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rtsffilaoE

fhe çork repoltoð hs¡e feII. lnto twc perts: -
ån â¡.Éåß1Iåtton of ssei¡åL f}-utô fo¡ hytirotytic ao-

tÍon oa estðrs othel thån thos6 of phosphorto acld.,

ad,
tho dete¡minatloa of tJr e fåtôs of hydroXysls of vslious

¡lhosphatô ost€rg, nvi th speolal ref,e¡ence to the hexose

phosphates, by hueå:l eeatnal fluirt aail 16.¿ ooLl phoE-

¡rha ta so s r

Prevlouo st¿dÍoe or s6$lnal flu1d. phosphata e6 hsve

¡evealod thåt 1t shweð å di$tinet preforence for certatn
eubsttates, the most aarkoû boiag for Bhenyt phoephato.

gh1 s load to ooneitlaratlons as to whothôr sose addttionaL

6nu¡rmeÊ wêfô pfos€at. trbperiments w6fe devleod to d.eteot

the presence of those êãu$0rêBr fhte aspoot will be ttealt
with in'Iart I.

Ph.oephata 6es aïe wíttoly d1 st¡lbuted throughout

enloal tissueo, yot their phyeiotoglcal role 1s poorly ua-

tleuetooåu ¡Jhe hexose phosphates sre also widely ðistributeê
throughou-t the body, a ad. tha ¡tossíbl}ity exists that th ejt r¡ti ght



2

sorv6 ss !âturat au.bstrates fsr the phoo¡ùatasor.

ãilaltlad a¡lð Boþlso¡l {fga?)o poetutateit a oeoha¡lteo

for ossifloetlon larolvfry alEaLi¡e bone phos¡ùataoe

aatl beaose phoa¡rhate estors. It ças feLt that the
aotil phoa¡ù&tasoe nlght slniLarly have goae meta-

ÈðLte rstst{.oaethf.B nith thege eubetances. lho
aotloa of the aoül phoEtr)b,atåEes of, seefnaL fLqlat

a¡t.t reô oâ¡.Ls upoB thE he¡eee phoo¡rhatee lE stuêled
tn ?art 1I.



ÎÀgE T

x. rHg ËcÐRoly[Io å6rlos 0F SEMINAI¡ rII'ID 0S ESggRS OSEER

fH.åÑ 1ÌSOSE OF EOSIEOBIO AGTD

1. f¿t¡odìuotl on

the phoðphstase of s6d.üal .flattl showc a Êafheô

¡rrofðÍ('Eoe for oeltala cubet¡ates oror etbalsr ooge, pheay I
¡rboo¡rhate tg lnvautabl.y hyilsoly¿eil to a ouoh greater ôEtent

thEa othel ¡ilros¡ùata estors. Ehtg oonlit bE ilue to the
pfegenøa of a lhenolas* cþfeh Þyitrolyaeû the ¡rhenollo Lf"nk-

age rether tJran the phoophate 1inkage l¡ the gubstlato.

Íhie potat (loee not soeo to haüe beea fnvestigateil pre-

vlousLy, l¡iteeð lt wâs fouail .thåt tlsôrô tdas a gôaoral

deåttÞ of, tuforoatfoa o¿ the behavlor¡¡ of seslnsL f,Lnl.ô

t€üeraLs ¡1E¿-¡rhoa¡rhortg ogtors.

¿qoorûf¡gLy 1t nas ileotiteô to teet this erperL-
EoatåLly to ÉIete¡otne tf seotrst flulal tr)osseeeêil Eny

¡ùeaoleõo aotlvityr It ras slso (toofatod to see lf seot¡al
f,Luld tlts¡l8yêdt aE¡r gaãotaL hyètotyttc eottvfty towarttô

ethyl bntyleta.
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2. lheao lå se .Åotl Ef tv

Prellnf.u¡y Obgervetlsns

F¡oV1õod s ¡)heaoLsgo wae ¡lregent, sêBiaal f¡.1Éat

would bo *pcoteê to hpdror.yre other ¡rhÊsyr ôEterE beslðee
phe¡yf phoe¡hete. Eha¡efore if eoæ otåer phe4yt egter
be euþstftuteal as s¡¡bstrate, allil evlclenoe of its oLeevago

iloEonstrated to a ooqrlarâbl.e erteut te tbat of pheeyl
pþ.oe¡hate, thls nou¡.d be ptoof t&at a ¡rheaøtaee Bas re-
spouelble for tho pÍonounoêal hyitroj.yef.c of ¡ùeayL phos¡rhato.

Uethoaf 
.

(a) P¡tnolBIe

fbo oethoit of Hugg{ns ad. Solth (194?) for the
estlostten of phea¡loulpheta*e eotfvlty nag treerl. I! töts
oethotl dleoðtuo ¡he¡yl phosphate 1E replåoed by the po-
tsssf.Bû sÊtt of ¡lr¡â-alttgpbcuyt snt¡ùete es subst¡ate.
If e $rqaeLase uÊE preseat, lt çoutdl lfbqtate the p-r¡1¡¡6-
¡ùeuoL f¡oo -p-¡útro¡ùeay1 aulphate as rell ae the phenol
f,roo phe¡yl ¡ùos¡ùate slaoe the eu¡¡yne çeuLü ba Eorktag
oa'the pheaol-l.aorgånls selit Llakege. Ilro p-¡1¡rugheaol
Ltberatetf EÊs ôstleåteil o oloriootrLoa lly ç Ia åâutra¡. or
Eofal solElitqng, p,-aftrc¡råeaol te oelourteeo, Þut ln
aLkallao Eed.le p-EltroBhenol ilevelopa ã ye¡.tw oo¡.ou.r

qhloþ oan be eetiaateð gmþtitsttvely.



&

Bet ltvef hoaogenåts, ksown to ooatela a

¡lh6hylæ1¡lhåtaËô caÊ useil to obðck the vatfdtt¡ of the

ooth oi[ ¡

P-altto$he4yl eutlhate was lgt avallâb¡,o oon-

sêr€tally alal bâû to be preSarodt t¡t the laboratory. Be-

tafls of thls frolatEtloa a¡e glvea 1a tJre aæt sab-geo-

tloa.
(b) t¡e¡¡a¡atlon of fotageiu$ p'nttrophe¡x/¡. enlphate

4? glr of êloathylaalltne sÇr6 aðAôiL to 50 ol.
gf oarboa ðlsulphtåa La s 600 eI, Eustf.oa flegk, thea
pLeoetl ln aa toe bath uniler the hooil. 9.1 nL. of ehlo¡o-

rulphoato âofil Ðere sildoa alroprtee, ad thea Iã.9 Súo of
p-nitro¡¡he¡sl rere aäitaü råtr)l{lly. lEhe sfsture ü€s Êtfrreil
f,eü one hour a¡dl then perafttott to staadl orornlghtr 100

slo of 0.4 S tr¡otasglao hytltqfile wero Ed.dêtl whloh broLght

about ths lsnedlato foreotlo¡r of brlght yellon oryotale.
Åftãr therough øtlrrlag, the fleok cae plaoed on a.ratel
bath at aboat Ê0s $¡ enið roost of tha oalbon dlsulphlûe

re6ov6d by evaporatlsa ta vaque. EtreeEe rlioethylantltne

res reEovedl by ooatrlfugattou, a.d the ¡eai.tleal yellou

@sE w¡Ê tllleô J.]! vaoFE for tweaty-fou.r hourEr Sb8

cru¡tô ¡¡tg¡lu'qt was reofystalllseð fsur tLne¡ f,roo eOfi

ethaþol¡ Ehe itry eoepourdl uss etoreð at ê0 C. to

ntalof se ôeqoa¡s¡itf.oa.



("1 ñeeseqte

0.5 E Åoetate Buffe¡

6ã.9'l grr.. godlluø eoetate wero iH. sEolved ln ð1s-

tllled vator, LTo ol. gtåoial aoetle aelal aðileÈt a¡.t[ thc
ol¡taro ôlluteit ts L Litrer Bhe ¡Ë was a{ljueteil oa the

¡iË oeter to ê"90.

0,1006 H PotAesll¡E !Êrqattroohcqyt su¡.phate

ô¡1885 ga. potaeotun p-ntttophe:ryl cül.llbete was

alf ssolvodt fc iLlstl-l3.sô wate¡ a ¡rit aaat€ up te L00 aL.

1.0 S þ08

P-nttroÞhê¡oL Stoclc Solutlon

P-nlt¡opheusl {Eastnan Eoðah) wås reorystaLllsêdl
twloe f,ron mter, a¡a¡l IOO rog.Eere itf.ssolvê¿ la I00 oL.

1v9tef.

IbaÍ 0€ solutf o¡rs

Sest¡ê¡, t¡uttl I¡86 úlLutio!.i¡q e*tarr
Rat lfve¡ Eougeetråto - [he llve¡ r¡ås reooÍqal froa

å freth¡.y saorlflûeð rbtte rst, rolgåêat raBtilly, ad tåea
hogogedaaû ç1th five ttmes itc welgåt of toe nater ln a

IÞrt4g Ble¡{lôr for ã atauteg¡ fhe hoaogoaate wac t¡€n
oea-brtfngott for 10 øiantes a j6ð the Es.per!Êta¿t l,t galð

so lleot etlr
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(ü) P¡oocdu¡e

$aoh äete¡af¡atton waE ¡un is ônplioato nith
blanks. 5 uL, of baffer, L oL. of anzy8e solutioa, a¡saL

¿ EsâLl orystsl of thyoot {t6 i¡hi}lt bactorlat groeth)
wôro ad{i[edl. ts a test tnber lùioh was t¡en ell,owed to
equf Ltbrate f,or I5 pinutea l¿ a eoastant temperatare
ovð! At ã?ô $r L aL. of the subatlate rag Ëhea pLpettetl
lnto €aoh of the e¡pe¡f æntar. tubeg. rlhe tubes se¡e thea

Sllekea åEð. sto¡DorettÒ After lnoubatfng for eighteea bøu!ã,
5 ql¡ Ef, L.0 A ÞâOE we¡e aûiled ts E¡.L tubes. Thls pE wås
Eufftelentlt eIEaLtæ ts EiLL the eazyne aotfvlty. I
aI¡ of tho subst¡ate eol"uttoa waÊ the¡r aüate(l to tha bLaekgr
a¡tt thê ooateuts of the tnbes rere øfxeil by iÐvettt€
gevê!al, tt oeg.

lhe eolutio¡rc wete roaô fa a Golesaa Juai o:¡
sJootrophotoaete¡ st 420 orrl{nle¡sns agarast a etadalat
eontafalng I0 nlorograog of p-¡{¡rophenol, fa LO oI.
0r5 S Sa0E e¡ô the aqonÉ of f¡se B-aitro¡heaol ostt_
nateil.



Reeultg

[he arbttm!y ¿nlt of Bhonylõui.phataae actlvtty
tg ilefl¿eil ee tþe ar¡o¡'rt of eãzye whtch Broiluaeg a soLoul
equlvaleut of 10 ntorog¡aoa of B,nitrophe¡1ot å.a e votur¡e ol
l0 nL. 0¡5 Ð NaOE, f.a L& hours at B7ë G., ln aoetete
baffer at IE 6.ti, tha sabstrato being 0.005 ¡noLarr

Besults of a series of erpell.oentg fo¡ bot&
Eeü,ln¡l fl,nfd aait rat Llve* hoaoger¡ate ero givên ta
fabLe I. A ooo,pqrlso¡r" of th€ a¡nouat of phoupl lf beratoril
froo phenyl ¡ùos¡rhate to the amount of p-rri¡ronh"ool.
Ilbetatotl ftoú p-altrepheqyl eulpheto by uelgbt for soüe

typloaL experlnents ts gtvoa ta gabte IIc

ÐlssuseÍ on

Seotaal fluld Aåd úol eo¡oe ph€¡qylsülphstasq

aotlvityr 4,a aight be oxpootodo it was not a ocinetåtú
vaLue but ralget f¡oo 0.L46 to O.?5 phoaylsulphatase uaito¡
for the oarop).ee iavestigaterl. Êåt Llvef hoøogenate ðio-
playetl a mu.ah híghor pheayloulphatase aotfvityo fhls
latter ¡lof.4ts to ths vaLlôlty of the øethorl ln estimtlng
¡ùenolase aotlvityo

tåÊ angunt of hydrolyats by saßla€l fluid was

very s@1¡. ooasfiteriag tþt the tim of iaoubåtion wås

etghteon hou.rg anð tho enøyoe ooaoeutlatioa was t¡25.
&perLenoo bes sholYa tbat unr o¡ glßtLar ooaditfoas,



l.

0.OS sqlar pheayl ¡¡hosphato çoulô he fult¡ hyð¡olyzoð'

Seble lI ehotls that oonsfåorably eoto phenol

Èy û€1gþt 1s llberat€il f,roo pberyL phoepbate thaa p'aif,¡s-

tr¡ha¡ro¡, fro$ Ë-¿ltlopheayl suJ.¡hatot 6Yô3 ì¡1th the tløo

of hyð,rolysts 8¿d the enayolo conoeat¡atlon of the letter

belag greatly la ereess of that eolloyoð wfth rospeot

to !hssyÌ phoe¡&atoo

. Deloty s¿il Ktag (1959), åntlatsoh a¡o¡l Sso8pinsBt'

(t94?) a¡âit 961ory {L948} heve ostabtlshôÉt that p-lxlttolhenyl

phosphate 1e hyilroLyzetl to a sLightLy grêåter ext€nt tåâll.

¡he¡yl ¡froø¡hete for e }argo aumbet of phos¡rhatases ln-

cturttag the..prostatlo easyeo. fhe lat¿o of t'he phospbte

tibõlatoil fres the l¡'nitrotr¡henyl estor to tbåt :Êron tha

Bhenyl ester 1s r$t å oonstaat b¡rt va¡ies sltghtLy nlth

th,â eoaalltlous of, the tegt. In the great maJority of,

¡rhospb ta eeo eaaotaed, lnolrdlrg p¡oståt1o pho opheta set

It wae of tJre ot&er of L.16.

tho absve faotæs eoulÄ ou6geet tbat tlre Bro-

nou.beeal hyitrslyclÊ of PheðYl phosphate,ll illstiuctioa to

the othar ¡ùoephate estetsr 1g not tho ¡esult of a phenolase

belng prosent 1a seal!âL flu1ð. ÁLthough eeninsl fluld

hsE bôo¡t fouait to poseeso aoae ¡rheaola se eetlvity" lt ls

no.t sufflcleat to sarkoiÌly cffeet t&e hyôlolyEls of ¡be¡yl

¡rhospha te.
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P¡eltetaerp Bqealtse

RthyL butyrete has been ooooonly usecl åE a
au.bEtrcte for 1¡vestlgati49 tho hydroJ.ytle aetlvlty of
nåat otght bo öaLteü tle ruoa-s¡Þoif,totr este¡aaeg. ft
has al,sg b€e¡r useû ia tha lnvqstfgatlon of Ll¡ases whete
tt sonetfoea s€rves ss a eubgtrato, in Lie¿ of the t¡i-
gtyoerlðeàr It nae fett tÞat ethyl bntyrate ronLal futfltL
th€ fllbgtrate requlreoe¿tg ta t¿vostfgåtilg ¡eelnal flutal
for tbe Brese¡xoe of aray e¡zyeo shtoÞ üfgbt exhtblt e
geueral hyarolytto effeet, r.¡6r ãr1 uarfofteri egteraoa.
gtollarly,.tf LlpeEes worê p!åsraJ, 1t was felt that the
ethyl butyreta ¡roulê ag e ,oasoqaeaoo ghoo oooe ôegloe of
hyôrolyste c

Spthpir, ta r¡t+or+J.e
(a) Íþe ethsil n'eil wãE one ðevex.oped for th^e eetl.aation

of llpaee aotlvtty by tlrle itepartoerú (Éite, l9S0) . I¡ thfg
oethoil the subetrate le hoooge¿t¡eil nfth ths buffer ustlg s
hâ ndl ho'sgerdse¡. Ehe oaøyoe xs ad.aleil to buffered su.bst!Êt6
a nit the otrtu¡e sbgke¡r. It ls a llocoal to tasubate for a pertdd
ef thfrty alnutee at a teoperature of gl@ C., andt tåea aåcled
te lse water to dllntalú easyoo aotÍvtty. Blaaks are rua at
tho ¡au tloe, tlîo ô¡t¡ryaro so;Luttoa belng a¿tðoa at the e¡d of
the perioit of troabatlon¡ lhe teste aad blaaks are trtrate.
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ts the ortgtul ¡E ulth stafilardt alksl,f. Ehe dtffe¡enoe
ia aL' atkaLf betçEe¡ that tegulred for the teet ail'tt that
for tbq tLeak. ç1L1, give the @aeure of oaa¡ne aotlvltyo

IÁethoü 1n Det?ft

Reageats

úqlof.u8jectatç - ye_re+sl Bu.ffer pE 9r5

10 gn. eaLotuo aaetate and 6 gB, vôtoæl nero
ô1 ssolveal ln dustilr.e& rater agar caro u¡) to t r.tt¡o. riner
pE wes adtJuotoit eLesttonot¡ioåLty to Bg 9.6o

FeF.lgtf }rgô ft+yr BlrtI¡are
0.Q6 I ña0E

Pr eoealur o

8.0 sl. €thyt butytste norê edtðeil to g.O oI.
ôlstt¡.led sate¡ l¡r a teet tube €¡¡{ the at¡tu¡e ehaksa.

It reÊ thea honogeaiãcð trÉ,th 90 oL. buffero by Ila€st¡g
th¡ee tfneg tåroagh a ha¡ð hooogeaireln the test tube
bef.ng l1aseit severaL tloes ufth the hooogeaato to e¡-
sr¡ro.that all the stþyl buty?ate nae takea n¡lq

t0 nL. of tåe aÞove goiutLôs nae ptpottoit tate
e teÊt tnbe, nÞtoh wes Blaeeû fa a çatet batb at g?o C.

aÉ allo€od to equlllbrate for l0 olautes. .åt the o¡¡it

of thlÊ perloit, L ul. of tbe enøyø öolutfo¡¡ û'hloh hadt

LLkertce been alLcwed to equtLtbrate fsr a sfulLar tfue,
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qas åAded to the hornogoai ø etl mlsture. Thie solutioú $as irr-
cuhateð foy thlrty miauteg' .A,t the ead of tha poriott of 1a-

oubation, the olxture uas tlangfer¡ed to e 250 ml, beakôl

cot:itaíaing 80 mI. of iae natef.
the solutlon was titlated to the origiaal pH uslng a

SeokmaÊ ¡ûoôel ê pE meter. tha beaket was p3.aced on an electlo-
magnetio stlrrar, and the large elootloéss of the pE motox sere placeð

below the IovEL of the solution.
Ehe valiüity of tho method nas Ghsokçd by usiug Íat s€xum,

$hieh uas hown to oontaÍn both lÍpase ênð 'peeud.o ch oll nestera ee.

lhe serum wås obtafnod f¡om e frashly sacrifiaeit white rat
anô was usod undlLuted.

Be sult s

fable III shows ttrr a ilegreo of hyrirolysts of âthyl_

butyrate by seeinal fluid {tr tlilutions of l:L0, I¡50 anrt

I:100). lhe aattvlty of rat õeÍuñ tn thls respct Ís slso
showr ia t?te same tabt6.

Df goussi oa

Ås the results in lable III ehow, sosinal fluid has

Do hyðroiytic effeot on ethyl butyrate, ft soems therefore,
that the enzym responsible fo¡ the hydrotysis o{ phenyl

pbosphate and otlð! lhosphorie ostêrE 1s a trae phosphatasei,

its llpaso anti ¡raoa-spoolf le este!åse'r aotlvlty bel ng

aegLigl bLe .

.i'.':
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ACTION OTt SE¡¡IIÍAI Ftr'T'IÐ ÀSD RAI SER¡IM UTOS E[HY! 3I,ÍYRASE

Ðflqtfr¿

--

(a)

x.r_x!

L:6ê

I¡ 10O

So. of, MLr ê.068
ãr&H useil f.¡r test

S0o of qLo 0.05f
&ûE r¡.sotl 1n bLe¡k

6e@1aal FLELl

g.se

6r88

è.98

O.&9

o.gg

6.88

:l(b) Rat seruq

Ilndf luteü

IIrúllLntadt

€ o00

P ¡07

L.2O

1".ã0
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4. S,l¡üqÐqtr

Saatnal fL uld was testod fot liheaolaee actlvit3r.

Four ðifforçn-t @m¡lles of semirål flald wore fsuað to

possess phenolase aotj.vity ranging fror4 O"146 to 0"?5

åfbltrary unfts.

Consfalorably morâ pheaol was libsrâteè ftom ph6ãyt

phosphate by aenlaal, fluld than p-nltrophe¡rot frorû !-altro-
¡ùenyl $r-lphate, even whe¡l the latte¡ hsð a longer _periotl

of iaoubatlon åaal less dl ]ute êas y&e solutioa.

the hlrdrolytie âction

butyrate was invostlgatad.

f ountl .

semiaal f lui il upoa ethyL

hyðrolytte aoti o! was

of

So

fhe hydrolytle Eotio¡ of ceminal flulê torrra rås

phenyL ptros phat a itoee not a ppear to be eaused by a

pheno Ia se .
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1. Eâr,Ly wotL o¡l the, .lbospþetaË€e

Shee¡rheteeee arc ensyaee çhi@h oåtat¡¡se the hyårolysls
of, ¡rhoephatg ostsrE yfeldtag iÊûrgaåle ¡ùroapÞto eaô

çbat BlÊbt ta, oatlaä t! a vary geEerel seåE€, the aX.oshoL.

th¡ ft¡et ¡rhoophataee ras atls@overoû 1a L90t by

Suuukl, le8l8ura €aA EcEåûåhf. flhey founa aa eazy&e i¡i
wheat a¡¡t rfoe þrêa oatr€ble of üeoospostng ph¡tin (the
eê¡.eluo ¡0a gnqslu.s sått of iaoslto¡. hexosephosphortc oster),
¡úËb the tfbelation qf {ûofgåj¡le Iùoe¡¡hate. SubsEqae¡tly
a graat nøay phos¡ùatases have beoa fqun4 1¿ both the
pLsat a¡al âaloå¡. kf.agileo.

l{oGolluo å¡o'it Ea}t (fSee¡ ðenoastreteil tbe pre-
seiroâ of a¡ enzyne ta oaLf llvol'and b 1ooal that çouLl
hydrolyãç pbytl.ar llaaæta tterLved fres va¡tous o¡gans

of the atog rag founô by trevêæ aail Uêallgleoeaau (Igf¡.)
to hyittotyre auoteotldes !úth the Llberatl.on of free '

¡rhoe¡hate ; f.nteetl¡al llaooså å!å EfðDoy proituoiry the
lrost âotf.vê ertraots¡ Gtoaser anit Husoter ffffa¡ " fouail

aa e¡3yqo tÞat wouLil hyêtolyse gLyo€reFhosphate wtdety



tll st¡Íbnteit i¿ q¡r1ûsl orgå Ei sB6.

iÄuoh of the aarly Borts on $hoe3þataeeÉ has ãeon

levieceå by Kåt {19ãA).

lhc first phostrùatsseE that rero ôisoovoretl

aLl sÞoüaë their o¡rtlau.a aotivtty ia ths alhstlre rå¡ge

f,ron pR I - LOr althou,gh lt rss Lete¡ chow¡ that the

o!ñ1au.n itôlonôEtl upon tha eon{lftlons of hyalrolyEls

ae netl ae the substlato. (Alue a!ê Delory f959).

Iu lg5l.4 Roehe ileooastratod. the e¡fgteãoe

of e ¡ùse¡ùatase in reû blooð oellg u¡hloh h€at I Bg

o¡tlouo on the gcítt 6file of neutraLity. subõeqEeEtty

ot&or aolil phoophataseg have bee¿ ôisaoveredr aûo!€st

whiob oay be me¡tloned. yeaot aol.d Dhogtr¡hatase, pogsese-

lrg a pE optlouo of 4.0 ültþ tr)henyl phoopbete, eait tho

ealil phoe¡rhataseg of llvor¡ tta¡Êy aril spleen. T,eÂutb

la L9ê5 foaail aa aol,il phoephataso tn hrrråa ullnor shloh

Euteohar suil ÏÍrlbergE lfpsg) t¡aeoð to tho prootate

gland. [hls phosphatase ilieplayod â pE optioun of 5¡J-

for pbenyl, ¡rhosphate ard. a pþtequ fo¡ .beta-glyoe¡o¡rhog;
$rate raagfa6 froo ¡Ë 4r0 - 6.I. [h1s pbogphataee sas

iater fsu¡û to bo present fn tãe sentaål fluiil.
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C3.a egtff seti on of_ the Fåoepåsta ses

Íhe followlry sdl êr¡e has beea put frr rwaril by
!'oLley aEd Kå¡r {Lgã6, for th6 olaesiftaation of tho phos_

¡úrataeee.

A.

B¡

Pho sphonono -
estolå g e Ë

Phoe p?roili -
estefa a6s

Pytophoo-
phata oos

Meta phe s-
tr}ha tå sas

tho sphoaol -
tÌa see

Monoestels of
orthophos phcri c
a oÍil

llsste¡s of
orthophoÊ $hori o
I siat

såLts anô iH.ostere
of pyyophosphorio
a olit

Salts of m6ta -
Bhos trùorio å c1d

ff-Eubstttuted
anttle phosphur ic
åclale

R¡Ofi a¡tl
E,'lo,

Br 0H a¡ril
tä-%*n

E1-fr¿P04 aud.

B¿-%æ¿

$alts of ortho -
J)hosphorio å oid

B.ffia ejlai
E-PO.o4

Þ.

F.

Class of Enayüe I tyr" of Substrat€
Hyttro ly, ett
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Bho ghosphosoaoe st€la soc have been furtbe¡
eubdlvlaled aooortltng te t¡he follorfe tâblot

trfeot of !ilgat oBtlnuo lE

9-10

4.6-5 ¡ 5

bête greater
tha,a a lpha

bota greater
thau alpha

bate groater
tbaa al¡ù*

all)hå, grêstÊr
thas beta

.&otlvatlon

So eotivatlou

Aotivatlea wlth
alpbe but ¡1ot
sxlth botå

Àotivatlon

Subcla Ee Ápprox
optf 6u"E
BE

Rel,atlve ¡ates af
hydlroS.yels rlth
wlth aÌ.pha aa.il
betagþceloBhospåstE
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Raeaat $ork has empha siz etl oêf tai"a dlfflcultles 1a

thoçe ols eslfio atio¿s' For exaropler both somineiL fl u{ð

aad rod oeLL phoephâtåsðs oehi bit wlåêly dlfJe¡eat pÈ

opttma for itt ffer etxt Ëubstrêtês and undor ðl fferent con-

ðitions of lnoRbatlon' .&s a result' thoso ela tslficatioas
¿aeil revtgloa if tùr ey ate to co ¿tiaue in tho lltesature"

For aLlnieal oonventenc€r 1t heË proved attvantageoue ts

ðivtðe thå phosphatases fnto t¡ïo min grou¡8, tho aold an ¿!

the alkåt1ae phoeÊratases, tbe fotmet 6:rhib1t14 their op-

ti oum eottvnty 1n the acld ran€ô, alld the lâtte! o¡r the

aL kallne stdo of neutraltfy"
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E. $eofaal FIui4 ?hosBhatase

Ia L9ê6, Seouth for¡.d a ¡hocpbatase ¡lresgrxt

fD huqâû ü.lirEr Bhis was eateoslvoly tavestlgatetl by

Ee¡.bergE ¿¡r Lgg5û aÞal he reI)ortoal, årnoågÊt otbôf ilåta,

that 1t trroseeseod å triE optt ru.o batweea õ aüü 4, aoteal

¡lore ctlo¡gty on beta- than aL¡ù*glyaefolihospbåte¡ aa&

waE aot aotlvsteê by mgaestno fo¡rs. E*l¡ç phoephatase

ras f ou.d to be prgse¡rt to e greater e*toú ia mles

than l¡ femlosr Kutse¡¡.er set f,ortli to tlaoc thts ðosra,

ad þtet 1n the ãEeð y6arr KutËeher å¡A Wolborgs (19ã6)

for'¡d the ¡rostate glq!¿ to bå very rtù lu aa eotat

phoophatase. It pooeosscit a ¡¡E opüiBuø bet*een 4 *d
6.5, aeteð Bora strorgly on beta- thaa alpheglyoero-

phoepbta, ad wag not aetlva teð by üa€ r'e 6f.u.o. Oa €vt -
ëenoe Euoh ao tbfp, t?re e oufoe-,of tàe et tâ urfuårl $bos-

pbataee råE tôrûtatf voly tteð u¡r rútb tke prostate gJ.arailr

Àt tbç sgoe tlee, trutsohel auil tolbq¡gE (1995),r lere
ablø ts shor thât tha eeniaal fiu.ial saÊ-earlohett wlttl

thts Çaryúe ðurl.ry eJågulåtiqa.
gubño quâùxt to, these dlsoove¡iegr o onalitereble

sgrts hÊs beea ðone on the ¡¡host¡Þtsso of the l¡rostate

ad eeol¡el fluitt. the nost ¿etoEorthy oontrlbtltorå

be1ry tho Kl.g aohool ln }a¡ilon aad the êutø¿s ¡eltb

thelr eollaboratæs tn Ner YorE,.
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êutnea, Sproul.o aE.ê eut@tr {19g6), observeil

that bo¡þs whl oh wEre ths sttes of netagtaseg f¡om

esrefroea of the ptostate Þd greatiy 1ae¡easeð soLð

¡rhos¡hetaee aotlrl-ty, ln ad.âitto¡ to tha noÍÉL Íaoro&so

of al"Þlto tr¡hosplutase arisi4g f¡om the faglg dors. of
¡aw boae såLtr Ehese ff. nitllgc were Goafitmd by Ba!-
li¡go! a¡Ë[ Wooûvarê {Xgõg), dro gtateü.¡-
üprootatlo Estxoer ¡etal¡s ths abtLitl to ¡r ottuoe la rge

amoantg of aotil phoap!øtaoe, whioh fe oharaotertstio of
the ao¡aal eôEIt pæstate, auü that dietad oetastageg

sharee this abißty wtth the prloary tuoo!.ü
êutns eail êlrt@n {fOøS¡ ånd BobtnsGno eutoqa

a¡û eutüqu (1959) êeoonstrated tb.t ho¡æl geyua oontaln-
eA an soitl phoe¡Èataeeo Eån aatlvl.ty of the, too rüå1, serEú

ras Low, Þut the sorûa phosBlatase of petlente r¡lth netae-

taeiztrg pÏoêtatle oatclngoa Ías uguålly raf.seô.

lhts faot ts useõ ¡owaileyg i¡r the {tÍagnoeLe of
oa ¡olnooa of the prostater Barrlüge:r aBiI Wooarara {Iggg) r

æteô tha t f.n oe¡taLa Easesr other theå Brostatlo oa.Ðoer,

elevatetl sêtu.B aoül trrhos nhp ta se tev6Ls sere eucouateled¡

lhs aouree of thf s ¡oræl sora6 åcitt phos¡ùatase bee Etltl
to þe eetEþIisåett. It ls geaeraLly beLtoveü to otlgtüato
fmo the tisel¡.ê phoephatases ã¡ril also the tedl cells.



Tar1ou.s mothoôs lrave boen ¡lroloeed foy t.ho dlf-
farentiatioa of the s -6ållod aorßal €eruð actð !hos-
grataÊô aatl that prosont ln the seyae fzo¡o ¡l oetatie
metastaseg¡ Earba¡t {f946)¡ devteeå a techtú qaô us-
tng aboolutê alooho j., whleh he olåircit ¡rould inaatt-
våto tho prrstatio phûs dlatåse but aot the normal seruü
åc1d pboÊphêtase¡ Abut-FadL å¡û Ktag {X94g)¡ ðevolopoû
a oethotl uelag fol na liar She fb r¡ø l1n inhi btted the
s€rue eof.d phosphataso but not the prostatfe. enzyoe.
fhts subJeot has been revieweil by K14C å¡d Delory
(1948).

Shysto-þgloaI R9l.o

I¿ aädttion to the etinleat aspoets of prostatfe

BhÇophataso neãtioaeal åbov€, thero hgs baea a oertafÐ.
åmou.nt of work dono upoa lte physfologioaL role¡ pa¡-
tfoula rly rith refe¡oaoe to ttg presenoe fn the sesiãål
flulð¡ êutea a¡ll Çntnen {l9al) , investlgatod tJ:o

soot¡xå L fI uld. of eterll€, naleõ for pho sphataee aotlvity,
aaal four*l thât it was of ths same leveL as that of :ros-
¡Bl men. Delory {L947\, eo¡Íluotêû an investigatloa
lato the phos phatase aotlvity of the seø1nål fl"uid. fa
conìnoetioa u¡tth the nuruber of sper$atozoa and thoil
ûoti 3.it¡r. Ee êið æt d.fecovef any aorfelatioa botûeo¡r
theea faetors.
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lunilqaiat {1.946) fe}oîteal that the funotlon of
Êodaå¡- fl.ulê ÞhosIùåtaeo ts to hydroryze phosriltory],oholtr¡e.

Storeê sednal f Lul{tÒ he stateil, n€c rish i¿ botb oholl¡o
aail traor gaulo phospbte, $Þe!eae freshly ejeoulsteal geaeu

--to poor ta both theee substâaoes, but ylsh ta phospho yt-
choltae r the !E optl ouro d this .r€aotf Eu. lis fou.¡i¡. to be

ideatioåL ulth the ¡Ë of the veglnaL traet. It ie þt 6er-
tal¿ whet'wouLil Þe aoooopLiùed by the spLlttlng of phoe-

¡thor¡¡Loholl.&ø¡:for 1t f s æt a oeapount oontalnirg hlgh
e¡&¡ fgy phospbate ko¡ril Er

larity aaô fhltj.ipø lI94f) rsporüeat that eeiûinqi

flulð¿¡¡hoetr)hâtaee otght have the fuaotloa of a teoltblnaeeu
eiaoe til ey fouad a ilec¡ea ee ta Lipoid lhostr)horu.s a ¡rl qa

tas¡eago 1¿ ester Bhosphor us f.n seoqa whtoh -ba tt beoa aLlou,-

eit tô Sts¡Ar Sacleodl ft96g), assigas so[ûo êtyootytfo
fu¡¡ttoa to thfs ôûzpoôr Eere €¡e thiug io of lateroet¡
n¡sna (1948)n uae ahlo to ale@onstlate the pr6€eDo6 of
f¡uotsse tn sonl!ål fluttl , end futstÅe¡ that s¡lero oells
wore e bl,e to ee ta bo If ze fructo se, gluoose arrd ne nnése ¡

llhts abtllty to aata bot lãe frusto se f.s not f oun& 1a mny

tigeuog. üa¡¿ furth* polats out, that lt is ðifflou.It to\
foll-ou any glyeolytie pethway f¡ huo¿¿ geainaL f,Lìrliti slnoe

the seoÍnåL plssüa ts so ¡1ch fn phospba ta ge;tl.ú¡¡u eubet¡ates

of the prtnoary gl¡rogtytlc easyoês, Sho herose phosphataar)

are rapið!.y hy(troLyso¿t. Asls (1940) feud. tbat huma¡l senllal
I¡rq Êúå hed a ¡rtros phe ta eo aotlvlty towartto oertaln nuoLeotiaes.
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gu.ol.eotltles attåakod I noLuã. oð lnoslnic scid, atl eaIlto aoiit
q d yee st etlêrlsr nuol,e otl tle. Ee ua e a bXo to Ehos thet

a6oÈg the soelnål ¡¡hoephata sos, there Eas oæ strþolfieally
ooaoot¿ed wlth the hyitroiysls of atto4ytLo soid ühleh he

sålLeô ¡r5-¡ruo loottila set. Ehls erzyoe æs eoilpletely tnaotavo

to$aras å..f .P. e1li¡. åit enlnð anolootl cle. 'lisf ry bull eenen,

¡¡a¡¡ (¡.g¿¡)¡ nåB abLe to conflra the eriste¡loe of a highty

aottve 5-auolestÍiLas6. ltf.th bull se¡re& ha foud tho aotlvlty
oouLdl be eap!€sssal by the ratlo¡

ÅbuL-FadL ad Kiq lf9eO¡ havs @tle a detalled

stuðy of thç aaitl phoephtaees of sodnsl fltrld eðil !€tt

oalts wtth rôstrÞot to klnetiÈs, pE opttse, antl the effoot

of metalLtc a¡d eoli[1c fe¡s. ¿Ithongh th€y soouünletet!

ooäst(lofable Élata, they diû not poatulato aay physlotogfoat

nêoha¡Lgü fo¡ ce&taal {Lu.Ld lùtosphå.tasc.

500T
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8. Reil 6ell, PhoE Èatasc

lËåe" preaeroe ef * phos¡üetaae ln the led oe¡.ls of
o86üsl1ea blooa rsas ftrgt û erenst¡âtEËi by ¡ûertlå 3¿, Ear¡sE€rr

anð Febtsoa Lu Lg84r antl codf.rceil b5r Deeuth fa l9â5r Eoohe

{f9S1} publfÊhêd tüo ffret itotafletl stnily of thls onzyns

u.sir€ t¡he roat eetLð of oattlo a¡d the whtte rat. Ee fond
thåt tt h.il aa opttnuo Lylng between pE 6,0 aadl 6.8, ad thet
tt aoteë etor6 onetgetlealU npon fJre aLpha- tbanuP&e

betsgLyeerephosBhate. Eho hytlrolysls was 1¡hfbite,il 1n the

plegeaoe of fno¡-gaele phos ¡Þte ol gtyooroL. Boehe qLso

Êtateat thst th1ñ 6l¡¡yne possescêtl thð abillty to oyatheolzo

I¡hogBhorle eaterE frøo laergaalo phoapåate a ¡dI the rarloue

aloohol,s, e.€¡, glyool¡ åþoerol a¿ð be¡oees. I¡r Lg4¿,

Roohe, våa-thoet aE^ai Bedloutn olålüêtt to bsve dltsoorereå

tno illstlaot aoitl phoe nhata sog ln the reat oell.s of satt¡þ

ani[ rate, ä.eso possessl€ ÞE optfoa of 4.0.-4,8 åail 5.4¡

lesIþotiyolyo Ebe' beef phosphatase hyilrol,¡ue{l tihe al.pha-

glyoerophos¡rhate isonet to th€ gfeator êatent. llhe phosphsta se

wtth the optlaun at pE 4.0 çae t¡xhlbltedl by egneeluo Íonso
u"th n ¡¡

ghereae t'hao sptloan at 5.4 was a.otivateô. Aesorbtc aaldl

Llkewlse lahtbfted tbe euzym* nith tåe oore aoitl ¡iE ottiou.e

aüA eetlvated the othel. Both rere aotlvated by gLutathfone

ad cysteiae. Oyottre, soê1ue oulphfte aaô ferrous sul$hate

wete fenail to t¡htblt tbe phospbataso xrlth üre toner pE

eptlouø, bat hEd no üU rkeat effoct ê¡ thê otbot Shosphatase.
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lfbe ee noxkêls, Boeh o et sL, fur t her roportoal th6

¡lresêros of two py¡ ophog phata s6s, êiotl¡sô f¡ou the ¡lho spbo-

so¿oestela geeo tn t&e rcdl ûells of eattle . Ihege gytotshoe-

I¡hatasec oou Lð b6 eopa!åt€d froo the. ¡hoephomoaoeetera ses

by aôsorptfo¿ aail oluttoa fron kaolfn st tr)E 6.0. Soth

the pyrophoe¡rheta se o Berê eettvåteô by aagnosfuo, a¡d to
a¡i ove¡l greater ortônt by asoorblo, actil .

Sehrelil.t ( fe+ø¡ fou¡il a ¡hospha taso in wa sheil buoar

roil oELLÊ. Ite pleseaoe !TåÉ ooaftreeô by Klg Wooô aEit

Ðeloty fa. L945. Bhey fouutt Lt to be optl!0arly aotlvs åt

trfr 4rB - 5râ. It çåF 1nä1bf ted by nagaosiun, fltrorf.tle,
prolongeil trEatoont u¡ith ett¡a¡þI,, ad' Bas ¡ot sppreofably

offeoterl by glyoine or gseoubl.a ao1å. -Abul-Fadt anð Ktry

11949) Iater reportoil a oeafirüatloû of the work of Eoohe

that reil oetl phos¡ùu teã6 ¡lseoesseat two pE opttøa, oae

betweoa 4.0 - 4.6r qE.it the sthe¡ betneea 5.0 ard 5.ã. tbÊ

Iqttâr Ìso f kaf 6 foud, thle rea! osll G!.cyne hyttro lyseti aÀphe -
glyoerophoaphate nore lapldLy thaa beteglyoêrolhoephato,

ad thet tho offoot of egnesfum rae lregl1giblô' 6el-slue,

r¡argaBose a8'¿1 ¡1ao Eho8ed ?arytng tlegreos of l¡hlbitfoa,
útle oobaLt eaÉl nlebel t¡tri. bltçd fa oe¡tain oasee aüit ¿ú
in otåerso Geppar'i.one heil a BÊfhsd lahlbltory effeot evea

at relatÍvely Lo* eo¡loê¡r.tratío¡e (0'0002 M), lron 1¡htbited

at a stroager soneentlatl on. 6Lyolno eaased fuhlbltlo:l
tdrfle eXantne Eas çithout effeot. Êlutathions ad oystetne

by thooselves Fôssasseil no Grk€tt Effeot. $þa1ite (0.01 U¡

shs¡eed sLtght aotlvatton.
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Ia the pfeseat worEn t&.e ptosenoð oú å seooüil ¡iA

optlou.o for rert eeLl ¡boepbatago wag fountl only ooosslonally.

Moet of, the bL o oil såßpLos uo¡a obtataod f¡oo eurplus bloeit

froo ¡outtne têsts BorfcEmeð 1¿ the WtnatBeg generâI Eoeplt8L

3loehe¡sica I !sbofatory, ed th ie bl.ootl $as geaoråily sol-
ieoteê early f n the Eoraln€, aatt beltl gevøal honrs ât
tooro teuparature before leloasq. Ëlnoe .åbul-Saôt €¡¡at

Kt¡g {L949) rcted trhat the nore aqla¡ e¡luyflÉr nas ôôstroyeal.

b5f ståa¿¿ng for a fow hours at roon teoporaturo. tt aou lit
üell be thet the seoo¡lil p6åk nas ilastroyed beforo the

bloo{l aaoplêg $ore obtalnetl¡
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SBOTIOT TI - A$ÀIYÍTCAT, P8æMU8ES

l. Eettnellgn of -qhotpiì.e:!gÊe,l!o!1vir[¡¡

(ai EaLlv '{9IE

Ia a probles of this råtute', 1t 1s êssoåttal that

eoüo basie be oetablfshed for thô Goüparleoa of tho åctlvity

of the enã¡reê towards d.ifferent s¿betrates'

fha fírst wiðety ådopt€¿l fo¡ the esttûlation of phos '
phåts s6 aetivity l¿ bloott llåsma ¡Ìas that of Je¡rlâi ând Key

{ls.rjz1. It coneisteð of lnoubating the enzyne tn a solutio¿

of soäl"um bota-gLyaerophosplete dth a glyclne huffer' Ehe

oru¡yæ aottvity {så atestroyed åid thê llbârated lnorgaala

phosphato ðaterol¡st!' 0be phosphataee aativity *ao ðe'

finsct ae the number of mg" of pboophorus liberatôd por 100

ü1. pIå s&â.

thfe msthod was modlfted by Ki€ eã¿l Àr00stroag {t954)'

l[hey replaaeô ths soitfum beta 'glycelophosp]:e te Blth ðlsoillu6

pheayl phosphete as the subÊtrater a4ð üeesurod the a mount

of ptreaol liberatod sfte¡ ths rcathoil of Folln anil Cioaalteau

(192?). In this method a Fexonal buffer wao employod" ghe

phosphataee actåvity was explossed as u&its pe! 100 nI.

sorue a ril 1s numerloally ðquå I to the auüber of ug. ¡ùeaol

that woutd h,e set flee f¡om the phenyl phos phate urå er

staûða¡dl oonditioae.
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Solory aaaf trirg {fOeS¡ havô Eato a furthæ oo{lifcqttoa

SStAf c mthoil. .A soðl¿00 ca¡bo¡ate - soillu¡! btoarboúato

buffer ls ueeal f sr tåo alkålle phosphataso eettøtloar eaû

e Eoôlu.m sti¡ate - ottrlo aoitl buffe¡ ts uged for estiestlou

od åolô phoephatase aotlvlt¡r.
Ia tbe lidteal States tho aethod of BodåBskt {195ã)

is geasrallV uae{to Shts oatboil eoploye sodiuo betagLyoerá-

pho apåa te as tbe substlator E ntl oeasurôe the laorgaaie

phospha te Ll. bç¡ateil. Sinee Bherrol io apgtorloately threa

ttæe tho ao LeeuX.å r nel€þt oû trüroelho¡us, soætt ne I Bodanåts51

unfte are ossve¡tetl fnto KlEg.rArostro¡og unitE by auttlBlylng

by Èhree' th6 retes sf hyåÍolysle of pheny¡- phoopbåte âEal

beteglyoolophosphat e aro aot tþe saee unll €ü all ooaetltlons

aail thl e ooaversion sho u.ld be : ,",, vf eseil ud.th ¡esorva.

Âs ft çec &o latenttoa to tegt ethd phos&hetE eeterE

beelttos pheryl phos¡hate, aail ooßpate tho tlegreo of hyalrolyois,

obvtorlEt5¡ orrIy thê ],tberateô phosldrate oould be oeasurad

slaoe ft nå6 tho oEl-y ooüeon hyäretytla proiluct. It rag

therefore Aoolalôil that tJre phogtrùstaee eotlyity wor¿ltl be or-

?reÐsotl as the anrmbet of ng. of phoaphor¿s llbe¡ated pet L00

ulo gf €r¡syer solutlo! por uait of tf. ne .

It uae atcc itootded to use pheayl phosghate ae a

âtslralarô Eubstrate å aal cospåre alt t'tr o othsr pbosphorlo os-

tsrs to lt. Å ¡atls cou¡.ê bð establlshêd e'ith phenyl ¡¡hos-

¡hato equal to L. It is oftes rlfffi.ouÀf ts obtafu froo
blologloal enbstanoee, eltyrÞ preparatious rhoae aotivity
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fs of a osnstaat oagnLtuðe, e.g., oonøiðerable varlatfoa

has beea noteti t¿ the phosphatase aotivlty of semfnaL fluitt.
Fith pheqyl phoeBhate beiag omployeû as a sta ad,aril aubstrateo

a ntl tts tlegree of hydrolysis beirg takea as uuity, 1t ras

hopoô that thte ttoubls woulð be obvlated'
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{t} Ðets-rmiaati e¡r of f&organle ?ho õphå te a-e-ar I ¡ilex of-

låpeptigtase 4otifltl

3o¡ the deterrninatíon of phosphatåeo activity, it was

necegsåry to mâaguxê the inorganic phosphate set ftee nith-
out hydrolyzing the estsr phosphoru.s. Many methotls Ìrave

beea proposeil for the (letet¡nlüatlon of inorganío phosphate,

ald the meth ott of ohoioô vc ultt ¡nssess the ad.vantagoo of

si.aplioity, sorrsitirtty, raplôity aüð åcouxaey.

g¡qviüs]Þ¡1o Nlethoå!. - ûyavimetrio r¡sthoil s tl eponil upon

the preolpltation of Érosphorus äs r!å €ne sluo aco¡ooaiuü phos -
phate, whieh oa¡ be ueighed ag sueb, or eles converterl to

tâ gaesiu!û pyrophosphate prior to welgbiry by lgnltion
Suoh nathotis howevsr are not Euitabla to tÉr e present pfoblê¡tr,

fol they are labottous E rcl tirs consueing and aot roattlly
applloable to the e,gtlmati on of very srn II åråouats of laorgåilie
pbos phat e.

. tolorimstt. lc l4ejb.L[¡4 q - Most of t.bo oo lo¡inet¡1o
r¡ethoð s 1¡x use are modlficatioxts of tho orlgf nal rnethod of
SetL antt Dotcy {1980). lhe basis of this methotl ie that
ammonlum üolybdate aad lnolganie phosphate lnteract to form

phos phooo}yball o aoiô, nhioh is the¡ reaecaä to a lopsr valaaoo

oxld.e of nolybtlanun by stannous chlorld.s. This nmolybilonum

oxiäq't has a b'luE ool-ouÍr thè inteasity of whleh lB proportionai

to the a n¡o¿nt of laorganio phosphate original!¡i¡ Þrês€åto
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Flske a!ð SubbsBgw (f9åã) oo&lf,l.eð thts úðtboat by

repl-aclng the stannsas ohlorlêo wtth l-aolaorÊ -Esphtho¿4-

suiphonio a@1tt l¡t a soâ1uo eal,phite - soåtuü bisultrlltlto

solutioa {A.N.s. reagaat) ae the retluolng ageat. KtEe

{n+f\ ohaaged the ftnat }E of the Flsko a¡û gubbaBog

prooedule. Sereabluø,enrl-Ehgl4 (XgSg) têêtêd the effecttre-
rress of a softôs of reiluafg ageat s lno luå1ng À'N.$.'
potassium lotilôe, gta n¿oue ohloÍ1ô-e, etc. fhey tlevloed a

method 1n ¡shtoh the phosBhonolybð1c aclÁ as e*t¡acted

wíth lso-butyl aloohol åüü Íodue eit wiúb eta anous ohl@llile.

åLLe¡ {fs¿0) aabgtltuteê aûlðol for.&.N.$, Faygoql üåèe

a orittoal Átuay of aLL thesE rethoôs la 1948" and fi¡ally
oerd

ad ol)te(Ì aãcorblc^ôs llhe teduel4 agertr

l[hese valtons üêthode wsre suitabþ lavestlgeteit

to pee nhioh helð t,} e most promioe fo¡ the prasotrt *l.I.t

It sae fou¡û that the ¡ate af aoloìrl ilevôlopneÞt 1n the

Fi sk6 eaat Su.bbaBos ethoat was Eot unifo¡o f,roo såe!L6 to

gsople, a nil that ooneialetabLe tiæ uas roqulred beforê

tha nasloum ôepth of .eolou! wag obtataetl . Åleo traoee

of flou, onetloee plesent fn ths triobLoreoetfc åc1il t
proilused whst Bts hF a lil Ëub baRow ealleit e nolookp reaotfon.

Thi I gås å vêry slo$ alee¡lening of the b3.ue oolour, aatl

nsg 1EA6paüAe at of the onseatrattoa of t*re lnorgaato

phos¡ùate. obvtously the Flstso åad Ëubbanor rethoit ças

¡st Eultatle for the ptoseat taEk'
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fhe Ki ag method gâvo e stablE rüIoü.f , but its pË was

suoh that it hydlolyzed il:e labilo phoophai;o ostelo, partLoulåï-
II¡ the g luoo so-L-phosphate. Sho teohaique of Berenblue and

Chain involved the ðltraotlor of phosphoool¡/bdtc acfå 1n

se,paratory funnels. thig methoù was ounbêlsoe aâd unsulted

to ¡outi ire us e. [he @tho¿t of åIle¡s gave stable oo]oure

for a peuiod of from thuae to thltty min¿tes.

Ifåygo oô founð that thare sere tÐo tr)E raagos suitab¡€ for
the eetimatlo¿ of ino:gaalo phosphate. lhese $,eye f¡oo 0,8
to 1.5 aad ffoa 5.X to 4.5. .At tha uppor limits of the seood

Íaago, hyttrolyst e of labite phosphate esters uoulå be neglLglbler
tnforturateLy Waygooôrs úe thcdl was too gonsitivo. Whs I f¿lo

coaoentratlon of inorgalio pboøBhoÍua esceodeti gO oioÍogÍaûs,
ooneídorabls tiæ was requÍted. to attata furl oorou¡ rlevelop-
û1ê Ðt ¡

Fíaaity 'i.t was d.ooideit to test a modiflcation of the
Eiry pro ooclure. ta ttil s rroûl- fl.oa ti oa, d.ouble quaatltle s of
both a ¡¡moai R0¡ nolyb&ato årxd .å.$. g. reagont wero ugeô, It üas
hoped that the sxoese of ñoiårbalate worlð byiag åbürt a rapið.
forr€-tlon of, the phos pho moty btli o aoid, and t j:at the e*oass

of Á lti$ uoagent sou.3.d f¿Ily roðuco the phos phomotybdic a oi.è

before the hydrolyEie of the labile phoephate estere beeanâ

stgnificant. gucb wss fouad to be the oåso upoll testlag,
anä heace thlg mottl ftcatio¡l of KlngG s r¡e thod. f o¡ the ileto¡eoiaatio¡
of Íaorganic phcsphate wâs attopteil fc¡ es*imatiag phos phatase

aotivity.
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{o} 9lotoe of B,effe¡

fb¡ee buffer syetana uere avatlable eoveriag the

aoitl raage to be gu¡veyeil; viz., phoepha to buffer,
oit¡ate buffe¡ ånd aoetåte buffer. ihos¡hate buffæ rqas

reJeoteë f@ gbvlous !oåsot,å¡ citrate buffe¡ ta stlolrg
eoaoent¡atioll, iaterfareit with tbe colou¡ dovelopoent
1n ¡*roepåate üeteculætf.oas¡ åoôtate buffel pa s f¡ee
froo this obJectloa aad hÊ.no6 Bas sôLoote€t .

(ð) Êo4dt_tlong of Iaeubatlos

fbe temporatr¡¡e cf t¡rcabatis¡ wae õ?o {t.
Ehe ttre of lÞou.ba tt os Esa 50 niautes for somi¡åL

flutd phoa¡rha ta oe, aud I hou¡ fo¡ retl oell Bhospha taseo
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,.) $&thod 1n estþa:¡.!

Aq ag entq

2ø Trtohlor-aeêtio .å oid - Ê0 gm. of the aoid are atissotvett

1a üâtet a¡d 6ade up to I0O mL. litben I - Ê nl, are treated

wltla LOS potaesluo thloeyaaate soluti. on, Þo noro tåan a ji:st
pÊreoptfbl.e pi. aE colour should tlaveLop.

Aattl åmmoalFe_ltroLybilgte - 5 gmn amaonium moLybitate a¡e ðfs-
solvôd fn B0 oL. watêÍ oontalnlng 3.5 ol. ooaoentratett su¡.-

$hur íe åcid., aatl whea cool, ßåil€ Bp to 3"00 ú1.

A.$.S, Reåggg[ - 0"& gn l-å-4 alolas:rephthot€ulphonlc aoid.,

1,å gn. sodiue nota bl suLphite ad. 2 .4 gm" anhydrous sodf u.ø

suLphito ale dtlssolvsil ia' !Íatex aaû oado up to i.00 ot.
Ehis solutlon ls alloned to stantt ovofaight, and tf not

oloarr it ts filte¡eil bafore use. lhis feagênt ís aot stable

anil shouldl be repl,åoeð overy tno n,eo ks.

Stanlarð Phogp,hor us $oJ-utl.e4

ttook Solu.tton - 4.194 gß. potasÉ1un ttihyttrogen phosphate

aro ôl"ssolveil tn 6O0 n!, water" fhfs contaias L !0grp per mL.

9åtute ËtgãÞllljËùLtr:Uþ,n - I ml-. of the stook solutio.n 1s

tlllutocl ¡uith oater to L00 mL. thls coatafas 0.01- ßg, I pêr el.
Soth tho Sto.ck and the Ðilute Stanrtartl Solutlons shoultt bo

troato¿i lrith L - ê drops ohloÍoforr to lnhfbtt bâotsrtal growth.



,:i=.;r,:l.;

,,:iai:a

g6

Aaetate 3r¡"fferE - 6.t oolar Eoâtste bafferg ôre preparedt

aecording to the ôothoai of €lol¡ f f9å0) r oototfng th6 8oül

range pE 3.5 - ?.0 by sultable fraotions of a pE unit'
Fi¡at pt tås åäjÌLsted eleetromotriaâLly. A fes åro:ps of

ohLofoforü *eÍe ådtteit to pravent baoterlaI 8roçth.

$¿bgtrateg - 0.0I noiat solutlong iqere tr:reJEreô of tÀe

*r rra .ubstanoee ¡

Ð1soðluro phenyl phosPba te

Sotttam a lphåg3.yoo rophos pha te

$otilum botågtysarophos fùÞ te

êIuoo sô-L -phospha ts {K,sâlt i

Gluoo se-6-phoepha te (fa eeft¡

f-!uoú,oøe- 6-phosphate ( Ie eaLt)

Srustose-1, 6-ôlphos¡ùrate (& sått)

Íåe t¡et th¡ee hexose phosBhates vtele avalLebl€ ooo-

oerotally only tn the ¡¡¡ ¡ø of thsir oalolun or bavluo ga¡.ts'

0aleiuo auil barfu.o ioae have been ghown to exert aa aotÍvat14g

effect on aoiô phosphataees, so they uêxe oo¡lvorteil lnto the

so{tlus tlo¡lvativee. Íhts ws s ' I caoüpli she al by addirg a stol-
ohiometrte quaati ty of ê¡y sotliuo oatbonate befo¡o @k1üg ìr.¡l

to the nark nlth watar. ghs lnsoluble bartus or oalciu¡o

oarboncte wag roooved by filtratton. A foÌr ttxolc of ob.lo¡o-

for¡o we¡e addeä to lnhlbit baotorfal growth.

.i:-..
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Ea¡![eo qg]utlong

Senlnal"-.8lEill - Sresh seminal fluid was kidty srìppl1od

by Ðr" tavlâ Sçartz from saüplês sabmttted to his õtêrtlity
Clfaia ia Winnltag" fhe secntnat fluitt was ðilutoå f¡o¡r L:50e

to 1¡&000 f.a phyeiologtaal sal"ine, ôepeaillng upon lts phoa-

phatasè aotlvlqr" [he dogree of d.itatioa was deteymlned by

makllg prellmfnary trlels nlth a l¡500 dÍiutioa, anð incroasing

the dilntion unÈi t a su.ltåbte degreo of hyürolysts was oþ-

ta fneû ¡

ngg-g-g¿¡-g - Fresh orcalatoð whola blood was eeatrifugeû

and ths p3-a sma ôtsoa¡ilsil. It wae washed th¡ee times wi th

pbysiologloal eeIlae, ceatrtfugsð anil tho supernatant layor
roråoveal, troJ.uôtng the buffy layer of leuaooytee. ghe

fed colls ürsrð ¿l1lnteô l¡10 with water and shakôb to easure.

ha emo ly sio
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fhs tasts aud the blåats Ðore run åa cluplioate. 3 m].

of the b¡rffe¡ aad 2 ¡al. of the substrate woro aåch eådeû to

a test tube, whloh qae thæ a llor¡eil to equillbrste at ã?o C.

fo! l0 mtnutss. å voluoe. of enøyæ solutton suffìoieat for
all thê teets and. bLå¡rkc nae equiltbråted at the samo tlme.

Hhen the L0 mlnntes had oJ.aBseil, â stopwatoh was startod"

1nð å nl, of the oruytr' solutton !ïêrô adü.ôA to eash of tho

tests at thirty seoond i¡rterva ls¡ Ätl t tre tost tubes vúe¡e then

stopperoð, sha koa, ânð thoa íncubatsd fot the exaot J¡erioû. eÉ

ãototi on page 55. .At tha ônd of th6 pertoat of ineubation,

L ml". of, trtohlorsosttc acid $ås addod to eaoh tu,þe of the

teste at thirty seooad intorvåls, anti then to the blanrs.
å ml' of âãByûxr solutloa wêÍo nou, aðdoit to the.bLanks" .å fte¡
this, aLJ. the soluti.ons ürere filte¡så.

A sultab¡.e a J-lguot of the fi ltratê, lf ot. 1¿ the oase

of pheny! phoophate anð å ol-. fos tho ottier phosplra to estorsi,
ças tÍaagfe¡red to a 15 mio .volunotrl-o flaeh¡ Z mL. of aoiô

ammonium molybdate ådded, and th€n 0.5 mL. of A.$.S. roagent"

the solutione wels ûBde up to tiro serk uith rTstðf . .åt the

saðo ti mo, å staåalård ìðas prepated, oontal ni::g E ml, of the

dilutE stsnilarå tn lieu of the inoubated soJ.lrtf oa. fhts was

equal to 50 roiarograms of inorganic phosphorus" lhs oolours

wore roað exåetly I0 min¿tes after ths add.itlon of the .å,1Ì,S,

raagenü, uslag a Soleman Jgaior Spect ro photometo¡ sot at 650

ollltloloro¡s' and the lnorgantc phosphato oaloulataô.

1:

lì,

i

]i
t.
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Rql.lEbtll!y. gÊ Method

Á, earles of toste core perfol@oil 1¡r ¡drtoh the optioaL
fleaafty Bas fgl¡aal fol krø¡r oo.arentratlo¡re of l norga ale phoe-
pheteo .å greph 1¡ c&.1oh the optioal ttensfty wae plotteil
agelast the phoe pho ue. coaoeatratlor ¡as ptelared. anrt is
shorlE se 8tg. t an page 6go å etæ1ght U.æ {s Bfottuoeat,
whloh eíga.lfLee that th e meth að foil.ows Beelr s Î¡ew, alatl

henee 1s sultablê for the åoterøtnatloa of lnor ganlo phos-
phate, ar(t the¡efo¡e the eetloåtioa of phoopåateee ectLrltyr
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*ar aa¡-.

ReLåtlo¡xship bâtw€ðn thê
phosphorus o onoent¡ati on

optícaL. dênslty a ad. the Íaorgaaåe
uslng tha oodlfied. Ktry nethóô.
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I. Intr oiluoto rv

lhe experimeatâL Eork shalI be teportÐd la eeveraL

snbssotto¡rs. It ls propooedl to preoeub together, the re-

€ults oÞtåt¿eê frou the seninal fluld phospleta ae antl the

rotl oell Xlho$pbata so rathar tbaa Ln sepåråte seotioag, sino6

thle w{LL faoilltate cooparlsoa aati eontraEt of these se-

gpôctl?e e trzg@ ao

2. Dete¡ntaatton of the l¡E op na fol Seniaal SLjliil anil

Be4_Qell Phsa¡¡Þtages

Int¡oth¡øto ry

Ia otuôyXag alrrs!ß reåotiona, eithar tho lhysiotogical
pEr å¿ arbfttsrlr ¡¡E or the optlaun IlE @y b€ êBployðê. Ehe

physiologf oal ¡Ë 1s oftê.!û dlffiault to tleteot, anô the¡e fg
¡1o aasuúanoe thst th6 !E aot¡:slly fou.d ts tha ttuo physlo-

loglaal' ¡iE, slaoo the latrotluetion of êatra aeou.s materlal

o¡ the rssova I f¡os aetu¡al. $xrxoudtry s oou.Id bave elgalft -
oaut afJeotg. An årbltÍarfLy aeleototl BE has oertain 1!ho!e&t

ilångers, espooielly íù€n 1tluseê nftb dtffe¡ent subst¡atee.
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Xf t¡so substrateg possðss pll optfma rndely se¡arsted, aûil

tho arbitrary pE ohoeea liee úo&eh olos er to o¡to *ran to the

othet, oüs is apt to attrlbute an eneyorlo ¡lf,€fârenca for ono

subst¡ate over the othar vrhich uay :eot be the ease" Åt tíe
optf.muø pE, tho 6¡3.â XrrÞ ie acti4g to the frtleet exteät
possible u¡ôsr tho eaporl&ental oonilitions, whioh makes som-

perlsons va 11û.

Íhe pH opttmum ts aotually a funotion of eeveral
factors, inê lutl1n€ purfty of t-he onzy¡nô ?roJEratioa, substrate
anê subst¡ate eoneontratioa, buffer, tiæ sad_tempdratrte of
lnoubation. .A ny ohango f.n these fãctors can resuit fn a

shift of the ¡¡E optf.muo, .&o*ordingly, ff the term pE optlnaum

1s to bs nea.loingful, 1t eust bô rtg¿dly dsfined ss to enuyüs

oo]lceatratloa, Êabsttata eoaoentratioa, bu.ffôr, tfæe anô tem-
porature of incubatloa.

Metho d

the proeeature follosed was the samo ae that g1v6a

on pågô 560 but wf th the folloniug oxeeptions, Tests ue¡e

run Ln trlpS.toate rather than tn ttuplieate, .å,t the ha Lf -
poflod of íncubatio¡', this third test tube wås temoved

and tts pH detorminod.. this constitutod the pÊ of the test.
"A serfes of buffers, raagirg fyop pE g.E to ?.O snal itlffer -
lng by 0.5 ¡lE ui:its, weïê eúployod. Che emount of hydlolysís
1a each eas6 rÍas notod. å aew sorles of buffers, dÍffert4g
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by 0.e pE r¡ntt¡but eonfiaeil to the å¡6e of oå8íÉu6 hydrolyels,

6â!o ËEbstitutoð a¡d the teet !êpestôil¡ ag åtove. Ehe amou¡rt

of frea laorgaaÍc ¡!:oepÞ t e EaE thê¡r aaloulateô, a!.ô tb.at

J¡E ehoütlg naai ðìrr hyôrolysls wâs ooþel.itored to ho tþô pE

optlnun" liË optiüa eoye ûetetained for ¡heryl. ¡hoephate,

tbe tws åIyoerophos pha te loooe tai'rthø h6ros o phoÊphåtês,

ueirg both somiaal flutô anil rqil oell ]hoephatases.

R$lults

fhe pE optinum for €aoh substlate fnvestlgatoit

fo¡ bo th soútral flufil phosphatase a ¡*l fêd ojell ¡ùros¡ùratase

1s givea itr [ebl€ IT on page 43.

pE sottvtty oìrrves for both âat¡yË¡os oovering all the

eubstÍates favostlgsted are 6fven 1n Ftge. 2 -.6 on pages

44 - 41 tao laglve.
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pE 0PlrmÅ 0Et VÅÎ¡0US ÏFOSPH.åî¡ ESTEfiS 'rdItfi SnfINAÌ, FIüID

Aù¡ Êæ tu!! luosHiÂ¡JÅsE

Soniaal fluiõ
Shoo ¡rhata oa

¡Ë opti&a

Ê€d aell
Shos I*lata s€

pË optile

Phenyl ¡rhosphato

$otli um åLphe -
gLyoer oPhoe plle tê

$oðium beta -
glyeor ophos phå t6

*looo *s-1-phosphate

*tooo u6 -6 -phos phe te
Ftuoto ge -6 -t¡h os tr:hat s

I{exos o d, iphosphate

5rål

6.80

6'60

4.88

4.90

5.51

6.70

5.80

6.6-5"8

6.50

6.00

5.0t

5'S2

6¡5-6.8
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{a )

pH 4c:4vf@_9-B-tggp_

?honyl phosphate with {b)
seøinal f luld phob phatase

Eod iuro ê I pha gglyaorolhos pha tô {d)vlth seeinal fluld ¡,ho sphata se

.Pheny I phos pha te
with rod coll pho€ r¡E ta so

Ëodiua a I ]i,ha -glyc€ropho s¡bate
w1 th red ceII phos!Ìeiåse

{c)
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çiÈj::,: ¡¡E åotfvlt¡ 0u¡vps

{a) &r_ botaglyoerophoephate I bì. aad seul¡Bl fl uld phosp.bata se

(c) 0luoo se -i,-¡ùrosrhato ald' lÀ \. sentæ j_ fL util ¡hos pbatas€ ¡-,

,, .rt ir

M- betag lyoel ophoe ¡rha tea¡]l Íoai o€Il phos Ilhå tÊ Eo

Gluoo ae-l1ùrospha ta so aratfed eelL phocpt¡sta€c
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elìroo s6- 6 -trúoe trùå ts a¡.¿
eeoi¡al flulô phoepha.taee

F¡uotose- 6-tr¡hospbate eaè
aod al flutcl phosphetaoo

(b) êLuoose-6-pböepbåte aad.- r6d oeII phos ¡ùa ta oe

lü) FruotosÊ-6-phospbsto aü- teal aell pho8pbetase
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!E åottvlty 6r¡¡ves

{e} F¡uotoee-I,-6-d.lphosphate {b) Bruotoee-! 6-ülptroe¡làâte
8d ålit' cód.æl flutd phos¡ùataee rea oel! phoe¡hataee
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6. Fatse of Hnll¡ollgi€

I at¡ od uoto I v

lhe ratae of hydrolysle of pheuyl phosþate, the
glyoerophos þatee, a ¡:i! the ho*os e phos¡hatee nere ilete¡_
mi ¡ro il both foú sêûlaal fluül a¡it roû oelL phoephataso.
Iheso ¡oaaits wiLl be expleseed ae the ¡ati.o of fnorganio
phoophorue l"lbo¡ated from eaeh oster to that llberated.
froø phenyl phosphate u¿itsr simiLa¡ tegt eo¡rðitione.

Methoit

g6i 3!aeh snbstråte was inveetfgated srtr)Bråtelji. It was
bnffe¡ed at lts optimun pB. Slmul"ta neous Ly, phenyl
phosphatã, arso buffered at tts optr ouo pE, Ìeas i¿oubated
wlth the sa6e enuyûte proparation. Ihe arnoant of 1ibe¡atod
¡ùosphor us wås ostlmåt6d, and then ænvertad into og.
3.lboyatoâ per 10e mL. snu y6, fhis reeult Bas itlviaied by
the aaouat nhlch wae l:i þecateû from Bhoayl phosphâts per
loe ¡¡1. ê!ã¡¡¡ÌÊ u¡ile¡ ooaditioru, of a similar lature.



49

Besult,s.

(1) Ey4¡o fygie of Sly!elo!þos¡¡båtqs

fable T glveo the amount of hyilzolysis of the gty-

cer ophoe phate s by sesiaåL fluld tr)hosphata se arô rotl oell

¡ùroephataså.

{tf¡ gy¿IrolysiB o;E Eo89so thos!þåt€ð

Ehe hyðrolyEís of the hexose f¡hoe¡hates by seolnal

f hr1ð a¡til leil ceIL phoephatasee ls shown 1¡r Sabls YI.

D1€ousstoa

fable Y shors that sen{Éal flulð phosphataso hyd.roLyaea

ths beta lsome¡ of glyoarophosphorlo eolil to the greater

erteat, eheÍeaF reð.oell phosgbetaoe acts ûo¡e etaoagly

ìl¡loa the alphaglyoerophoophate. Ehle faet hag beolr eon-

flrmeit ea lly ttúês by Brevlous uork6rs, ae no.t ed ln the

Etsto!1sai Iatroðaotion.

Sable T also shôws that pheayl ¡ùosghate Ls Eo!ê

fully by&roLyzetl thaa ettho¡ of the glSroEroJ¡hoephatês for

both ea¿ynoe. ÂtÉo 1t ts evtategt that eeelnål ftuítl phos-

phstaso hae a stroager hyttrotytlo effeot oa thE glyôeroghos-

phates thaa th€ roit coll eazyüo.r for the. a LphagLyoer ophog-

phate 1e hyallolyae(t I ttßs as uaeh a¡1tl the beta tsooer ?0

tlæs as úuoþ with sôniaal flulti ¡¡ho sphata se '
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.ånother lnterestlrg eltfferenee 1¿ the hyilrolysie
of ths gS,yeerophosphates¡ Ís that the aLpha- a¿tt beta-
glyoef o¡thosplates ale hyûro l¡rzetl to rnor e or teee the

ssne ortent by seetåâl flufd phosphatåsê, Bhoreås reil

oeLL phosplu ts so åttåohs the alphåglyoe ropboepha te a ioo et

? ttmos {ìs ouoh as it AoÊs the betaglyceïophostr}håto.

Before û.l soussi4g tho he¡oee phgepha teg, la ttetail,
tho caso of fruotose -I,6-öl¡ùrosphat e requires opeolal

atteatl oa. Senl¡al f}utat a¡lð reil celL phoslbatasos sre
EbIe to hyðrolyão both oarboa I anti earboa 6 phoe¡*rate

Liakages fn the nonophoe ¡üra tee, siaoo both gtucoso-l-

phostrùret6 anil gLueo se-6'¡lhoe phatô Llbera&e ino¡ganie ¡l}roe,

Bhorus. fherefoie tt ts reasonåble to aestlEe tÞt bsth

llnkages 1n the hôxosô etlphosphate üoÀeoule åre atrachôðe

s¡td that t8o phos phate radlcai.s axo set freo. .&ooorðíagJ.y

lf ore fe to gfve ooøpalable results the rl.egree of hyitrotysfs
of the fluctose'L,6-Afphoe¡rhate ehoul(t be ôlviilect by tno,

lPabLe ÍX shsns tbat herose ôtphoephåto ls ettacgoal to
the groater e¡tant by both gonf.¡s} fLu.lËl ad' re8 oeLL phoo-

phataseg, ho*gvo! ag oeatl onetl ln tho prêooði4g tr)aragreph

thls value mnst be atfviilod by two tc pilaoe 1t la 1ts pïopo!

pel spec tl ve .
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EabLa YI shows thãt the¡s is a êefinite grad.åtior i¡l
the ðagreo of hyürolysls of the hæose ¡>hosphåt€s by soa¿nal

fluid. Íhis Ëradåtion, fn tlesooadi¡g orðey i$ ås follo&s:
g lüoo s e -L -phoe ¡ùha t e

fruc to se _6 -pho s pha te

fraatose -lr 6 -di phos¡ùaa te
g ¡.uc o€ s -6 -!hoe phate.

Dho retl oôII phoslhatase, on rhe othe¡ .ha nd does ¡ot ehos

sueh a ptonouaoetl gradatioar Gluoc s6-6-phosphatô ånô

fruotooe -6 -pho opha te are hyttrolyeett to the sâüe exteat¡ arS

somswha t roolE tha¡ the hexosa äiphosphate, êIucose-!-phss -
phato 1s hyd.rolyzeal to the least e¡teat. Aa interâÊtl¡€
poi¡it ia thi s regaÍt! ts the oooplete rovorsaL of ths position
of glucose-I-phosphateo froo being the mo st hydrolyzod with
seøirål fluitl phoophataee to the Loast attacked wltb the

Ìed coli. eEzy0ß. 0!e obvloug detluction 1s that the pbos-

phatasee of seüfra! f luiai å:rd rðd cells a¡e aot the garoe.

fablô VI sLÊo l¡3dtoåtes that senlËal fluiê phosphatese

hydfolyães the hçxos e phos pÌrates to a greator eatent thân
tloos 1ts red aeLl counterpart. fhê hydrolyois of glucoss-i-
phosphate fs å0 times greater, g luocso -6 -phos pha te twlce as

great aad the fructose þosphates bsth four tlmee as graat.
lhis faat alsû s itggeste tho ð issiûrilaf ity of the enzyrils

sy stem s"
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tABtE v
D,EGRE-E OT H:r'ROTYSSS OF AIPHA A¡D BEïAêIYCEFOPHO$SHAÛES

TüTE Sff\{INÃT 3IT]]D ATD REÐ CEI¡ rHOË3EArÀ$gS

Sheayl phosBhåte

$adlum I lpha -
gl"ycoro¡rhos ¡ùra te

ÍJodtua bota -
glyce¡otr)hosp¡å tE

( r. 000i

Sote¡ Beeults åro expreseed ao peroontagos of thephenyl phosphate hydroLysis.

Subetrate I Sert *t fluid. I nea oell
Pho s ¡rh.a ta se I f¡oe !t€ ta s B
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ÍA3,LE

ÐEüBEE O¡ FTIHÛÏ,YSIS OÍ

Fti!ãIl'íAf, ¡rT.,TllD "Â¡¡n

VT

TEE E}JiOSE ?ITT$FüATEs WTã

RED CÉ5.,T EIOJSEA!ÂCE

Theay1 phosphste

êluco s e-I-Irhoe pha t o

el¿ao Bs-6-phos pl:a te

Fruoto so -6 -phos trùIa to

Frueto se -l ¡ 6 -ð1¡¡hos phå t e

( I.ooo)

O,BL'I

O.LBg

0.88å

o" 166

{ 1,0r0 )

o. ot5

0.062

0.069

0.044

Ëemi¡al fluiû
Phosgha ta so

Eeil eeII
Shos pha ta ss

ðbtes: lesults aro exptêBsod as peroeatagês of the
phenyl phos phats hytlrolysis,

ltor oenparlso¡x, th6 values of thê fruetose-l-,6-
ðiphosphate hyðrolysts have beea ìuLved.
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4. Eff-g!¡ qf liqlyols

fn the !çork mo¡tionêd co faro the anount of
tnorganie phospleto tlbsratod. by the aotioa of a

preparation of rea oslls or seml¿al fluid !se beoa tabên

as a ßea {,r¡.fe of the phoephataso activlty. lhls is
justified. when phonyl ptrosphate 1s the eilbstrate¡ but

eith the hexose phoephatas other factors must be aongiåe¡ed.

Sl1ppog6, for exanple, a aixtufo of phos¡;hatase and hexo-

klmse be inoubated with gluooEe-6-phosphats (all aeeeesary

aottvating substanoas boing preoont), th6a, vdht l-e

árorganto phoephste. wfll be libe¡ateð. by the action of
the phosphataso, there will be aa upta he of phosphate

d¿e to thê syathosls of gluoo s6 -6 -phosphå te. Ia the oi¡-
eumstgnees å falsely l,@ ¡¡easure of the phosphatase

aettvi{;y will be rôaordêd. StrniIar conside¡atlons apply

to otho¡ gLycolytic enzymes whloh røy ooexist witàL tho
phosphataee, su^eh as phosphorylaso, piros¡rhotrtoee

igometase, eto.

$,tbearpts wore therefore mado to soasure the
trr16 phosphatase aotivlty by taki4g advantage of the faot
tbat tho g¡.ycolytio êr¡zymos ne¿tionod abûvë are iaåctteateð
by ðiålysis, while senirel fluld phosphåtese 1s safd to
be uagffeeteil, Åbul-Fatll a¿d KitC {f949)" In ada1tlon,

tt wes elso d6siyed. to ostablish rBhethor d.¿a lysis l¡,ou.Lð

have eny effoct oa the tlegree of hydfolysis of tho
various s ubstraros.
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Msthql

Ehs msthod {as aûc haågad iaeofa¡ as thê lncubatlon anð

estiÂråtlon of laorganic phosphate was ooltcornÊd" Ilovlovet'

both undiå lyzê(i and ôiatyzod e ru ytlo solutloas w6re rsotl.

Þialyz€i¡ eoLutions of the enzyüÞs çove pr€trËretl by placlrg

tba norüal Ðnzyw lrsparstiotx ln a cellophaae ôialyzirg tubo

ad dlalyztng ovornlght agatnst rubnt ¡g watêr' llpon occastont

tho length of the period of ëialysis was inoreasecl' but thoeo

spolal cases will be meationed indlvltlually ln the diecusslon.

Resìllt E

the hyårolysis of the hexoso phosphates by èialyzoti aað

undialyzod s6ütnål fiuiô phosphatase was ßeasured. lho lesu-lts

of these experlge rrt s ate gieê¡t ia Table ftrI.
Ehe sffeot of ttia lysis upon thê hytlrotysís of phenyl

phos¡ùrate by rêd eeLl phosphatase ls givon 1a fable IrIII'
fhê äogr6e of hyrtrolysts of tho glyo €rophos phE ta s sniL

the hoxose phosphates, relative to pheayl phosphato' ty reð

ûçX.l phoeÉlatase bofore ad aftor dialyei$, is gfven in Eable

IX.
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the typtoat ¡esults prssoBteal 1n Íable yII show

that over¿1gþt dialysis has vory tlttle offeet on senånal

f1uid, phoÊphatase. fhls is fn ma¡bed ecat¡ast to the findtågs
with ¡að oo11, phosphatase which ar6 pres€atstt in lablo VIII.
fha aatua L fatl in the red. c6ll phosphatase leveL uas, not
uaexpeatedl¡r, variable. 0a t&.e whole aetivler deoreasod

wlth laareaslng t1æ of dielysis, and the activity oould be

compLêtely f 6û10vad with pro longeit êtatyÊis"

A cooplloatfng factor Ís thai the actlvlty of the
reti oall phosphataso gradually goes off or stänõ!r€, evoll
in the 1oe cheet. For exar¡ple one sa mpLe of rsð o€tl phos-

plratase Last 45fi of its origtaal activÍttrr ln flvo dsys

Etaniti¿g at 0o 0o lhte faoto r iÊ no ðo¿bt involved in the
Loss of aof,lvity with dlalysls, but the v€Iooity of the
Lase of aotlvity relth d.ial-ysls 1s tos groat to be d.uê to
t td. s factor â lone.
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thie fact was onplra slz €tl by the f or-lowing exparineat.

50 nl. of ¡eô ooll phospbetaso solBtloa ¡cete preparêd, and

25 ml. of thls soLutlon üsro ôlalyzett ovorntght ta a oBilopha¡le

tuieo r¡ht Io thê tematalry å5 nl. uerg ko pt in a test tnbe,

arrð plå oetl f¿ the saloe beaker ln ¡vhloh'ttre êlalyzlqg oenbraæ

wag suÊlead.ed o Soth eneyme preparatlons Írele testeå for phqe-

phatasb sottvtty t*re nüt ilay. Ebe praparatlon Btrloh Ììed b€ea

ðiåly¿od øvernlgþt &owednï$ l.ose'teativltyr yet the oonaitlons

of storaBo w€le Breotl.ôally the saoe.

Siaoe thero was sush consltlerablo varlation in tbe loss

of, aotivlty upon allslysis, ¡1o tablo of tttyptoal,r rêsnltc

o o uld. be prepated.

Bablo ÏIII sho*e thøt thíe tooe of activity 1e not resto¡oü

by naË&sfun long nor the aitdltlon of bolled blooËl. ]la :ry el-
ks Llns phos ¡ùatases coúã1a mgaestuo as a prosthetlo gtoup,

åad âfe eotiratett by lta lEês68o6¡ Hoaevêf sucb ts ¡ot the

oase nÉth reô oeLl plxospþtase. Boil"oð r¡ho le blood sås used

i¡x caÊe some ætal or organfe grotrp sas present as a prosthetlo

êÍoup. Sfaoa the activtty tas not ¡estoreô or]e may Gonoludet

that tf a prootbetfo gronp 1s beiqg removod by ðlalyslsr it
Bu.et þe a heat lablle conpourcl t or o¡o thê othor håaô aa tr-
Íeversiblð fnaotivatlou te blougbt about by ðlalysls. lhs

leqËh of ü.ûatyol* wae 48 hoars aæd the ouly sìlbstrate La-

vestlgated llas ¡heqyl }hoeI}hate.
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Å soïios òf inaubatloas Bas oar?iad out wlth tiialyzad

enå undlalyãoa rad ee1! phosphatesâ to sae 1f aay substrato

wes lertiaularly affected. As table Iã.ehowe , ths loss of

aattv1ty hað ao effect tpon the relatlvs degrêe of hydrolysls.

It mpst be emphastzed that 1a theso erporiments the anount

of hydrolysis Ìvi th the ðiaLyzeô enøygo wâs lesc ia avery

iaetanoE than that obtelnsd wlth the unûia lyzôtl orizpmð r Ir3

theee sxpertments tho len€th of dia lysle was ovorntg¡¡b. å-
nother ínteresttng faat ig that the eamo oraÌer of substxato

prefareaco Érôvalls aftor dia Iy si e.

thÍs o oul.d mêa& thåt å singla phosphåtase is actti:g

upon alI the d.l ffere.]lt eubgtrates" .åe tt undergoes 8a 1f-
Íevorsible inaotivatlo!| only a portlon of tho substråto

t¡rill bE hydrolysed, compârrô to that ïlhioh llas hyôrolyzed

bofovo. If Eêrêral .phos pbatasss t46re preÊent anô ittffo¡eat
oues lrerg wefo fesponsible fof attacxfng dlfferent substrates,

tt wo uLd ¡rot be unfêasoas ble to erpeot soms vallatioa 1n the

voloaltfes of inaotfvatioil, anÕ honco ia 1rhê degree of hy-

tirolysts, by d.falyzed a¡rô undÍ alyzetl onøyüe tr)Tô¡)afattons.
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EFSNCf gF IIåT.TSTS UËOd TËE ErÐBOlrfTC ACIT]ÆÎY ÛE SE¡úIN&I¡

¡':,uIÐ 3EosægÁt.åsE

Sub st ¡ate tatl la IX/zod
,!¿yßø

9taX.yaeit
Enzyeð

Ìbe¡yl phospl€te

Gl.uoo s e -J,- pho s ¡ùa to

ûluoo so- 6-phosphate

$luoto se- 6 -phos trrhat e

Eotos e tliphos plta te

Lo000

O.5L?

O.L58

0.500

0.550

L.000

0.sâ2

0.Lss

0¡å89

0,s48
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fIIE FYBÏû¿YSIS 0¡' fHES¡Yt lE0SfHAtE 3y ÞIAtryäÉlD ,åüD IilûIÁ!ï¿EÐ

RED CdTT ?HOS3EAIASE.åND TEE E¡fFECT OF TEE.ADÐIÎTOü OÍ' }rAG.
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A TOHTABTSO$ OT gEg ÐEGREE Of' HTÐÊO,YS]ö OT' 3HO;JEHAÎÞ ESTEAS

BY RED CET.,T I}IO,JITLiTAsE BEEOftE AND .åI'TEF DTÅIYS]S
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5r Êffeq! of tya¡tðe

I at!otluot o ty

the aalditiou of oyaalåe hås beon fo u¡d to í¡hlbft
o¿ 4y eüzy!û6 feactlûaÊt the most Þrk6d lahiblttoa bEing

on thoeo oazgrros ooatainirg iron and oopBero Ro obe {1946)

a¡it AbuL-Fattl a¡1tl Klq (3.949) lnvosttgatod the effeat of

0.0L oo!a¡ eya nitle rrpo¡r differauË phospbataeeg. In thosa

aLkalfa¡ ¡lhos gbåta sèe mhi ch oonta i¿eð magnesiorn as a

proethetlo groap, they founô fnhtbition' but the eotd

phosglreta sas $e!s not stgrlftcantly qff€otoð'

It was tleol*otl to test tha offeot of 0.0L å¡il

0.L solat oyaalit e upon the actd phospÞtaees of geeea årü[

retÌ oelle¡ the so-oat1eô rrrospiratotry e$zyesrt ar€ 1a-

hlbtteil by oyanltto aad it ras doslroit to asoe¡taln tf thelr
inhtbitioa noaltl have any effoct upo¡r the tlegreo of

hyilrolysis of ¡ùoe¡thate estets by the aoitl phosphatsÊeË.

Methoal

0.04 entl 0.4 oolar sodlum oyanitle woro pxepared.

å o1. of cyaaitto wå s aattled to the sabstrate-bu:f for m1*turc

befo¡e oquiLibratfoa. lhts gavô fiaa! @neeat:atÍoa of

0.Ol aad, o.LlÂ oyaatde. Othêr t6sts uor€ r0r sioulta¡xeously

1a wlrlcb the oyanlile Ras rollåoeð by Ê ml. of wat6r. 0th6t

iletalle of ths method re@lDsd uaohaageti.
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Res uIt s

fbe sffeots of eyaalde upon eeøina t flüið phosphåtass

anð rod oell phosphatasô eåð theÍr aetioa upo& different
subst¡atss ate show n in Tebl"e E. seefnål flulð phosphetase

was investigated ia 0.01 aûd 0.1 âìolar eonoeat¡atioåsi br!.t

the retl c6lt phosBhåtase was invostteated 1n the stroåger

conoentratlon only. I¡¡ the lJable, the wo rtl trnll-'t tndlcates

tho completo a bs€itc€ of enzymlc activity'

D1 so q.selon

ÍBbIo X, shows thåt O.Ot !ûoler oya¿iôe hås tltilo
effect ì4on the hydrolysts of the phosphate osters apert

fyom the bêÍoÊe dåphoepbåt6. Ëhe hydtolysie of hexose d1-

phosphato is actfveteð ono-ând-one-ha l"f tlmes. It ls 1a-

t€resting to note that Gomorl {f945} fouett a spoiflo hexose

dlphosphataso 1n intestinaL musosa, vuhich ¡ he ropottod, was

aotlvatsd hy oya ntde.

Íabte Ë also gho$e tb¿t tn evory instance, phosphåtase

åot1 vtt¡f was cooplstely inhlblteá by the pres€¡ße of 0.¡. nâolÊr

oyaalôo' therefo¡e 1t seeae ¡:robåblê that there 1s some

o¡ltica I concentration at whioh ths eazyote sativity ts ooo;

ptetoly d ostroyeð' Roehe ( 1946) useè tho faot that aoid

phosphatase activftIl wag not dostrotrred by O.OI ûo1âr eyan1d6

to Le nd oretleaos to tho belief that metallto pro ethetlo

gÏo ¡l.tr, s aro a bsent.
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6. ¡-qtgr_ ! onvolglga ef_ thr6 Gl_ugele phg slùalee

Introtluotorv

Sreh-Kahr¡ Â{lfsky, pe¡su.tt1 aad Bråd {tg4e},
stndieð the aotÍo¿ of llver phosphatase on hexoso ¡ú:oo ¡ùates.
lhey re¡iorteð that whea g luoo se-l-phosphate uas incubatad
aith Lfver slioeo, ft was ra pitt 3.y oonverteil into gluooeo 6

phosplute" the gtuoo s6-6-phos ¡*rete was tha oonvarteð into
f reo phos phate a¡rd g lnoo oe. Bhe Lette¡ reaotloa px.!o oe eded

at a muoh. slo&o¡ voloctty.
$iæ¡e seolnal fluiat a¡d rett oell phosphatases hevo

both beea assignêtt sone gl¡rao lytlc aetivity by våïf o¡t$

workers. (as noted. tn the historloal, ssotione on theea on-
øymesln it seeoeâ tmportant to {tote¡mine qhethor gtyoolIrtic
ew¡yûres were effeo?lng the rôsults of the phosBhatase

etudtee. elycolytto oaåymos oouLd affeet tho amount of
.¡ùosphate batng Ltrberateil a¡ô hsaoa alte¡ the velue of
the ¡hosphataee activitlr as ðêtorniaed.

Its Bo ri ¡oo nta I

lho quaatitative determination of the
glueose phosphates Ln the lros€sce of each othor 1s based

ulon th6lr ilifferoat rateÊ of hyitrotysis i¡r L S ECL at
I00Ô 6" Gluoo,so-l-phos¡hate 1s LabíLô aad is fìr[y hydlolyzeð



by t S EËl at ICOo t, wlth{a ? ¡niau.tåso whi}e g!ucose-6-

phosçhate 1e not attaobed u¡des the så&o Gonditions, Í¡!€

total ptros phate t¡l any rolrture ean be e stl¡satod åfter a

prallmiaary Itwet a ehtng,r u1 th ?0jð perohlorie acid natil ths

orgaalc matter hås bosn Aestfolred" rlhe lnorganle ðr Ìrlrbouðð.

phos¡iha te ca¡. be ostimtsd lp the usual way, i"e, tlre froe
pho sphate 1a the blank.

It waE estebLished quatftatively vrtth Ëeliqranoffr s

foagÉrxt that !o fïuoto se eras fo¡mett rnhen efther åtuooge-L-
ghos pha te or glì:.oo s o-6-trùo s¡lha tô $as l.ucu-bated witb. serûinel

flutd or ¡ed calt phosphatases.

fho¡efoye tho di€itr1 butlon of the tota I phoephata

$ould be as fo llow e :

å

t
]",

J
,1

'ì
'i

oÕ il

:t

;

total phosphate 
=

rrr 3t reprosêuts the

P7 tepresents the

ECI at lCCo C.

3g loprâseats th€

thoa¡

gluo ose-I-phos pla te ¡lta6 glucose-6-

phospha to plac í&rlrgânia ¡hosphato.

totaL phosphate,

phosplete after hydrolysle wtth t $I

for ? mlnutes, aad,

lnorganic phos ptra te,

g luoo so-J"-itros ¡rhe te

g laao se -6-phos pha te
\' ?6r ardr

31 - Ë?.
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e@lï@
Iote-t_"pþgg¡!g-!9. wa s ilete rmt æ at a s f o ilows,

l- ol allquots of the tacubateö anå bLank êazyËer solutlone

çere ttaagforreô to 15 o1. vol¿net¡1o flasks. I.å mI. of
7S pørcl¡.Lor io, aoid e6re atlalêtl to the flasks, øhloh çere

then beated. on a hot plato untiL the tl.å rk oolour êleappoaraê.

Sooettme g it Eas nsoossary to åttd t - ? tlloB* øCnf hydrogen

pefo*t.üe to faotlttate the oxtðation of the orgauic sti;or.
Uprn eoepLotfÕn of thê oxf atetton, tho phosphete wss ðs&f@teaL

la tho ugua I roa n¡sÍ n

IaoygPniq_ lhosfùÞte ¡vas eet1m teð by neasurl4g

the a üourxt of free phoopbate 1n the lnoubated a ril blank

e¡rysÌ soluttoæ.

In estiætinÊ lhe E?¡ X nL. of the flltrate
r¡as ttansferroal to a L6 ml. volumetrio f låsk, å nll then t
mL. of È S EtX s{Iileö, lhie ofsture ms plaoeil fa a beaker

of boill4g wate¡ fo¡ gsatty ? mlauteoo eools¿t, aad thg

lnorgaaic phos¡ùate ostf u tetL.

BesuLt s

Sho ¡eEults of a ee¡tes of teste la lehl oh

eithe¡ gluoo se-L-phôspb to or gLìrqû se - 6 -phosplu te wero la-
aubatotl wfth soffinsl fluid slat reô cell p&ospbatasee are givea

in Bable Xi.
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îhe di ffe¡e¡roe bâtroô¿ the P7 s¡il !0 vslaog

rll,l gtve thc amou¡t of glueose -L-phoe phate ?rssod. Ehe

tlifferenoo beûween the P¡ anrt the p? values nilL give the

aÊ¡ourt of g l.uoo se.6lhosphate BÍ€sefib. If any glnooso-6-

¡ùos ¡ùa te oaa. bo tsoated la those tests ¡eh of€ glueo ee -1.-

¡thos ¡tlu te Eås laoubateð, thi s $ill be ovltl e¡roe of phospho-

gluooaute oe aottvity. 0onretsoly, the preseaoo of glucooe-

l-phoeËhstE ta those oLxt¿rec uhose o¡igtaal substrate üEs

g1ìroo ss- 6-!¡rospha te 1¡1ouLd si.etLåtly lndloato Eluoorûr¡tasê

aativlty r

If t&o Pt q¡¿ P7 ar6 th6 scoe for a test,
tben :l€ gluoo se -ê -phos pba te ts present. If the P7 aad pO

e*e tha sa rÂo , tren gl,uoose -L-phospheta fg abseat.

3lsçuggloa

Íâbtê EI shoi¡ee that the Ptr enit !7 a¡e iileatioaL

whea glucoee-L'-phos ¡*ato 1s laoubateê wfth elthe¡ semlna L

flûfd or ¡eô oeLtr phosphataee. Ehls 1¡iltoates tl8t no

gi"uooee-6 -phoe¡ùa te is present, a nd. thå, t aII the phospba te

is present as eithef gluoog o -1- ¡ùros phate or lnorga nlo pho spÌ¡a te,
fho Pg 1o hlgher la the tnsrrbatêd saupla than 1n the bXank

stnoð ft he e been hyilrolyaetl by the phospÌ:ata ea arrû rm,re

lnor ge nlc phosphate 1s precoat. Selutto¡s of eeotnal flulal

a nil ¡ed o€lls ðo not br1ry about the forûatiûn of glucose-

6-phospha te from g L uoos o-L ..phos ¡ùa te.
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the 17 å:d. IO valuos foz the lnoubatotl

gllloos6-6-phosPhate a¡o the gane' $h1 s {silioates that

only €Iueosê-6 -BhospÌtgte io preseat aad thât to coavetsion

to glucc se -L-phos pha te has takea pLaae! ghls obssrvatloa

applieo to both roô eeX.l phosphataso a nti to saniÚal fluttl

phos pha ta se.

{he va¡-uos of the P¡¡ 17, ad lO ero all

slightly higher ín the rôd aetl ênzyrno solutl o¡t useð'

thaa 1n the senlna! fluid solutfoa. Íhts tÊ d¿e to the

fsot thât the lôv61 of lnorganla phoephate ia the orlgi€L

seü1aal fl.nid beoomes insig¡lficant when ôiluted to L:5CO

ot greator' $hlle thåt present tn the feú aElle stlLL re-

¡ûsi ns Êppreolable sinoe the itllutlon fastsr ls nerely l:L0'
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SÏ]l{MÀRY fFþ øil?EÊIlgerrlfAl, 'råoRK 0t{ ;JÊMI}jrAl ¡rÎrUID Á}¡D Rm 0E[,I

PltûÈ9HArÂSES

I. pE 0pticq

3ot h enzyas systoas were testeð to determino the pE

optioa rrrl th rêBp€ot to phenyl phosphate, the gt¡r.cero ¡ùo *qpha tes,
aael the ho¡oee ¡ihosphates. !H opti rå ¡to¡o d.eternined. for the

exporteental oonåitions tavestigåteô, and aro listsd 1n fqble
IV on ¡,ege 4ã.

2. Rates of Eydxo rseis

the rates of hydrolysis, {uith phenyt phospheto r I )

of tbe glyeorophosphates and tho hexose phospåates were studi €a¡.

SeminaL fluid. phosphatase wag fou¡:d to attech beta-glyoê¡o-
phcephate .0o re roadtln¡ thân alpha -gtyo e rophoepha te, whilo

tho opposlte cond.itioa ¡lrôvallod wlth ¡ed coll phosphatase,

Ëemiral f luiit pbosphataee oxhi biteit a defi¿ito gÍâôatioa ir3
åegtee of attack upoa the hexoss phoephatos. 0his rnas" ia
ðesaôÌrdisg orð6r of a ttaok, gluooso-].-ph.osIùets, fructose-6-
phosphata, hexoso dliphosphate aad. g luco oo -6-phoe¡:ha te.
Semi¡a1 fluid phosphatase waÊ also found to have a grestor

hydrolytic effect upoa ghosphate esterg than the reti eell
Srtrosphatase. Bed oell phosphataso diô not possess thê sa@

!ûâr kêd. gïadatlor. in t.ho Aogreo of hydrolysts of tho hoxose

¡:hosphates.

IY

ÛF
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ø. Sfeot of tranide

Ehe offeot of ayanide o¡r the hydrotysfs of tåe phosphate
esters wag exasi¡ed. gbe år¡rðro ty el e of fruotose-l¡ &_ûiphoapha te
by ssol¡å I fluið phosp.hatase wae aotivated by o.OL oolai oyanirle.
0'01 mor¿r cyånldre l¡a tt ao ålpreola brô effeot o¡r tha hyal f otysis
of the ottrõf heros e phos plu tes by thE seoi¿al fluirl eazyaoe..

0"I molar oyanido oo¡optotely i¡hlb1 tett the hytlrolysls of the
haÍose phoophates wrth reopoot to both rêð oerr a& seqi'ar
fI uid phosphatase.

4. Fffect of_Ð1g tlysis

Both ¡hoephetâ se prepåratiors w€ro dtalysad to soe if
lt woulö ebe sqy ohaage. SaúiÍal ftulä phosphatage ¡rag aot
effecteô by iltalysie. Befl oett pþosphatase ud orEeÍt €oüô

1uåctivstion, whieh eoulð aot bo restoreti by the addttioa of
oagaeslum loas nor of boiLeû ¡vhole blood. gha ilegree of fn-
aotivatfon wae a fuaett oa of f,h e I ength of ðia þsle. Rôtt

oelL phos¡ùratase. pâf,blally i¡aot1 vated. by diåÀyoi*, stiLl
eho¡red thâ Eaüs ratlo wlth respoct to phonyl phos plra te aad

and ths otåer phosphatos, ss osfsted beforo ûiaglsle.



I.)

5. Iqtercolivs rs_1o n_ o{ G}uco Eg p¡os lhgtes,

Se rnl ae¡" fluid anit red oell {, nu yûìe prepaïatloüs üero

sxe mined. for the pfôsenee of glyeolytla oazyr:es swh aE.

phostho€luoûßute se, whi¿h oan eatalyze the cosvetslon of
g luoc sê -L-!hos phate lnto gluco se-6-phoclhåte, or glu-ccse-6-

f)hosphat6 f.nto gJ"ueoss-!-phosphate. lhi B reacti on åttains
an eEu1llbr1um anð lts dfrsetiûn depends upûa the inlttal.
substratê ooacenttatior¡. fests 1n úrioh glueo se -l-phos pha t e
was 1acu"batod,, w€fs f ou¿ô to coätåia gtuco so -¡- -!hos phate

after t¡rcuhati.onr siülterty tnoubatod. sa6pros of grucose-6-
phosphate yieltted only onLy.gLuoose-6-pbosphâtê, beeiðes of
ooufse, tho llbayated inorganlo phosplra,te. Ito lntercoaverelon
of tbese estsrs took plaoe"

6. Ideatfty of the -Elzymg-g

Sonánal fl u1d. phosBhataÊe aad rsd eelt phosphatase exhlbtt
wldoly di ffe¡ent pn oltima for the samo substråto. Íhey atso
oxhibil¡ cti ff e reat rates of hydroryois foÍ a series of sr¡.bstïat€s,
a¡d i¡rdeed possess a ôtfferont ofðer of preferenco. Reû setl
pho'sphata se is sensittve. to dÍerysis whtre seminar fluid. phos-

¡rhatase remalne unaffooted.. thÍg ts further svfileace that the
qoia phosphstaeæof seolnar fruld aad ¡sd oerrs aro not ldeatioa!¡
as bås beon put fo,Í$sxit by "å,hut-ðad.I aaô Kl¡g {X949)"
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