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-?. Immunoelectrophorcsis. Immuncelec-

trophoresis is e techniquc developed by
(lrp.bar and \\'illiams about tw.ory J,ears

.igo The principle of this technique

is the combination of lagar-precipitation

and eicctrophoresis in a single expcrr-

ment,

4. Dics El€ctrophoresis. Dics EIectro.

phorcsis rvas a teclnique developed by

{)rnstein and Dtvis xbout ten ycars

ago. This tcchnique is qidclv used to

charactcrized and resolvc complex mix-

turcs of proteins such as bacterial

toxins, mycotic protcin, tissue cxtracts,

purified hormones :rnJ enzvmes (5).

'fhe high resojution of thia technique

is depend upon the moiecLrlar sicving

and cicctrophorctic separation l,hich

operrtcsimuitancously (3). Polyacry.

AI'I.LETII\
lVIEI!ICAI-

ECitorial

IMMUNODISC ELECTROPHORESIS AND ITS APPLICATION
B-r-

Satit MakoDlawket oon, B.Sc. ( Med. Tech. ), M.S., ph.D. .

Beforc Immunodisc Electrophoresis, a reccnt devcloped technic (4), is dis_
cusscd, lt nill be lYorth-while to review shortlY about elcctrophoresis,
immunodiffusion, immunoclectrophoresis, and disc electrophoresis to gct
some idcas about the prilciples of eacb tcchn:que and hot! and when these
tschniques werc d€vclopcd.

l. Electrophoresis. Electrophoresis is a

method for separating charged molecules

in an electlicdl field, Iiach charge

moleculc will mo.r,e dcpend upon thc

totll charge of its molecule. If it has

positive chsrge it will move to nrga-

trve pole ( cathode ) and if it has nega-

tive chargo it rvill move ro positi!c

polo ( anode ).

2. Imtnunodiffusion. Inmunodiffusion is

i method devcloJ'cd for anrigcn-anri.

body reaction in a mediurn. usually

..tgar. When rntigen rvas introduccd

into a \rcil in a mcdia (e.g. ag:,r,

polyacrylamide gel, starch, etc, ) and

the antibodv in the other well; 'l'hey

rvill diffuse towards together. At tbe

equivalence zone, a precipitin Jine will
devciop.
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lrigurc I

lernitle gel rvrs ustd in (lics clcct'o'

phoresis bccause this gcls nre theiDos-

txl)le, trrnsprrent, strong' ard rcitti{ely

inert chetnicirllv and cirn bc PreParc(l

rvith a llrgc rsng' ot iverige Por'l

sizes (6).

l,olvacr!l.amido gel is the polyrDcriza-

tion end cross-linking product ot the mo'

nomer acr,rbmide, Cll2 'Cll-CO-\tlz' and

a croca-liokin! co 'nomtr' 
:\'\-meihy'

kne-bis-acrylamide (Bis )' (:l I: -'ll l-CO-

NH-CHz-NI{-CO'Ctl "CHz.'l'hc threc-

dimensional netwotk of th' gcl is fornre(l

bv cross'linking of pollacrllaniclc chains

growing side-bv'side b! thc m''chrnism of
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ilchenrrtlc rclrcscnt.t;on cf thc fcrmaticn of polracrshmiCe gel frcm rrr'dcnl

gel coils. l rirnsirion frorn a tliiute poiylncr soiution (A) thrcugh the ccncen

triied solution (ll) to the get (i) -o- crcss-linking agcnt;'o- trc-pornls'

sA

vinll pollnrerizetion. 'l'his lc"ls to th€

dcvcloprnent of numcrous, randoil poivmer

gel coils ( tiig. L\ ) in which thc polyacry'

lamirle ehrins rssutne a i!3t( cf maximunl

cntropy i.e, the most irrcgular shr'pe' Thc

growing cciLs move together (|ig. IB) 'lnd

are cross iinked by main valencies ( ["ig'

IC ), rvherc bifunctionrrl compouods, such

as,-'1,\'-methvieac-bis acrvlamidc, are built

into the polvmt'r cheins 3s crcss-linking

agents tnd cln react with free functional

grouPs at tcrminals of orher chrins l hc

chenrical structura of tire gcl is shown l1

l:ig. Il.
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i)ue to thc vcrsatility, sensitivity, and

high rerolution o[ elcctrophoresit in acry.

lamido gels many worlcrs havc felt the

need to cxtend its usc to immunopreci-

pitation analysis (1,2f Thc procedures

devoloped so far havc rcquircd that eithcr

the gel be removcd from the tube and

subacquently embedded in agar to allow

thc frrctions to diffuse and rcact with thc

antislrum or the elcctrophoresis bc donc

in acryhmide gel polymerizcd directly on

the slidcs. The removcd gel mry be

cliced into 50 picces with vcry sharp

bladcs rnd cach piece will be embcddcd

ioto the ager. Rcmoval of the gcl from
thc tube suffers from thc hazarcl of

brcatagc whilc the polymerization of

thc crylrmide on the slides rcquirer iacu-

bation undcr carbon dioxide, Thereforc,

I new tochnique, called immunodisc clcc-

trophoresis, was devclopcd in order to
circumvcnts all such complications. 'l'his

Co
I .- --'-

-cH2-cH- (cH2i:,,..%i:-(cH2-;x )xcs2-

i", t",r{ir
1..
Ynz
NH

l^
-cir2-;H-( cHz-cn ) *crr-ir- ( cH2-;H ) xcn2-

in, t",

-cH2 -CH- ( o H2-cH )-' 
do

ir,
Figurc II Structurc of polyacrylamide gel. Monomer: acraylamidc; comonomcr (cross_

linking agent ) I N,N'-methylenc-bis-acrylamide.
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t€chnique cln be done Yery etsily by first

putting a Pl.xiglas rod in the rniddls of

rhe glass tube, then fill the tube bottom

up viith polyacrylamide gel. All thc tube

with plexiglas rods in the center hold by

acrylamide gol were pleced in a upper and

lorvcr chambers of buffer reservior' Aftr:r

the samples wcre elcctrophoresed, thc

Vol. 5 No. 3

pleriighs rods were pulled out and the

iumens were fillcd up with antiserum

mixed with melted agar. When thc agar

had solidified, both ends of the tubes

rvere sealed with Parafilm and the tubes

rvere kept in 4 C. for 5-10 daYs for

precipitin lincs to dcveloP ( Irig. III).
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other techniques I sce belorv ). Further-

more since the bands arc not in the form

of ovcrlaping arcs but appear as discs

thel/ ate clsy to eoumerate. 'fhese pre:t'

pitin discs appear in the inner agar

column rather than in acrylamide gcl.

This finding was surprising but it may
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'l'he immunodisc electrophorcsis tech'

nique rcported here circumvents xll such

complications as it allows for the preclpl-

tin rcaction to occur in thc electrophor'sis

tube itself. The techoique also has a

high resolving Power ts it yields I largc

number of prccipitin bands than thc

FIC URE III. STE PWISE

PROCEOURE FOR I M IIUNOOISC

ELE CTRO PHOR E SIS.
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bc duc to the vcry small pore size of 7.5

per cent polyacrylamidc gel rvhich Orn-

stein (6) rcported to be of thc order of
50 A.

'Ihe use of a hollorv cylinder of acry_

lamide gel as described in this technique

makes the disc electrophoresis technique

very velsatile as it opens a multitude of

possitrilities for analyzing thc samplca.

For instance, in simple disc clcctropho.

resis the gel can now be stained directlv
in the tubc by filling the lumen wirh
the srain, thus avoiding the nccd of
rcmoving the gel from the tube. The
Jumen can also bc filled rvith various

enzyme substrates contained io agar and

the enzymic activities of the isolatcd
fractions can thus be visualizcd. prescntly

the tcchniquc is bascd on simple trne_rvay

immunodiffusion analogous to Oudin's

r49

method. 'Ihc technique can be easiiy

modificd and used for double _ diffusion
studicr if desired, When comparc immu.
nodisc electrophoresis, immuaoelectropho-

resis and disc electrophoresis usrng the
samc Eamples antigcn and antiserum. Jm-
munodisc elcctrophorcsis is about 3 times
morc sensitivc than immunoelcctrophosis.

This mcthod combines the rcsoiving powcr

of disc clectrophoresis with the immuno.

logical identification of immuooelcctropho-

resis. It rhould be verv useful to identify
antigetic camposition of bactcria, fuagur,
biologicrl meterials rnd cspecially vrruscs.

When any viral componcnts rvcrc isolate,
they csn be provcd to bc antigcnic of not
by this ncw method. .fhis method should,
thcrefore, find widc application in tho
antigenic analysis of biologicr)ly complcx
mix turcs.
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