
noped twab the zuowledge gainsd would vernid of w full:.
iﬁ?ﬁﬁ%ﬁ%&%iﬁﬁ gf bthe eifect of nabursi flusroelirie
seid on sconibane with the suellsr spounte @?aii&%&ﬁ-',
fhe resstion 1800itric scid =) gigesoonitiv acld wes .
stulied in most instunces bessuss of bhe ssee wiih whieh

it sould be fellovwed.

Ed

th

fot

sanibition of seobltave by flusyooltrie agid w

ura-ingabation

v

able O ehowe thad when the eniyse is pre-incubaled

with lov ooneentrabicns of syntbsble Tiacrocitric asgid
i

Pl

for 1% min. prior to the s4dition of substrate, marisd
ipkibitions are obbelnsdy e H5-T6ld incresed in the
concentration of fliosroeliric aeld lporecwes The pereents
age 1anibitiown te only o small edtent. in orier to

deserzine the Sype of lnhibition, Bwo diiferent sonuonbrue

signs of eubelrate veres adoed foilwelng pre-ipoubalicn



Pabia a

iphibition of ascomituee by dyntnebie flucroeiltric scid

{Fivoroeltrie seld was pro-incubsted with % pa. 2f the
finel sconituee greperation, aetivabsd by ?%Q* s
syebeine, iu %She presence of 0.0% ¥ shogphate buffer
fof Te71 and 045 pazole of leoeitric suid for L% min.
16 pmoier of jegeltrie soid vere sdded snd the reschion
282 _
rebe wag determined in o Bockmun speotroshotomsier et e
wavelengin of 240 ape  Tobel volame 5.0 sle,

temparabare 22%;

Frusronitris seld

gopeentration luhibision

(2 1677 5) (%)

F - 61

39 %
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of the enwyms witn bhe inhibiter. Ihe resaite of Iigs.

c% indigate that She 1phibiSion wypesre To b ATTEVErss
4 ¥

Qraa

i Yo bne degree of iBBlbition wae luispenienty @f.ﬁ@%f
subebrebe concentratlion. &% 2 wis. tne inhiblition %&sf
835 whep & pmoles of 45ecitric =¢id wers udded ead 795
nnen 10 pmoies of isecltric scid were sdded. _T _f”

Beowase oL bue Buslimount of snuyme aged in ﬁhég@ff
teaty {5-95 pma. of protein/y midl, She molser rabio @f_yf 7
fisorocitric aclii B suayme murt have bueen Alghe I%ffih
Had, %ﬁwrﬁf@fﬁ, posgibie thalt the flusrociirie ﬁ@iﬁ @@ 1&

'Y

e acbing u8 & non-gpeelfis denabtaring agonte. 'gs,a;f}

i

sasek on this poeint. the sbove sxperiments werse @%rriééﬁl
sub in Ghé pressuve of erystuliine bovine %&rﬁm.albﬁéiﬁjf
2% & copoentreticn sne thoussnd Limes that of bhs ﬁnagme;
a% the reoeults rere 0ot zlbersd by the prscence of &
large exgese wi luactlve prodels the possibiliny bhaet
bae inhibvition of sowmitase By Jiuorpeliric seld wae none

gppeidic was rendervd such lesg Lidely. Ihe posslblilyy

o

Hab the lmhliblision was due Lo b Impurity 1o Yhe [luare-
cltric auls fu eleg WnRiixeiy. identical resuite wore
siteined with & preparsticn whioh bad been fraetlousied

oy precipitabion we s ey lum ssli.
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Figo 22+ lonibitiorn of svonitase by eynthebtle {lusroelirie
aolde B opze 0f the Dinel soonitase proparsation, selive |
abhaed by §%§+ and gye%sine ware lpcuabated with Tluoro-
eitric sold (2.4 % 1079 W) for 2% =in. i6 the preocence
of DW5 ¥ phvuphete buffer {(pd 7.7 and 0.% umois of
legeitric seld. subgtrale wae Bhen gided and he Peup-
tion rabee dotermined ae doeoribed in the terb. Jotsl
volume 5.0 @ls, temperabare 229,

X ® fogction rade in tue preesnce of 1L pmoles of
Jgpelitric sold

® & resebion rete in She yresence of £ pmoles o
ipogoitric seid

gontrol ssenss LhuoPYositric sulad
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E&ﬁﬁ%é%iﬁﬁ Qf gg@gitggﬁ Eg ?iﬁg?@%%ztiﬁ_a&%éu%i%hagﬁ_

pre~incubstion

i% wee Touwnd tuet fthe lohibition wmew vory aﬁéh_
dependeut on She subatrale concentration whepn the %ﬁz§$§
was noY pre-invubeted with fluoroeitrie peld. @@k&%_§ 
shows & cosmparizon of the iahivitlons obiaizned ﬁiﬁﬁf%ﬂﬂ 
#ibhoul sre-inoubeiion. i pan be seen thab gréé. _
incubelion mafes Littls differonse $u ths iﬂhibé%iﬁav_ g 
when £ pmelse of igocistric scid ere addad, bat wien
1%‘ﬁmgi@$ af igoeltric seld are sdded, there iw i |
sppreeiabls differenve. hwea fiﬁﬁiﬁ@ﬁi%ﬁf% ﬁﬁ% @&ﬁ@iﬁé
tent with the ides fuabt flusrocitric scld waee an _. |
irpaversible iphibitor of scomitase for if thab wmore .
the ease, the inhivltion would be independant of the
gubgtrute concuniration. On the other nend, if the
iahkibition ware owmpetitlive sre=incubaliosn of bHhe
enryse and inhibliter zhould 6ot inereans the innibition.
Acoordiiug B0 She theory of divhaslis & senten (183135,
ths gyuililbris betwsen the &ﬁ%g%é and subsirsis and
betwsen the epajyse and lphibitor should be set up
immedliabely.

Jompetitive ivhibition of scomitase by Tluerpeitric seid

& more Astailed ipvestigat on wae sade of Yue eifect
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PaBke §©

The Lffect of froeinccbatiocn of ssopibese with ggﬁ@%@%i@

flusrguiiric seds on tue Iohlbition of the heseiion

fsolitric seld Lo Gig-geonitle Jpié

{5 pge of the Pinul weonibese preparstion, activeted »ita
} .
ok

Fa and eysteioe, vet pre-incebated with Z.4 % iﬁwﬁ §§ o

flucrocitrie woid for 1% wmin. in the presence of .05 W
phcephate buifer (48 TeT) and 4.5 meole of igggiﬁriﬁ_%aiﬁ.
Yhe indicated amounte of jpoeltrie aouid sere then %ﬁaﬁﬁiﬁﬁﬁ
the ioitisl resction rates deberminsd av described im
Table 8. Hhen pre-ipeubssion was pot cerried out, § P
af %he finel eniyme preparallon were addsd direcily %o
sedin containing bulffer sad subsbrates.  Tobal volume
_ &
5,0 ml., temporabtare 22 )
Bubptrate wete (A€ fmine x 1071

soncentration : | iuhibition
{amclas/% sile} contrsl  fluorseib. { =)
fre-incubaiion

2 23 8 6%

24 8 66

15 53
15 58

16

Bo pre- incabation
4 & 14 5¢
25 ik 56
i6 32 &7 16
M 50 i




of the gubebrsie counceubrsiion on thae inBibidien of
avonitase by fxaér@éiﬁrig aeid wibthoud ﬁrééiﬁ§%§g§§@ﬁ§ fi
?ig. £% shows thet when the resulle are @iaﬁ%éa.ggéﬁgﬁgﬂf
ing %o the method of Linewsaver & Suwrk (1934}, & g?&§ﬁ f;
caerseberietio of covpstitive inhibidize e @@%ﬁ§ﬁ§%§;   
it wae noted that after s tilvs ths Pescbion rﬁﬁ@%tiﬁ;%ﬁéfi
progense of fLuorocitrie seld fell sff. The ﬁﬁﬁ%}%ﬁ |
fileh they fell off was phorter in fhe ??ﬁﬁ%&ﬁ%'ﬁf.1§§§? f
subalirsete sonesnirationss Thie eculd not be @K@&%&@é@f];
ag bsiag due B0 Sthe conversion @f’ﬁéﬁ*ﬁ@%ﬁi%iﬁ ﬁﬁiﬁfﬁg-f ;
gitrie soid Lor the gontyral rales, wioleh waers f@ﬁ%ﬁrl jn f
than those wiith the inhibitor vresent. were ;iﬂ§§£;é£5f ¥
thie time. The rate» wsed inm She nloh were thige S
sbbainsd before $he change.

Prom the wbove resulis 1% must be congiudesd Shat
Gowre ig ab loset s initial compesition between de0-
eibriv seid and flasrooifris sold 2¢r Lhe sulivs
gantralal of the snuyns. Gevertnelege, 1% waw 41ffieull
to recoagils %giﬁ Tinding wisn that of tue effact of
sre~ineubation. sn lgvegtizaetion war Sasrefors ande of
the sopditisgs alffegting Sz inbibition and the revarsal
¢f the ishibitlisn.

Pabie LU showe tnad $5e time of pre-ipeabation of
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Fige 23 Upmpetitive inhibiticon of weonliasne by syndnetic

Yivorceitrie seid. The graph 1z plotbed sccording %o
the mebhos of Linewesver & Buarx (1934). agonitass
aabivity wes detersinsd in the presence of G.U0% &
chosphets buffer (pH 7.7 usipz % pg. of the Flaal
asconitese oPesarabtion sebiveted by ?@2* and gysdeine.
Tobuk volume 3.0 mle, Semperabure <2

5 ® moler concentration of iegeltrie weid x A0%

¥V % ghongs of lﬁ%si%fi pe¥ wmin. x 10

o & goodrol x & fluorocitric wwid (fe4 ® 109 &)
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BABLE 10

The iffsel of re-ingubstion Time of &&ﬁﬂiﬁaﬁ@_%iﬁé o

dyavheble fliif;az‘ﬁyi’%y%e soid on tie iﬁ?&&i%i%iﬁfﬁ d ﬁﬁ

ﬁ%&ﬁ@i@ﬁ_i%@%i@ﬁi@sﬁﬁiﬁ“%@ ﬁiﬁméﬁﬁ%i%ﬁé gﬂga

(Conditions of the pre-incubstion wers the eame s¢ \gmééf-:
af Tsble 9. Follesing Whe pre-incabation peried, 2
pzcles of ipgeitrie soid wers adied and the mﬁsﬁi@ﬁ 'fréﬁﬁ%%
dsternined for « mdn., ib puolse of ipguibric seid %@m
then sdoed snd the second resctlioe rale determineds E

Totul volume 340 mie, Sumporsture 227,

oree Bubs (A€ fulne x 109}

igesbation 2 pesles 6 wode

Sime z pmoles | 16 podes |

fmine Gontrol  Fe0ite Jobibi- Jonlrad Fe ¢ile fnbibie

sionli) sioalkl

G 5 2
1o 42 i7
&3 3% iz

50 &% 8

79 b 32
57 57 3%
4z &8 53
50 23 23
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the ﬁﬁﬁ?ﬁ%-%#ﬁ'fiﬁﬁraﬁigria sold doee net &igﬁifiﬁyz%&§

aifeet Yhe iubibition when ¢ ﬁm@&%% @f i%a&iﬁ?ig @ﬁiﬂ
sre pdled. sar@@war, when bthe i&aeiﬁrga a@i& ﬂ@ﬁ&@@ﬁr&w;
tiom is loersased, the degrse of reveresl ¢ﬁ iﬂﬁ%ﬁ@ﬁd@ﬁ%

‘of ths pre-incabation time. These results aia@ @B@w '
tast the iohibision can be reversad to somw ax%gﬁ% ﬁy

higher subsirsbe concontrablions. Fiz. 24 ﬁ&@%ﬁ %hﬁ.fﬂ'f5

a5 compared $0 sdding the eswe seoant wfber bhe rﬂagﬁiﬁaj 
bag besn started with & amoiess 4 isrge imﬁi%i*i@ﬁ ig

sbtuined with o Jmoler uni ou ths a8dition of 15 4*@3@%. ,

tie inhkibition g reverssd, bub not Lo fhe %ﬁﬁggi.%aﬁﬁz-*'
the resction rate ie the sass we bhst @%ﬁ&iﬁ&%'@ﬁj%ﬁﬁﬁﬁg;
1% pmeler ab Ghe abori.

The sbove vesulle suppest tha% durisos u yTew
incubstion ceriod or during the rosetion with low
subslrabe oconcenbrsiions,; & zecondary reoollion oeuurs
pebwvean the enayee aud Tlooroulsric sels sy That the
revareal of the ilnbibition i rendered more 4ifficvult.
The paps resodlsn may coouwr with hiszher goncandrabions
gif subsbrabte, bub the Yime reouired iz grosteds SHOLLRD
af bhe Sime Lacbor, Lurther invegbtigubtioswe of this pulnt

wae not poselible. rhen Sthe reseblon iz ailowed e
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Fige 24 Ineresssd iohibition of wsonitese by syuthetie
Fiuoroeitric 4eid ae a repult of aterting the reusstion
with & low cencentration ol jgooitric ascid. vonditione
were a8 deseribad im flge 23« Uhe consentrstion of
Tlaprocitrie acid was L. % 1077 K.
¢ = conbrol P15 paclos o fzgelitrie sold added
& = flucrositric seidl &% the etwrt of Lhs resciicn

s gonbral b 2 mealee of fgpeitric woid atded
X ®& [lugrecitrie seid) af bhe atert of ithe rosction,
Loliswed By 15 jumcles of jsgelirie

w18 .

Aprowe indiculs Ghe Slee 2% whilch Uhe subsltrabe ven silisde
Flgarse o Wweedsls chow the degree of inhibition.
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fu%%ﬁﬁ for a longsr pericd of %i%ﬂ, it 1& Giﬁgii@ﬁﬁ%»

oy §u@ u@&?@f%i@ﬁ @f ﬁi&ﬁ&@&ﬁiﬁi@ %@&ﬁ (1) @atfi& aci'@fﬁﬁ

ﬁﬁvﬁrﬁai af %ﬁ@ iﬁ&l%i i@n ﬁf %@@ﬁ&téﬁﬁ %g ?%ﬁ@é@g@%#igff
susd _ R

4l B561 iﬁ £3g. 24 She imbibition if &&%ﬁi%&%% @g

Filuoroeiwrie acis ouuld e ?%ﬁ%?%@é—ﬁﬂ.&%ﬁ%-@ﬂ?@ﬁ% @§;~775

tne additicn of higher concenirsiions of ﬁaﬁagraﬁaa;1*éﬁf

was i Interaet B¢ dotaraipe whebher 9r not She iﬁﬁi%%ﬁiaﬁ_
goull be compleSaly reversai, Fige £5% pavwes %Hﬁg @
furtier incrssse in Lhe gubsbrabte coocenlration f@ﬁ%ﬁ%ﬁ [

thug inbkibition sbill w?%%ﬁf. bat ot this 1&?%& ﬁf

inhibitor 1% was 0ot grscticsl %o ads L&?ﬁﬁf @msgﬁ%%.gf
subpirate. 1% can be psan Huab in Lhe so ﬁﬁ?ﬁl %gﬁ% |
the fipal rate 8 deeressed Hosuse of fthe 4ilatian @f
Whe solublon. shen the coneentration of fluorseliirig
seis was reduced Yo opne yuarter ol the @@mﬁ%ﬂ%raaiam;
that 1 30 Geb x 1072 B, tue inhibition coals be
vonphebely reversud ae ashoes in Pige 26.  fhe imitial
inhibizion in thiz: oue wae gmall, being oniy 206 sz
compared with 60% wAth Z.4 ® 2070 K fluorocitric acide

1% esupet be copcludss from thile recslt $hat the ionibi-
tion of suvnituse oy bizher coneentrations of flusrocitrice

abld sould be roversesd vosmplebeiy 17 Lhe sabetraie
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CiS— ACONITATE FORMED (Loc

TIME — MIN.

Fige &%« Iphibition ol seomitess by synihetic Iluoroe
¢ibric suid and reverssl of the ishibition by inoresa-
ing coscentrations of isgeitrie sold. Conditione were
the geme «8 those of fige 3.

6 = cantrel ® = flaorocitrie seid {(ief x 16”5 u)
sriewe iodicete the Bime et shick subetrate wes added.

Flgures in Brocete chow Bhe degree of inkibivion.
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8] I 2 3 4 5 é

TIME — MIN.

K 2

Fize 26. 1Iphibition %fbﬁﬁﬂﬁi%%%@.éﬁ gyathetie finoro-
¢ibric seld spd reversal of the lenibition by incrsasing
vopeonbrations of jegellric solde Conditions wore the
gume sz thone of Tige &%

¢ 5 gontrol o » flusroeitric zeld (0.6 2 1077 u)
afroes indicate the bims at vhich sabebrats wee added.

Flgeres ip brackete show bhe degree of inhibition.
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concdentrabion cuuldé be inorcaped %o » sufficisutly high
lavaele It iz poempible that Lover conbgondrations of bae

lanibiter 42 not bring sboul the same irreversiblis ﬁff%ﬁ%%n

Ji@ﬁ@@i&wiﬁﬁ ﬁﬁﬁﬁ%&ﬁ% of the seonitase- fﬁauxﬁaitria ﬁ@iﬁ
Q%gﬁ,ﬁrliﬁx |
1% was svesn in £ig. ¢% Bhet shen seonitoss wae ﬁ%ﬁ

proe-incubabed with Jlaoroeitric seld, there sug o %r&%

coupsbitive 1nnibition bebween the inbibitor apd She
gubnirute for Yae sultive uvsutreie; of the enwyues %ﬁ%ﬁ
bhde #reph 1% wee csieulated that She JMigheelis Gﬁﬁ@tﬁ&ﬁ

08 e

ia%s for isgeltric aeld wes 44 X &3'% #
apparent Llohselis sonsbant {ﬁﬁé i Lhe pregengs of

Clusrecitric seid wes 16 x 107% B, srom tue eguation

Ay = [i).x.gm » She dlzeouiation cowstsat of the weonitass
by = &y

finoreedtric sclis cvomolex iﬁgi #as enloulated Yo be

Ged ¥ l@“é e Thas She opayms boe g very blsh afTiaisy

for Tiwsroeltric selds

sebitive lakibislon vse obtalned with

Fhs pams s

uiBrie aels s subalrabe. o Bhie egase bhe diepccine

-5

Lien vonebast wae Tound te be i B LD ¥, bat the
differencs would exsily be sceunted Tar by ezxserimsiital

GETOE e



The rebin ol ig@ai%ri& z0ld B¢ fTiwrceitrie spld
resuired for 50k iﬁai%i%i@ﬁ wag svnvroxisaltely 40 %o i,
wheress $he rebio of eltric seid o fluosrocitric agid
wag approxisetsiy 400 s6 ie  Thus Bhe ighibition in
the presonce of & fimed swounb of oitrle seid ie greaber
tass in Yhe presenve of Bhe same enhupt of flegeitvic |
aeida It alss foliowe 3bhab the iskibition oould be
by elbric agid. Ths &ﬁiliﬁy af Lhoee two acide %o
roveree %tne ianibitiorn iz spproximalely vrosortionel %@

theiyr Fichsalie vonobsanig.

ghudies with deturel Fluorociiris ceid

The patursi flusroclirie seld vwasn teetad und e
the game conditiows ag bhoee usad in the isitisl
sxperimsnta with Yhe eynthebic materlial, wisreupsn 1%
wug Lound Bhat bBhile c@uound wen Very much lzes toxile.
snsn wesd 8% 8 concentralion of %ed 2 i&“g ¥, oaly a
small Luhibitlon sa: obisined in %4 prosence of
¢ pmoles ol jgeciiric eeld. Yhie was surprisicg in
visy af Une sarded Sozicivy of Thile sompound in vivo
wnd Bhe paried i%ﬁi%ﬁi&ﬁ@ sbtalaed #idth the groibnetie,

Limpugh Awﬁﬁiﬂeﬁﬁﬁ with the earliler lindlnge of rebers
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¢t sl (19%306).  However, i% ez poesible that the
nabural Tluorgeltric seid eould inhibivt seounitess io &
competitive faenlon i Yhe subebrats §o imﬁi%i%@r-?@%i@
were redugeds  Selers & Yileon (19%2) haed a@ﬁ@i%§é§v .
taat this wag so &Liﬁ relatively ilmoure ?f@?ﬁ?%ﬁi@ﬁ&
of Finorcclitrie seld, but 4% could not be sosuned ﬁ&@%

this was Phe csse with the eryebsilios flﬁ@?@%iﬁf§ﬁ=%ﬁ$éi

A8 the amounts of flusrocitric seid aveiiuble %@r@_-"' 
Limited, it sae not possilbie bo uee high a@ﬁﬁ@aﬁr@%iﬁﬁﬁg-
2o Lhe zubsirvele conenuir-Yion was redvead. Ehi&-ﬁﬁéjf
0% idesl a8 3t messt bthat the rosction rabes wors |
consldersbly reduesd wilh & worresyonding reduction im';
socureuy» Bub, neverthelsse, undesy Lhege a%nﬁi%i@ﬁ@-%ﬁ%
innibition of scomituse gould be shown.

fulitbition snd reverssi of the fohibition of assoaibase

by fiugrgeitrie seld

Fige 27 dilustrabse the initiel isaiwvitien of
«4

seofitase By 16 x L0 7 B flusrocitric sold sed tus
pabseyusnt overcaming of this inuibltion by increaged
srownts of gubstrate. Uisiler resuite were obislned
sping bthe 1ohibivoy at & copuentrstion of %€ 3z i@wﬁ B
Fro-ivcubation of the snsyme with Flusrocitrie sels prior

to the wddition of substrebs mey incrosge Lhe initiul
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+100ug
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200 -
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X110 at 240 mp. Cisaconitate formation

100

9 oe moles

= ¥
: (20%)
L
4 | | i | 1 i 13
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Fige £7+ Ishibition of sconitese y nsbural Tlucroeitrie
aeld snd reverssl of $he inbibltion by inereselng
cougestretions of jegeitric svid. Condlitions were
e same ae Lhowe of flge 235,

5 % gounbtrol % % flusroeltric seid (1.0 x 1074 ¥)
«rrowe ladleste The Piee at whlch subebtrale ves pdded.

Figures in brecaets ehow the degree ol iphibition.
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periean wee mede sod bhie ﬁi&

iahibition. Only one ¢
show theb pre-incubstilon inersesed the initiud iﬁ@i@@%i@aa
ﬁaﬁav@r; ﬁ@fiﬁi%& coneclunions ¢apnot be draun fééﬁ §ﬁi%
sipgle exporiment, begides shien bhe canperison %%ﬁ %ﬁﬁ%
with low eoneoutration:y of the imbivitor where tﬁ@ ﬁ@%r@@

af iogbibiticn wag sualls

compoblitive inhibitios of agopitese by fiaﬁfaai%fi@_ggﬁﬁ

akshough 1% wag clewr fros the abave f@ﬁ&i%@"%&éﬁ*
Thlaorgeitric weld wse & coupetitive inkiblsor of &&&ﬁiﬁw
ags, it was of laterest to detormine the ﬁ&%%&&iaﬁiﬁﬁ
gonetant of Yhe sospibess~-Tlusrocibric seld a@@wi@x fﬁr
compurison with She vaiue obiained welog Lhe 5@&%&@%1@
maberials Fige. &0 eonfiras the fual that %ﬁ%-ﬁﬂ%%%&ﬁ':
$isn ig &am%&ﬁi%i?é« By mushs of t4e esuatien 3%&&
srevisusly i{page 161l), bthe dissociation cunsbant of the
ap.Fme~iphibitor cosslex vwes caloslabted Bo Bes L7 2 %ﬁ'§ B
Thie veius e ben bimse greabar Shan Bhat obitainsd wlth
Ehe wypthetle flusroeilric seid snd 1o soneleleunl wiky
the lowsyr ordsy of iphibillon obbulesd with matural
flusrogidric acid.

conepent irroverelible inbibkition of sesnitase

rebere (LU%2) ghowed tuet bhe sengitiviiy of the

ig0luted sevnltese Lo oebarsal {lucreelbric scld wag
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Fige 28, sompetitive ilshibitisn of sconitase W nebursl
fiusrogitric seid. The zrash s plobSed seoording te
the methes 5 Linewesvey & Burg (19%). sponitsecs
sobivity wae delergingd in vhe presenge of 0.08 &
shoephete bulfer (pH T.TF velng % pge of the finsal

e+ wnd oygteine.

seonitugse proparsalion activeted by Fe
fotul velume 3.9 ml., temperature 289,
5 % poler congentration of legelitric ssld 3 1500

¥ 2 cusbgs of Lose E@;x puf 1% sg0. ¥ L0

¢ B COHLTOL ® & Flusroelitrie seld {5ec ¥ lﬁéﬁfﬁj
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very ouel iege Lthan Shat of the seonitere present in
tue Zidney partivisg.  Horsover, wisreas Lo inkibition
of seoenitase of tho zidpey verticles was spnsrently
irrevergible, Lhat with $he lpolabed seconitsse wae
apparently roversible. The rozuibe a8 fur sz the
lgoieted seonituse iﬁ goncernsd have been coulirmed
Jhere,  veters {1352) has proposed tuat thig difference
ig das Yo o0 fectore, firetiy Lo ths concendration of
tne filuorecilirie weid within $he Lidpey porbicles zug
geatndly 9 af sxagoeration of the lnkibitlivg dus %o %ﬁ@'
ioborvention 2f structursl Taetoree  Tas repall iz bhat
the conceptration of Zluvorgelitric wiltkin %the particien
ie relatively hizh wherese Yhe coposnbral i%ﬁ af gitrie
sedd i reiabtiveiy low. Thae the lohibitor behavee ss
tacagpn it were irroversible.

it sue aleo powrsible fhet the Jluorowitric aeis
feolabed from 3he Lidney serbticles wew nod the innibisery
ubgbanse, Wat wae converied to %hs Innislsory subaluence
wien ipsubated wlih Bhe kidpey serticle tesht siebems
This ides vas consletent wibth & findlos of feters
{personal cosmunicstion) tuut the dizeppearence of
¢ib¥ie seid was not ifnhibited immedistely Wy {lugro-

siiric selid and bhebt %he inblelition wug soparently
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irreversible. 1% wan remilesd tnat thie reeuld sould
sieg By azgleined 49 being due 53¢ sermoebility Zsctore.
iheres was oo 4uubd, aowever, Zast $here wae an Aitiszl
compeditiog beteecoen ¢ liric sold zud Lissrociiric zeid
&ﬁ&%ﬁ&& the inalbitiop of citrie woid diseypesrancs was
gezendent ou the imitlel conconbraticn of Gitric agld.
in ordsr %o detersine whetuer or pot ihie sus the
¢ugy, flusroeltric aeifd zae isocubaled by Fetere &
tepRelin vith the pldney particles ahder the upusi teel
cond itione. after aegll insotivae%ion of The aconilsss,
toe supsrnatant wae toebtel for the prosenge® ol ap
irreverzible iohibiteor im the eyetem glg-weonitic seid
ety GLEP LG GE1d. Thie zyetom was desd on seepunt of
the nhigh absorplion of The extract sl 240 op wbhich 4id
pot peroit of the sSudy of the resction lggoilirie asoid
——y ClEeGeonitic weld. Uo svidence was found for She
pregenee of sn lrrevercible ishibibor, bLub % must be
sointed oub Yhab Bhe Ssohoiesl 43fficulbies wore
greab on seesunt of bhe relabively lerge ssounbe of
cibric seld which »ére preuesBt ia the ex.rast cont &iﬁi&g
Zimorovitric seids Gitric seld ned iz be addod during
the looubptiocn zo Shat %he midpey parbieles 41448 nog

peosne imsebivabed.
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Bffect of fluorgcitric soid ow & orade preparasbion of

guonibage

ihe offest of naturel Tluwrgelirie &0l oo the
sogituce of & crude heard oxtract and of a8 sxirect of
aldtiny perticles wae tosted. i bolh casee only Boall
innibitions were obtalued with 3.2 = 10" ¥ fluorocitrie
seld shon the ﬁﬁ@@mé_&ﬁﬁ inhibitor were ineubsntsd fop
15 min. betore ths addision of 16 jmoles of igeelirie

aglie Yhus pe Yrroversible inkibisiosm oould be phown

with erude ensyme propalations. vl the other nand,
lerge inkivitions vere obbulned with synbhebie Tluorge

citplo acid vadey tse gune gonsitlions,
wiscuBpies

ab the outeet, 1% ip elesy that the inhibitory
webion of the eyushetic flunroclltris acid ie not only

grester, but =leo differs ip zome Fegozetes from Ghueb

gbbalinsd with bhs aeburel Viusrocliiric seid. S
Giscaseion of the possibls reaseons for thie difference
will be deferyred antil the mude of seblon of ssch i
diecupsed gepsraboly.

syathetic fiworeeitric scid

The resulte oblalnsd wlth eyntistle fluerseisrie

neld eun best be unberszreted Ly conslsering that twe
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typee of inhibition soewr, sue being compebitive or
revereible and the other Ueling irreverzidles

Angoriing g the oneyme-pubatrsde Sheory of Bicheelis
& #enben (1913}, with competitive inhibiilon the
goullibris betuesn Whw gnayse, subdirste aspd inhibiter
ig met up repisly. ﬁﬁ&%ﬁ%%ﬂm%l@,lgf&wiﬁﬁﬁﬁ%%iﬁﬂ af
the inhibitor #1i%h the oneyme ghould Beve no sffoct.
dowever, with this inhinltor pre-lincubstlon dows have
wn apprecisbie effect 28 thne dapree of inhibliticon. on
tue obier babd, wnen the eneyme 18 5ol pre-incubabed wilth
Lhe iﬁhiﬁi&ar &G The reuliprogals of bthe 1nitisi
velouliles cblalned in the sretence and absepee ol fhe
ichivikor ers plobtied sgainot She reciprocals of She
gabslrate couoshivstions ecenriing te the sethod of
Linvewaver & Burg (1U%), & groph characheristie of
compebitive inhibition iz outained. Tunle result is
conelatent »ith the ldoa thal thers i% 8 trus comrsbite
fve iphibliion bebzeen the subetrale and 3he inh bitor
for the sebive cenftrelel of the ensyme, ab lsant during
tie initlisl stazeo of tho roacblon. we falliure of
nigh substrate comcentralions Yo completely reverss Ghe
inhibition with She fluorvelidtric scid s% 4 goncentration

8T o4 X lﬁ"§ ¥ omey mesn Shat & proportion of the
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inkibition ie wot reverzible; 1t may slsg have been due
te the technival Limitublions of ineressiog the subetrate
conegentration o 4 snfficlently hizh level. Adthough
the resuity indleated That ths lohibition of aconibase
by Gl = §$”§ B flaorcelitrisc seid eould be complelaly
reverged, ;% iz po=eible bhet ap the inhibltliewn was

ir . _ .
smeid, sng reversibls inhibition would net huve been

detected . It cenpot be eoncluded {rom Bhese resuile
ghotlher or not syothedic Tluvroeiiric acii sied cuunes
an irrevergible innibition of svonitass.

The concest of irrevercible iakiblvioen comes from
tve Uipdings. in tre firet slage, the merzed sffect
3f pre-incubation on the lukibitish; in She zegund
mines, She fect thasl toe resetise retes in the prosonce
¥ the inhibitdr fall afber & time, overn though the
control ratss whish sre Tauber, are ehlill iloear.

Thsse resulie suppeet tust o slow irrevercible innibi-

tion i Ysking slsees A7 %he rescbion raise oould buave

pesn sbadied Tor a loggey peried, 4% i lidely tuad She

change ¢f rabte would heve bean saphaolszed. Jewsver,
bhe reaction Legcliiric sgld wwe=» sliesocnitic neldd

Lo ) E
coundd pot be gtudied Loy long poricds On soceount of tae

furtuer converszisg of glg-sconitic weid %o clibric seid
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whichk complicates the wessuremsut of Eﬁﬁfﬁ@@ﬁi%iﬁ agid
pradustioa. The resuils sugeest that Bhe tims &b shich
the irreverslbie lohiviition smanifenlia itsel? i a
funchion ¢f bthe esubsirube goneoniration. It wpuld
sloe apbem an Shough the s8dities of Llow pubstrate
conuentrations wes eoulivalent bto wre-ingubsticg.
fr@laﬁgaé 2L oe GG % %iﬁﬁ féll ﬁ@i ﬁg “@ ia& gubstrate
ﬁﬁﬁﬁ@mw?&ﬁiﬁ& i& Bils BOT@ @fﬁeaaivw susn the sdditien
ef & lov substrabe soncentration clones Lab proe-ineubss
tiogn doeg ilnereses She lokivition when higher cobeariroas
tlgns of subalyate s nedd.

It gould peen ae thoush the results oum be bosd

e%piaines seourding bu She followlng syuations:

B4 8 S R ey B4 P
By T2 503 ETY

shere & % onoyme, 5 % aubelrate, 1 2 iphibitor
BE % aneyme-zubstrele complas,
Z ® reaction producis ’
21 ® snsyme-inkibitor cosplex,

2EF B8 ey

and iooibitor.

Fiputly, thers (8 s sompebtitive ishibivtlon LaSeeen the



iubiblior und She substrase for the suebive easntral

the snkims;  Shie suaiiibrl

Thie ifg foliovsd by w
surface zuoh ket the

ible Fushion,

rescbisn vhickh
fnuabasiasn

Lae eours

If the second recsstion potween the suujse

innivitor
pre-incabetion of the

g ab B pEriode

2 Lhe 2naylie.

ar in e

2 spayme surfsoe

Y the enuiyme wiih Shs

ghLyie
wiradd Lewsd

dnfarsuns
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£} of

wh de wet oup lamsdliabelye

- v e st B By gy 3
glowey resciicn OB Shs ahsyse

ibitor wels wither in ab irFreverne

inh

way thal medes displacoment of it

more diificult. It iz Buis

segurs 4w the psriod of pree

ing

inkivitor, or during

af the resol 95

and %hs

-

iwla, 2%

with

adiht o exg éﬁvg§£§ that

i‘f\;

Thugrovidrice acic for
Yo senpieie inectivetion

tely, it wes pot soszelible to

dstersine Shis bBecsuse of the lose of eniyue sebivity

that coeuwrs whon Shs enuyse

.', ol ‘.4.
A Bl weh

z

irreverelitls inbibisi
Tiucrositrie sulda, 1%

ayoobhnssls offere bhs

Lhera iz

£ilete volution.

103

e conslaeive vros? of the

aconitese by eynthatio

does seem 2% Shough the above

beel exsleneiion of $he roepulis.

datarel Plaroecilrie suid
A RN AT

Thers is no e¥isence of oy

L

inkBilbition of aseenitase by nebural Tla

S o0l
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Phe inhibitlon is sompetitive snd own be reailly
reveragd by hlgher subsirate conventrat ong. e
substaniing Tact with thie compound which iz confirmed
here, le the differcace in Sthe toxieify of 1% ig vive
and lo the Ridney perilele fent éﬁﬁ%%m of buffa 8% als
Li%%1) as compared wi%n 188 fozieity im the isclaled
scunitage ﬁf%ﬁ@mo arhase the beet explensbtion of
thiz iz the suggesilon of Jeters {195F) thet bhe inhib-
ttor ie soncentrabed within the cidney partieles or %he
mitochondris of celie wo thael the moler rabic of the
inhibitor Yo enigme ig very wuch Bigher then Shal
gbtainad in Hhe icolsb=d pyetes with the smounds uf
Tlaosreeliiris acid ueed.

From the reeuilts oblalned wiih the fsolebed soonit-
88 1% would sppeny sz Shoush She lanlbiticm should be
readiiy revesresd, bul ths ablemsbe nede by ‘aters &
farelin (L95%) with %he xidwey rerbticle gyetenm snd by
Hastinge, Jebers & weselln [199%) and otihers with the
intael nimsl heve Been so far sowuccvesful. %o evidence
ang obbained for a@ irreversible lokibitlon, g0 1% goene
we bhousgh the inbibitiom ig vive iz compabtitive. iv iz
giznifionnt %hat sealler degss of {lus¥onesbio goid,
zhivh give riee %0 easller smounte of fluorseifrie seid

in vive, 40 csupe i adccumulation of itrie seld in
SN ARG



175

snimal bigeues, preszumsbly by the Zohibition of suonibtnge,
bat th2 stisale vogover. This gould be 4as to the fact
that bhizher congesntrabtion: 27¥ ¢itrie suid within the
sitovhondr ie overcsme %he Inkhivnition. Shen larger
saounte of Yieovroseliris seid sre foresd and concenirated
within thne mitochondiria, lerger ssoants of olirie seid
geewaliate and the snlmale dige Phie codld be dus Lo
the faub thet very hish concenirations of oisrie aeld
woukt be recsuired %o svercome the inhlbision, 20 bHhal
vefore the eltrie acid %o inhlviSor retio resches &
pufficiantly gniszh velue, the sevondery eifeste of hish
conoentrations ¢f citrie seid brisz abost the death of
the anlmel. The geowfery offeile opuld include ¢hange®
within the sitguhondrie such 28 siterstions in e lonle
streanzth and binding of asbellie losme {ees relers, 1%%El.
citrie seid eould be the lsent effecbivs subetrals

af gemmitese ip sveroszine Yhe lohibition as 1Y% has ths

lavapy aiffinity for the enuguce I? gigesoonivic seid
asuld Be coneenbtrabted witkin the mitochondria, sgaller
proents woald be reop iyed for the reverssl of the lobibi-

tion, se the epayme hge bhe hizheet affinity {wr thisz

pubilbralte. in bhees circungtsness, the inhibition sight

be overdsns wilboul the devslosment of Yhe szoondary
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aifocts. The difficulty i in zebiine the Brieurbosrliic
soids Shrough Phe geoil membraps; 1% be zls9 powwiblis

tuat Shey pees Bhrough Yoo altochondrlal sembrane ouly

5% 4 8low Patee The®s peruestiiity troubies slihi b
eiiminebed iF glg-veconitlic suld were sddsd $o tne xidosy
piarbleie preparabion or injogbed inbte the intact animad

s8 off e8Ter or colde.  The pucvese of thle therspy woudd
gpand po% osly ob %He abillity of Bhe tisecs Lo hydrelryse
the gseter or anmide, bub 2180 ob the rabe of the nydrelysis.
1 Bich congealrations o7 gig-sounliiie aeis wers to give
rige 6 iahiniter:y irsng-scoBivic seld, $ae asze of the

sgber or swlde of igocitric zeld sigut Lo batler.

vomparieon of the sebilon of satural sad @g@ thetiy

fluorgeibric scids

&

e ciflfersves in the lohlbitery setion of She nebural

ant gynthetlie flusrovitric scids on the iecluted seenibed
gufn be moeb resdliiy explalned se Leing due to the
pregence of Gilferent elereolscmeTe iy sugh preparalicn.
sithouzil no direey evidenve L avuilable Lo supsort this
coneluzion, 1V i¢ ¢lewr thet Bhe mode of gyninenis ol the
gynthedic compoams woalsd give Piee o the Joresblion of
bhas foer elerscleomere. 00 Lhe Olher hepd, 1% is

wnligely that more fnsil tvo sleresisomere would be foraed
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sniymicelly. Poters ot %ﬁ‘ L1583 fouwnd tinsab Bhere was

%
& differsnue in the ablliiy of neBural and synthebtic
viegrociirie cedds o inhinlt the diseproarange of elbrig
seid in Kidney purticlsa, bal in inic institcs Sho
gynthetic fl4orneitric acis wus only ome nalf s8 sctive
ag the paburel Thworoeiiric suld. fhess aubhors conelnded
on e bapis bthat the four gtereoizomers of the gyntustie
preparstion are present in sudsl ssounte, that onliy ome
spbieally sellve centre 2 conserued is thes Iphilbiticn.
In the sxporiments with Uhe leoleted seonitase, the
gyathebic selerial ie far aore aobive Bhen the mﬁ%&?é@;
Hob oniy ie thers e difference in degrse us for sy the
cempetitive iahi%&%igé ie oonwernsd, bBub the synthztio
fluproeitrie seld sleo sxbibite an irreverszible ishiblitlosn.
It vould soen a: Yhouzgh the lsomers progent inm the
pyntnebiv aslerlel, but set oresent in She pelurel
Flusroeitrie acld, sre respopelble for the 4ifferead
eifouts.

e resconc for bhe difference in the sebiom of the
teg flusrselirie seld preperaticne on ihe seonitass of
bt wldosy particien sod on bhe lsplebed gounllsse aote
been discugsed with ‘rofesasy Jobores From bthe rezulie

obteinsd with Bhs isvlated aconibewe, 1% w3uld be
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expsctod Yhat the aynthabic Fleorselitrie acld would
irhibit the sconibtsse of Lhe zidney perSlicles 3o & groater
sxtent Shan the natural flusrselirie seld, but thls i not

the cuwe.  Fhe resulte of Jeders % sl. [1553%b)

taut the ‘unnebural? eterevociscuers of Bhe synithetle
waterlial 40 pob enber the Lidpey vartigles, or i1f they
45, Shey 0 pet pome into comteod #ith bhe weoniluse,

I¢ on tue other Banld, sil four stereolieduers of Vhe
syubiustdo mubsrial are fres Lo resct sith the suonlibaes,
bat 20 resebisn Ysdse plavo, 1% zuet Be yosbuleted thad

wre ie some etrashurel ¢ifference babweon the spayme

W‘iv,

#ithia the ziipsy peiblelise and in the leoluted 5%ubs.

serbeaye with the lzolebed enzyse,; She 'wnnablurall! siercoe
izgmePs of bhe eyutoevic Tlooroeilric «oid veseb with
groupe og bthe snayee surfasce whiich are ot sepoecd shen
Lhe speyue ie fized and surrcunded by ather eneyns
polecales in the sldoey perdiclese. A& tne iphibitiean of
the Lleoleted sconitase by synlhelie Jluoroeitric seld is
&% issed pardizliy conzetitive, thie roaction orobably
imeolives one or wmore of the metive denlres sy well ae
sbher groups on the en.yus surisce.

4 @0Fs conglusive cxplanation of thees §iffersnves

munt ewals the sepsvetion of Bhe sterecisousyre of
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syntnebic Tiverositric scld snd She debersminsbion of

whivh sterecicomeris) i formed smuyeieslly.

Le

30

F: N

Tos conpetitive inkibition of semibess by pebural
fiuerocitric sold hse beon conlirsed.
syavaetic fleorccltric soid haw bsep eghoen to Iehibid

2bitive and irreversible

oG

‘&"’ ¥

aconlibsse in Dol
fashione.

The dissociatbion conebanils of thes ensgme-innibitor
comslenes for Bola %Sne pabarsl and syntietie

fragroeltric selida nave baop nosawrad. ihe afiinity
¢f avonitazse for Shs wyntietic sompound ie much

growter thas for $he nalur=l Gompoand.s

The poseible reesons for the 4ifference bebuson Lhe

Ywo prepurstlions of fiaorecitric aelid io inkibiving

the ieoleted zoonibase have Been 4 lssubsed. ihe

i fference belween the socbion of tnepe conpdupie OB

the leplsted seonibuse ayeles ss cummared o Bhelr

setion in ¥ive snd on tha aiiney nartiele gyetum of

suffe et sle (1U51) hae wluo besn dlecusssd.
N R
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ioxmen & Dlcatler {19814 Youmd thabt zeonilase wes
inhibited when %ﬁ@ sgbivaticn of Yhne en«yme by ?@E+ shd
sacorbie s0id was verriszd sul ln bhe sreseuce of 1§“é %
peehiorosercuribansoatae. Jhis suggested thal aconitase
zap depenaent o5 Phe pregance 0¥ o free «oH growp for
aabivitye The resuibs of wrebs o dgmicebon (1Y44) Bhweb

2+

. . o .. N < , .
wovnitere iz innisited Ly BE Ui and allozen vere also

conpsigbent with this ildes.

Tme ionibitien of wuonitase WY peohenuathroline

Eodeaman & Liowbier, 1951, sodlium vulohids, 0¥ em

syrophcsphate (ebs & cgoieeven, 15447 wae lu Zsepiby
. e X o W

wibh Ghe faob Shet seonlitsse e 8 P gseyme.

4 the preliisinsry recuite ol the «ffech of

prebiovemsrour ibenisate, ge-phepentirsiine, ZiEtedip,ridpl,

vopsens, @Etaylensdisming tebra~cswetio aeid), eyanide and

suide »a She setivity of soonltess gzsmed of inbaeprosd,
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Glio de

S

svonibave veae soblivebed by Yo and either cystulne
OF s#eUTblc 6Gl4 and Che emiyme wcllividty wes debermined

by the mePhods creviouely demeribed {psse 1920i.

prohnrensereuribencoste was aludly suppiisd by
UTe Laks LLOCKEH« ﬁ*fh@ﬁ&ﬁ%ﬁ?@iiﬂ%; rat=alinyridsl,
GHh Versetic ware B.iWd. zicducte. e other reagente

zore oither a«f. oF s pravicusly deccribed.

g unier@@%r@ﬁri%%ﬁ@g%%@
s

Table L1 zaoss the iohibliion of seonibase by

inoresaiing ¢oneenlraiiv o g-uhlioponcreuribenteaie
----- sad the sifect of eyetelns in reversing She inaibitlon

aen sdded lomedlabely aiber the Eeskioromarecr egdoale

Jie conuenbraticn ol peonloromstour ibeftegate reouired o

iabibvly She eneyse wee felsllvely high, Wl zg tne

E

giicyme nad besn actliveled Gy wyetelas (the conventretion

"”%a

in the medieem was Ce3 x LU 7 B, the effective

Y
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TaBLE 31

ipnibition of .agnitane Ly peChisromercuribensonbe.

Heveresi of %$he Ishibitlon @ vheinoe

{Phe syeben condsined CL.08 3 phoeshate bulfer (0B TeTls
x
£ L.z x & 5 e J
gig-peonitic seld (5.7 2 10 7 ¥} snd varisus concenbrs-
P

sjene of peshloromsreuribencosie. sgopiteasns {ecuivelent
o 10 ag. of the Tlnal sreperallion! sotivebed by Ve
atid eysbeine wae slded. ixeese cyetslos [L07% %) wus

gdded afSer the uwddition of fas ol Tobal voluwe

4

380 mis Reastlion was stopped afver 15 win. by the

gidition of G% Bi. lw/vi triehloroseetic acid

. , .. . . N
end Bhe polubicne apalysed for cibrie seld. Tsoperature 257

o

p=Lnlorogereuribensoate
@@n@&ﬁ§ra§zaﬁ i&hi% Sion
S Sl L% B

RO ercers SRGOBR
gy vbeins syuteineg

1o 83 33
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concentration of the inkiviter would bs conslderably
reduceds The snoyme wag 007 pre~iuncabsted with the
innleiter on sewsunt ol the inzedivalion of ceonitaee
by chBosphete in the absenee o subsirabes

Teble & ghowe thet the inbibitisn i ineresesd whon
peshioromerour ibeneonate iy added %o the apuywe belors lle
sabpbrate, wueress Lhasre ils so difflerence bLetugen 4diug

the steyme o s miztursg of ”ﬁ%ﬁﬁ?w@ gnd inbizitoy and

o

sdding the lobivitor &iter the sddition of subeliraie.
fhnsae results imdicvate Shet Fhe wabelrsite dose profest

bhe ensyae fros Bhe inhivitor durimg the imiti-l sboges

of $he resction and suggest thal the inhibivion is dus

e gechlorosercurbieBeonte reeuling wito She sedive
septreial of bhe oniyav. segurding o Yhe Hlchselise
dentan Theory of espeysa actisp, the innkibitiown ghould
inerosse 2i%h time s Shers e alwsye s proporiicn of

the euzyse noet i gomblvation with subefrete wolch can
raact with the inbibitor. Flg. &9 ehows thed thisg iz 29.
fne inplbition caloulebed ol 19 min. ie §@ﬁ and pgreos
wall with Bhe provicus rezzife, but 1% is vlesr tuat this
ig gnly % 2ualibebive resulib. ey inhibitisn increspes
durine the 141%i:1 stages of the resction mo thsl whesn the
resabion e esrried out Jor w Tixed periel of Lisme the

inaibition foune le not & cunabisetive reeuil, bubl werely



PaBLi LE

ine Boduetion of the innibitlon of sconifsse

B

R T

willorgmerguribepaoate by ubskrabe

£

fonnfitions wers sw desoribed in Tubls 1l. Tas
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coneenbration of p-ohloremsrguribonsrate wae § % L0 4 i

Totel volune 5.0 sl.,

L
e
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b

i
&2
*

BRLYHe
i< Fdutcd

ELE T
sdand
aldded

gfdad

{pze eltrie sold
toraed/1% miad

¥
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80

swbalrats
guppirate
inkivlitor,

substrete,
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128
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Sempersture 227,
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followsd By inhibitor
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400

MG CITRIC Q»CID FORMED
8
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8

o ) 10 5 20 s 0 s
TIME ~ MIN, '

Fig. fime curve Tov She inhibitlon of sconltase by

peshioromer¢uribensonte. Comilitione were ap duecribed
for Guble il. The ¢opoentration of p-chloromercari-

wensoste was 4 x 107% i
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indlosbes that lanibilion does cueur.

I sannod ve eopeluwied frowm Lhese rasulds Saab
«8i grosp 00 the surfeoe of Yhe suuyme 1o gobueraed
with svonibace aebivily for %he gechlosromercurlibenessate
couid nleo Briog sbout inhibvitien by vpeeliing the
sgullibrioe thet existé belween Lhe eniyue and %gﬁ%@ig&.
Phe addition of sxcenn gyeielss could Shen ﬁvayﬁaﬁ@ %ﬁ&
inhibision by restoring She soullilriom. The @f@%ﬁ%ﬁ_
g Yeuoived by se¥lvating the eneyms wikh &g@@rﬁi@.&%ié
rabuner bhan with eypteine for socorble asid does pot
rosct with peshioromsrearibensdato.

Pue btime course of the inbibition of aconitsess,
sobivabed with aneorble scld, bWy proauloroservuribepzoste
wag imiler B0 that oblelined when Lhe enidme wee

sebivatbel with oysbelne (fig. Ui, bub the epeyne

inhivitor. The inniblilon oalculstsd at 15 ain. with

1ﬁ“§ ¥ pevhlerosercuwribonkcate wae TI6 wherces wilh the

cyetelne setivabed eneyms, Lhere wae ne lobibitlon with
twice Shie ccneentretion of inkiblitor.

At the nsxisus iokiblllon oF She enwyme by pe
chioromereuriben oaks 410 not develop anbil betwsen §

and L0 2ig. afber the start of $he reselion, it wae
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cungible Shat $he supposed reversal of ks inhiblilon
¥ She cyabeine sebivebsd zoeyme waae, o faub, s
mrevantion of the development of the inkibition.

nerafore, sablosapls were mede Lo revsrse Lue iﬁ&i%iﬁi@ﬁ

of e saedrbic asld sotivebsd sosyus by sfding efdonus
eysteing 5 aip. afber ine edery ¢f bac resebion. -_$§$*
3¢ showe Boe marked ilnsibiticsn tast develops and uhﬁ |
partisl reversai of the inhibition by cyebtelne, but a@ by
sdourdie wlids

fhe @%ﬁ?@ %?iﬁﬁﬁ&% Buggests thal &aﬁﬁ%%aﬁ% reguiree

g free ~0H grous f;?-aa%i?iﬁg;

p=lhenentiroline, 23 é’ ~Sipyriayl sui Vargong

gerhenentiroling, £18%-4lpyridyl snd veresns mre

——
€3,

L L, B . . y
ipgwn te Torw cowploRsr g1%h Fo . ﬁ@ﬁ%@@r, concentlea=

thsns of thepe eubslensss up Lo iﬁ“z B ald put isninit
the resctbion glg-suinible seld -—p oitric sell when cdied
simBibansouely with substrate. From the colowr of vhe

epbations 3¢ whliuh Qephenensiroeline and 2:¥%-dipyridyld

*"#2»

asd boen addss, 1% was olear Bhat 5% lesst zowme of the

L : . .
Fe  pressnt bad recoled $o fors o copplex. (o the
abkey hant, wheh bYheee zubslaouces wore added bz Lhe enuiyme
endublion &% She sbart of the L hre period of sebivation

gy &% the emd of the activetion pericd Toilowsd Wy a
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280

240

5 8

3

8

MG CITRIC ACID FORMED

Pige 30. Rime vurve for She luhibition of acoplitese Wy
E*%ﬁi@?ﬁ%ﬂfﬁ&?&%@ﬁﬁ@&%&% part reveressi of the inhibition
by ey stelns and aog-reverssl of the inhibition by
aspgorbic aeld. sonditions were ge deseribed in Unble
Ll, exeent LHat theo opnzyme wap soblivates elita ?@z* and
aseorbliec wiid and 1% . of Yhe final agonitass
reparstion wus Geed. cretelne snd ssoorble seld were
sdead 5 win. ofter tos addision of Bhe opuyme, finsi

. LmE " . o
gonsentretion 10 Ba Thie wonconiralion of

. _ 4
peghloromercuribeaconte was 107 H.
X ® goutrel o % pephloromsreurlbenaosate
¢ = peghloromervurlibosstate + ascorble aela

4 ® pechioromergurivensoete 4+ cyslolne
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furtner insabsiion pericd of L hr., oF presigcubsted

wi%h the enasyme in the vrogeses of iow concentrulione of
subpbrate, maried inhibitlone of %he suwyme wars obieined.
Zuble 13 showe the of lect of sdilng versene and
g-chspunthrolioe o the eniyme aalution during %he

parisd of sebivation.

vianide snd gride

The reactions %iﬁ*&ﬁﬁ&i%ié aeiy > eiftric geid
i iﬁﬁﬁi%fﬁﬁ 8014 ==d cig.acenltico ucld wers not

inkibited by gopoontretlions of syapide and suide gp to
. e e e ek ke B s s e s .
LG 7 He poreover, when e activebtion 27 seonlbuee was

2

curried susb in the sresencs of 107 ° ¥ eyanloe, thers wes

Libtle oF mo inbibiiion of sither reaebion, al€usugh the

eolowr of the sauyse egeluilon iBdicebted that Perrouyanide

hed bson formed.  Purthor tezte showed tleb oyenide was
0% sepable 7 reclecing %he olney relucling szeents is
zebivating seonitasc. srebe & ogslegion (L9441 eloised
$hat ssonibage wae iﬁhiﬁﬂ%@éb%y ganide, sheress
deeobeohn (1%40) conoludéd thnat the vrasihatie group of
sospitare 410 not conbain & heaVy vebuzl s bhe sneyig
sebivity ®wos 0ot inkibiisd by even hizh cuncentrations
ef asysnide. Ihe sbove reexlis are in sgrzesend wikh

those of Jacobzohn {(1540).
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FaBhz 1%

inhibition of ‘eoniltess by Verens and o« honsnbaroline

{agonitase was incubebed in the prasenes of % 2 1$“€ #
T e 1 s R - T

e aid 3O OB gygbeloe for 1 re nt U7 alter %he
aidition of the inhibviter. The speyne aubivity sse
tnen determined se deseribed in Table ile 15 ugs of

. - . _ ¥
tue fTinsl soonlbusue greparstisn, tesmpersbure 22

inniditor inhibition

()

Yereone B 1< o ¥
o0 57
g=Chonenbbreline S ¥ W™ o 6a

60 &6

o o . } . > L 2 3 £, . R 3 u, 2
£4izner concentrations precipitabsd fros solabion et O

®fhc time of adiliicw inflestew the jericd for whleh thne

4 . s aan m B e s
gnsyme ned been ingubated with Fe and eyefeine oriep

o the additise of the inhibliore



A 1t i zZmovn Lhat veresane snd g-phepeniihreline

_ . . . B4 : _
Gave nizn alfinivies for Feo |, it seess reasonabls 10

161

eonclade bhat the iphibitiow of seonituge B dus %o bheip

e

5 o
interagtion wibh Pe |, zo ths% Fo

s

& 5 y A
geaees 10 play i%E

asrmal role i the soghaniss of sconibsse setion. 2hien
thoge compounde are afided 2t ihe sbars of she soetivadtion

seriod, the ionhaibpiticn ¢ould be dus to Yhe prevemtion
o bt B b \ T e
af the forwmabion of Bhe ¢ eéepayss gomplex; whon aided

Ee

siter the forseticon of the e ~omeyse vonpleX lede

follosing o L bre. serviod of sebivetiosn, bthe jfaohiviticn

14 be dus to
‘ - il : i+
{81 resction of the inkiuiter with the Frse ¥e
o _ R < & N
in evaillibriug with ths Fe -2n.yne gomsleX

e
F

tb) direct rzacbion of the innivisor +ith She ?ﬁé
gu She gsrlace ol Yhe smayne

tel & combiuntion of bath.
ted soa (bl are Llluereted by rescrions {51 end {4

$f the seheme welow:
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&+ _ - L, e
Fe ~inhibiter iohibitor-Fe  -anuyme

I I

inhisitor inhivitor

L o

i+ i B4
He ¥ CHAFEBE puseoessomwese i =RRLYEES

K
gubetrale
Z

Yl

NP .
zubabratesie -ap.yue

Vo
: o B
2 e Fe eupiyme

i

if #¢ fumokions s& & seang of linking the subsirste

$o the ensyme, the sbove scheme llliustrabss Cas rewdlbicns

shat enuwld veceur when cubsbrate snd iabibitor afe added
gimaitanedusly 50 tos sebivatsd enuymes. it wmish% we
expested Loat Bhe lmhibitore gould eosopele 2iih the

eubglrate for Lhe snuyus irescbions 2 & 3§ e Lhey both

2

_ . N . g* % . B & B & b 3 i dh g
renehy with Fe prd 2o epupy ioaibiiiod. Phe Tzeb thed

inniition sew Bob Tound oven $13k high copeeniratisng

o

af the inhibitore ig wol surpriziag in viswy of bhe high

for egls-zepnitic seld

a¥finity 27 Lhe suzyn

(deg ® LeZ = 1574 &) end the nish sibatrele conoentration
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uzgd (6.7 ﬁ.iﬁni Bl it iz poeeible theb oompebibive
inhibition may be obteloed in the presence of lowes
subsirate conceabrations, bud this solnd haz oot yeb besn
inveetigaboed.

Innibition ¢ould aled voncoivsbly ceedr se & reeald
of tue resebion between the luhibitoer snd the free ?@2*
io oyuilibriam oith the E@E*aaﬁagm% iroactbion 4i. {7he
goiour of the soletion: on the edditiesn of cwphepsbllrelins
or 21ét«dipyridyl fnddoated that thie rowselion bhad vccurrsd
to &% lseal spse sxienti. The regullt of tnle vould B s

enlft of the syuilibrium of reseion (1) %o bhe Left.
4 e b3 . o £ i
Bu% dus %o the blan &ffimity of the ¥o  -eniyne ofuavliax

for sunstrebe, She wwount of free e  won.ymo oragent
would BDe amslli. Phue only s saell sroporticn of the
total enpyee worlds be loselbivaied. L gourse, 17 the
theeory of ¥icheelle & vepben {1%13%) uolde, iphibition
woald oour in Simo. “here iz elso ansbuaer faolor whieh
wnuid Yend Yo delay the onget of the iphivitisoe The

-l

&%

sEfinity of the en.yme for fe ie hizh {dismociabion

. o B . SR - B
conntant of the Fe o esnsyue complex in 3.9 ® L0 T Ry

& fislte bime s reysired Zor the evtsbiisheent of the
- . _ ; I
wiubdibriem oF reszction {17 stertiog witn fe afhd

gneyae, o3 Bhe radte oL eploblishment of the new ecullibrius
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would Be gplow even in the abeenge of pubstrabte. Ihe
rete in the presence of suvebtrats would bu slower ebill.
e sllowasnce hag been sade in Lhe sbove solsme for
the Taet Uhat cyetelns which ses bsed B0 sebivete Lis
eu.yme, and the substrates of sconitese are sles capsble
C rescbing with 3@3* wad may influsnce the resclions
tuging pletse  However, iU doze sess s® though bue
sllars of coupounis cepuble of formiag couplexee with
F6°% o fohibil sconitues can be rewse nabiy sxpleined
$¢ the §%ﬁ* i concerned is the limRapge of the eubnirate
te She aneayss
_. ,Eﬂ» - ) N " .7 |
The Fe  would sleo functiom by fizing She dugrees
of fresdos 9f the encywe moleculs go thed eubstrabe cowld
combing ab zspobther aile gh the ensyse awlace. 5 this

crie, LHe resson Yor the srotestion of thns eniyms frem

inhiblsicn by sabstyate le nob oo sopwrepd, bul Share do

ig pospible

gesn $0 be two pledsible exrlenasd
thet the inhibitors cammob approsch the e  shiled
subsbrsabe ie Linesd So the ensyme. However, resction
would BLill be cozsible, bub the Fate

¢f atsgociabion ol tus Pe’ from the sarface of the sayn

g’%\
&
3

4ibh bhw Ired

M

Ml’/w btw %i% 4}; *’ i:é, % i}?‘:ﬁﬁ iéwi'% i%ﬁr ?‘:ﬁi if‘,t ’5%%‘3 %z%&gggﬁ i " iﬁ

smbinstlon wilth substraie. Yherefore, innibition mey
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not be obeerved gver fhe peries for shnich the reastion
wak salried oub.e

Jhe fzilure of gyanide %o iphibls 8 mmevy metael
sn-gas e an interseding shogvsmenen in view of She genersi
sovepbones of the ides thal melsllosnuymss are gonaitive
$0 eyanids. e failiure of gyanide o inhibil b
sobivation of svonibsse eowdsd be due Lo Bne Faol that
the stfinlty of the ensynce for e * iz grsuler than that
of syapide, or thst ferroeysnide is capsbia of solivaline
Lhe 2RL75nE. It is aleo vowsinls Shal iF bhy subsirale
is linsed Lo She %ﬁa§mﬁ By way of the ?@ﬁ*; Bhint tre
cpanides melecalee iz combinat ion with the ?@g* epn B9

rapidly dieplaced by bhe zubulrilve

£

The zomosunde which resct wiih %&g¢ gan bz £4ivided
ings tnres clesseg as far o8 bhelr affect on seonilaee i
copeerned e in bhe First clape are thoes compounde shilch
aeSivabe, nessly wyeteine, tnicslyeoilate, sevorble scid
sad gisbabiiionss o bhe gecend are oyanide wnd Belde
shioh Go not &ffest bhe sebivity of %oe ensywe, vhiles
i bthe LRird sre $hHose eonoounds which co inbibit ths
spiyme, dessly vorsede, geshonunihroline snd £1ffe
dipyridyl. The acbiveabore doublleesiy poesess grecisl

propertien s distinet from the obasr Veg clepes, but 1%
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dves ssem s thowsh thHe ability of ¢ ecompound, which s
gapnbis of forming @ #8*% somplex, 4o innibit sconitsse

siighd e relsted to the Gleeceiatlion consbant of the

fedn

Sz rga o TRy
i ARY

A

-

le accnitsns vpe iokibiled By pechloromerearibepecate
and the inhibibtlon was portly reversed by excegs
grebeing.

£¢ Ihe iﬁhi%i@i@ﬁ of sounitase by gechloromercuribendoate
deveioped %i%g Lime whan substrate was sregent. i%
wes gresior pheg pechiorowercarivenzoste wes added
prioy %o bhe midition of subslratee

%« Vergene, se~vhepeninroline and Z:8%-dipyridyl inhibited
acenibase anly 1o PR shesence 27 sububrasis. Lyunide
414 nod inhibit the snayag.

4¢ The ipnibition of sevnifavre has been digoussed.
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