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l Postal atlclrcss: Istituto cli I~isiologia l.inwna, UnivcrsitA cli Xapoli, S. :\ntlrcu tlcllc I~amc 8, 
Napoli, Italin. 

Nigrosine as a stain&-for quantitative estimation of serum proteins in 
paper electrophoresis 

'I‘0 tlic: vario~is iI\32s l~scrl for Stitillillg proteins iI1 p:Lpcr elcct~c.,i~llorusis. ElIlCJthW 01’lC h:LS ~“CCllt~>~ 

I-xxn adtlccl, naincl~* nigrosiiw ( I\! 1 G), wliicli wits propcwxl II!- O12-rIi:cA in in short note’ . 
'.l'llC plTScllt p;ll?Cr ClCELlS \vitli iL Stlltly Of tllC ~c~icral prolwrtics of this cl~x, partic~il~~rl~ its 

intcrnction with scriirn proteins on lxLl)zr, i.lllCl tllc rcslllts iLI’0 CoIll~~~lW!cI with Work carriccl ollt in 
rcccnt \xmrs’~,:J, 

‘I‘l”lc main puI*p.Jsc was to cllccl- , tlic tlyc-binding capaciL\. of lm~tcins at vnr>*ing III-otcin 

ccJnccntrations am1 s~irfncc arcas (311 paper. 

Tlic absorption analysis ol tlic clyc in 0.01 N Nn(> i-1 \\‘il_S Ill~lllC iii il. I -cl11 Cell, i1t l~O(1111 tClll.- 

l>criLtllW, in tllC .HCClCllliLll Sl~C~tl-l~l~ll0tOlll~t~l~ 1110ClC?l I~)lT. 

S’f!V1//Jl /mlc?il/S. I-l11mnn xlbiiiiliii ;incl y-glol~ulii~ I’ractions (1~1. tlic c011rtcsy or Istitlttc) 
Sicrotcrapico .ItnIiano) wcrc iisccl. Tlic: clcctroplior’ctic l~onicqmcit~* was clicclwcl 11y free clcctro- 
l>liorcsis ilccfJrC~ill~ to ‘I’isclius. Two _j’,Q{, stock sullitions of the ~mxtcins wcrc mnclc iii 0. I _j :1/ Na(‘l. 

:I’lic protein concciitration was clctcrminccl accc.~rcling to Ch:,IzNi\I.I_ cl r/l.“. 
./‘f//x’/~. \\:11at111.a11 No. I wiis usccl in all cspcriiiicnts. 
Ii-stirrrtrliorl of dye .11/7/UkC. l)iliitions ranging Trot11 0. j to _j’:‘:, wct’c ~~rcpu~xxl fr0In tlic all)liniin 

xnrl y-globiilin stocl c sol~ltions. I<y incans of an /\glil mlcJxrs~*i*iiip2 cnch soliition \vaS npplictl. iii 
clrlplicatc. to IX1pCr strips L{ cl11 Ivitlc, ilS Sl>OtS 01’ .j. IO. 20, 30, .fo //I. Tlic p;ilm* strips wcw cli\*iclctl 
by pencil into scluarcs of ;I :< _t cm, and tlic protcii1 solutions wcrc applicil in tlic ccntcr of cnch 

sclllarc. ‘I.‘llc pmtcin spots xvc’rc lirst clriccl in ilil’, tllcll :Lt 10.j” in tllc O\'ClI fol* 1.j min. S~ll~Sl2f~ll~lltl>', 

they wore plwccl for lo niiu in ;L st)llitirm 1~1’ N IG (I cJ$ in 1 ‘,!,i_, acetic acid). ‘I’lic paper strips Wcrc 
wasliccl in i [y. acetic acicl until tlic baclzg ~C~lllltl I3iLl>Cl’ \vXS l’i\lC IJILIC, iL ftCl_ \vliicli tllC>* \vCW illl(>\\‘ctl 
tx~ dry at room tcnipcrature. ‘Tlic long and tlic short asis or tlic spots I\-crc acciiratcl>* mcxs~~rccl. 
:~ncl the surI’acc ;~rwL w;Ls calculntccl IJTI tlic ~Lssiinil~tion that, xvhcn not pcrfwtl~- circular, the: 

spots wcrc alqm~simatcl~* elliptical. The paper strips uxrc cut in Sqlli.L1’C picccs (-1 >: -1 ctll) ant1 tllc 
~1~~2 clutccl II!* soaking tlicm in 10 nil of 0.01 h’ NxOI-1 for 20-2-j min. 

Rccc~vcry cspcriments sl~o\vccl tIl;Lt tllc l~llltilJl~ \v;~.s aln~C)stz complctc. \\‘hcI~cx~cr tllc c:~l_inctic~11 

cscccclccl o.Soo, tlio resulting blue soliltions wcrc clili~tccl 1)~. adding 1znc~wtl iltnr~llnts of 0.0 I h: 
N a0 1-I * 

Tlic ariioilnt ol’ nigmsinc cltltccl from each s~x..)t \vas clctcrniinecl sp”ctropl~otc~,ni~‘t~i~;llI!’ ilt 

.jGO ill// b!* C0llllXl~iSCJIl with Ll StZLllCl~LlT1 ClII’\‘C. This ciir\*c was prcpnrccl with soli~tions of ii I G in 
0.01 N 1NitOl-I with rcgulnrly iiicrmsin g cnJiccntrntioJis from 0 /ig to 90 i/g per ml : tllc SlOpC 01 
t11c ClIl’\‘C \v;\s 0.01 12. 
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Culctllufiorr of m~rtlfs. For cnch y_dxin concentration t\vo diagrams wcrc maclc. 7n one the 
\vcight of the cl!*c clutccl was plottccl against the! J>rotein weight and in the other against tlic arca 
of c&h slmt. Tlic best fitting curves wcrc cl\r;lwn and tllc slops nzcasllrccl ; tiicsc rqwcscnt, in the 
one cast, the weight of cl>*c Imitncl to unit i+ight of J>mtcin, and in tlic other, the weight of dye 
clistributccl on t!iO unit arca of the Ixotcin spot. 

/?es1rlfs 
.~~‘bsol~ptdoi, sfiecfrlli~i. Fig. I sliows tlic absorption slmztlum of lUlG in 0.01 LV NnOT-I. ‘J’hc slxctral 
a~ial~sis \vas maclc svitllin I _j min after the Jxc~mration of the cl?*c solution ant1 2.1. 11 aftor. The 
absc.wl>tion n~xsinwni is ai: _jGO-_jG.j in/L and, at this wavclcngtli, J?::ci;II is I 70. ‘J’his Inttcr w.~luc 
is vcr\* close to that c)f Azocarrninc 13. It is an overall and apJm~sinl;~tc wLI1Ic, comprising the 
variorls cmtn~mncnh of tlic niisturc, and tlcpencling on the Jxwticulnr sninplc usctl in 0urcsJ~eriinente. 

Dye rrfiblnkr~. J;ig. ‘2 :~ncl Fig. 3 sliolv the NIG rtptakc by albumin anti y-globulin, rcspcctivcly, 
in tcrrns of /(g NJG///g protein, and j/g iUIG/~nrn~ sJ>ut ;LS ;L function rlf lxotcin concentration. 
‘I’lic cI1rvcs obtninccl from albumin ~~nrl y-glol~ulin arc ncithcr lincur nor coni~~lctcly suJxrinilxJsccI. 

400 500 600 700 my- 
.I;ig. I . :\bsc,rI>tic~n s~xctrr~n~ rd’ 1XlG in 0.01 N NnOI-I. 
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Fig. 2. IJptake of NJG by xlbuniin (-yo-yo-) 
ancl by y-globulin (- 0 ----a---) pet- unit \vciglit. 
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Fig. 3. l.i~~taJic of NIG 1~~~all~~iniin (---O---O--) 
and by y-glnl~uli~~ (-- 8 -a-----) 1x9 unit: arca. 

The dye uptake by y-globulin (Fig. ;?) a}qxnrs to 1x2 less than tlint of allJumin at the I;wcst con- 
ccntr;Ltion ; tlic rc\*crsc was found at liighcr concentrations. This is ohiuus ILI~O frrmi l:ig. 3. 

./_)i.sc~fssior?. 



VOL. 1 (q5S) SHORT COMIiIUNICATIONS 289 

‘L’110 clyc 11ptalte, hO\VCvel-, 

another, 
\xrics with protein concentration as well as from one protein to 

at lcast for the lowest ant1 the higlicst concentrations. At tlic Iowcst concentrations, the 
cliffcrcnt binclin,g capacity of albumin ancl y-globulin can. most likely be ascrilxxl to the chemical 
nature of the dye, wlicreas at tlic highest concentration, where the lxl~nviour is reversed, another 
factor may bc involved, namely the protein clcnsity on paper. 
in the cast of l~ron~cq~l~cnc~l ~~ILIc~~:‘. 

This effect was previously observccl 

:rn’ acLditi0n to this bCh~L\‘iOllr of NlG \vith rCg:Lrd tc’) diffCrCllt pY)tCinS, thCl’C aI-2 sCJ1llC 

other factors that mnst lx consiclerccl. NTG clots not satisfy the rest of the critcrin of EL dye suitable 
for routinc work. .~\ltliough it is clicap, cnsy to LI~C and .stal>lc, it clots not stain onlv protein, but 
piLp21 ins well. I~urthr!rni.orc, since it is EL niisturc of cliffcmnt clycs, its l.wllnvioiir’is siibjcct to 
\*ariation from one batch to another, a pmpcrty it has in ~01i~111~m wit11 a great nrimhr of clycs 
currently used. 

\\‘c? arc thcrcforc of the opinion tllat NIG cnnric~t: 1~2 rccon~mcnclccl as a stain for the quan- 
titntivc clctcrmination of prc:~tciii in paper clcctrophorcsis. 

l .PcJstnl nclclrcss: Istituto cii I’isialogia UIIIZLI~:L, UnivcrsitA cli Nnpoli, S. Andrea clcllc Dame S, 
Napoli, Italia. 

Chromatographic evidence for the existence of a protactinate ion 

So far no cviclencc for the csistcnce of a prcknctinatc sccins to csist, csccpt for the observation that 
the yiclcl of Pa,O, is clecrcasccl if this sill.)stance is wasl~ccl with alkali. 

\Vc wish to prcscnt hcrc some chroniatc~~raphic and clcctropliorctic cviclcncc that Pa(V) may 
be clissolvccl in alkali nncl that such a sol~itioii 11;~s similarities to a solution of tniitalatc. Tlic isotope 
of Pa usccl in tlicsc cspcrimcnts was a preparation of S:1zl13n in G 1V I-ICl which was shown in n1imer- 
ous cspcrimcnts to Lx Crce from Iluoriclc ;~ncl r:ulionctivitics other than 2:‘~ Pa. When the 6 N HCI 
solution is evaporntcd and stirrccl with ? N NaOl-I, a suspension is obtainccl, which when plncccl 
on a paper strip ancl clcvelopecl with N & aOL-1 stays at the point of origin (Fig. I). Xnotlicr sample 

10 ooor 

Fig. 1, Distribution of 2a3Pa on the cliromatogram wlicn the tracer is mixccl with .j LV NaOl-I 
solution. \\:hatman No. i paper, Dcvcloping solvent AI NnOl-i, 


