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�:\1(-numbramme fractiomis oif sarco ulo-mmimmia amid samo-o ul)lasnui(- rot i-ulumii lum(-l)amo-cl Im-ommmimoot hiooj uhmmagmmi

-ounmtaimi Imm(-mmibramme-i)oummd acctvbo-lioulimmo-st em.mtso- ammd 1mt vrvh-imoulinio-st oi�Os(-. ‘I’lmo - S1)(oific

ao-tivity of sarcouplmisnmio- ro-ticulummi ac-o-tylchiolinio-sto-raso- is 4-foold great-n t hiani that out smir-

cobemma, while their butyryicholinesto-rase activitio-s are o-omparablo-. TUbe inmrmo-rvated

portiomm of the sarcolemma shows emmrichnuemmt of acetybciioliiuesterase, witilo- t lm- nionmini-

mio-rvated portion shOWS o-nricho-d I)utyrylo-iuoulimuo-sto-rmlso- ao-t ivity. Tro-mitmmn-nmt of ummonmnhmm-mono-s
with sobubibizing ageimts gave selective souluhilization oil sarcoubo-nmnma acetybohoohimu-st-raso- by

collagemmaso- or 1)3’ 0.5 % Tritomm IXI-100 in I it NaCl, anmob cml saro-oplasnmic ro-ti(-tnlunim mn-o-tyl-

c-holinesterasc i)y EDTA. Sobubilizatiomi o-xtrao-to-d 70 #{182}omf tin� total ummo-mumiuranu- ao-o-tvlo-hmo-

limiesterase, �vith. a 2-6-fold imicreaso- in spec-ific activity. 1\Io-mmul)ramio--luo)umm(I ao-etylo-holin-

est-rasos wero- imuiuil)ited by Cam+, \lgO+, amid NaC1. Inimiluitliumi by ?o1g24 was (bo-j)o-nlolo-mmt out time

substrate comicemutration amid occurred mm i)oth sar-o uh-mimiima amid sarcoplasniic ro -t io-tmlimmmu at

substrate c-ommmcemitratiomus bekuw 0.5 nmM. Memmibraimo- ao-o-tvlc-lmolimmo-sterase was ao-tivato-ol by
i\1g2+ only in sarcolenmnma membramm-s who-mm the substrato- WOOs Bl)OuV( 0.7 lmmM. TIio- Jun- ojuo-rt ies

(uf mmmo-miubrammo--boummd acetylcholimmo-stermmse are differemot from timomse oof time solublo- o-nmzvnio- mumcl

also vary with ro-spo-ct toi nu-mmibrammo- type.

INTIIOI)UO’TION

Striated mmmuscle cummtaimis oomusiclo-ral ule
clmobimiesteraso- act ivit y exo-lusivo- of t In- v -rv

higim activity assouciat-d with t in- mieuroimmus-

cular j unio-t ioumm. Ao-o-tyl(-imohmm(-St (-ras(-s hmivo-

beemu denu mmmstrat (-d by hist ouciienmmic-al mumethi-
ods iii tho- sarcolemma beyounmd tho- o-mmdplato-

(1) arid mm the sarcuplasmmmic r-tio-uhurmm (2).
TI ouccurremuce of ac-o-tylcholiiuesterase in
both types of mumusclc- menibramme 1mm-isho-en
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(�0 mmifim-iuo .ol Iuy 1uio ohio mimi-al assays ( mmi iso mimit (

Purifio-(l mimo-ummiuranmo-frao,ti(umms(3, 4 )- 1mmha otim

immstano-o-s thu o-nuzvmmmo-al)l)o-aro-o too ho- fim-inhv at-

tao-bed mumid univ cumistitut- an imitegmal pant of

tho- mmmo-mimhurmtnio-struo-ttmro-. lii timis mo-.qioo-t it iS

quito- ohiffo-ro-ntfroimm soolinijleisoo-miz\’nmim-s�

c-mit iii mmmuscle Imoommmmg-mmmot-s(5), as m�o-ll mos time

mioetvlcliolimicsteraso mtso�ooo-iato’(l \� it ii nivo 05mm

(6). ‘I’iii- nmo-mmihrammo--mtssociat od ao-o-t ylo-imculinm-

o-sterases inmoy t lmer-f oro- r(-pr(-so nt stuooific

is(menzvnm(s mvliieii Imave umuiquo- distm-ihutnt io mms,

catalvt it- in#{176}oport ies, oumol liii lo mgio-mo I half-

livos. �Fhmo- -oigniificmino-o- o of s�n-cifi- is u-mizvnmo-s
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is itmdio-att-ol b� oliatiges iii mmIuso-le cliolimi-

-stemas-s asso uciate(l ��it Ii th-nio-rvatioii amid

(IVst i’Oul)iuio nmmusclo- mttr(o�uimy (7-1)).

‘Flu a 1l ost one mimitore 0of mto-o-tvlcimolino-stom-

misc has iu-o-n inivo-stigat-d mm a mmunii)er of

ieooimt stiiolies ( 10- -14 ) , ��htk-h tlemmm unistrat -oI

I hat j)amtiotlly purifi(-(1 o-mmzyimm-s fnuimi -rytlim o-

o-yt o-s an mci J�’Ieel mop/u �mim� .s otumit ama mo olio olimiorgic

(lrlng-i)imldimmg site whioli nuoo1ulato�-s the aotiv-

ity of time (-mitmilytic conto-r. 1mm vio-w of time
ooftomi vigonoous troatmmuemmt used to scolubihize

mood �k-imo iiiniosteraso-, it is (1lmit( biko-ly timat

ihiujuo omtotnit (-immmnmgo-s, Jumtm’ti(-tmlmtrly �vith ro-garl

t ( 0 allo Ost(mi0 melmitio ommsiiijs, o-ould ho- imiduo-o-d

dummimig iuurifio-atiomrm.�fimo- (olujo-otomf this study

is a o-(ihlmparis( 011 oil nmenmimramue-hoummd ao-etyl-

cimomlina-st ormisos with ro-gmlr(1 to -atalyt io- amid

molso albo ost-mi- lurol)-rtio-s. \Vith this mm immind,

immild mumothmools if nmo-himi)rmtnio I)mo�l)arati(omi have

1)0-0-mi iitilizooI tou ko-op tia- o-mizyimmo- mu its imative

stott( 005 (l(Os(l\ 005 P0055i1il0.

EXPE1tIMEN’I’AL Plt()0EIuURE

.11 (111 1)10 1IC J)rcJ)aral i(ilI . 1)imipimiagni imius-

o-los � oX(iso’(l fmommii ieoonmt by killed immale

Sj)raguo-�)awbo-y rats (250�350 g) timid rinuso-d

mi 0.9 (‘� INa(11. \Viio-ii ro-ohuimo-ol, timo- o-nmd plato-

ro-gio hi (mummer pourtiomu ) �oos 501)tml01t(0l ir(olmm

timo- no mntinmnmo-mvated ro-giomu Iuy o-uttimug 25 � oil

tho muiusobo mowmty froommi -moolI edgo- at might

mmnigles to time mnuso-le fii)o-rS. ��l1 (mpo-ratio)ns

m\�ei-o ootmiio-ol 0 Olt in! iuo mlvprompybomme vesso-Is at

40, ahl(l oenmtmifugations wore imformimo-d at

300() X ri iou 20 immin unmh-ss ootimorwis- statod.
1)i;lj)11m0!gIlmS froimu three omm fouii mats �vo-ro

hmsl iimimiro-d mumol tbu-n hooiummgemmizeol in 0.6 �oi

1-1( ‘1 (20 limb) mm mm I�oolvtmoni 1Yf�10 hooiumogc--

nizor (I�minmkmimmmimmmImistrmnimm-nmts) at s-ttimig 2

10oh� 2 mmmiii . _�ft(m t--imt mifugat io ii! , t ho pellet oi

su�uorimatmimit irmo(-tioml \)�((5 1150(1 fom pmo-jummrimig

5001.0�0 olo-imunima 0 or smiroo ij lmmsnmio i-of icu himnu , ri--

spoot ivo-ly.

llIoi incH, bra,,e. Saro- olonmiuua \\rts

iunoiuaro-cl liv a sinmplificmttiomm of tlio- mmuothouoil
theso-rihed iuy \aiuuba amid ( �romi) (4), mumoclifiod

to o 01)1 aiIm I In- saro-oplasnimio- mo-t io-uluin fn mmii

t lie samno imiuso-lo-. Tin- po-h lot obtaimmod after

honmmo mgeimizat io ml mis des(mii)eol mli)o OV( WUs first

wash-d mm20 mmmloil 0.6 M KC1 amid -enmtrifuged

(m�:osim no peat ed five tinno-s) monici thou imio-iibato-d

jim 20 miml oof 0.6 M KCI at :37#{176}four ;30 iiiimm. Time

pellet oil tainn-ol iuv oo-nf mifuginmg tlio ihi(tii)a-

tiouni nimixture was washo-d with six 20-nil miii-

oll.lomts oil distilbo-d ��mito-r amid fimmailv storo-d as mm
stmsjuenisioimm mi 2-3 mmmi(if 0.32 M su(-roiSo-- S imm�i

imistidinmo buff(-r, J)II 7.6. �FIie j)roto-iml coimoo-n-

tratioun m�mts approoxinmiato-ly 2 nmmg,‘nub, with a

vio-lcl oil 0.7 mmmg oil 1)mout(-inl per ho-nimicliaj)Imraglui

as d-to-miuuinm-d by the nuo-timomdoil Louwrv ci a!.

(15).
Sal(oJ)lasll! ic ?Cl 1(11111 Hi 1fl cvi bianc. ‘i’lie

supo-rnmitant fractiooim fronmm time lioummuogeniza-

tiooni ��#{176}-l�above \vmms diluted 10-fomld with

\vat(-r muimd sto)red mit 4#{176}four 18 hr. it was tin-mi

c(-mmtriluged at 15,()00 X j, mimmdtii(- icilo-t �

discarcboci . Time fimia I supo-rmmat ammt fract ioumi

w�as o-o-nmtrifuged at 45,000 X g, mummd tho- r(--

suiting juo-llo-t ��as stomred mis mmsusponmsiommm in

4-5 iuil of 0.32 M suo-rous(---5 hUM histidimmo

l)lmfler, pH 7.6. Th- yield was I . 1 nig oil rurcm-

teimi �)em in-mmmidiaplmragmn.

.L1!JlIo 1o)(!jle gin osl,s. liucse immoimml )rmmmuos w(-re

pr(-paro-d frouni liumumin hbooud l)V tim( proco-duro-
(if Steel� ci a!. (16).

( ‘holinesiciase assays. Suspemmsiomms 0 f time

imm-inhrano- prel)aratiounis iii 10-20 mmmlof buffer

(mipproximmmmitelv 0.2 iumg of iurouto-imm per immilli-

litor) were assayed luy th(- radimimio-tric I)10m

codur(- do-scrihed pro-vio musly ( 1 7 , 1 8) . T ho-

fimmal conmpoisitioim tmf time assay buffer was 0.1
ImmM Tris-HCI-1 hIM histidino- HCI- 64 nirot

511(_i_Oise, j)I-I 76, c-omutaimuimig C�aCl2, “olg(1l2, ooi.

1’a(1h at mippro oprimtto (-oummcemmtratio)mms ��hmo-mi

reo1uir-d. Time si)e(ifio sul)strat(-s DL-tl _m4(’]_

ao-etvl-�3-nmetiiylcImolimmo- iomdido- foor a(-otvl-

(110 ulinmo-st eraso amid f 1 -‘4(1jhut vrylo-imolimio

iodicbo hur bUt �ivltiiolimmest -rmtso- m�ero �)Ur-

ohiased frimimm New Emmglaumd Nuo-lo-ar (‘orpora-

tiommmaimd wo-r- usd at a fimmal con(-o-mutratioomu uf

5 urol. ‘Tiu- use of low sulustrmite o-omio-o-nmtratio onus

avoids anounialouus effo--ts eu Suhstrato- imv-

olrolysis -mmuso-d by homeal p11 chanmges in! tin

vio-initv oil tii(- nm(-nmb)rmmno--i)ouund emmzvino-

( 19). Aliquouts of time mmssmmy suspo-musiouim \\�(�n-(

anmmlvzo-d by t ra�)ping ummhiydr olyzed o-imoubiimo

substiato- omIt II shoirt -ohmmnmu oil o-atiommi ox-

o-liaimge n-simm. Ea-hi assay o ommujurised fiv

pouinits and was (-omIt imuimod four aim moddititumial

fivt- puimmts \vho-n additioonms wore mummide to-u time

nmo-imhmmtioon iuiediuni (o-.g., 2 mmmroi(‘mm(1l2 or 3

prom (/-tul)oo(-urmmro).

Timo- kinmo-tio-s of sulust route livcbroulysis ful-

hoowed a l)50t1tb0 first -o urdor i-at o- equat iounm mit

submit rato- o-cumio-o-mitrat ioins wo-hl bebouw tim(- K,,.
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ilmis aSsay P n-(moodtiro m�as oo ummvo-nmio-nmt amid

coumosistenmt , ro-sulting in a rato (-oulmstant w ith

ummits of liters Ix-r gram oil lrtutd-imm p�-r nmminiuto-,
independent of variations in tho- sulustrato-

counico-utratioun l)010i\\ 0.1 mmmroi (20). Spo-c-ific-

mictivitios wore cabculatod fronm the missmm� rate-

commstamit and are expr-sso-d as immicrouimmulo-s per

uiuimltlto por gram cuf pr(mto-imi four mi sulustrmit

c(ummcommtratioun (ml 0.1 nun.
Timo- souluble acetvbchtuhimio-sto-rase uso-d for

conmparative I)urPos�-� was a PartiallY pun-
fied preparat iun iroimi Elecliophorns c!eclri(vs

obtained froin Signma Chm -mmmicab (‘ ummmpammy,

with an activity of 1000 �roi ummits nmmg of

proiteimi.
(‘/moli,oesteiase slaiiiiiig. A portiommi ouf time

saro� mlenmmmma mmmo-nml)rammo-suspo-mmsion was re-

eouvc-n-d by suetiomim 0mma 13-mimi (OllIiidiSO mteo-

tate filto-r (?slilbipouro-, 5.0-,u 1)O�C size) amid
fixo-d fur 20 soc in formabin vapur. Chmolimmes-
tcraso stainimmg was domie at roommm temmmpera-

turo- by time nmetimod of Karmmovsky amid Roots
(21 ) mi a. mmio-diuni comitaimiiuug 2 mmmrotao-o!tyl�
thiochmolirme iodido, (iS hIM sodiuni pimospimate

huffo-r (pH 6.0), 5 mmmromsodiumim citrato-, 3 imirot
cupric sullato, amid 0.5 mmurorI)outassitimum b-rn-

cyammide. The filter disc was do-Imvdrato-d in
graded coumucemitrations of o-thanol, oloarc-d imm

xylemme, and nmounted in Cammada halsanmi.

A TPase assay of sareoj)lasnm iC i-el u-n/nun

,iie,iibraine. Mgi+..activated ATPaso- was as-

saved l))T time procedure- (if Martommosi amid

1”erotos (22) in a medium containing 100 mmmroi
KC1-- S mM histidine buffer (pH 7.4), 4 mmmroi
i\IgCl2, 4 niro� ATI�, amid 0.05 mimi CaC12.

After 30 mimi at 37#{176},the reactiomi was stoupped
ivith 10 % trichioracetic acid, amid 0.4 mmmromam-

nmommiurn molybdate was added . Tho- plioms-

phommiolybdate ccumplex was c-xt rac-ted int(u
llllt(ml acetate (4 nil) ammd read iii mm spo-c-trou-

pii�toumeto�r at 340 nmmm.ATPaso- activity was
do-to-rmined from a stammdard curvo-, usiiig

KH2PO4 as standard.

(‘aiciuni uptake of sarcoplasni U id ic�lwii

inenthrane. Cai+ uptake was estinmated ao--
(-ordimig tou tho- procedure of Martomiosi amid
Fero-tos (23) on sarcoplasmic reticulum sus-

pensions in the same i)uffer usc-d for ATPase

determination, which alscu cummtaimmo-d 0.1 mM

4�CaCl2. Aliquots of the immcubatiomm mmmediuni

were filtered by suction on 13-mm cellulose

aco1ate fibtors (�\Liliiporo-, O.45-p pcure sizc-).

‘l’ho- filto-rs mvo-m-o-oiiss oivo-o! in 2--t h oxvot limumool

(2 mmml), momid 4:)(’.l � OOiUnit((l ill 00 liquid

soimitilimitioumm (-ouumito-n-. J3omuiiol (‘mt2� woos omol-

o-tmlmoted I)’V 00 omro-o-t inig fo or raobio umoo-tivity 0 of t he

filtrato- adimo-nimug too timo- filto-r diso-.

0’)O/Ubi/iZ(ll mu oi./ a(elyl(-/ooliiIexleIase /1oili

�arco/)la.si1o 1C I(’li(U/ollil ai�(/ .S(l1COleii!iil(l 111(11? -

l)1anes. �1imo- smmrc-omio-nmnimt nmo-mnt)rmmmm(- i�ium�mm�-

tioumifumnm tivom dliaj)imragnms (:3-- 4 iiig oil jumou-

to-mi) \�mos tro-ato-d witim 2 mmmlomf tin- o-xtrmoo-tiomi

nmn-diummi (seo- lmml)le 4 ) mm a shmakimig imio-tmb:oton

four 30 n-iiii at 37#{176}.�Fhmo mmmixture was o-o-nitri-

fuged at 5000 X g, amid time mto-o-tylo-iioohiniestei--

misc- ou-tivitv ammd juromtoi-imm o-omitemmt oof the

sul)o-rmimltammt ammo! 1)0-blot mm-r assmtved to

(bo-to-nmmiimmo- time- th-gn-e ouf soiuluiiization moniol

spocifi( aot ivity. (1� ullago-miase used oil smin(-oo-

jo-minima mmio-nmuurammo-s waS a Juropmtmmit lomni oiu-

taimiocl fnmmmm( ‘loslli(liuhll Ii istol!Jlie nil,, (Signumo

type III, frmmo-tioommA, cimroonmmitoogrmtplmio-ally

pirnific-d) with an activity of 5(X) units mug.
Solubilizat iomi of santo uplasni ic mo-t iou immum

mno-lmml)rmlmu(--b)ooummd mmoetylcliolinio-st o-rmis- mvmos

d(-t(-rmnimmed simmmilarly, except that t in- imuculumi-

tioumi mmiixturo- wmis o-o-mitnifuged at 100,000 X g
four 20 mmmiii.

RESULTS

Timo smircomloniiuimm fractiomi oobtmtinmed liv tin-

nmethmod do-sc-nihed is a fluffy wimito- sus�uo-nsioomm

wimiclm miggregat 0-s OIl st aii(Iimmg. Tho - imimot o-nial

c-aim h(- trmm�)pe(b (iii mi ce-blubose ao-o-tmito- filto-i

ammd st mummed fo or (-hi(mlimmestc-rase I uy t imc- numo-timed

of Kmmnuouvsky and Rimeuts (21). Maniy mmmi-

i)rok(-Im cud I)lmtt 05 are readily i(b0 nt ifk-d,

teugotimr with �mmcI 1)bmItc fragniemits (Fig. 1 ).

Fh- 1)ro-l)armtt hun i oml sarco-uI)lasmic- no -t ion Ilium

fromimi the sanme mmmusole used four tin- smmrc-o-

bemmimmi frac-tioumu no-quint-s thmo- use (ml 0.6 ron KC1.
Somime prupo-rtio-s of sarc-ouplasimiic- ro-t io-ulunmm

(ibtainmo-d i)y this immo-thmooci iimmvo� 1)0-0-mm 00 mum-

pared with tho)so (ii a mnomr(- o,onv-ntnuual

pro-pmiratiommi (22, 23). Fimere is no sigmmifio-ammt
diffo-reiio-o- mt ���o-o-ii t lie t wo preparmmt iomnis iv it hi
ro-spo-o-t tom (‘am+ tiptmike, �Igi+_aotivmito�d

ATPaso-, oin mn-etyio-holino-sto-rase miet ivit �

(Tabbo- 1).

Speo-ifmc activities of aco-tyl- aum(l hutyryl-
chobima-steraso- four time three typo-s (if mmmo-m-
bramme pn-paratioon an givcni imi Table 2. The

aco-tylcho mlinuesto-nmiso ao-t ivity oof tiio sarco-

plmisimmio ret u-uluimu 15 001)0 out 4 timmio-s that omf tlio



5.8 ± 0.52

(4)

(11

286 LIU AND \IITT.tG

Fm oo. 1 . .lIolor coil p/a fe.� ma mmocmmobra Foe preparation of -iarcolcn, mmoa i/lu-i, nle(/ (on a iello,lieoe acetate jilter amid

�1(m i/loll .fur (-/0(01/11(.‘ltOr(l.(0 b!/ /11 ( mne/ho)(/ of l�armomomx/-’i� (I /1(1 lo’ou/� (21

\Vhio ole emiol plates (largo- arrow) amid fragments (small arrow) are pmesc-mul . >< 1200.

�I’.�iomi� 1

.110(1/I (l(Ill/li(�.� for .1 ‘J’I�i,�e. (‘a2� uptake,

(oCCt!/lc/lo)/i llo.�to’r(ms( , and bUt�/r�J/(/(O/m ,oC5tor(i�C

at 30 ii, �(orcoplasmmii( retl(ulumn

Pmpamat iomi � -���as obtaimiod as described uindem

Lxpm-:mmm in n:�r�n. inmo)c�m)i:min: ; humol)alati�mu 13 ui�os

tlai:t ut \I�omu o miosm amid F�-mo-t (05 (22) . \��ohues are

are :ovrmages ( ii I \V() do-temnii moat iomis

:�cti Vii\ Prcj)ara- Prepara-

lion .\. lion B

ATPase I 1 . 5 16.5

(:12 ipt:oko’ 6.25 11.7
.-�ietvlchuuhmmoostemaso 2 . 4 1.9

Btitvrvlrloolmmu-sto-raso- 3 . 9 3.0

� lmimts oot 0(0 mvitv amrno- miumomomiuolo-s of � mo-m

noihhmgmamuu of pmoto-imm in 3() maimi.
10 tmuts are mnicmoommmoles j)(-m granu of p100cm mi 30

nun.

o-nmt iio- iiuusobo smmrco oleimunma immemmmbnmine,

\\ho-Io-mis the lint vmvl(-houhnmo-st erase mict ivitio-s

ame (0 (immj)mmrmoluie. lHIom�vo-vo-m-, Iuothi typo-s of

immmmsoie immo-nmbnanue lmave mmmcli louwo-r ao-o-tyl-

c-lu mlimmestem-ase spo-oific- mio-tivitio-s tlimomm n-d

(eli giioosts.

lmll)le 3 ooomumpmomo-s ipo-eifio mictivities (if time

san-oulo-mmmnma mmmo-uumbnmomme alto-n so-panmitiomni (If

tho olimmjuhimmmgmmms into) an imumio-n pontioonu, (-oumi-

T�nn.m� 2

oSpecljic actoritoes of aeet�ilc/ioilioe.�terase and

h a tyrylc/wlim1estcra�le //I .�arioleiii 1/1(0, �aroo p/u.s -

mm!ic iet Ic oil-u mmo, (i/oil h 11111(0/1 eri�th roc//te //jema bra moe

preparatzo mos

Uesults are the meamus ± stamidard errors oif t lie

millmuul)er of determinat i(omis sh()Wmi imi pool-emit heses,

amid mefor t (0 hydrolysis of acet vl -il-maci hyichuoli mio

(0.1 mum) at 37#{176}.

Membrane .�cetylcho- Butyrylcho-
linesterase hinesterase

i.omnolesmm/in ,t:protein

Sarcolenummuua 1.19 ± 0.3 3.5 ± 1.85
(5) (3)

Saro opi asnmu ic

mo-i mculumn 4.6 ± 0.2

(5)
]:rythrooc�to 180.0 ± 11.5

tmumiing moist oil thio o-micl iubates, amid! aim outer

juort i#{176}mi,c-omusistimig � if n omminn(-nvat(-d sarco-
lenimima (24). ‘ihe ratio oil specific activities fomr

timo- twou negiomns sbmo\vs the pno-f-n-mmtial ben-

tiomm oof mioo-tvbciiobinmesterase in time inno-n re-

giohi, pro-summmahly asso oo-�ito-d wit ito-mid pInt es.

rfiit� c-mmtire nmusc-le mmio-mmmhmammecommtaums a gemm-

crab hackgrouumd of mmo-o-t ybcholirmesterase ae -



mug /lemm/idioipl/rigmmz ,.�m,iolo.c / mm/i/o/I, protein

0.31 ± 0.03 1028 ± (1.06 0.8(1 ± 0)10 1.-Il

0.44 ± 0.05 0.58 ± 0.0-; 1.37 ± 0.13 0-12
0.71 1 .8-1 0.61

J.zmm/(Iles /.L??/lIl os

mm/i/i g mm/i/i ,g
proleimi protein

7.88 52

3.02 -18

3.50) 68

1.89 32

ISo i;-i

2.48 36

0.85 18

2.70 82
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TulLE 3

Specific activities at 30#{176}of accti�lc/ooii ncslc’rase (ilool bat !JrLllcholinestoraso iii sarcolemn //1� frommi 1/I/Icr

(end plate) amid outer (no/in norvated) ref/lu/Is (If mat /0cm/i liliaphragm/1

\Talues are time meamus ± st anidard errours iof five cloto-rruumuationis.

Region Protein �ield

Imimuer
Outer
1�atio oof imumuer iou (alt V1

Acetvlchoo- Butvrvlcho-
limiesterase (A) linesterase (B)

i’uiom.m. 4

I)egree of so/ubm lizatwm’ oiJ sarcole/n mmia

mmoemmobmamoe-boum,d acet!/lc/uollne.�terase

after various treat mmiemotsJor 30 1/11/1 at 37�

\�alues are t ho avo-mago-s of t wo (ho-i o-mmnmnat i( Ol 5.

Treatmeni t Sj eciiic I )istri -

actiVitV 1)Utioml
(of

activit

Comm troh

Soluble 0) 0

?oIemnbramie-boumid 1 . 25 1(X)

Cohlagemmase, 30 nnmmits/mmil

Soluble 3. 33 70

�s1embramue-bouumid 0 . 56 3()

EDTA, 2.5 mum

Soluble 0 ()

\Iemimbramie-bouniid 1 . 40 100

Triton X-10(), 0.5�

Soluble 0 0)

Memuubramie-bounol I . 1 100)
Tritoim X-1()0, 0.5#{176}�, imu 1 in

NaC1

Soluble 2.06 67

�0Ienil)ranue-bo)ol1id 0 . 28 32

0� Not sedimented at 5000 X �j.

tivitv as ivelb mis l)utyrvl(-lio)linmo-sto-nase. �I’l

data indic-ato- that tii- distrihutioum of uimo-nm-

bramie-boumid l)utvnvlcho olimmo-sto-raso- is oup -

posite to thmat oul aoetylciiolimn-sto-nmis- ; i.o-.,

the fornier is pneforo-nitimtll� located onmtsioie
the c-imd platc--commtaimmimug no-gioni.

The stability of time imio-mnhmminie Pro-luammtt ion!

was investigated by stomrago- ouf time suspo-mm-

siomms at 4#{176}for 18 un, followed by imuo-Iul)mitiomm

at 37#{176}for 30 nmimm. Emuzvm- activity is

graduably rebo-aso-d into tho- ino-dimmmui fromni the

I’l(m.n. 5

I)etjree u/ .�o/l1 /1 1 Ii Z(it 1(1 of .�(m /(oi/)l(m.�//l 1 1 mo’t / c ii 1 a

/11 (/11 bra ii o -ho a Fl il (loot ///(/i (I Ii n e.�lorase of Or

I(irl(m 11.�: tm�ooitmmio� mltS for 30 1/ 1 /1 (it �7#{176}

\ahomo-s amo- t ho- moo-amos (of liv,- (Iot(-mmmommo:tt joomis.

Ireat nit-mi I S1 11(1 ic I )ist ri -

activity 1)uti(oll

of

(CtiVitV

(ommi t rool

Sooh imble

\Io-mnbmamio- -h anal

(ollago�-mioose, 3() ommoits/mmul

Sod umlile
Nienubmamu- -I O(O(lmoOl

J.�Jyf�u�, 2.5 muuum

Sol mhhe

�I-muihum�oma--hooimmul

�rmitomo NI-liX), 95((

Soul mhlo

�Iemuuiim�imoo--iuoollmioI

0� Nod -a-dmmmoo-mit((i at 100,0(X) >< q.

smmno-o o�ulmisnmio mo-I io-ultmnm , hut mio0mb is mo-li-mis-oI

froumu timo- sam-o-o lo-mimiiua (‘1�moiulo-s -1 amid 5, o-omi-

trobs). �Flio-so no-stilts sugg-st t hmmot thn muioides

of mit tmo-huuuo-mmt o ml mio-o-t yb-ho olimuo-st omaso- tom time

vanioous iimo-nmhrmmno- ty�)os immighit ho- difleuo-nt.

(‘ollago-nmmose, 1-:1)’-I-’A, amid 0.5 � Iritomu X-100

(abomio mmmd iii I �m Nmi(’b) mono- mill kmiowmi sobu-

I)ibizinug mmgommts fomn mto-etybo-h ohinuosto-imiso- mmmd

wo-ro- immv-st igmo t o-cb immsmin-o miulmismimic rot io-ulummu

mimic.! sarcoobo-mnuma fna-tioonis. (‘ouhlmmgenaso- was

inost o-ffo--tivo- oommtin- saro-oleiimnimi niuo-nuiunmomio-,

melemisimug 70 #{182}�of tii( o-mmzvmumo mmo-tivitv imit ii mo

3-ftuld immo-reaso- mm sjuo-o-ific moot ivity (Talulo 4).
J’nitoomi )�T-100 (0.5 #{182}�) al(ummo- was irmo-ffo-o-tivo-,



(- C.

L.JJoots oj ( ‘a( -‘lu , �lIt/( ‘/� , (/ /1(1 .Va( ‘I o /1 acot!Jlo//oll moesterase 1)0 U lid to -in rcopl(is//I 0 ( rot n a Ia mmoa /1(1

saroolom/o /1001 /1! 0//i bra ii es 00 n il o �, -oi/ oblo , part fall!, poirllieol (ooo�t!/l(/oolim1esteras( f-rommo L’/octrophoroi.#{176}

J:liZVlii(� aotmvit mcii are relat ive t oo roomut rols amid uveme assayed wit ii 5 aim acetyh-�-Inetlmylchmohinme.

.�oh1o 1 iomu (�oncen t r�t t ioomi Sarco; miasmic reticu himrn Sarcolern ma Purified eel
enzyme

(a2� 0) 100)0) 100).O 100

0.2 84.2 ± 6.2 72.1 ± 8.5 150

0.8 71.6 ± 8.6 52.7 ± 10.0 158

2.0 59.5 ± 8.3 .479 ± 6.4 160

Mg2+ 0 100.0 100.0 100
0.2 52.5 ± 2.0 79.2 ± 13.5 195

O).S 74.5 ± 5.8 65.8 ± 4.1 262

2.0 62.6 ± 10.5 56.2 ± 7.1 283

Na 0) 100).0 100.0 100
0.6 93 ± 4.3 89.5 ± 4.5 81

6.0 74 ± 4.9 95.5 ± 5.5 83

300)0 20 ± 1.0 45.5 ± 2.5 329

a Values more the mmue:unus± standard errors of four oletornimimiomt ions.

28S n�mi .-�Xi) i��TTAG

but ‘I’nitonm .\ - I ()0 mu I mm Na(’b ‘moos oil-

limo st as 0 tb (t � 005 (0 mliago -nimiso-. I ni 5mOf�O�( 0-

julotsmumi- no-Iioulunui, 0.0 mllago-nmos- mind 1�1)i’��
imio-mo-mos(-(1thi( mo-lemos- oil o-nizvmmn- momum(-\vhioot

oil ) ovo- 00 omit n ols. H( O\VeV(u, mu iv 1:I�1 )�Fs�

I ummought momout a limo mm - s -hot iv- s )hll)ilizmit io on

0 01 0000 -tylolu olimiestenmoso -, mmnsimug t ho- sjuo-o-ifie

mu-I ivity lu-fm )bd (i’ooluli- S ). Smuo-o-ssivo- IIi1)i’��

I no-mit mao-mit s 0 -xt roto-tool � ogmossivo-ly loss o-mi-

z�nmo -, mmit ii ol co-mo- mom-inig spoeifio not ivity.

_�l mmout 0 mm10 - t imimd o of t 110 - s:onc ij ulmosnuic ro-t ion-

lumum-luoound moo--tvio-imooiimmo-st-mois--oould noot ho-

0 -xt nmoct o�d I iv 1 I )‘1’�� . 1 ni mmm)St (01505 1 ho-

vmomu iius t no-mit nmomut s 0 of smimo( ok-nmmummi am itt san-

comI)bmiSnmmie not ioulunum did mn mt no-lo-aso- ou

(10 st moiv 0 o-o-lu;oleoi o-mozynmo-, m-mmio-o- ieoo ovo-mu-s

avo-nmogecl 103 E 4 u #{176} . i’hmo- exe pt io mm t o t his

\\.mos �I’m-it omi )�T- 100 t no -at limo-mit of smno-oiuimisnuuio

m-otn-uhnmn, ivhio-m-eomily60 #{176} of tlmetotal mtco-tvl-

ohio ohimn-st (imts( moo-tivit� was no--o�’-mo-d.

Ilm(- ofloots oil (‘mo2 , � , amid N�a(’l omu

the iuio-muuhmmonie-hoommnud moo-o-tyiohioohinmo-sto-nmiso-s

\vmis eonuipmimed with thio-im offO(ts oomia �)amtially

iutuiifio-d o-mizymuuo- 1)mo-I)mimmitiommi fmoium 1�’leclio-

/)ll(11l4.S. :�ll I hmo- omit io ins (lO-0m(-miso-d moc-o-tv I-

ciiolinio-st(-rmos(- motivity of timo- numo-imubrammo-

1’ro-humommot 10)115 lii mm oono-o-nit n-mit io oni-do-po-mido-nit

mmmmonunoom (i’oihio Ii ). 13v oontrmost, I hmo soluhuli-

o-iuzynio- Iro mum I�lecllo/)lo(iIo1.s u�mos moot iVmito(i

b�- mill t hmo-o- im onus, iii mogn--iuuo-mut w itii nun-

nmo-n(_ous pno-vi oils oohusomVmiti(Omls. Siimo-e divalo-iut

catioomis oiI-o- lumoone -l1-o-tive- imi alto-nimig enzyuumo-

ao-tivity, thI( o,fIo--t oof \1g2#{176} was studio-ol as

a funuet P iii 0of slli)stmmite ooummo-o-mitnatiomi.

IVj)i(mil olomimbio--mo-o-ipi-oocal pboots for the

:-Imomooolemumnimmi imuo-muuhinamio--l)o)umiol mu-o-tvlo-hiomlimi-

o-sto-rmoso- mimo shio omvmmmi lig. 2 fo ii si;hstrmito

commoo-mit rmitioimus iamigimmg fm� mimi 0.5 to 2 nmroi.

�Fime plot is m:ostn-moight limu- in tho- mii)so-imo-o.-of

moddeol ‘iIg(’l�, imiii-ii (-xtrmol)oubmito-s too Js,, =

2.6 i 0:38 miuM. I ni t in- I)msomuo0 0 of 1 0 iimroi

1\lg(’i2 tho- I)100t is a oummve onoussimig tho- o-oumitro)1

line mit (m9() ± 27 j..oroi.TI’hono-ftoro- at substrate

00 mmioommt mmmtiouns 1)(lO ow this vmoluo- \ 1g2+ mmi_
lmihits mic-etvlihmilimio-sto-maso mio-tivitv, who-me-mis

mil)oVe this levo-l mIOtiVmitio)mm is oohsorvod.

Ro-sults 0 )f� sinmuiiar o-xpenimmio-mmts oau sano-o-

pbasmmmio- mo-tn-tmliuiim immo-mmihrano-s oil-c simomivmu imm

1ig. 3. ‘i�imo- moppano-nt K,,, is 3.9 :f: 0.81 mimi,

mmmu(Itime 1)bomt iii tin- 1mo-semmo-e of 10 mmmroi1\lg2+ is

mulso mmo-inrvo-, i�ioiohi divo-rgo-s fioumum the -ouiutrool

limit- mit suhst rmito (0 mix-omit rmitio mis bo-bow 560 E

220 �roi. Iii this 0mOs( \1g2+ (l000s not affeo-t

ao--tvli-hobimm-st o-nmise mitt ivitv at substrate

o-(uno-(-ntnatioumus Oil)OiVe 0.6 inrot, where-as in-

hmihitiommi is omimsomvotl win-n timo- substrato- is

ho-bow thmis vaiuo-.

]T.unom.m; 6
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FIG. 3. Plot of reciprocals of hydrolysis rate (U,

noicroinoles per nol-miute per grammo of protein) agailost

acetyl-I3-mioet/oylcholimi c como 0-c motrat iomi (8, im illimmoola r)

I or acetyicholimieslerase bo a mid to sarcoplasmnic re-

liculummo with (0 ) amid nitliout (�) 10 mmoil ilg(’l2

added to buffer

Points are time meamus ± st:uudamd erm(ors (verti-

cal bars) of tiuree determumimmmitiomuii.
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-� x 02

FIG. 2. Plot of reciprocals of hydrolysis rate

(T�, mmoicrommooles per mmoimivte per grammi of protein)

against acetyl-$-mmoeth ylcholimoe oomwent ratio/I (5,

noillimmoolar) for acetylcholiio e.sterase bound to sarco-

lesmommoa wit/i (0) amid wit/ooomt (#{149})10 mn�! .1fg(’l�

added to buffer

Points are the meamis ± standard errors (verti-

cal boors) of three deternminatiomms.

1)150 USSION

:\I oost -it udio-s ouf mioot �k-lu ohimio -I-it 0 10050 immivo-

1i(Oii 00 ormobuet o-oI 0 ill SO olub ulo-, I)mim-tial lv I )tliifi(OI

o-mizyn�um�s lumo-Pmmr(-oI fm-ooimmtimo- oleot mio 0 mrgminm o of

J�lecliop/ooius 0 )� i)o ovimi(- erytiimo mo-yto-mi. ITo ow-

o-vo-m., ill 0-i mmuimmi)er ool studies, difio-no-mico-s lmmive

b)OMIi 0 ui)50mV0(l hot uvo-o-nm ao-o-t v ho-lu ulinmest (-mmoso-

-i_il situ mmmuol imm souiutiounm, muout ounui� iii terimms of

mifhuuiti(5 omf drugs (4, 25, 26) hunt aIm-iou with
mo-gan(I too timo imu--hmanuismmm of init-mmoo-tioumi (27-

2#{176}.)).1mmtho- Pro-so-nut stu(by we hmave mttto-immhuto-oI
to m o-omnipmmr(- tho aootyloin ohimio-st-raso-s mit -

tmiolmocl tom two 0 difforemut iuioilm})mmiuuo t�j)OS j)m0-

poiro-d froonum strimitod mmuiso-lo- \� itii a nmminminumul
cbo-gn-o- 0 Of mmu-miihranuo- obo-st uuot i on . ‘Time Iuro-s-
o-mico- 0 if unihn-o mkemi emm(l Pimit 0s mi sar( uleiuunma

anmd tho (‘mi2� ujutako amid \.Tflmase mi(tiVities

(if sarooojulmmsnmuio notioimluimm immclio-ate thmmot immo-nu-

l)nanuo- imut-grity \\�m-is largo-ly i-o-taimuo-d.

Timo vaniomus typos oil luieIuul)imuluO pro-pmimmi-

tionm siuiuw uvicbo-difforo-mu-o-smimu--tyloimouhinio-s-
t o-m-mis(- iil)00ifi(. mi-t ivit ios momucb mihi-o difTeremmo-es

mu distniluuutioumm of emuzvimmo typo-s. \. counisi(Ior-

aluli- iuutynvlrimolinmo-stom-miso- mio-tivitv mossou-

o-imitc-d uvitli thio- smui’comleimuimimi iumenilum-mmnmo-s

5111)1)0 rts siimmilmim fimmolimmgs iepo on-to-cl l� 1�am-
mmomnd miniob 1�cogo-ns (30) . \ I emumb)rmuuo--l)o illmu(1

blmtynvl(-imo ulimuo-sto-nmiso- iii t in- sooi�-o ulimuuimmo is

dist immguishmo-d Im-ommn ao-o-t ylo-im miimio-st o-mmiso- by

time speoific sui ust rat o iut��mvlo-hioulinmo, momm(I

(-mum huo oleimioinmstrato-cI mu winobe cliaplinmigni

immuso-lo-s in milia ( 18). l3annmmind mimmd 1�oug-ns

(:30 ) , usinug diffo-i--nut immot hmom(boolougv (rmmclio-

auto ognmophmv of lahelo-cl o-hm linmesteraso inulnl)i-
t 0 ins ) , o-o ommo-bucbo-ol t limit mipj)n( oxiiumatoiy 0 omuo--

thud oof t ho- o-iu ohinn-st-ras- suhst nate sit(-s mi

rat dimiphmrmigimm -mid jubato-s wo-ro- hutyryleimo-
linio-stemmiso-. I�o-o-o-nmt lv Hall moniol 1’iolly (3 1 , 32)

101)0 mm-Io-d t limit oovor SO #{176} o of tho- (-imohino’sto-rasc-s

extnoio-tmiimlo- frooni uvimoobo- mmit diajuimragni nmmuscle

is ao--tvlohoulimmo-steraso-. i’iiis ost immimit e was

1)0150(1 omni thc- Use ouf sj)OCifio o-nzvmmme inmimihitors

im�itii I muu�i moo-t \lo-hlolimio- mis tiio� subst into-,

natiio-n thmmimm spo-o-ifio- simhstrmotes. Timims timo-ir

no-simlts miro nuout olim-o-o-tiv eouipmimmihle tom timo-

pno-so-mut study oil l)mntynylo-ho ohinmesteras- miSS(i-
(imlto(l with intislo lmiO-lmii)mminiO-S. ‘Fins o-nmzvnmme

m1p�)emii5 to l)o Iuro-fo-n(-mmtimiblY louoateob iii time

imonimumio-nvateol Pout 0 of time smumoo bomimumimi, wimibe

time dist nihut iomi o of 000otvlohio)linio-stOraSO siio ows

thmo- o-xpo-o�to-d mosso io-imit i(iii ivitii t hmo inmmmenvmitotI

pant of time nmus-lo-. Base-cl ooni Tmmiuie 3, 011)1)10 ix-

inmato-ly onie-timird 0)1 timo- tootab sarc-oilenmnma



29() LnU .�xD .\mmTT.m(;

mioot y lohio ohm st omoos is �iSs ooimot eol m\it it -miol

I mimoles, 0,0 oiim�)misimig 0.3 � ; oof t lme nuemmihmamu -

suimInot- (33 ). ‘Fiio-(lemlsitV of this -muz\imme iii

I ha- -miob jilmot 0- is t in-mo-tm a.o- -st mutt ed to 0 1 e mop-

l)i iXilummit(l\ 200-fold huigluo-m tluminu iii tin- mo-st

ol� I In niiuis-k- nuionuihoioomn-. ‘Footmol smucoik-numimumil

moot ylohio hini st o-maso moot ivitv is 575 f 40

I onuuo ok-s mmuini hio-mmuiohimojulmmoogmuu , mvluiolo o mu i -

l000n(5 mvitli 46() ± 15-u for tin- sunlmto-- o-mizvmuuo

( I 8) 0 of mulu olo- hio-nuuiohimipimmmogiums ( :ootyl-�-

nimo-tiuvlo-iuohmic smilost moot o- mit 0. 1 muuun, 30#{176}).�Fimo-
-iiiuuibmomitv I )0t \V0 (ti t ho not iyit y o of t him it-a mimi! o(I

smom-o-oml(-lmuluimo imit-nuui )nmono- mind -I limit oof win oh-

niuuso-lo- suggo st 5 t limit muu ost 0 of t Ito moo-o-t yb-ho

limio st -n-mose is li oemoted omm! t hu(- -xt -nmual sinnfmue

od tlio sano-obo-nmmnma numo-immiunminmo-.

i’lio-stmoluility momi(1 11100(10 of liimidmmig if �ne-

I �hlu mlinmost 0 -nooso- I 0 0 smono olo-nummuma mom1(1 500100 0-

I ulasiuuio iot iouluni miio -mmmlamino -s oil � )(-mon to o 1io
(hillom(Iit . �lime o-mizviumo is fimiiuly mottoula-ol too

smoi.oo obomumiummomumo-mmmiummomuo5 mimiol is no ot cbo-tmio-iio-ol

I �:‘- suo-o-i -i-;siy(- oxi i-mootionms mit high i oak

st n-nugt hm (0.6 ii I�( ‘I ) . ( ‘ ollmigo-nimoso-, mis 1�’#{176}-

\?io oinsl� i-juoimt o-ol l)\ bloill momuol l�o-lly (31),

selo-o-tiyo-lv mo-h-moses thuo ommzyniio- fmoonuu smomoi

lomumnmua muuonuul om:onm s I �mort oof t ho smiieo mplmismumie

not io-uhimiu i ao-o -t ylo-lmo ohmn-st o-imoso- is so oltmhilizod

at lo ow io ohio- st m-m igt Ii, j uamt ioumlmomlv mmmI ioo- pm-os-

o-nio__o- oil 1/l)’F.-�, -tmggo-timig thmo- imuvolvoimmomit

ui (‘mo2+ 01. \lg2� in luimiohim�g, as also ohisonvel

10 mn h oyimio- o-ivt hmm oo-vto- moo-etvli-hmo obinmo-st-mmise

(2#{176}.). .�hu mitt 3() � ; o of t ho ono-tyh-iio mlimuo-sto-mmise

mi this immenmbm-mommo-is nuot oxtmmiotecl l)y 1�1)T1��,

inidiomitimug at boost two typo-s oof -nizymmmo- om

dub -mo-nit mmuoodo -s oof mitt mu-hmmiuo -nit . \\imo mb - l)mmiill

mimuol or�tiii oo-vt os shu ow simuuilmim ho-iimivmo on (29,

34 ) : oobuoimt 5()� ; omf tiuo miz�iumo omonm In- soolu-

1uilizo-d buy i:i )‘I’��. ‘I’m-ito iii X- 100 mobommo-is

mo-boil ivo-lv imiohfo(t ive ill 50 iluhilizimug on--tyb-

oho dimio-steras lm omim lu mthm mmuus(lo- mumonuihmmiuue

lmmio-t io ohs, mmhio-no-mo� t ho- emizynumo- In mmmm hunaimi

t isst_lo- mili(1 molsco fmoomuu o-mvt limo ot�tos is o-oommm-

iuleIo-l� soluluilizod bu� this do-to-mgo-mut (35, 36).
Houwover, �fmit o mi Xi- 100 oo onumbimuo-d mvithm high

salt ( I ii N�mo( ‘1 ) is as of1oet ive mis oo ollmogo-mummse

mi obo-tmioimimug mooo-t �lo-ho olino-sto-mmiso- fmooium smmn-c-o-

lemumiuma imueimmhmmonn-s (32 ) . Ii r-sult s

go-st that ditTo-no-nit mo-nuhnammo-s co mmitmunuirmg

noel yb-ho olimiostommise mummov o-moo-li imavo - 00 spe-

-ifio-illO 0(10- of iuim�ohimmg thuo o-nmz�numo-.

Jm!to-mluno-latioonloil time o-ffe-ts of olivah-nt

omit jo onus ooii muu-iuul unmonmo--bu( oumid mooo-tylo-lmo olinues-

temase-s is 00 muml)lio-moto-ol by mo muinmumhmo-ioof lmio--

t 0 mrs. ‘Time ammooiuumohoutis 1mo-iimoyio or sin ow mmimm 1’igs.

2 mumid 3 oouuld mesmmlt fnoni mmumixtmnre (if t�vo om.

mui(om.o-nmo-iumiuimomu--houum,disoozvimuo-sivithidifiem-

omit Js,, vmilius amid I iimmolimug aflimmities iou

oat a mms. .:� 50(0 mud mimmpliomot ioumi iuumov buo- oat io iii

I dmiobimmg I my 0 it imo-m -it mmno-t un-os in t ho - lmio-ummhnmimm(,

1uamti(-inlmoil� of divmoh-mit icuus, wlmieim ooouboi
im#{236}fluo-mio-- tin- o-miz\nm - immdino-o-t lv. IIo\vo-V(-n,

n-stilts tin time mluo-lmihimmimio--b)o)uluol o-iuzvumuo-s

(-mimi ho- imito-mpm(-to-ol 0 on1 t ho- l)tisis 0 ml -mitioim

bimm(bnmg sit-s to im- oIivmolo-nit imonus momid huisqumitei-

miarv (Im-ugs kmm uwiu I 0 1mo luN-so-nit iii iiunifi-d

moc-tvlcho olimuost 0iOtS( lumeluoomatio omus.

Pout oof tho (OitiO mu miotivoitio iii 0 of so obuhlo�

oio(t\b0hl(ilimiest o-imiso- is clue to mum imiomemmsm� iii

ii 0mb- stneiugtli, wino-hi disaggno-gmito-s large

mun oboo-mnbmor wo-ighit o uiiul)l(X05 (37, 38). ��c-tivmm-
t ic)fl tibso ) (101 uon ids oonm t I mo iumitune oof I he c-at io umu

ohivalo-imt imu-tmil iomis momid smmmall oimnmiternmanv

miitromgo-mm emit io omus I uo-uug mumoi-o- ( 110 -o-t ivo- t humon

Nmm(’l ( I 2, 39). I-uithio-nmiuouio-, miotivatioumm is
nimiximumal nuder (0 Oim(lit iO mis ivh-no t ho- cli-aoo-t’vl -

mitiomi sto-lu is numido- mato--limmuitinug l�o time muse oil

00 Sl)OCifie slmh)st rmito- (pimo-moyl miootato) ca ivimo-mi

0 0I)tium000l aootybohio olinio- oommcomitiaticumms mim-

0Immj)booV(Ol (40). ‘l’lm- aotivatioimi iumeeliaimisni

is I has mico-elommit io.)mi 0 of thio rmite (of (leac(-t’Vba-

t io oh I )� I uindimig oof omit io onus ho an mimuioimi- sit -

of tiio- Oicet\lOitO(i euizViuio initomiimoobioito.

.A study h�- \Vius (‘I al. (28) oil immo-mmmhnmimme-

buooumuol aoo-t�lo-lioolinio-sto-imoso Iimo-1)oimo-cb tromni

1�’le(llO/)ll(1IlI.S oolsou sin o�vod moot ivmit io mit liv

)oIg2± amid (‘a2+ nu thu pmo-�-aiio-o- oof ooj)tiflmai

sith ist n-mite -oomio-o-I it rat a omis. �1’iio 1\ I g2� miot iva-

tio on iuimmiouimmo-mu mm immis to ounm(b in timo- pmo-so-nt

sttl(l\ loom- tin imim-o ohnuimimi o-mizylum(-, l)tit (ummly

mit sui ust mmit 0� o-oimicouut i-mit io onus 0X((e(hiimg 0.7

i’UM. A-tivmit immi \vmis ho ot ooi)so-nvo-d loon thu-

smomo-ooiulasimmiriot io-mnlummu mmmo-imml)nanie, suggest-

jug m�oak our oihsmmt luimuhimig of )oIg2+ tom this

o-nuzyn_lio- 51)0(1(5.

_-\_.t 51u1)stmmitO eomuo-o-nmtmmotioomus ho-looim 0.5 immirsi,

:#{176}�I g2* mmml uit S mu--t v loimo oliinst (-mmiso- imm booth

iuutnso-bo immo-imul mmmimio- I uuo-jimmmat moomus. ‘This 1uho:--

ho oimuomuo 011 milsa o ooooimms w itim s ohuble ae(-tvb-

hmoolimuostnmoso lm aim ho ovimme o-ivtiiiooytes i)ut

is itoot ohsomvu�1 mu limo- soolubbe eiizvnie fronm

L’lecliophoius. ‘Fhie ool enizyiiie sho ows (unby

mootiyatiomm bu� (‘mo2� mind ‘�o1g2+ oven tho- rammgo

of siml ust i-mit 0� 00 unioomit u�mit iomni I nommm I /.LM to 1 immun

(‘ib’mihle (u).
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1 nuhihition 0 ii o-rvt imro oo-yto- aoo-t ve-imolnios-

terase by catiomnus is oml)so-rved ummd-r Coimu-
ditiomis imi whit-u tho nate-hinmiting stel) is
ac-etvlation tuf time emizyimme, e.g., by time use of

a sI)ecific stibst rat 0�� (dipropvbacetvbchmo ulimic-) or

at lo�v conio-o-nmt rat io�mms ml acetylcimoubimio (39).

The effect s of quato-nimary nitrog-mm catiomms
omi reactioimis aimalogous tom acetylation of time
emizyme, miamely, carbanmylat iomm amid sullommyl-

atiomm, have beemi studied cxtemmsivc-ly ( 1 1- 13,
41-44). Time rates of these reacticnm steps are
markedly altered, espeo-ialby by large bulky

b)isquaternarv drugs. Those studies hmave led

to the commeept thmat a(c-tybo-hiobilme-sterase is au

allostenic o-imzyumme whicim, iii additiomi too the
catalytic cent(-r, posso-sses anioumiio sites

imaving a high l)immdimmg affimmity for i)isquato-n-

mmar�’ drugs such as d-tubocurare (11, 45, 46)

amid galbaniiuie (13). It is significant timat tho-
regulatory effects of cunaro- amid galbamino- oum

souluble as well as mmmo-nmlwamme-boummd ao-(-tvl-

o-hmouliumo-st-eras-s are ammtagummizc-d by Mg2+ aumd
Ca2’ (10, i3, 2$), suggestimmg that tin- immoir-

gaimic catiomus biumd at tlmo- albousteric- sit(- of the
enmzynio.

A simm.iilar amltago)uiismmm l)etwc-emm cturare amid

CaI+ was fuummd for lmmenmbmaumo--bo)und omo-etvl-
(-holimmo-sto-rase ouf sancompbasmmmic- ret io-uluimm amid

sarcoleummimma. Time aciditiomum of 2 mmm�uCmm�+ too

mum(-nil)ralme suspo-iusiomms in tii(- 1)re-semm(o- oil 3

/.LI�i d-tubos-urare oaus-cb no enzyme immhnl)i-

tiomm, in commt-rast to) time approxinmateby 50 %

inimibit io in o)l)s(-rved wit imuut pr�-vmous e-uram-(-

tr(-atmmmemlt four b otim o-nuzyummo- preparat io onus

(Table 6). \Ve timus mittnii)ute tin- mimimihitiomni

til mmmenmbramme-boumiob micetylcimo oliumo-strases by

divabent (-atioumis too hinmdimmg mot mini milbo�usto-mio�

bimiding site.

Time preso-nit st udy clommiomust rat es t hat

diffo-rouut mmmo-mmli)rmmno--l)ouummdmoo-o-tvlo-imo mlimuo-s-

terases, evo-um fronm tho- sanmo- tissue, ju(osS0�S5

1)roul)erti(-s that aro- distin-t fnommmtune mtmumthiei
and frommi t iio)50 0 if sculubbc- ac-o-t vlo-imolimmo-st em--

0150-s. Soimie of thi(-se oliffo-ro-mio-o-s moppc-ar too ho-

euizymue-sp(-o-ifmo-, suolm as tin- Iuroso-muo-- oof

different catiomm luimudinig sit-s, possil)lv due to

(liffereimt msozynm(-s. ()t in-n obiffo-n-un-es, su-im mis

the mode of attachmeimt, might i)( spc-o-ifme tom

tho- structure amid lumuct io mumof tlio iimo-mlmnmmmuo-.

‘Fmil�-n togo-ther, the nesults sujujuomrt time possi-

hibity that oooetyboiiomlimio-sto-raso- nma�- havo-

iuii�sio oboogiomil tonal io onus imi iumo-nmiumam,o-s oit ho-i-

tlmani mi molo- in svnmaptic tranmsmmuissiomni.
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