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'å'bÈ è!¡sûF*ËS.8etr f,esèÞr8 åÈ €åsËtgbÞþ6fÞtl6 iþ?edtldêttôn are

#ê¡rã{e€f6ê ê¡!d * bf3,éf trêvå6ç aÊ tbÞ ååti6céå$rr3 ôg 6tnêÈFr}¡räerþitg

E1et'bÈ¿B åË gàvðè¡ ?¡¡e p¡iobt€s rrf p$ópðt' pÍ6¡'Br¡!tåGf* af, êås*glrap¡rsreÈåe

*ssÞX*ã åa ço¡çå8ercå, g&s &qr¡ååt" s.sli¡ês ðf, peot6Èe lrêÞpo$eEts ts ts

6eFt¡s 6sð lå*!ed eråð *bç valueg obt*lred, by 6€p&eBÈô rås$bÕeB &$ê o *¡É

Fer'èdl¡ Â F6"¿sir ÈS Ëbr¡ ÕIé€tssFhôlcÈåB gn?êðgå¡$¡*åsãå sf êøtr*baóEpgèg!

93,Èåü p*BtË*Ê åã dåçêÉ 11ìr to l}ðãsÐbBr l*S4r *)ernbeorplaa¿ f,lütr¿t prÊb&bty

êÕ¡è&*ånc Þl,bçsÈs. *!ph6ÊÌå gl,6þr¡:,å,8, bsÈå glðtrxlåþ, ê.nd ííeþå Etptnår,h,

ç¡¡erÈsÈ êàå,sf, ¡ÞiäÞobcêtË aiçÉLÉÈêt$c .{*ãr !{ Ba¿ Tr elÞbå,",¡, SIÞþètrln sÞê

fE lrFtaoile! Þ*?€ gs* lrese 6q-g*¡,ôÈûèÈ¡y iîæðnetrete*. å s¡.ü*¡s áèthe¿

fr¡r elaetrspbórêûåð çf 6ê::Éþi,esp*seå flE*e ts*tßåse ¿€ ¡*ðquå,r'@ð, å* r,rbieb

fåÞrçilù$lbtû !çesr:.eis ¡eay b€ ot¡teåäö¿l ff$â sEs¡*. ået¡i}rlËg Èf f¡.1¡td¡ åBÈ ,,Þ

r4Èi,Ðb åè ð€ã1ìð € È ås ðeseterei!¡

Fart 'f f .

rlf,tsr er¡l1t¡¡{ Éì¡t otÞêF Þstãoûs åf ssåoent"åttår¡ åd *aË&igg.

fêçåesy. 9tftecx d&ÉploË êS 6*?çþüðspåa¡*l flr¡åâ gfo& {rltsÍ.Êeåly soà.È&l,

¡a*åênt$ nÊr* ôr¡bjc€têi¡ tÈ soÈscr¡tr;å*åoa by f,ieiyo|s å!¡d nsdet¡yo tlr€FÞr¡"ð

Èceft6c ttsar¡då ê91trÊ(¡t sE bsgs. fã ¿n slsqtrðp¡roro, !.Ë êpFÊråèüsr s¡lE:plÉs

sf ssrts¡, çf dål$téü eB* seoËe*6t:Èreåeù eesu*, üf d ål"Bteð eåd, ecçr¡rêcn.

*sèteè ¡¡3,*$Þ*. ca rråXl. åÊ t!èaüûritt.€te& eeerbnor¡iåü¡lt f}ì¡Í.* s6ir6 *Ds. Ehe

¡:ûsÈbaé rçès shesa Èo åo etæple¡ ðt{ ãöt êeneüuro t&è pþoËËin ðffi¡¡cþe$tc,

ssd ã&s eelreblÊ ef re¡rro8uoibl,e FÊsultð. å ûøJ¡oþè¡! {àã!gåBÈÈü es I q&B

úûr:qlstÉaÈl,y ÈeéB ÞseÞ6d.1n¿i tbç eSbBRås f,rèd6teÞ, s¡:¿ g${e }6te frestgos

t{¡¡c (rüðÕåsÈã$Èly 1$rFËs666¡ 3!:E atùÊs. s{epør¡snÈÉ ooa*å*teat}y pf€8€jt

$år.e åãb!:ätR¡ *;,FbÞ.Ê fjl ôbu3.1ß, Þ&d €s.ffiå glêbr¡LlB. yhð iâàË&aû å* orÉr*

õ¿ùê¡.sd *o bÈ sr¡åÈ&ïlê gûs ÕlÉnåçeX *¡d ¡a*caro¡¡ ÈÈudåôr.

JÑ'#/'4,@*



jl{d Ei,"{{f1'iìÕF"d.û\?ìì,iig F11jÐ3.*¡," ri-{ii¿ågir *rÃõ!¡Ìo¡jpï¡n+ }}!11;.j p{g:i,1i+¡l

1ìrÎiglru0'r+q¡¡_

r-rlls Iloviqs of Jlac@- !q -c.s.F. rÌroteln

i fheery of slectrophorsefs and DevelopmenÈ Ðf tÍ¡e ürr.gsnal ååetl¡od.

f t llellmtnary Son¿¡lde¡aèåi:r¡õ. in EteçtrophÕreùic Teclurì.r¡ue 
"

(a) Selecùj-on of the liuffer.

L) pH
2) Ionlo ConcentaålLon
3 ) \æe of Glsctüohrba

(tr) Þop¡iraùLcn of tbe Srrlretance to be llxamined.

1,) Homof,yoia
2) Ðia]-ygùE
3) Storuger
l¿) Liptdc tremoval
,l Fbeezing
6) Heating

1å1 fopea of itlectrophoyeltLc Âp¡raratus,

l. }tkee .TiLectrephoræls J:ppårå¿us.

e) ffaoro-cell.. b) å¡te¡,s-¿clL

?. flZonerr lil.ectropholcois.

l¿ Th€ory of Zone !ìlectropho,¡eslg.
?l fype".of Zone älactrophrroals åpparatus,
f) lIethoda of ilotein ËFtlaêtton. -

a) Stafuing end gf.utrr:.atlng.
bJ $têtn1ng and phoùcanefii.
ê) Âctúå1-iltÈr.ogen ÐeleÅinaùùon.

iv lìesultu of Eleotrôphorcsls.

(a ) Ser.unr ltotelne.

(b) tlerebr eE;åna} Flr¡ld Êroùefus.

I) lypo6 of proùein
2) Propertiee of iroèein.

" fu$u!åry.



¡ê-

4N,Eri$ôqRg¡rgsEr{s.$?qÞT pLH0gså& gs4€!ryEsr¡går psûBx¡q

gg9å{ e4eÊù,Tq,Þbóq?qro,p?_,}erqr,.of ,ðgq8qr få¡úqeåpqnqt nrugll

I ügtôrlal¡ tid ¡drgho¿lr.

f) 0o1t¡eù10¡ of Hôtertal.

e) $cthod of Oo¡o¡ntr¡tlon,

!) Efeotropbdrcôtr.

{) Steintag aÞd Fh6tÞ@t!f

tt Rolultr.

tfl mrôupsloû.

lv $unuo¡y.



.t-

fntroduotlon

tho oerolrerplnat flutrt Frotrlns hevc boen EubJootÐ¿l Èo

fraotlonatton þ ohrn{oal andl olaoùrophelEùlo uthødp. Tþa ol¡¡ntoal.l8rll

êEd lgilåo.ohåþloat sttho&atr4Or4r. }rav6 rosu¡.trdl ln tb¡ ¡cpsratlon of

êo¡€þo-rFln¡l f,lutd al.bun+n an{l 6loÈulln¡ rlth ùhô glåbl.Un bstng

furùlter flsoùto¡åtðrt Êo gðÞã globuttb þ imuo-abutoal æsns.êr4,
llw r¡¡ual shratorl t¡¡t foe diüÕrþlntng thl ålbu&rn gt¡¡bulln raùto t¡
aot u¡rfutr, or tlogrnilablo.lËr!? Ih¡ ooLloülal 6old ôerÈo of tang¡Srf?r
!6rÍ916916ù16â and eth.rr ß!e not holpfilt, ln dllf¡rsnülEùtsß the type

of globultru pr.r.ut86 åxocpù ta Gho 0rõè of, gaurna gl,obulùn, rhLah rh6ðr

" 
rgr (parrrùt€, o! flrÉù Boñå) qsna !¡ *pfto of thr nlxùruå Òf ethôr

groÌultno oF oû rattrr thð ooÈpu.0ÂtÇdl ohnloal fþaotton¡tton mtbo¡tr

of 0shn?rå and otlnm¡gr?3rff rlr!.uh håvÊ rÇrütådl ln thr e*paratlon of

owr thlrty áånrB Bot/Êlh GotàFon|htrr h¡ve noù bern appLlrd tü ßorêbro-

aplnal flutrt Þlotôtn¡.

the &vclopñråt of a tepcndable, llapte olÐatFophs8érls

t.ohnl$3 tg ùhå lrrù flftee¡ y*¡ãt bâ, nqile Evatlabto an oÞps¡hrnlùy

to stu{y tba dorrboaptnd ftuid FrËù€tÈ oorpo[lrrrtår To bo usefütr rt
a ollnleal anil r*Far!.ÐBtãl artJreËüf ùhåro lèûhnlgusa roquln tbo

oonctntr¡tsdl preduct af ¡nalt .Bountr of su¡beppln¡X flul¡t¡ Íbtr ta
nec poB¡lbtrð a¡d it ls tt}9 purpo!6 of, thlr Þâpqr tÞ dLaou¡s ùhe theory

sf, ulæoelçot'rophorctlc Èeehnlgto anil tho apptlaatlu ef, êlsçt]oFboprlr
to ùlrc oùudy of, oembocplnst fl.ui.r! protelLqe.
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¡. l4iong gg..#oç qqr/horgå¿g.qtrg thq_Þy?lôÞSRnÈ d,.Êb,€ qitl

fhr quantltaûlTo ån{ qu€trltatlr6 Ërtlqsttcùi of €$ðbp¡plnal

f¡utd prot"råa, þ cleotropborsr!¡ tas tbå dttaBt oÈn¡{qut!ñ of t}å
&lrtepn ¡ù of s tåütnf¡ôtory davlac þ Ttueltrrugår9l f,sr ùhð neârurcñ{nÈ

pf ùhc aorouenù of, Frôtola parülclca lþ an Ö]"å0trtoat ftEldl.

Ihl¡ frê!.rty of oollotilaX paFtloX.cr ef aovtng tn aa

oXgütrtrôl ftelû lrå.1 baon khøn for nolt ffef s hundrçd ylrürr.and hd
btetr äloolflaclty aBpt{¡tl ty gará# a, rarly a¡ 16gg to lrotrlu parttol'r.
(lb abowd aà thl¡ ttÞ tbåÈ üÌþ nlgråüon veloatty of tþ parùt€¡',

&poailo*t sn thç ssftllÈy of ùhr ncrllul).

Earllof usthotl¡ 6f d$óoù ob¡rtçatlen tnvçtvod tb¡ uce of a
el0!êðÊep6 but tbe oùop¡.vatlon of aany of Èhsãå rüal.t ÞårHç¡.Çr ,t
lEp0nrlblÒ by ùb!,a nethoit. ThÇ!ðfoFe, lt tr loËarofy to otuily â Xayr!

óf Frototss rathcr than a rlûgtÊ parütolo. If thlr la¡rur æwr lnùo an

aåJaetnt nodlluø ef the saÞð oleotrolyto âor¡otnÈFôütoù, ùFo 6åth€dr of

analyatr d! oF€À,94 (¡) fU fûrü ts to takc orrt thc tãyo!. enal ÁËalyñ

tü for lù¡ b!,ól.ogtç¡l. aa{l ohËrloal proparùlel. (t) fno Eeqon¡l rthsû is
ùo uealur¡ ül¡¡ dllstanGÐ Èhc lay.r, or þFi ÞF olrêly, th¡ bouü{taty of

ùhc layrr¡ nonor l'lreto tro notbqllo aan bs eorìÞln¡d.

At ftrdt tho üa¡r¡!6mnt of ùhc att0tqneç Èhs b€uådlary ûoy¡dl

oarltt onþ be agpttoâ t'o colorodl rubotanoee¡ buù 8railua}ly 6tbê! &othott¡

ðaEå laùo nöc. lbr¡¡ tn 1986r Êvrtltrng ¡!ô ttËêtr¡ur nxle u¡o of th¡
ptropgrty of prototn of ebsebtng,ultra.vlolot ttgbt anit tblc allorcd ?.tça

to rËå¡uFr solortea¡ Enbstano¡, lbe motbod tltuçüratcd Eoao of tlp
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dlfflor¡lttos vhfah nlght bc s¡aouatüsd., It¡ ssa found thåt lhÊro wre
unsvotd€Þle dlêturbsoôo åt tÌË olââtrodoa, sê ùbåt thÉlc hEd te be

aaparated fiom th¡ prototn ¡olutlon by a salcrlXctÇd qnaÌ¡nt of buf,for¡

and that tb uXüra-vlolot mthc*t ra¡ nat soagltlv. .nough to ploÈ up

aany of tho protåtB bounilållÉË thought to bå pnee6¡t. noævs!¡ thcso

Éårly üËthods .ltal lltu¡ÈrEtê tb6r6 ttll t66ålðËtrte potnÈ of o¡rèåln

BroÊ$ir¡s ntghü àe ard what thå ehwactËrtr$ð æblt!6y nrlgbt br.

ålthougb tlËôê workêrt htd bo6s u6th6 rLootaophffåsls fer
mont dFÈðF roparatlon of, proùet¡ fleoùlena¡ tt wa6 not untll lg3? ùbat

f$ail,r¡#å 6rÕ!oåbå th¡ nesù ¡orlouå .lt$l0ultt6g thqÈ ste6{t lB ùb¡

wry of ieolatlng ceparaüo proÈein f,rasttcns f,roa the aerua,

TlçËttus éå!lü potÞùå{l out94 tm ¡.lDlùåÈlsBÉ ef hlr ÐÈbsl,

namly that tho onþ prsp€lly of Þrêiâlq belng eoerurert þ oleotrophora;ia

la th¡ uoblllty of the pr6t6ln ooøporsnü¡ Èhat uany lsrðc ÞåFülsþa
(1.0. ¡re¡6u*oharldoo) Ëêrry no cbargÊ rt ahy Fgr Èhat nany p8otôrn

qÞflFonrt¡tË (1.ç. tbc albuq:ss) b6rü åeêsty rr a1wEt noetly thß rEEå

lËoeloot'rlÇ pËlntð (tttbeneh thsy 6Þy6 aÈ qu!.to dlfferrnt ûrbfllùtðõ 6t
anøthôn Ft)r Iåsct.r.us falü tbat n6rrelogloal rå6Étton6 srd sslublllttcl
ôf üyaü¡lltnå ¡¡ata¡'lal arn Eorê øpooff{o propartbo thaã Èhå elaotre-
phoraùle mbtllþ av(,n lf Èhþ sðpo¡aùlon ty ùÌ¡516 mtho¡l¡ nay noù

alwayl noon ro ð1oðr out aE Èh¡t €ÈtefEÈd by oleotroþhoriilËB. ït
nçtgil ùþ Êprååå!.ä* sf ühs boundâ|!.að rhtoh oèå¡frtc *en Èbå suÞËtrneat

rss$ Füa f,or a long tl$r çhloh h6 dtd nðt att¡tbn¡üe tÞ dtf,fnsfo¡¡ buù

tè sÈpa!âtlqâ¡ andl wbloh eouS.dl bo mrprafd. Ìbfa tbiu€atcd tn htt
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êpåsls¡r (uoa eonflree,:) tkat Èhe proteLn cen6;sneate H{þrs nçq b6FÌd€êíû*ê"¡s,

sF ðberg èl1êrç sae åÈ q$kfrÕ!{E êðar€é €g d1ßtBFÞspiû6 ga ¡¡la &¡iräf*.tüs,

lIr Froll*lnar.E toaaådoratlons ln ¡il€otro Þh orotlc ?s.:hnlok

ia) Íaloctlon of a l3llffâF

'¡he eeålol: of varlsêla*s in èhc p¡i, Ioa¡c etrêÊ6?b e6d t¡rg€

ðg e¡.s*grelyô€ ¡iaeseBt oa the e¡ëcteelbðr€tle bstìeeloEc ef, tùë pr,ôisln

loa ls lnportant"

{f) tbe ãetl.sn cf eÞêãêiëã iã Ft¡--frotêls &61,ÉeqLêts aÊ d¡ffêreEt

eetü.r6 ðâs! I!&ve ãÊ leaal,eeåris Fêlr¡t, ê p¡t &t $bårÞ €he nsgagli'ê es$ FoBl*

tf,ye cb*å&èé Ee€6 gû hé'ÀaE€s éÈeh Éth6f,, eRå åè nhlth, eaoB$ el,hBr glrieçe,

ghÊs sðSubllitF ef, thG FfoË6ls lq {*i, itri nlnÍnnl., rlsô a¿ iÊhích lt ôo€s

å8t â€t'tr lÈ åå strërÈrler*I frsfe.S? ff Èhè protÈåB satrlðlôn 1Ê êÈ,de

eã*orgly *Xkal,lne, thè $rBoèeAn $Þ1e6çlê rÉþteh ie ls the ¡r¿6s*j*l6satlag

stþte¡, clrêegas¡ thô Ëfr¡,ßs grogpe beeoaø eorglaÊe!.y ðtFgðGÉå,ù&d, e.È6 Shq

cårþoäJr graups èrð Bhehangsd ao l,haå àhe rdolèel¡lè heß s ¡ÌðS ¿þ€aglr€t

ehBpg€ enû åè çiglf eå€pBie t6 *hÊ Ëds¡.tlv*ly êhêa€*d ;)e¡,€, ùa à}}ð 6tbó"

h*nrI, lf 3r,@ tbe l6üe!@ctrtc pol¡lù thð oolu6lon bê esäê ÈtroõêÈtr êold,

åhe *nlt¡O €fôuFE *fê uBebÉsgé€l t¡i¡åI,ç the gartlsEy gf,çlrpE l¿E'ê €éåble6g

lrtth tl I lönÉ ÉÕ that ühð B6lê€ulÈ bå6 s not Baeåèlve çhasêê. !t ce.¡

bê shôsa ùh s.ð the ar¡nber of theBê ,,gseê" cbarg€å, {BtåheF l cr *} oa

tbe preteßa raol€eule 3B {lre€üly È61åÈ€d to 6hn &ob*¡!Èg og *h€ $raùel,ã

ä!ì,@eEleå _Tbtts, lf thè i.esL* 8Êrâ S8f¡ t6 lc€på *ßEÉiêÈ?, êBd tbê Fli

eerf,€d g*úñ j to 1?¡ *r¡d lf elfh èesb ßbêage ef pB {a) tha B$BbèÈ Òf

froe aeßaålre sné *cs!,tlve cbûrges er€ de$ërsringd by tåtf6tloß, eFê
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{b) tbe aoblXlüy of tk p8otoln Ealutlon lÉ dêt6rnln6d, thon it wf!.l

bt coen thât ths eleotrøpboroti€ ßÈbllt.ty ad tvalçnçcn of ths ¡rotole
soluÈloú aù a gfvon lonlo aùmagËh wtll be a funeülon of tho Bff.37

tlrooo pofnta aFe lllr¡Ftrat€{ !.n Dlagran I b*lor.

3115 (7d 9ltrl-1 12

-2
-1,
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*8

-Lc

nH-00 c

Dlag. I - &lcoùrophor€tfç Kobttr"ty andl VaXeao¡ Þf Otatbuütn aÈ, S.1,0
XøDl6 Sùrsn6th.

the ¡olld llno re¡rronont¡ valenoar ånd tho o$olgo rcÞrsront
o Xootropho,nùlo Eobtll ttao. ( fron- Loagasorth) .

F¡on a sonslileratlon of Dlogran X orrê Etghù &dugr ùhe pl! at s]rfsh

ålÖâtrophêÈeål¡ ¡houldl bo osrrlod out.

(tt) sffost_ôf to¡!r. aanqcttt!âütan

Ít can ho ehoçn ùhat tf tho lorl.a tùrength lø dc*eaeed¡

thslè wtII bç a nors pre6lpttaDs oh¡Bæ lB nhe mobnltt of, tho protrÈln

aolntion rlth eeoh ohango of pH. thrr pt¡rnoãrâaon lå theught ùo Þs dut

ta a n¡hl¡ldingn cf,fþcÈ rshtoh ùhç aüsorbêdl lor¡s FâF tha t¡uff,s¡ oxort

upon thi protoln nolcoultr
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Fe (r,l

eâs¡$Etosð¡ qaarl eqE oea¡g

9.S ¡iá ?s qÊã86{+s âïtso! OT.O So ¡êJðqq (lnuøaea¡ atrranlg¡;tq 1.fi¡g o¡p

Êa$s¡Ëddri sú¡T661& oq$ $c ðseâ 6qg uI osoleç¡61aead aÏqnïóssl s.!óå

a¡ e3e4oad oqB q$Iô! ã*¡u¡qr:n* çór¡ sê.{ ,soÎ+*¡luoäuos sq{to.¡qselè qÐlq

d1o*¡¡egøa ë ET s{t og rsuo¡ sr¡èTr¿}lüs ðo df4Ëae +$¡scroÐ e* ?ue d{rngâô

o4 oe8anqo oo;; ãrgao¡1e) sguonodr,voo sqt ¡ê gÊ!ãe JÕ gr¡tod Òlá?à61çês!

sq+ *1oTõft Jô å¡irq€ Tloèr ñd gr¡Tsêåãñq l?-s¡sçs¡ 9{t êAaq og sÀ4q 9Ïn6e

.lé¡l$lq € qô$* u 6lã orôr¡dê6?Ð6ï€ ûq pÉ?çÐsgqf¡s èq oê:, ulaço*é g6 *.IErl t !ëJ

¿çtr¡atçd{d JiEë åoê !:g¡ðRrl4 € SãèlÈã oS ãB ðàêI?B a.åoî âË;: êssqõ

.uollnîos ulêqoarl s4u11n rfloa¡4nïÞ.r rì q?ïH uog+it;gusÞsoä

eçrtgo*gae1e 491t¡ ÁXsalq1ì1sr Ê ¡krgeB dq *op trqlleo+ €E aså .ptÞTã ü qqaf

.ê?ssïdÞs p8Ë êê06r Áoqg eç? q6¿X6sÈ:¡sE+ e*oç r:gagearl ðqg qo BII$T Ftrluag¡aq

sq+ so ?o6åfâ eq? lê esn$rr{rq q¡eïånotq? güs+srjs$ d1çao¡laeri 64 Jð.âãr¡

ssÞ ¡!d pr¡e pÏê?t ë qens 'p.re8o.r ðiq1 Ëf 'sflg€*s{id.s aT$o¡oqclo¡åasle

ÐIor*ñ áq+ gnor¡Sno-rq3 ptg¡# sl.rqþð16 'såog lr¡s e ¡rue ,gil ùr¡sã!üü e op¡*oa,l

g Ër¿s o:egdsasîç â!r¡6t aqç toaoSoa¡ ês6qq ð& qc!ê¡pÞ€ r¡T

.+qg!B uo¡ +ss1riÂfr¡n * ueqg tcueo Ðq+ ðes

qgãua*qa Ðluêt p$s :l€ eqq $I üoae telnaø1or,, u¡etroxd êq$ åio.{îêTTHcs ÐE?

!¡! u6l?s!"ås¡t s þ66€å o1 "{1eq11 
eåeq* s! t;og¡*q eqg $l üåf gue¡ea$lod e

dsh..¡.1 .âË.rËq* o613 .edf$ rÍ6r¡ß si oÊ1e ?nq dgeaoe& .r16rl.à ãf d1sô ?oE

pê?ås1å!*ê t? r:,¡E¡T¡1frr¡ Sir1+Jod{ias {rq+ Ë! sue! EqS åç ?ôe¡igë eqü,

(¡crl
ã.9-
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(l) Emo]¡¡sts ¡

If honogLobtn l¡ gdHsal ts aor!ü ln eocliun"phoaphate buffcr

of FH 7.4, ea lnsroå¡ro ln ths opùtcst donetÈy te recn, and t¡Ì¡e g6hua

globulln lq llrqroa¡oal ln preF€rtton Èo tho anout of hcaoglobln adited,

If bonoglobla Ir adtd t9 €èru& ln wronel buff,êlE at pd 8.6,

the ârtâ of bota çtobutiu t¡ lnorcaaedl. tn Èho prcaenoa of henotyeett

blologldål oubotanooe¡ ¡uoh aa blood ¡arup or plaama¡ thc oontrlb¡ùlon

of heaoglobln to ths pattc¡n 6rn bo Estluatod þ eubtractine thc brt¡
g¡.oMllh obtatncd !n pboophate buff,er f,ron ib¡t obtslned ln borbttruat¡

ùnrff,er provtdeil thnù thE a6çXa6 are not rttalyaerl noro than å4 bsum.

(tr) prqual¡r

trf, seruB !! .l¡.],Eüaal rlth buffbr, tbøn subjêotêtl to dual.y¡lrr

no chenge noü wlùhtn Èho orpcrlmntal reùhEd !r ¡c6ar îhqÈ6 Eåy br ßow

€èaor0l dEæoåBa ln p¡ttsrn e¡ea rlth rð!frd¡. b¡¡ffer afto¡. A4.4É houl8

of dlalyale.

Horovel¡ ¡obllltlrç nry be effooterl ln tha ¡¡so of thg

?tôoilr$ tppår¡tuÇ, Þr6¡uæ ln Èhe aaagnalfng llnb of the åÞp8åtr¡, Õl-

lonr ul8paùlng Èoa tho ær{n rtrod of thð åtbu¡jÈ.q r¡t l¡hought to oaura

å Ëlêrlng of thc oonponont¡ sf tbla ll¡b.
(rtt) stor¡qEr

ff ths rsDutr ta rofll€eretetl st tæ bo* torparaÈure onty nlnor

ahàþßþå âppâtr !n ÈlÐ olößùroÞbo!Ëtl€ p¡ttorä¡ ßonq rorh¡m Þolt¡va ùho

opt'tul lanporaùuni to bc .60Ë. ff heßs¡F, ä€run l¡ ¡tomil fo¡ dqyl
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(4Ë nor¿rE) at rooa tsrnporoùusê, ohongea aÞÞrarr eo¡:ootelþ tn tho atpba

aäil b.È¡ Þortlons'

ËlpflerXy lf, plarm la allsæd 16 feneín ln os¡t¡ot çtth rerl

blood oolåe oven tf, roftlgerrtatt¡ öha¡¡gþã d.ro &ppåar ta ùhe alpha and

ùetr globulfnr.

(!,v) Llntflq råFw¡1r

(a) gùhrr ðxtlaËtlsn. &!oat of, thð ËhånëEð àppûa! åf,têr ùhe

flr¡ù e$raqùlon. th¡Ee ðonsigt of ¡ 6q?kcû dlRlåtdhtng

of tho ama¡ ag¡oolatad stùh thE aLpb¡ a¡rd baùa oouponcntø.

If lðfÈ for four or ftva dl¡ya ao fìr$ther ehango ls eorn

tn tlro rlÊolrophðroÈt€ patùom.

(b) ttttrrænùrtfu¡c. Xf ths tuùty t¡'tr te ¡sno{oil by

uLtraerntrtfiryl ohaügsr !$ the tslght of thø alpbr and

bte oouponcnto ua agala notÊd.

(q) Storßgr at rooa tôBporåtu¡o follloært bt rther oxt¡aoùlon

oausþB . frrthrr ¡r¡rkedl rcaluotlo¡ ln ths alpha rnd Þata

conponcnto.

(il) Saottng doo¡ not åpp€rr te 6b¡ãge thè rloctrophoraùlo

ooçon$rtr.

(v) SpE¡lpe åq-prsJqs:å1ooÞo4-pÅþh_se_&lp&ttå¡ÈågÐ

tl$sð Þt6üodu¡aã cruå€A åå tBör'aaÉa ln the ðpàl€sËnca

aËtoülrtôil rttù tho alphr gl,obuX.ln, a dcËrraoc ln tho a¡Ea r*pro¡ðntlnß

¡lbr¡æi¡ anal a latgar øra tliffuse gonua 6l,obutt[ å8ÈB¡ fhârs ohåhget
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Írp ðbåb!.g FÊ Fpè s6& È É; I ::urÊ tnôsF **gêti 6r¡åq g.€F t

{ r¡å ì tlEst{¡:E:

gf ÈÎ¡ê r¡ßs*ã å$ hèåQedi *å a irlgb,rEst¿É;h $eÊ¡FéF*,St:*e, goe

Xeng **oxgh {loe,-,?Büç* 9ce !6 ei¡$n**+m} * e*spon*r€ åesågallå*rì es å.ho

tj gÊ¡åliôåÊBü ¡!:?i.ser'Ë ¿g åhr* !:e,. {r CéF.åp3g ç €r:*:-!å *î: r.'p. àå+ itlpha *aß Þc¡û*

*r:r*çoa*nùno ;vsþ åg *hê &afès ¿s e*åË9 ô*öFåEgê{i, lìçf{rF6 ån# *gË¡åF

hÞÞÈ[f¿d, ûbs {¡oÈpðrå€,* S eètl}, ep¡:ee9oc

åeç*FdgeB ts i:ãðr{¡, Ëi}L€$'SÊ, i¡{¡*Èéj.åo È,arl ..o¡}çat}Èrfre"}t ubê

ülìnB$eg *s¡*a¡:å¡¡.åed rtåêh *âe¡;l,ra s¡àr¡r*f$Ê t1f ä.öÉ¡ú È€Byðr{à*r¡rt3F or try øha

**¡reå rê&ËåF$l*ååÊn *Ê th4! ëeFç& r:¡'$ rì.rå€ to *baageo åe àt¡e å$:;åÈe e*ÈÈ€sè

sS êi:¡s sçf,B* I'ÛA€8êßË éhnåg*È ¿;eodue*ê Ðy r.*&f{¡ r¡f¿!ãÈåê sh*Ê¡t6g å6

te$jréFeåBËe rrrrJ {ltÉ ¿Õ d€hí}'$s¿f,{:Êå *fi Gf, ülB ä!'ç*6àfrd ååSèÉs¡Îi;èsg $g tl¡ß

€¡gê€*¡t{:6 i}É t gpr.å{tB"É

fì}èås få*tÈÈBSÊ Ë!ãg¡]ÐÉê ghs* È! l;{}st rÉÊ & f6r çåê ¿Slrü -hùË€åå f;

€þeB¡d Þ$ s€ÍlåfÉfsE€ê, t!r* nu¡;,êrnag*nË sêtjÈriïêðú årineilg;lgê1y, åbÈ

ã)Fçgel& coåsü*,*n rì1øtye*Ê nõÈ Èr&r{} èbËs Ê¡+ b{¡ar6r Þ"rr¡¡Ë å* rsB gç6 trc&,

ÈBê $sed *:a ËeÕ!¡ r:e ¡!ðBsàþ!*¡

tÃ3" f\¡<ðe og r.l:€e tsoohorét{e rÐrrßFBtr¡s

üõXy å liFåsg $sB*r¡,Fg¡rr! €e ÈÞs,ìé 'irååX ès €*rãê h{rrs {iÊ€ÈËS

la *þq çsee ef â,FFsråaus {s*aç{tfåe* sgttr FêF$p €}.€ggsç::be e$s¿s. Snn*g+r*

âì}}.È eÀd¡*te*glâ*ê så'SÈ€è19i¡6¡ erlgåaøl ¿g*1el sèks d,çÈ*!le¡! *eegrå priåoo

inÞ9BBl tìle n

{II ,'!peen ¿løc ÈrsÐhoroei. e ?¡Ð.;araåuc

{¿} å¡sfJlsî¿g&å,r..g!g. Èfodgggâé syi,ss cf r}r:¡;èE'!¡åTås *F€ bÞs* sË
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Tibel iusr orl'ginal ¡loael .92

Íhe o¡lX co¡ðloti of a ü.ahapod æILp ulùh rootangula? Xtnbp

(l x C¡ bå¡ ård âã ¡m. fong) h¡ltt tn throe ¡ootlo¡¡. Ea€b pçðùton uar

bË sud ralåtlv. to ¡æthor, fhc boütou F€rtlol t¡ ftlLed rltb protatn

ÁÞlutloB, åãd gtparatËû anil isol¡toê f,ron üh¡ ùop anl nid{llt srsùlÒne.

Onr l{nb l,È thån flLled rtùh proùcln ¡ohrtlon, rnd tho othor çlth
br¡ifor. th¡ top ¡¡oùlon of ûhe proteür ¡oluülon ftllod ltr¡b $ IrhÐn

sðpqlåtôat fron tho rl&lle eonpertñbù, and tho top ãadtloB fllled ç!ùh

buffçr. All. oèdÞartnaåto arô thon puù in oonülnulÈy 6lvtng ahffp.

rbqrnderlc¡¡. AfÈer Èhe apparltuo haE bcen ooslod suff,lçlrntly, ttË

ôloêtrodc îarôâls arg ldld|il and ùh€så ars orpaolout 6nougþ ùo prewnt

tlro prolluots f,ometl fron roaohlng thc proteln ¡oluùlon, X'b åtÒütrodÇi

ühðeo0lw6 a¡a t¡suaåly allrer wln, qo¡ted çtùh sl,lvsr ohlorlilo.

Ëleotroplrorcr$ ù¡ka¡ ÞXs*e rt lo0. lhla roduoec toavçot!,ón, oåuroal bt¡

the heaùlng of fhe ærront; $rçor¡1 brilrltrtd volt¡ of s¡.rotrloÊl poüonttal

äre thon a¡pl.leil¡ anû ühl¡ oåureð thß ùouxlary on o¡¡ ¡!d¡ of, Èbo ænùer

¡eatlon to rlso Bni! üü otber to dl¡g¡nd. ür.aitually each oonpoaent

lora¡ ¡ olparats bouailaly, the aa¡ll or htghþ drrrçd onot etlåg
f¡¡toct. loaltlcr ùha bountlrloo thaü now, thÒ!. ss bounalrrlâr ln

ùbe aleendllnç anil riooænitlng ltnb çbtoh do not aovr¡ ¡d arc probrbly

¡ot rolat¡il to proteln conpomaùa büt üa olra¡gp¡ la o¡It sor6ent¡atlonr

It co¡pl* opÈtcal an{l phoùo¡raBhle Ë.iho66 ùhr bo{rldältêt ê!€ üt¡åFâd

and prnaentad ås åur!o6, anil thclr üôbtltùtrÈ o¿1or¡t¡ted.66¡61¡14t15ß8$g
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(Þ) ëlsEeÞiLLS¡Es.

ånÈmt!,or¡l Í,otnanrær69 sn¿ oühers5, dovl¡ad a Þlero çgilt

apparatuo for uea or¡ oÇosgl€8å çhoro onl$ sEAl1 ¡@Uiù! of flU!,lt (* aa.)

€ols àvål¡.ablð. Ð a conple* eyetou of lênårr, ü,å us€ of an lators.
forËt€r Þtratðr rndl a sa¡lX cXoctrophoraela ocll¡ tbe baek antl fronù of
çhlr¡h ¡üô uð€dl a! ulrrorn, üh¡pa Entbo!å ooultt allor ùho rôtr of ¡.tght

to ür¡wr¡s tho channoro ùrtoo ¡nir to doubro ths ððnô!Èlvtùy of the
appanntuo. Thr prootgã oould b¡ rstabed ùhrorUlr aa oyo ptca or
seËolalcd on e photogrephÍo plcto.

SoatJA ilevlaed a typa of, uå*o.calt apparatus þ lnrorilng
gtiÞ6 rs{tes ln ùhË llebð of, tba Bs*Ð cell apparatuo.

(å) å€qê eXpðgó4ors¡.!,g

Eocruce of ùho oxponaE a¡il opsplorlty of tho nftetr

elootrophor.ealc *ühodc, rorkðlr !a ôo¡aEny (ïotlend of al)r96 gn¿¿"¿

ðtaÈaa (Su¡tun¡llrq sn¿t gçÈdån (llacllrn ot sl)x0 bc6an lndrpendenüly

thô drÈlopÐüt of elrctrophorulã by ÉtüÞl,or uothodr¡

(t) î4orq of 
i 
genq ÊlgFEqphÊ!ËErâ Jlrg4r99

ãonå rlooùroBhomah is bilöd orr thr ðåe, properùl¡a of
âotlstal¡ rb!,oh etlo¡s thol! trÐ¡europont l¡ Èhe Bovlng bounrtary toobnLque

of, rlootrophorarlr, BåM¡J thaÈ an ¡leotrrorl flolil oauaep tho dlffor¡nt
0€ryêa|nts of ¡ ¡o110ltl¡t Ftrùu¡n¡ to atEraÈo at a ilùe proportlonal to
the ¡urfaor åbcsgÉ po' unrt gra of the palttores on Eoreo¡rea, and rn

å alirfðttoll d¡tomtnad üy the slgä of ùhlE ûhirßÕ*

lherf ratår are abrr¡otrrf¡ùto of aantaln proùelas.
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.n dÞ p91ËqtTÉ9p

sr €snro Ì$e pToTð o¡¡loeÏo l¡sn ouo r{oîr{âr d1îôo[ea åqü,

s
r(r¿sp/rse ré'¡) g Jp dq¡ooT€a I tântû ttTÅ ã Énq&

.¡$¡ fffî BI .sc r oÀelr tï¡¡ 1I oïnrreloB

s sð 061,i:s.r sl g oe{o¡ ¡r{$ JT rsï¡ðqso¿ldq os Eu¡paoooç

.ro/e11o¡ rË p03.ô¡*(e 3¡ g $tqt
.uólîül6s år¡S Jo Jtlå¡1årrpuæ olJloede eq{, ¡t puu

fðqå{, år{4 Jo uolqðtr É¡o{o oql b fquel.rno eq1 eI I e'.xeqå

(61 
€ o s ¡c pearordxe êq 6er¡ u'å sãq&

' .Ióur¡pqe oç ¿e qq$uol

ðq$ Éf T Þwå lTrE eqt sroæF eseq¡olr êttg êT A arotlß

(e) r
Irg

o4 ¡snbe t¡ .w .re'd Tqefpr{Ê 1e¡¡ue4od æ g

q48uo*1s pIÞI¡ o.{* ¡TIe olqo¡ot{do&loslð €ql æ r*re erl* u¡

.(.w .0,¡¡

eosúlsTp ¡6 sqlun qI Þ&fn!ú{ü r¡ q¡8ur.rqs me1t ðqS gng

.trqúî8ïs€r ôr{1 u puE îsr¡,¡rlo tlî ãl ! €¡óqå

(r) 
t:¡stoå -$Õrsr,no

r6aoleq psql¡o¡ep Él

dr$oo qéIq¡l f$u€Ài år{l ¡6 r¡oï*sqrIa¡¡r9 IorT*BEår{+ËE åtd¡r¡Is F

.?x*

\tltÞ¡ : n

{Þ'Æ:g0oEÍ0Þst

#' #ru oo qþ=n ' .
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n¡rtbrFora, tf, a ourgnt I FaaFodl ttÐ t €sr¡ãå6 thr Þrototn

btutlary to aow a 9üår¡ ln ¡ tubo Hhoro 6106o rçottenrl #eô lr q

ers.e¡ ånd lf F oquale tbr dr¡Es of, proteln pÐr Ei[r¡ thon f¡ ùttrt

ü¡ x q F ßf¡w of proùain haw nove{ ùho dlsùanos r.
If lr proeuao th¡ù tbä awmg€ protaln EolÇqúi Þye6 ùh,

dr,ßÈanoâ of E (ftr vsloôlüy Þæ oîe r¡nlt rlcqtrto tttld) ttuËr Ep

(tuo toal êleotrlo ffrlil) tn a tlm È, ùbn trhr åüouaù of ploteln

(on.r/roo.) tbat ha¡ bowal fiÞ nl¡o be oSFoâEçtl åõ u gþt q Fr

'. rqP¡t¡EptqP
åndl u 3 r

EÞï

tlnêc Ep: -L-gtp

. o u3r . I .
E "lÇ

(6)

(?)

lcBit (¡eo 5 absvc) (E)

otr ¡r: r-Ëî (e)

îho oçrrùloa (8) therofon 6twr ùtÇ volruc orpt tbroueh å osrtarrt

al!¡tauor rbl¡ ¡ forto of I t oouloubs of, ¡loaùFiolùy am paæodl

ùl¡rough tho selt.

ftri våtuc tor S lc dcÈrrnlnrd tn thû 6a5å of frso otoot¡rer

Bhoreelr þ meaurlng tÌÈ rorlot¡aor of the Brotetn ¡ol,utlon bçfsn.
h¡ad tn I oebaluotl?lùy 6rll.

â1¡o t¡ thr rêr0 of, f¡,¡r olcotropborcala, coavootlon d¡rrcnt¡
arå 6rù r$ tf ths rhotrlo ftoLb sro too bl6hr Hraù dovotopa at tlrr
rato oû ;fl Flft/on.! In o¡dor $¡¡t no convcoùlon ou¡tcnt¡ bo ¡ot

afr
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*p, at lo Ç" üh1ç vaLuo Ðr¡st Boü ßsq6êd Q.15 watts/cm.3

Âêcordlng to Euûkel and Blsellus5lr52 hsçever, these equatloBF

for ffêÉ êl,e etro}Èére B I Ë d.o r¡ot hgld trus fÒr tllìe pêpèr a.pparetus nhlch

l.* really s¡.lqBtd trì a blgh}g pstrÒus nêdluDr'r' they shoi*ed that ! dtd r¡ot
1

equal !, L.e. the êl,setrlÕ fle1d Btrsgggh errirreô at by neasurlng tho
qk

l€ßgtb of the papor, åsd thâ flald Êtr€ãSth årriyêd at by ÍreaÈurl¡g ths

sro ãs,iseetr, on of ibâ papea dld not corrèlate. thls, gsDk61 â¡d ?têellus

felt, eas bêcêuss the voltage $:-16 ngt b6lng exertéd through a strsl¿¡ht

colaÐn of llqtrld, such êÊ thÈ ehaa¡élÊ of an sleetf,slhô"etlc colL but

throryh a tortuouç ehaaBol ln tbo paper' Thus tùe disåance over whlcb

lhe voltage Inggbt drop t¡ag not I {the åctqûf length of th€ Étrl$) but

ñ11r, (iho theof,stf.€ajt le8gth of the paper)" lh€y êleo preÉ$råðd thet

ths protein moXoeule l$ss13 doøs nog travel ths elsåâaco a (or z) Uut

¿he dlstaûcs rr*¿rr, lro+ that lt fol,Iop s ühe peth of th6 f,Iuld lû thê

pêpêr end lÐsiêèè of, bei¡rg È fractfon of, I Ls å grâettoE oC lt (*ae

*ppendtl* .a),

å,$ å rês|ri,t of ê:a]erlrigntatt on, [Eakê] and. Tl€çlius ârrl"êil

5È th6 €oûcluslo! *hâÈ Èho lôlgth 1l cotrld bE €orrelBted ç¡t Èb thé

resl8Èanes of ùhê påtr)êr Btrlp,

r , 11 * 8q*K ¡{horÊ R lE tbê B€asì¡red rêFiste,nsq ov¿r {15)

tho papor strlp ând qu ls ôhe cros€ åecËlon

of thg p¿per.

8y uBê of thls formula, subBÈltrtèd ln tha aboveequaülon, lÈ

ses ?oÊslble t6 detêtñlne mobllltles on p€.per strips àÈù conpef,ê

tbèe üItb free ê¡e ctroplore gls e ;ìbea the cûrrectlon feeùor dae to the

fsslËtånce of tbÊ ¡rÐ,yer sé,s åpl¡llèú., the uoblXttbe by tbê tsÐ n6thods

eof,relstèt fatrty well. (itttbout åhls cgrrectLon f,actor, bhÊ Ìroblll,tleE
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gn !àFsr ã6oBsd üo bo alorár.). fh!.s eoÐèsùlon fåëtor was 6hoÊä to

åBtually dsFånd aÊ tlre paFe¡, not on tho bnf,f,cr ur*d, ãåd três for¡rld

ts bo ths råRr ln ths aåbe pslrar fo! aryr of thø buffora fuüktl end

f[rðIlu6 u&dl' Ìt sa6 ¡soh honeyar¡ thet eosç of tho f,raotlonñ æni

affootcd usru than ðtlrsr6. thue al.phø cofrÞonåÞt ¡alelaüsd re)"cËlwly

noro slorly Èhan baùa ElÈb ths rooulÈ thnt the tso afpatød oloeor

àogothor oB tho p6p€! than tn fineo eleotrophor.cgtd.

Ihoro lg uother f,asùor rhåsh êoüÐf, lntè sonsldttraùlon Bl*ln

Sh€orðttoåL deduotloue êrå $ads regerdtng th€ b€h8?!ôur of, proüotn

parÙlFlos oR psFôtr sùlil$d. Tbtp te tho prçbleB of, cloôttosaoalg.

Ìhe poroa tn t¡he f!.ltor paper aot ltts ÊÊåill tç¡t ùuÞe¡ ên¡t ü16gr çall,
aro tbor4ghù to hevs a negaùlvo ohârÊ. $ststly. to ùho bdfo¡ ædlun.

8çc¡uçq ùhr þorðä oannot novc, and buffor orn, ùh8ro !s c üovenonÈ of,

!hð b¡ff6r ùo üh¡ oathstle baûauso of tte râlatfwty porltivr ohar6or

fhi¡ povenent Båtrr¡eø a phlft of ganua g!.obulln to tho sathorig sldo

t$ ney 068ãt¡ cren Èhough lta thårgþ lð nðgâttvr end l,t shar¡Lrl

thooxrttÕtu,y rora ùo tho ahodã. Su¡þel a¡rd *!ôrtilq, to nea¡ura

tbls lnft"r¡snoo of ¡lootno¡loelo s.¡lobotl fo¡ a lubétåaog Ëhioh hq¿l

no inhåreäù ðl€Ëùrophorotto uobil.!.ty (no ohargc) but whish ssuld

norç çlth ths doetüooËotlo flu!.il. &roh q suþÈancr shoüld ho! dlf,f,qêo,

and ¡houlá rùoln oæ!t¡r. they seleoted dextren¡ ard thoy for¡¡td lhøù

up to a polnt the ¡.6ror ùho ð0!o.Atr¡H,6n anô aaatlår tho rpot¡ tbl
greatar sar ùln rlaok algroùtÕnn of thå ðÞot,

níw ¡y kaorlnç hßd f,a! b¡ok thp d¡xtraa ¡r€nt, ånil has får
fenrard ühe al,bu¡¡n ronù, tbe aotu¡l rttatshc. ülglstcê by tba rtbuaou
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€ould þ salarl¡tgll. (Ssô rþprdl* nBr).

If ths surseat råá €hosgçalf or ru¡ f,or ?âlytng tengths of
ù!w, no .liffirðbÊà la thc natlo ¡_rb¡ oaolrlrrilo Îhc raÈlo

fl6 or¡åhße rmh ùhe rypc of o*i *3u{ 
rr*f,rclatronlhrp 

EjlE ràr
thor¡fsre ateo ooà¡ü¡¡rÈ fÊ .qr typ¡ of Þrpor ê!d ¡o thoy ä8ll**n
çhaù th¡so wÈÀld bð f,or a oort¡lu ùypa of, papor aü e øuùala pE

and tonprrature, andl tlron ussd thtç r¡tlo rtthout flrrther msa¡ursaåaù

ln lndtvldu¡l o¡çee s! the dlËtaRÉo !êvod bf drxtren¡ ¿ç Ê¡r &trr o¡u

bo deterntmd froE $p formrl¡. (ât torsr pbrt dtårttÊ! baa com

,?eåtûlÉ 61"Èotüoph0$rt!.o uobülty).

croacalX9Ê polnùs cut thÉû thÇ olôsüroXltôs ln tho buf,fcr

huøt Èê krpt conrÈrutr (t,¡. thrtr ôoülortùr¡tlon ¡¡d oonpooltâon)

boeaurø of ülç kìwa €ffeütr tb¡¡ vartetlone have on aoblltty (ar

Êh6m ln fF ô otectrophoregla). XttÊr çs¡ Þe elt¡md þ ovaporeËton

and þ lllaÈurbrnoår tb lesËtton çhloh oosur (qt ttrc oloqtro¡tr).

Íheae prooauùloþr arc altpülbr¿l lâto!. ItÊ potntF ont ÈbaË h¡aù ls
8rn|mtod rhlôh ß¡u¡Er ovaporaù!,on thoroþ rf,footl,ng ¡saønttretton.

f,unhl. and flÉsltu! dtd aot attcpt tô mùlnåtË tho ¡ffoot
of vagylng lo¡lo oonççnûraùlon¡ of, aalt tå th€ bû¡ff,{r¡ in ordor te
dot¡ualno tho cffooüc on tha nobllltlrð ü flltor prpor¡ buù thry
dld rhor tl$ rff,oot of ch¡ngúDg tbe typ¡ of brrffrr¡ ohanstqg pg an¡t

thç val.uo otppcr ÇIeotlroÞbor.tta tn rict¡rdntng thc tsgcl.retatü
po!.nt. îloy n!æi! tro proùoln rolutton¡ tsgotbt¡ and she¡Fdl tbat
ilny aoveil appr*lunürþ üh6 sånó dlrtånoa ,beÀ ilsd aa $ey dltrt
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rõpafstôlf¡ lhry thosd r!.ao thåt llt alxtr¡ree of rlbruain ad gaaue

globulln tttd not €lw those propo!ülona þ Se elutloÀs bosåuso of

tbs X.çeær afftntùy of gaa!¡ globulln fd bþryþBol blso. Íhte

problou l¡ tli,uðt!åt€d ln frec çl€etrophorsclg çh.rc nlxturoo of

al.buq'r antl globultn Ekrd tn a l¡t ratfo orlrt ftr ratlô of 5tt4t

1å ùh6 fr00 €leotrophorelfu n¡chlne bosruss of graûleu& ia übo

barbltuaÈo ¡nd Þrsûslfr ion oonogntraülon.

floods åndt Gtl}eople9g elco oonoldorod ühö thËorrðtlcs¡.

prøbleng l¡¡hlntl the cstinåtloÞ of nobttl"ùico qtr clootropher¡elsr

thay olaln thet aLlumn novor onl¡r ln approxl.notoly å Étrãtghù :tnÕ

roleùlonablp etth tb6 LcngÉh of ttr¡s ths os¡¡r¡È l.t appllod¡ and th¡ù

th6rð tg û[ly ån appro¡l.n¡ta rgÈ!,o boi$6Þ tbo raùo of, movnnent ¡n¡l

the potpsÈ1EX Êredlent rbn tho protøla lE a¡¡plted in ùhÊ çintêr of

tba atrip.

Fho protaln uowa f¡st6r r¡ãrslng übo ar¡odE sfdo. îhoy

obssrssdl a eùrrtght ¡,tåo r¡].åùlobsblp hoævor¡ shen tho protc[n rå¡

apglted 6 çn. &s¡r ti¡e çathodo erd of th6 g3.aør otrlp a¡¡dl allsse¿l to

$nñ for IÊ on. u¡ttl i.ù w¡E 6 ots, f,rm tho auode ¡ldo. 'Xlrego eff,€où!

oro thougbt to bc aluo ts tl$ óf,¡E6't€ of llqutd fL¡¡r of buf,fcr ln tho

revðrEs dlåreoûlon tn ùhe prper¡ !,¡o, of ¡ sonblaatlou of ovaporaùlon

fôåul.tlþS åx a sþvoæht of fluld frou both enels tor$'d ths e*üor¡ and

of ondlosmgl¡ shlçh oari$o¡ a f,lsr of bugfcr frgÞ oåode tÞ 6åüh0dlq ar

sq¡¡bloned cbow. lblg ¡o¡r-uslforb ll$¡td flow c¡uco¡ ye¡latlEn¡ lq thå

potonttal gr¡diônt at yaråous tlnoa durtng the proenar of, olootropboroEla.



ruo¡le.rodeae ,¡rg t¡o¡¡øJ Ëq1 Srqq or qodr a$ts eql .dtîorr¡ q¡ Þö¡1dde r¡fs$o¡d

¡ô iimow acrt¡ egq q¡¡a r4utlprlg 1rfluolod mts 6q0 ÁI$o¡ro 1r rm¡g ¡e
qf$sr1 oxtr ¡qt .¡o¡ ,om¡o.reduol üEñ9 eq4 qe rgd pur qqâuclqr oluol €srñ

oqq. Jo Fâtn ¡¡ô¡¡nq mi, fi{q gtr¡a rr*eler ¡o eedep eev, rl* Jü .ledsd

¡o edÁg xr¡s åq¡ ssÒ¡xn lqqS qoe8sne pÌBo¡ suolqri¡ãp¡ouoe aEætE {åaê{oll

.posls¡cprm lter 4ou r¡ d¡,4e .rÊdsd oql u¡ qmr1€{ u¡ego,rd eqg ¡o
¡¡noïAsqaxl oqq .Éat0.q .(l eq eæoddo s¡r1tr, .s¡fo*oqdoslctlo ..å¡ qîIe

.$qon¡¡Êdsa ¡¡stfn¡d & DrEê.qo ð.¡e Ê+f,nßð{ ¡qi s601sn o1qtl1ô¡ dnclsl
dË€ddå 4ou ã.ðp qolq¡ .poq{s pooEÊ¡ÕË$ TIêå ooq qoü pf¡a Þs¡iaff&oð

ü Srq {e ol ¡Trti¡êqdo¡nloo¡r tedrd S ro¡E¡1¡qor ¡o iufilÞj¡nrts
eq{ 4sq1 iue¡idde B$¡orßq 1¡ uo¡4o8¡4aeouT r¡ql IIE Ee¡Í

'ÞÞÚE

1eÁ or euo¡qrTno1Ëô 1eo¡qe{ooqq & pou¡r¡dxc .d€ s.rolest erls n¡ qou

qeqn gee8fua p¡noe queuoe$e qon6 'a¡rorþqdo¡t4oo1ö eËj{t u¡r} ¡o es€q{

q¡¡e ee,rto uan$ E¡ qolt¡å .ãnllor¡¡ ?tû tt$$X dq Þ¡r¡oqqp eltnoo,r oqt¡

qq¡a eelåa .snttår!¡, pup Xoïmg Jq ?e4¡atÉn¡ dE ¡edbd q{¡ ¡ô Éåuúf6}det

9qq 4ð¡ uo¡gðe¡l{oo .ql uprll ¡ð|qr¡ tuo¡ç}åe¡{oo 1ur¡pr*E 1q¡nolod Eu¡rn

8lÏnge¡ .t¡oql reelqs{eÀaÄ ."¡e¡$lrl cql ¡o qq8uoqs oleol ô$ ÍuÉ gd

ruo¡qr,rodeae Jô gq}lxt g|l r¡.drd t$f$sr Jo poqlfi racdrd eqE qo t¡}ó¡{o¡d

¡o qode åq4 Jo üó¡îIEod rqur¡Belå 1r¡4uoloel .cølt Áq Þ¡o¡rüüu! oq deE

, 
rl6ÊSI ao1¡ p¡nb¡ e¡{ 1B¡lS $ne 4u¡od înq .rË¡¡fi¡qes ¡6 uofEB¡nôt¡ô

*¡cqî sI {uofFÞ.rP p¡ssoqod ¡gE¡cte rql a¡o¡c¡sl$ eg¡ ¡¡o{ror agslf
raBI¡¡ åsnîduoþ B oÅoqe qsi¡trng ôqq gfirlå re¡euoqdo,qoole Jo pm eryl

p.¡råo4 eITeJ uoql rreø¡l dtt¡¡p¡8 redrd nt1 Ë6o¡er 6EÉîXoa eqq snq¡,

.08 -
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enêoðBssild aad uobll.tty oaurod br tho potenttat gpailleat¡ c!6 ell. of
the sam dogrð€ lr¡ separ*te êxpolteðnte, €Epârlænts rblch depond on

ôhE late¡ùlflaeÈlon of ncw rþEpo['btc þ thctr poartron o¡ on. Þrpor
strlp¡ as sqa!€d tlùh anoÈher, rwn lf dono at tbe sauð ttusr vü,X

üo o Etrhþ varleb}c de6roe¡ bie mrst!.abt€. rTl¡othsr tbte urucltabiltty
sFFllea to proioln ¡oluôlone apprled os ùhe aaao strtÞ of, paper le looa
doubÈftú¡ fuakel anal T!60111,, h.v. shom at least úhat !üsh prortntty
dcoc nst artcr ühe proporùree of oash protoin to ony narketr ibgrói,
(l.l) fvo?¡ of ?q¡uElrptropþgrgelo..Asraïqüuê

Itothod¡ prlor te lg4d r¡{lng glaor wool¡ gcl.å âhd oth€r

aatarlqlo for oxootrophor6srls Fore aeü o¡rpl.loablo to el.tuaglona rÉ,qufrrng

cnall mou$ts of rlu[ô'ttrtt Haugaard and Nroacr¡38 uslng pôp€r

ch¡on¡üoërapby uotorl tben ¡n ô16€ù110ál fteld tnXpod to ooparato

üoryoürnts aoong aulao åolal. gålïlåfd GBi rt!6hèr 9t coprrctåil aatno

aofds anÉl pâÞtlalrr, g!€¡s¡e! a¡rl þattcton99 u"Ed 
" luðr,te bor f!.:Ilå.l

nltb 6laan rool, åppttsdl an olootråerl potonttol at rrght engleo ùo Èhc

Bååh of the protola solutlon ¡¡ lt pasæal dwnratd!. n¡pueX3rt4
ucdtfteil thts tôohntqut by u¡tng fllter prper¡ and ras ¡ble to ooll¡oÈ
üho ooçomnú'. Du¡rur#¿ t,,rod cevera¡. oùhør t€ohhrquog sna¡ a¡Õïr.aear

¡ Kthod rhrrsby a gl,aut õuppott le usecl üo eucpendl tho n¡rroç flltor
ptFr büreçE ùhç FolsF of tte etootrottrc tr¡ buf&rr L*ten¡ ln ord¡r tø
g¡t tro dl¡gns!.ona¡, effoot¿ ha auoprrdeil htð Fapots ùou ¡ rlrs nrnnlng

lrngthrlFt tn tl* bq ¡ for lnsls¡ bcf,or ùle lldt. Tbla typr of, apparatw

rao (bwl"oped further Þy f¡täa anit rtc Nay6ãt anû aoplreto oompartuontr
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fon th¡ elÇetsodþ, Ëro bullü tB tho bóttoÞ of, tba Þox¡ At tha ùtso

Èf Durrr¡þrs f,tüa! rorh ôn Èbt6 ÊqbþÉt, g?€Ber aûat Ílaotlu¡ X0

rilerlssd â ueùboil of oleotrophor.tlå botrag! 6teae ptater¡ r¡¡dar a

êbloyob.nrðaå baÈh, fiuäktl and tlsollup'å olaapod ühp aatgoË of tlæ
pletee, dtrt clootrophoÌcsl¡ rn' elr. îlcy rtfrt lnport¡nü etpþrtnpnt¡l

!ork, poltrùêal out ùb noæealþ of lar¿p volu¡r øXçotrodo re'ss¡X¡

ts prevanù êhÉDgru rù tho cleotrodss fïoñ rraohtng tÌþ ätslpo,

dÐ¡traod noblllty, to¡tod tho ¡ffoeta of var!.oua type! rrf, buffero¡

aÉÈplrôal ohenloaX rna$ntr of tho stFlp¡ rtth rtya oXutla tron téstimates. of

the prot,orn &nù,rrrtr A0lr, iîd,I.alus and 0rsnç¿1150 f*ttro nodlftod

ùblo uethod¡ aitltng ta!¡ætnthlrn oyotaus åround p¡.áttnuü el.eotrodoo¡

noùora¡ ctgnal Laap, fug{i ¡nd othor apparaùur åtl ÈoEpsôt1y 6r!8nßp¿¡,

0m?6 clnpltfl¡il ùhe prooreo, ured a gleor plate¡ oven shloh raa

auepenrbd ánothô! gLaar ptaùo a fsç pü.ün¡tora aboço tho atrlp¡
fornlng s ohaaml. fon thc ctrtp. Thc¡e are but a fer of th¡ Ëråy

varliùleã of ron¡ eloetropheeala apprraùue fn um.

(ül) xô!ùpqt-of Pfqq rB FeþiFåùrôF..*rpr sorySþtEsÊÞ¡ggl!
(a) Ëtq{h$Ã ird.Eluürgli.le;,&tùS!

lru¡lþ tbo oùntp !,8 al!!.óat f! an own (600), ü¡r proËoln

flxåd Þf orgul.aùlon¡ aad oÈatmit u¡(þr staldardtsoil eodllüon¡¡
tho roqulreuonû¡ for goccl eùalntag ¡rc oonaÈont €oüpgrltlgn of, ùhê

ro¡,utlenr, ram quatlty ôf påFor, etatn rtùh ðprolflçtùy aill htgh

afftatty for protola rlthout oùalnfng th€ broLground. fypleel &6ð
t¡sed åre bouplonol blçrlo gsos¡rnip 9¡96 aa¡lobleok I0!.S ô
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WBfo*l stat¡tng prograat¿ ts , Þ!ButË6 t¡ 1É trouphonol bXue *n

n¡twatosl ¡Xoohollo 8g 0lg aolutlon, Il Ëlnutô¡ tn 1$ Hg Gt¿ tn

naùhcnol¡ 19 nlauùEg ln oùhanal¡ I uisutotr !,¡ ncth¡¡sl. the Laitp¡.

srô ratb gol.utlo¡E. Íhe Bap6r usually ê!!.6s ln a fw ¡lnutog¡ la out

ln oÈrlpr Í u. clalt oluù¡'åaieù la Ba¿ 0$ or Fåoit srdl rcaå on tho

phoüooto ctrlo oolorlnotsr..

(b) Fq$þrþfllhoûouctt[. å¡{J¡rnlqþre Feùhort¡!

thr ðtrlp t! {yE4 aa abovo, usud,þ itlpped tn parrff,tn

oll ts ranélu !,È trampuront, Èbàn påorril through a !.lght hpan,

rlÈh a ourro b¡tng oþtstn¡rl of ùbo lntorfere¡s¡ of, thô protoln

¡psù"89f?! Ihe reaillnga am tb€n plottod, rtth êho Bqxtm1 Foadläg

(ibotgnatôû ar 100¡ o! mrely the aoùu¡l roadttng) along tte oFdlnåtÊ,

an¡l thø allótaBoà ol.oag ürc ¡tsolg¡¡r thc polnta ¡re tolnsat br r
oonùluuous 1læ, ard ùhe ¡re¡a bsne¡taths poelo oalorlatad þ
planlmhy.

(o)

BuåkÐl €Àd t!¡etfus9t *sd!,ftod a quanÈttaùirc proùðta t€Ëü

of, tolln so that ùh€y 6èulal Go@r!å ¡oüual ogtlaaûos o! the nttrogtn

€ontont of tho atrlpr at varlous opoùo¡ rtth tho Í€;ult6 obta!.aorit þ
4ytne 6ad olutmätrng.

Levta ånd qþrhotmr6l uæ ùro rtrtpr. Tby aüoLn uþ fl.rrù,
ûr$ ùlp ¡sæudl ln $Êùlona oorroopondlng to a¡rlaat protoln ügngtatrrtloâ

of varlsuc ooqoaentt. ltÈsó pl6ù0å arø aubJeotael t€ Þtso-[rËld6hl

saalyËlr. thla g!,vea aeùual Þrotetn åüouat, nrt ths FÈåteln ltptd-



s*rbobyilråtâ coupts so thaù uråor"ur"* ùatroea tt aad tho dyc

æthod ls ãÞt o:ilÈt !.h s6Þ eå6Êr of dlasaee .

Suûk€l aqdl Tl¡elluø ahoroil þ thctr Nthril that elbuøtn nay

blnil uore br.oqhonol blw ùhq¡ 6totnrlln. Fhet¡ver èho f,aotor¡ recult¡
rlih som €rg*trÞphsrorl¡ dlo nst ¡€ree wltb thosË of f,ree olodropb¡rogl¡

o*åatlfr For thla raasoa, ðren¡r a¡d Ttêrllup urlùtplteil ùholn roaults

for globulln btr a f,roto! (tr6), 0thor rErkore havc polnted out that

thto facùsr ls nst thå E¡uo f,o¡ atl 6[.obuLhr, cepcolrtþ åb¡orna]. oml.
t$l'¡ 0ronl'aXl aïd fd,Lonlur$o do not b€lleeo 6 qorroâtloa ehoulrt bc

uaåe ùo Båk€ tÌ¡o locultr of påpor olest¡ophurc¡tö a*Foç rtth ùhosr of
frqo sleotrophçrôal€r åbnoraet roeultd ehoul.d ùÊ pl,oùted sgå!.nst

ãoreål r€aulta obüalaed br tbå ååF ñ6thod.

(rv)

(¡) Eorua Protal¡¡

. ãaoüuso orrttats ityËs h6ve lð¡rð! ãfflqlty for gohùtn ths¡
albugûnf9å and boaauso aow l,lpoprotslna do uot stalar6, valusa f,or

atbu$;n ars htgl¡ðr, anit globullne lor6r la åèùè ê!.eotrapho¡eols than

froo oleoùrophoreo!.c, andl eonottæp poako appcen ln f,reo eleotrophoa.eola

ühloh årô noå soon ln noæ aleeùrophmoelo (1.å. tlypoþrbotagl,oÞuttnenta).

Sçr ål¡f¡ tsFâãÞtr¡ f?ec oleotrophor€rlo 16 oonaldoredl üo'a e€nt!.tlve.

åeøriltng to lrttçrô9 homwr¡ tùey *ro Êqì¡ålly î¡}u6Þtr¡ *n dlagnoalar

fabLê I ooopðrrn tlp serun ssnpnnônts aalerlatsd þ tùe ùeo æülrodcr
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€r}fs'è3èêlðã båÈ€,,i ûr¡ thó À'eËis6eëe6 of t h.J ¡,ap€r, or l'f, ôbâ r1åaen
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lsGttt* ål¿b61led tègroeXnr2? ee çeål ê.R F¿ri3gÉa€åf,så ¿rhåsËhof,Õråá È]Êun(i

å* paûteln sãn bg ¡B& rx ËuEê: ai Þ¡¡ saÞð çlëoirso;:hóa{:sâÊ¿
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lå:ês:brË¡R€, us€ê¡' ñ5èfêgån Fsçê*l¡r{.', êl¡6r ä*3 dèys" Tåse!äur: fr'èe
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sjåFê ã€Ër?¡ scb6gû ênÉ "€1,é1¿??rf8 {1S1+4} pertçE¡$srå Êi¡:!,LÈr- èËFr}E,l:iéEåB'
a4

¡þslJ*'J (fg\t ** 1953i eD$e€ntraieé 1$ se. È.s !i csÞ by i ¿ì,'"&êt¡Ë

êyêpeFêt¿lBr a!¡é s9d:.9Í.€è tl¡r tt.sêlr"lå$ ÊÇ1,1 bf lBesrtåBE 61aae trlree

tã the s;¡äþn€18! l¡e übiêl¡led Ê]br¡sla caly i* e] sf kß oêÈ*s, ãad

9å bt¡6ln 6sû bêåå g¡,êbEllÐ åa t*c åt:i6s åï, íish, tha$uèla eed etlugrat:rr?S

i¡e€d lsts€è å*êt¡Ets {¡f eêrê}brn8p¡nd f,lu1il, ës*ests€Fêfs* l¡y dtslgÉåF

åhr.¡ugb €€trloGâ,6å sÈês. $clBÉ grs€ ôléc tå'âirhrpèrl s, thÉ];t ebts¡.s*ð åb6

*ouponoeû doslgûÊrôed ss *grr åa 66 *acos ã$û B fü.råhér *os3:onent xlth

e ettlt f,aBè$r &stlt;,lty i*-¡) !h rJ e*BeB. I;eÈurÂ $¡bjerlt€d ùâ Èbe

sûne proter¡uFoû did ûet sborî thdr:o oors$onÉlnåg.

' 
-'Íe¡:êËår1ëp :¡n"i , at,lenlu{3i4 (t95t) anú r*}ler¡lrrs$? {f$ei

€eFe stlgêðËag$l ån ilFtrag FE&ll, ¿m6u¡¡ÈÊ çå Ë¡uå{t {l¡-f; eeo} êss}rêatrêtå.¿r€
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fhs eâto!!ål to .1..9 6ç¡ ln s oal!,opheno dtal¡¡oto tube¡ FaBor

€1þ0Èropboþ6ls r¡¡dcr a ohxoroüèÞsãnc beth uao pÐ!f,o!ñ€d! and atbuu,in,

alphr globultn, batr Elobulln¡ and gaurna globutin Ërrr EFn tà lips¡tåd
cxanl¡¡ùl,ons of, F apoolrneuec tabharû¡ €ol*rrt¡cr u¡6 g¡¡¡¡94r9ä (fgCf)

t$tr€ å oono¡ntratlo¡¡ msßho¿l of, Emrùeokrl9 and a rasì¡r¡n apparatus,

ønçantr¡tcd ûo l, 0r.ß f,ros g-l.g osr Åu Þ7 dagsr âatr,ellôF.Lotuar.xr69

blËo.axôötropboroEir war ¡rorf,or*dr fbotr norsal vå1.u6! ap noù ol¡ar,
albu¡inr beÈa aad gsnma €lobul¿¡ ïor€ !i6ôh ln soge patholog!.eal, oasea,

but so illf,fononülcùlon çsa nsdo bðtsåön alpha-t ani! axpbar2 61obul!n.
sôrub sinßall"y pr,epar€d eae unohrngcel Þy the preceûurc.

Bl€hc!, l{ats?lè aud patù04 (lg5å) uð¡al l0 rio¡ of, nulil ed
pre0lptürted Floùçtn çlùh apotonr ln å 6ûld roüil. Thl¡ sas rodlo¡otvcd

ln aooledl buf,fê!, and rleotrophômFls rsç çålrliril ouü tn ¡ aolst ohanbcr.

6tatntng mB Elth sulilobLaok l0Þ anú photolroùry raa u;rd. Sltglrt
pêdnctlon ln ùhe ctbuGa rnd al,pha.l poak êoôutrêct¡ Þut tboy ooulit

dsacssÈrqtç a eooporxnt ut6rattn6 la tTôBt Þf, albuü{n, andl auothçs

appearlug l.ÞNdlåtêty after tbe bota g!.obulta¡ ao Ëll ao alpba, ùotr¡
and gawa glabultar th€f dfd aoù ùhlnk thç eerr påÀk €tsr6f!.båal Ëaê

¡elated! to ftbrtuogon. t{ooh çnd 6hsnuùl¡39 (rgce) p}ðEru,e eltelyacd

I'arge quantltleo of scntrltuëþd f¡r¡td tÆ þ, 6â. an{l uoçil ütrs ñl¡tt
flsEllus otsrooelil Ë1e6tüóphðrÈË!.ð. Bhon phoephaÈe Þuffcr of pH ?16g

and lonlo 6tlsngth 0.05 ras u*ll¡ barnrilrrt sÅomglðs oouXd bE used to
tdanttfy ra¡rldþ nt8raùtng aou¡:onente EFFðarlng !a flobt of, tbö ar.bum¡.

thur R¡¡ eonponenù çse l,alonüfleit tn all allpleor $rnæ gaaua gtobultn

doça aot mtprte frot¡ ùhÐ salÈ boundary¡ ùbe area enoonproasd þ thte
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€enpon€nt þu¡t bê oalculatodl¡ åtrll rlùh thts lE ÞlBô ùh€ uppor anil lonr
Ltñlts Þf notrBal valuêE for ùhe olùer ooøpononùå eaa be s¡lot¡latodl.

$lnað lhö velus of tbc ¡rlt borudary lnæea¡ea r!.Èh protoln 6on0cntråtlon,

sr¡d nxÈ ooåpomnts s€06 to laorease loLatlvoly, ùþ¡o aulùorg sbor that

tha a¡tuat våluås for ttrr try bo 3á lts apparont value¡ and thot of

gouaa gtobulla l-3 ttnp lÈo appar¡nù valuao ln 9 of 49 oaaca¡ x.l
3pp6ät{iL In åt sf 49 oas¡¡ rlth proteln u¡d¡r 40 ngn. ü}re ËÞEFgFnt

alpatlng afton bot¡ globn¡ltn Íáå dûrtr¡ fn ors e¡gè, ¡lpha-t råF FoB¡

ufoa?o (fg¡l) oonEs¡t'ratod I ec, of, ftutat !tr å Époolalty

ahaBod aollotllon b¡dr tlLalyaedl egalnst *tog?"t ooluùton¡ çlth e8 vasuo

ooncðnùrôtlöB. the eonotnÈ¡ato çao redlssol?odl lD hrffþ!, èL€ãùroþhorðElr

loalag tlonc ln ¡ mt €lunbçr. tha i*i aouponanù¡ àltuüéB, ¡lph¡l beù¡r

ganu globulln â6 Fll aé ùhå oonpmoaÈ nldraùla& aftou ùot¡ gl.otultn¡

!âR6 F€Clt¡

Gunmlng¡ll Eaoton¡ ana c¡renoÉ? oould noÈ tdc¡tlfy tha pxn

soËpeltnt of tplnel flulil¡ on tbå ooEponÐÁg ülgfoülåg sftor bsü¿ gloËulln.

¡a $svleülag ühoec aot¡hotl¡, lt fs gegn thaû sçno sothod¡ of

€oüotÃtråülon aüs kaorn to rffcsù tsrüh Fsotolns. tlp¡c aro eltaþrto

o¡eF å¡$ hourt, f,rçËllng¡ ather ôxùlaotlon. goË reql¡trg large ruounùa

of iLuid andl èhc uer of, frÇð oleotrophorerls. Otlê! elðplor mthodp ito

not ¡hoç rl1 the üoFponÇbtc rhlöh ltkÈly exLrt. Blra oarofnl Egllotlo!

of a buffer rfth ptl toLor ?.9 tc lllgly lçpart¡nü. fhe uaùhod of, Blc¡

ooom Ltkoþ to oobblne ùht quåIltfes of slwl,l€!.tt snal aoeu!åoy Èr¡t.
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Frr:* * (tå¡rBlêer.å,iåotr of Teblc ä, lsr É¡!r,cb ls rir¡EiiâËåàer: t,hs

¡€Ërk ðf ËtltÞôaç sÉång bÕtþ fFsè etìd åÕes (¡l åo tfaFh{ãr"ê 6lÊ, l.ü €Õçld

s€6m ÈhãÈ åâÈ'Ëii:l eeaêbF6spå¡rftl f,Lüi{t ljroÈeån Èône¿stÈ +f, et }east

i[y6 ð6&:ro$èÞtss Shega ¡ro deei.6aate6 sxü, {åtbB$ln, elpba g!.oba}tn,

. bütå 6lpbull$, èBê €"'rsåÞú gXobEl,i¡t Bls€r} tþ€ s{e €öB}¡sosÈts iess bgen

*enøtrob*atLy soåa by dtf,tsFent r¡orkors ueln6 søçaretê ßlÈåho{ìs. Â

siÍÊh sð¡iponeat rå$s¡gnãÈsd Ëç nT'! ¡aÊy bç ¡¡reß{rnå, buÈ tt8 stãËua ås

!¡neåsâãlB bG*å,o!ìé åÈ ls Bå €LoÈs åo thçl Fêsltåên of flÈ:rln*Eên,

çhlçh t¡T€F€fore is è3,çs uqeeråaleo AnoÈber $i3s¡Írùni!ht, !r*1, hã8 bsêI¡

ses¿ by sã:s ftròËF of þorker6 uÁìtnø f,råÕ .rlse iro¡rhô¡,Bs! ê! 4}¡rha-!

ââd e¡"¡rhs*ã BFè gês6r$1ly nÕè !rê¡wså6{¡ !g lhëy sf,è Frêrsêat åa r¡Þ rçre!

å.91nå¡. .tItr!.d.

( * ) ëpåc"*{eÈgaqåes_gr*g;g_¡',{,e jsl_eli

{a} ¡¡gÞå$qge: liabat nÈ uXll6 asportfl åhô Êobllttteo of ópåns} glr¡tû

FÊO6Êi$ å¡3 eo*1¡;o96d ê9 Êsfl¿¡å l;e followe: (t:oallrcy i:x¡tpÉBêe* as u x xc5|

{ìS¡' åþrsrã

,atbB&tÈ 5,S 3,e. 41Fbå glohrrltl¡ ien* ease) ¡+"t ã"t+F€êÈ globr¡l[n 3,O it.ø
Gee$a globulLn sg .?g

lhèy srgÊéBt ÈÞet tÅ¡6sê 6ebtlåStÊ6 ¿¡Fè 60 rlósB to beixg

*å$lx* th aù tho¡r r)ßü þeÞrg ropr'øsenÈ thç ¡¡ aga e!Êrnpo*êats lrr ê@auÞr Rnd

*pånnL fl,tråë*

¡iùëb *Be {¡rraautraS9 b*lreee Èh*t tle €o¡¡eeÞåFaÈ[úÞ eg ß!Þu$rn

iBSIB€åe$å tb* eebiltty of tbè "t¿'r eoxrpenenÈc lt, ÞôvÈ:È guË.Èh€r i:t

hl*.hêF co¡¡åèåÈ¡"è€i 6a6 çf a3b*¡ino ,,:{'¡ seÞ:}o¡êsû rsoves }."} ee fegÞ aã
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atbuþj¡.åo rf the f,aeter öorlng €ohpûürnt lð 6rparskêtt tt novac la a

paÈtorn år bâlort

trlg. å - $.ooþoRhorcùto-pâttgrn of Raptaltf [t¡rrttry 0onpoaenü of0errbøptnat Flutd (nrou ¡toií¡ aaä o¡ãnùtin),---

65É of ùhla go6po[oDt le fl!flr prerunably tte leadlng bd¡latary ls x-!,.
tho rcn¡ln&r la p¡oÞabl,y albua¿n. lk motfllty of, nxñ l¡ 1.1.É r lf!
on¡nê volt-l !eo.-¡¡ rhlte r - I tE 14.0 ¡ 10.5 ou.* volts-l eegr-l¡
rlùh thå Èuft¡rs BÐal {phoåFhate h¡f,fcr pg, ?., ionl6 etronBth .0!)

üoqh aad fhanuün pruoont the wbltlttøo rfth al.h¡!d.ü
gxÞrssÊcal åð l, à!d prceUalng ùh6!o !,É Èhr aqns oonæntr*Èlon ol
albtrüúh ll ¡pln¡l f,luld cnd g€rua.

ålph¡.å
Ë¡trirn
0a¡na

6sp

0.79
o.fl0r¡$ll Flbrtno¡en
dld noù now

8e¡u¡

.É4
8tEí
'10,24

Uobt¡lttar of ül¡r çSF pnoüoln 6oBFobrnù6 bave qot yst bec¡l

solculateå on f,lLÈor paponr ïhr üobltltt0r of ttp ooÈpo¡s¡nt, thêroro!ð
*ta slu!"ler¡ buù nct thl ¡apr
{b) $,c{iFontetrsn ¡ptg !o 0lÈ}.aråntflfigtr r. fåf ås ëah bð dótêretæd
only tbo fast Eðvfng öoepèn¡nù of cptnat fl,utd hås t€o¡ subjaotfat to
Èl¡tE tsaù.39 g5S of tù sg¿llüånùr ao a horogcnou¡ oonpo[ent rttb ùt],
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retê of elbunlð, th6 Feþafnd6r sadl$ûnts 2'2 tl.;oe as f,åst.

{c) o o-e¡!. ¡rstjLoj-jå4 }1*Êo!-¿g!-&!-eg}g.r Ganrna s16bu}in obtal¡êd. fro!¡¡

tbe splnal. f,luld ¿n t$o cagsÉ of rilt¡ltlÞIe selêrosls, a8d f,our eeÊ6s

!f, ñêr¡fo syphlll s by Kåb&t èt alr\5r\6 ehæ¡ad fûarkedxy po6ttiqê

ltftfst uöüèrr eurvès on colLolil*l go¡.d €*anlnâtlon. GehüÈ €lobul1Ê

obtalned frcn spf.nal f¡.r¡td ln cther casos [oi syphtllttc and..åoÈ

havlng uultiplo aclef,oÊie, dlå ôot posBss6 tbls roaeflvity to such

a msrkèd degis6, åÉd ln sone eB6ss sot *t e11. 1t t.s nôt slèaf

ff,om lholr paF6r horÈèvêr, $h6th6r the eoneeqtfåtlon of gatïEa glôittltB

la ths eãöunt usoù to test the eolloiðå¡ gold w{rs the sane 18 ìreth

tbsàBacéB, but prosualng it was, then speclat propèrèies r¡ouLd, have

to þ6 attrlb¿tod to the gs8Ba Alobu¡.ln of mt¡ltlple sc1órosls ând

neuro syp¡¡ll.ls o $ornal seru¡r ga¡{L¡la g1obulie30.4h Þ111 p¡ôr¡use thts

reacÈl ra ia tbe cù}ltida} gold.

spif¡ê1 fluld albuai¡ has some f,Enetlùn ln the protection

of, coX,loids,l golal cEr?è5, Just es eerun albunl¿ has. Ey i*se1f, tt

does aoÈ produce åny coegulailoa lå the êolloldâ.l gold curvo¡ evoa

HhêÈ obtafn6d frôftì syphlLltlc spinal fLuid.

th€ré ls no rêport oa tlre Bctloa of splbâL fluld proteln

eo¡Bpon€at I al^pha anô b€tê globul!.ns, althou€h Seha!ô and senet¿?Br?9

?eporf sone coe€ulatlott with bgte 81obu1ln.

sU¡ûd..iËï

X¡ cerebros]rlnal flÈld BpscirûeBs for ê] ec tro¡rbore sl s $ììoul.d bè

eêntrlfugeô, the supernaTeat rðEoyod t$r¡odlâialy, oot dtalyzerl over



-33.
84 houro¡ t¡¡pt or sûo¡oil l¡ rn lE¡ box (but uot fro¡an) and uEodl

aÉ doon aO Poarlble.

å' lhð b¡f,fer uEoal åhould havc ltc h*tnal ùüffrrl¡g pB çell abws

o¡ bolor tht lcsålÊotrtc polnta of, tho ooapomntn¡ oonrlaù moù1y

of un[vslsnt lons, to h¡w an lonl,ç eo¡tont htghsr thaa thaù of the

proteln roluütçnr but uot ùoo htgh to çau¡e praolpltrùlonr

9. Itn porltloa of a prote ln rpoü on ah êX60ùrophüa5ls rtñlp atær

no! ldontlfl tt oraeùþ rlth anothor lpot oh eôthèr slðotrophortsr.r

sfrtp tnlroË åûtËðEÐ pr.caauùton l¡ taken ln t¡ohnlque. thls ,,p

oepeelalþ t¡uo lf differðnÈ protsltr eol.utlon¡ å¡€ uË641.

â,, thå !¡tü.tr of elootropho!.¡ir of ccrebrooplnal. Ílul,il ¡nototn

by ono rnethod e¡n¡roù bl ëþrpaleil o*.ötly clgh rênüts obtrtncd þ
Entr oth6r @th€d, Foravor¡ Ëh¡ lde¡! mthoil ohst¡l.tl proþ¡blf

oonelotontþ ahoç aÈ lcept flva erttly s.êodal¡ablo co@onsnts tn

tþlnal èai¡!.

5. Ho çlcotroBhoret!.o å¡pçDlËsbt oþ 6$tboãp1n¡1 nuld ¡rotcln
hao unoqutvooalùy tdcnúlfleal âry ra@omnt to þ ths rsB6 oonponruÈl

aa thaù f,otrbal ln seru¡.ó?
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qåqr r¡ i-S1Ë6üroþhs¡Ë9{gJâtþf&gf BÞrürt 6år,€tf ËDrnå},E¿g{d gro¡€.n

tho cl,cotrophøotto mrlyals of norual oreÈroøpl.aal flutel
proùetn la oonpL!.orted þ tro ¡,robtow¡ the sonorntratton of, puall.

snounÈs of $uld ùo relatlveþ hlgh conocnbaùtona of protsln slthouù

denaturatlon¡ ad ütr¡ uoe of en eLootrophorctlE æthod rbloh regutreo

only a nlnulo anount of flutdl. prob¡bly bsoåur€ of tbsse dr.ffta¡lttrå
rorù¡rs do not ag¡oc on tbe nors¡l øålobospln¡l flutd pnotela

ooarùltu¡¡rts, llooù rorlorcl-U nou donon¡ùratail *asùfona çonBsn¡bile

to albuqn, aXpha globqt.tnr bot¡ 6tobr¡.11tr¡ åãd grrua globuUn lu
tb¡ bl,oodc thorc fa ôvldouoo, howvtr, ùhaü ssnc ooupouonta ¡aon ln
splnll fluld arô not proaent ln þlosd. Itnå srpåfiùs çðrbn h¡lo
Bborn cc6po!ðÞtð dôrÍg!ðtrd åF u-porl5 ¡¡6 ,|13r9¡l0tur15 

"tgruù!,ng
festor thau albuc1n. [hcar aohpomnto hava nst boot¡ ðssn rcËulrsly

ty stbrE.9r6¡7¡8¡t8¡11 {Åotbðr sûbponþnü ha€ boan Éhonä to þl5ràtô

al,t&Èly slorsr tha¡ boùa 6lobultn.9rl0¡tr1 omvrfBèly, åoae

*onFoupnùe g¡ôn ¡'egul,¡fly lb ËÊru6 cs ptå¡àt dð not reou aonåt\rt€ntly

ln sptnal. f;tuld. 8bur, atphr eoryonont t6 o!trf narcþ eoparaùed

tnûo alpha.l and al.pbe*.il ço4omnûlorló anrl flbrtnogen tp on¡.¡r rcen

oocrrlonal!¡r ln oplnat llulê.lr'åtlo wlth tù€ dretrtpùtoD of, a ol,npto

wÈhsil of soneonùration of ÉptnåL $,ulal bÛl floar[ nnal the aterelopaont

!f ¡¡ay ro¡¡smló¡l?rr8rlJ of I rollablo papcr ôleotrophsrs¡lo

toobulquo¡ lt ls nm porolÞlr to rop¡l.etc ttË eplEal fluid proteLno

and eoqarr thou tttreotty rlth 66rua ond platna.,

flte nothoal dccorlbcrl belor t¡ itwlgtroit üo provtile an



so.¡¡ ÁtwÌro{ogg Þé{ara ¡q g6rlü p6¡ €Ëuê0 €¡{& 
t.¿¡eallgEJnwn oql roi¡¡

.$dpqa ÞÞutn*qo ôq tro g8þg .¡.ntoq {åoJ oil so so¡J Ee¡¡nbo¡ potng

ðF$ .,fq qo¡Se{r}uç€sôo .p6ltdopB lEa ¡ôrs qotpoïlos 8qlgl tlso¡n Jo

pogqg 6q& .ß,{6ntÉJrl4rtsn 6! Fl$¡BðiTp .e¡ q0Ëå FuosËÔ.| 6nor{8À ¡o¡

!q¡ rpetrdse*?s BEÀ 
¿rgr16TafçlÞ 

cms¡c¡d d{ put ¡ct'uo11*tr¡d¡oo.rd

tsÞIøeqo dq romseeld uå9o¡s1u ea¡1¡eod ¡€plm uo¡ge.¡1uËu60

@(r)
.É¡noq æ trTqîlå ö&åIe puc lroïîoctlqs pmIJ 1ru¡aeo*¡uæ Jo ç¡ltt óqq

oS ÊIqldú€d sE.ftc6ótþ rt Þ0WrqF a¡¡r ÞooÏq ¡o saÏúcsg

..*[e4¡¡pæl p0ûn ro loqr.reå¡l¡c* b ql FàlEçÉ Et¡glrq*t€dn|

G{$ ÞqB þ¡fttfilluge se¡ {gpul¡86s 9qü, .Irq{eq o¡rr e8wfþu¡¡

.d¡oio¡oqsl pl¡¡ ltoïr$Iå ¡os6o tloso uX .s9¡14¡e¡ pXoE Xep¡oçoo pur

s¡olo.¡d re¡1ee {o¡ ptlsg4 ¡ü¡ o1dnts I{08é ¡o 1ouÞ¡p u1 .c€sod,¡nd

o¡4eoutr¡p ¡¡oJ rilrop c.rn4eund ¡sqcnI ¡ro¡J .ßtleuoforooo pue rleuou

ps¡o¡d ¡oîp¡ qðTqå ssÞdo1úqdóouf ¡lr Ss påulsfqo pplt Jo ilx 0l

SÉ¡1¡ åqS no.t¡ rr¡oc*¡trrrlnb tt$fdË ¡o¡ ¡¡w¡omd ¡aqsn¡ Jo ê¡I* €ql {Þ

?aqIr4qo É!å pIntJ xruldßoq9{óo ïEc{ou ¡o .t¡t u00 oî gATd

tlqi¡.T¡¡¡ Jo to¡socïïoo (I)

rFfitÍmñFTFliffif,'
.qÊo¡ slôû e uI lno pof¡¡üÞ 6g 01 P6es

+ou 6€op Bue rmb¡uqee4 sofltlldloÞ¿d ¡E €4ú¡nogl tü .ft{ue¡Eddo Ptlþ

¡eTdsls qonn ¡¡ e¡nÞÉto¡d uoTge{St¡40u6ê ltlt, 'ãeî816 lool8otroqqtd

o* elqBolldde .d¡q¡aoort puE 
'fiqmÎta ftTsoll¡IlÊ oq file fsqn dea t

qI EnreË oî pFrl,l lnu¡dso{qo¡ôo Eu¡.reduoo ¡o rus6ü itdEÏB Óîffnåol
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übe bag¡ and ùloy E!}/ bå reus€al sovoral üt*l proridfng ùhat th6y arc

kopt ælotr îhr €onocaùråto uay be ctor.d owralght 1n tho refrtgaraton

¡lùh ns ahaago ln ùhe pattern produooil'

Eanploc of s€rua urdl of, pliðEt rærs düut6d to tho pmtaln

lovt!.s of.norual aplnaL f;lulll¡ tbn auùJeote<t to thl¡ conoçntratlon

'ncthod. llÞ dl6türÈrti6 ti¡ th€ prütorrt of norul, F{rrue t¡6 €Éo!

(f!€u!lå 1¡ ffanel 0) tBd!.0sttng tù¡t the mihod doe¡ not affbqü ttp
noraal ro¡,t¡n proûc ln patüorar In ths o¡so of, ptraaa¡ ttre flbinogon

ooüpon¡nt r¡a not rs ölâ81y doftnåd ln the rc6oncoatratsd flLutd aa

ln plarur noù ÊubJðot d to thf¡ eonorntrrtlon Ëtbod, buü s¡e atlll
olËårly pred¡nt'

(3) Etcstrooborc¡l¡À

Îh¡ acûboal of eo¡XË $að ud€al cnploylng aescral nodlf!,satlone.

oaty Èhråo GhåünÒlË nÐrl usOd åtrd tho ðlû of, thr claoForb be¡&¡r¡

!åð lasr€aË6d tü 100 ¡¡1. the r$ øpota tn the papor rðÌe psosgnal

ftruly ort rltb s nol,aücm¡l padl of ct¡å¡¡c-oloth. tbree ot*tpe *one

run ðlsult¡ÀgúirsLù¡¡ thÊs¡ ptütps r¡Èe¡l üèro Whåùür¡ #lr 4 or. rlde

ånd tt oE. lontl

Êro¡.161ås¡y erlporloBF h¡a ¡hom thst ü1o pos!.tlone of tho

Êpots ¡sp¡'€árnttnB t¡rÊ rtlffor¡nt prototn ooepolsnùs oould not be

ûo!¡Rlåt¡al rhon thô s6![¡F rå¡ ruå oa soprråtå stltpF of peper.

(ffgrrc 1, PanàX â) Dlffcr6n66r of 15 m. oooËr{rd ln oouc cract,

tro &åttð! rhEthor tho alluun, thc ctrrùtng Bolnùa¡ o! tlp åtbuüin-

stãrülng petåt dtetånco srr u¡€d åe â 6on¡rüant. qhån tro dropa of
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s6rus strr rwi on tho Füeå stllp holFvir, thç øolrolatlos ls ,tùl¡!n

3 nn. (Ff6ure 3.¡ Fanol B).

Fon ùhl¡ trtreÉon, B.GI rl. of p!.aana, end 0.01 ¡1. of

úor€bfðtpt¡€l f,luldl ooncentrâÈt rËla Õppl1ôd 6 ous. froa tho eathodc

6nll of thÕ Faue Étrlp of papot.

Sl€otrophorøa!,c rr! fcr g l¡our¡ and aû 1..É ultll¡arysy¡p.
Vørcnel b{¡f,fêr of ptl 7,ë undl lontc 66rðhßth 0.0F wep uwdr

(4) StdntnE üal phoîaEÈtre

fhe papor r6s alrlðal ln eu own, thEn statned S nlsutes t¡
1ß broøpbenot bù¡Ê, Ig nl¡Eürs tn lg al.ooholno Hg6lp solutlô¡, t5
nlnuts* !n athanol, åna¡ 5 biåutôc ts mthâRol. gtrlp çae drted an¡t

lneorùed l¡to s rluÞle raerlllng drvÀüè.å0 fùraillngp mr¡ tüh6r¡ aù â an.

lntsrvalç on a photo.cloEtrlo oolorfseüEp aù 5?5 rn. ?ire rodlngo

Fro plûtta{ ln õuoh E ç¡y tha$ ùhå h!.ghorË r'oaêlrg aouLt bð

orpreasodl €s I00, s$t tle rooù proportloäãtåþ. tho reailtngr ol
0aþÌg,osp$åal f¡.uld qo¡qûntrâto Fùrå gonoralþ g/4 t¡sse of ¡ldltutE¡l
sorutr or ÞX¡¡¡rr.

ntsmf8

fn ft!ç rßÞsåü. eeso!¡ 0r0l al. of, aorun rae applteit eldl
þy Elde stth O.Ol nl. of sp'€bronplnal f,Iu*l coaoinÈEatç on tlrE sam

otulp of, ¡raporr þploal r,6su!"tñ arq ahoñ ln glßuro l¡ panrto D¡ Ê¡ ad
Ë. Atbu*'n, alph¡¡ brt¡ nnel 6eaas globutla poaks ¡pþe{red !n both

paitorno. rha peaba of, ooffoapondlng fractlonr bnÈ¡B¡n orreboaplnal
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tluld Ánil ¡erun dldl not vary ovar 3 am, lloa onp anothor af,tEr

alootrophosÊsls. A f,ractlsn app¡a¡êel ln Sont of thc oLbuÉn

f,¡actlon of, Borgbðosplaål f¡uld, sh!.oh cas not scßrn fu¡ d6ru¡r. flþ
holghù of tho oorclnorptnal fllutrt rbùlrr Feak øao oonelaÈontly

hlghar ühan th¡t of ærobaaplnal. Êlutal 6sue globutln¡ q BaÈtârn

not oçsn !a thôþo s€f¡. Àlph¡rl f,raotl,on dld noù sopareùo f,ron

sXbus¿¡ ln aoxoboaplnat fl.uld, lf ln&oil !ü l.l prosont fu

Êeloþospl¡Bl flu!.1¡, or *n Ë{r{8, uolng thto mthoel.

f[guro 1, PåFlr G, t¡ ard I llluotrate tho f,oãultÊ

obtnlnod ühsn p1åEnå and corohooplnel f3,u{d 6rE }uB on thê Êåtôð

otrlp. å clpa¡.ly dgftæd ffbelnogen b¡¡rd ts scøn *B plaana but ao

eorreapondlng 6uW9 åf, dEronøüreùedl ån wroÞrorplnal fluld.
In èea othsr såseÉ oðlehroepiusl ftrutd Bås run alono o&: ¡

otrlp of pepon" A ùyptcal oelobooplnal, f,tulrt pattera fas obr€rsçdl

á.t¡ all sscsp. îha roadlnga aå 11 potnùe lrproøonÈlflg thê pc6kg ard

rallogr of tbø paütørn (FtgurB 3) expresæd ao a pnoporttsn of l0g

arø aueþsr¡,Ëscl ln i¡bla X (Íhe flw @S patterus nontl.onod abovc ¡ro

also ,.nolud€d). nqrue ê roprocenta Èlu carobrorplnal f,lutd pêtto¡î,

a oouporltö of ùþ re¡ultg ltet€d tn table X.

DIfl0ttSSIoN¡

Wtth thta neùhod, $he pr¡ks of ths paùtornê of thÈ såæ

gorus rqhen run on ggÊg¡Eþ Etrlp¡ ef, Såp€s oennot bo sortoXated

exaoùfy by riupte ¡¡¡thoita of aunarlnçosltlen. tsunkel anrl fteeXlu¡l?
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hEsa phom thct thE qotu¡I ellgtsoo xlgratcil þ altuctn onn bo

calsutrat al tf, a conðù.nt bEaod on Èho cbao¡florn duo to oðeoals 16

ea}¡ìrLaùod. lbo uto of tbls ôon¡rtcnt, depondont on ùbe type of,

påpôr used, aù a eertair pB rnil ùcrperatnro¡ roulil probably alLor

olø¡r eorr¡laùlon bttrecn roparato cttlÞð, but a wty 6loså

oorrol¡tlon of ùho poaka (¡i.Èhla I s.) oan bo uadc rlthouÈ uolng

lnvolwct üål€ul¡ttoni tf tho ¿tþpr are otrply ¡Bptlod oû tb såüc

atftp. n¡rthoraortr lù le k¡om that tn non pathologloal osnilltlons

€hihgÈF Nn tbe oc¡¡b.æFln¡l flut4 poütcrn ar¡ ræ¡rlt ô roÍlooùloh

of abornalltlèr tå tbþ eenrnrlrå ¡o Èh¡t ôhr FêEuÞ ahoulat b¡

ox¡plaoil tacor¡ aare.

Darldað th. coaetànù €lbtu.ln, aad aLphc¡ troùa¡ and gcøna

6lobulin peå&6, tilrÕ 66nslãùoaù foatwcr app¡¡r ln tho eoreÈrooplnrt

flutd p¡ttern¡ onó of, rhloh !a n0y0r sron l! sE!u¡. tlp ftrat is a

ooaponent appearlnß tn tlonù of alhru,ia, draÍgnerl iri Þr prerlous

rorkgrå. It haa b*cn tlçBsnsùr¿tadl b¡ üan¡r asparrùe !,nvoeù!.gatona, andl

trho fallwc to il¡xenstr¡t¡ tt þ othæl Ery be dut to feutt¡ tn
gonæ¡tr¡ülon püonfiluþ rbteb rerult ln dþ¡aüurstlur'fl !t råÊ Båïar

goøn in ¡EluF or¡ ptraera eubJtotai! ùs rttlutl.on, ¡ldl rÒËoa6ènürata{1.

ür ñË.lr qo&onrntlO¡l! d¡sertbetl lr fle¡ ¡i,eotfophonisla ras nøù

ár¡€[c Thn acoolrd con¡l¡toat featu¡o of the ¡¡mÞoEpln¡l fluûl
paùtera nae ¡¡ lnsre¡rod Þlghù of tbo obetg pr¡kn rùIaùtvo ùo the

ganus poak. Th!,F ts oæaalonally *ecn l¡ serüþr but r¡s ¡ eon¡taaù

f,oaÈuro of arroürorplnal f¡.uld. În tha l"sùtor !.nåùnne¡r it nay bl r
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r€Ao6tfða of tho b¡$t ,"n @¡rb.ecpln¡l fllr¡td dacslbsdt þ vcrlouo

su¡¡¿¡r9r10¡1X as oocurtlag aftsr tho bota €onpônãnt ard aepcato

fron þoùh b¡ta qn¡l grnue eoryoneat, 0u¡ uoùhod Ë¡f noü bÉ sonËltlìe

êBoughitÐ aloerl¡ i!¡f!,m ùhfs ba¡d. Iù ehou:.ô ùo nots8ål ôh¡t

hsaoglobln tn heaoþroil btood or ÞLesþs, ntlt' mnùrl,butc þ .n

lnersa¡o ln th¡ ¡¡¡a ef, ùot¡ Stobull¡ :l¡ vcroa¡l bù¡ffarE.

Whoa the oereborplnal fù¡td ¡hd 66!t¡E æû run sldo bt ¡t&
Þn tshð sisâ atllp¡ er bave notoil thaù ùhe ptùtð of albuurn¡ and alphar

bgta¡ aud gauua globltn 66run åerees¡nud (wtthln g m.) tn poolttoa

d,th psq*Ë apÞ€all¡g ln übo ssrçbrosptnal ftuLl çonæhtrata¡ ro'
thst tbo oc*ebonplnat tlutd elÈuç¡.n ard rlphe¡ boùa¡ aad gauna

globullna hava el.eotropho¡¡otlg paÈùorno vory alollrr to sen¡n

conoÈltuoats¡ and nay bo tdonttçåt slùh Ëhon¡ ÀLpbarl ard elpba-å

ðo noÈ repclato oLoarþ enough even ln eerua rltb tùta aotùoil to eXtor

eny €enèIìslone to !o tb¡rn ¡Þout tþþ pnoreno* lh 6or0bôsplnál

fXutd. FiÈÈ.ttrog¡A çiE not aeon ln norE¡l *roboðplnåL fluld Eg ð

doftntte b¡¡at. P!ôELpltatlon et ühe polnù of åFptloåtlob oeotrrcd

lln gorcr'al !¡80¡, buù tf ûha huffor x¡d 6onccnt¡.¡þ r¡m et

approxtnlteþ tho ¡¡w touprratuln shEn pi*¡il bofors belåg applferl

to the oùrlB¡ ed tf ûhÐ oonæntrato rao olean¡ no prsclpltaôlon

ocÈurntér Flbrtnogon hss haçÊrËr, beøu rrportod ln nonaaX gsrçÞco-

opinal Ítrúit u¡t¡ß fmc oleotrophomate.lrt

8oo¡r¡¡o çc arr Àôt ccrùaln tbqt tho pcrke dleaonoùratø orly
enÊ nsla ðûBponont uo åÈtöupt bao boon ndr to f,ractlonato lhp
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yå!lóu' 6o&poüÊnÈ¡ by plan!ætrte bo{ùodra for quontrùaùive aarltsl.e.
lnrpeetfen of f¡bto t !ðvcà¡.r üho dåf,lþttÁ pattcrn,htsh öal6ts, ad
shoü¡ tho varlatlon ln the roaåtng¡ rblù r¡y br e¡raaùedl. lhç varlatio¡¡
probably depod on ühe rhßroð þf omoþntratfon çhloh o¡n¡ot be

oontrE[,lpê oraotly, aÞll of 6oumo on üÐ do&rc. of, côpÐ¡iton çbtoh

tthea plaoc.

gltuil¡RÍ

l. { netbodl of, Eonæntrat!,ag nomal ocrobroøplna! f,luN.da

brs b6en tortoal asd f,ouftl to be valu¡bl¡.

e. ruth ùbe elç€tropho¡ttta a¡ûhod usåd ùhê patterr of
oereborplnal flutd proto!^n la oharaetorl¡cd þ a ooqomnt tn fÌørt
of Ûbe altu¡rr'., audl ¡n lnorÊaEedl hotgbù of tù€ bÈt¡ g[obulln poak.

! &Eaþ¡qfütorgo¡¡llooh¡ft
Çg¡þfwlwoilre AktÍcngosallaehafè {b Go.
(20b) 0otttngon (tra)r-
0g¡oa¡ry.
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3ÐçÈleû of tho poptr, aail 3o tleatgnatþll ñQaÈ.

[r'
($)

Euborttuùtr8 rfll) 
= agl(f" qrk

. r: $Å0-Isåk(lr) (r¿)

¡å ¡ rp¡ulË of erportuaüattoä, Bt*ót, ênd gf€çXtEs fou¡it ûhet

thû lðrgth \r aoufd to earrclated rtth tho ro¡leùuroa êf ü¡â þtp.F

øtrlp. tbur

t¡ a Rq¡h (rp)

wh¡r¡ R ta ùh¡ resl¡ùsnoa of ðha Bapr atlrl,p.

Ê. ÀåE&,.å.

kù &¡r t diðÈ¡ãco trrivtll'd by düùra$.

r¡¡¡ 3 dllotrnßr SÞ¡reâùLf trewlLotl by athün,
ùb¡rrJo¡s ¡cüual. dtEÈaaå üråloil,rd bf *!.bt¡¡tl ! *¿r* / r¿g
rrnee u ! gu

tbn n¿¡: r¿u / trU*--Er:-*
alçLl¡rllr tha aobltrtty of th¡ oleotror¡aùlo ffsÇ (c.f) tå

tbl t err-T€*

tl¡¡rEf;o¡e t4sffiffi '#* *?)
Ër¡niJþ¿ tâ å oonúürit¡ no nrüter what dtst¡aa¡, ûllr of ftstd stþagtb

-sstb

(ooc ?)

(16) :

ftor
tlb / tr¡rr

ãtg usßd, ¡boulll çlao bç a ænsùånù.


