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BRUMMERSTEDT, E.: Preparation of antigen for the counter
immunoelectrophoretic test for plasmacytosis in mink. Acta vet. scand. 
1976, 17, 395--402. - Counterimmunoelectrophoresis as a test method 
for making the diagnosis of plasmacytosis in mink demands the spe
cific virus antigen. The method for preparation of the antigen ac
cording to Cho & Ingram (1972 a, b} wHh minor modifications is 
described in del:1acils, and result1s obtained at 62 antigen preparations 
are presented. In addition an ultrafiltration method is outlined which 
may be useful as a replacement for ultracentrifugation procedures used 
in the ,technique described by Cho & Ingram (1974). 

plasmacytosis; mink; antigen; counterimmuno
e 1 e c t r o p h o r e s i s. 

The fight against plasmacytosis in mink is strictly dependent 
on a siatisfactory method foT maldng tih.e diagnosis as ear1ly as 
possible ,after the infection. Since the beginning of the 1950'ies 
Maillen's tes.t (I.A.T.) (Mallen et al. 1950) has been applied lead
ing to a decrease in the frequency of the diseas.e. Thi,s method is, 
however, unspecific the principle being that any increase in the 
in1munoglobul,in concentration caus.es a precipitation, if iodine 
so1uti0ill is added to the serum of the test anima,l. Since the im
munoglobuliin concentr1a,tiion. is increased in plasrnacytosis a p1re
oirpi.tation reaction will occur. Two facits are, however, essential 
in ,fui1s connection. The first one being that H may be impos1sible 
to poi1rnt out •sem having only a slight irnorease in immunog1obulin. 
The s,econd one being that incirease in the antibody confonit fol-
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lows s'everal diseases other than plaSIIllacytosis. Pos,sitbiHties 
theretfor'e exist for both false negative and ,false posi1tive reac
bions. The iinrkoduction by Cho & Ingram (1972 a, b) of tihe ooun
tel'lirmmunoelectrophoretiic test (CIEP) for makiin:g ·the driagnosis 
using the specific virus antigen as reactfa1,g component :together 
wi1th tihe mink serum opened up new possibilities ,to combat 
pl1asrmacytiosiis, as both rtihe specificity and the sensativi1ty a['e im
proved compiared wiitl1 <the Mallen's fosit. 

Thi's report deals wi:th the pmCltioal exiperiences oibtained dur
iiillg 62 anti,gen p'repara:tiions acoord<ing fo the method desCJribed 
by Cho & Ingram (1974) but wi1th some modificatio'Ills. Further
more an rnLtra:filtration technique ii1s cmtJLfil,ed. This itechnrique ma1y 
be useful in case ul:tracentri.fugatiion procedures are to be avoided. 

MATERIALS AND METHODS 
Infection of animals 

For the antigen production 237 mi1nks of different types have 
been intfected. Befo['<e 1in1ocmlation :the anirmals were examined and 
found to be clinically healitihy ,and to giv·e a negative reaCJtion for 
pla:smacyfosiis by the CIEP method. The orga:n marterial, liver, 
spleen, and mes,entedc lymph nodes .to be used for inJfeclion were 
removed from animals suffer:ing from 
Afiter addi:tion of ·equal pall'ts of phosphate buffered saliinie (PBS) 
(w/w) (Herbert 1973) :the mixiture wais ground in an UUra
tmirax homogenizer 2X2% min., foUowed by cenrbriifuga:tiion at 
10,500Xg/2 hr1s. The superniatain't was stored at -25°C untH use. 
The ani1mals were inoculiated subcrnti:meously witih v·arying doses 
Jianging ,f>rom 3.5 to 10 ml otf tihe irufeotive suspension. At the 
Salllle 1tiime Endoxan-As.ta®, 30 mg/kg, was <injected as immuno
suppres,s.ive agent in 01rder to inhibit the production of ,antibodies 
being able to combine wi1th the vi['US particles. This combination 
is supposed to decrease the value of the antigen preparation. The 
immunos1uppressive drug was given at i1ntervals corr:esponding 
to 5 mg/kg/d:ay, the animals were killed 9-10 days after 
inJfection, at which time the vi'rus conitent accordi.rug to Larsen 
( 1969) i1s ait its maximum. 

Preparation of virus antigen 
Spleen, lliver and meseruteric lymph nodes are remorved asep

tically aind stored at -25 ° C until use. After thawi:ng, .equa:l parts 
of PBS (w/w) ar'e added, and the homo1genized 90 sec. 
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uS1:ilng tihe Ultr1arturrax equipmenrt. The homogenate i·s f,rozen a'IJJd 
thawed 5 X iat -25°C foJ1lorwed hy raddiltion of 1 pair1t of fluoro
carihon (1,l,2-Tricihl1ortriiifluoiratlhan Uv,asol® Merok) per 2 parts 
of homogenaite. Thii1s illlixtur1e is homogenized for 2X21h min. 
wirth UJrtro.-itrurr:rax, and ·the mri.XJtur1e is cenrtrifuged art 7000Xg/1 hr. 
The m1sisue phas.e obtained ait tihe cerntrifugiaition is extmcted once 
more af.ter addition of 1eqrnrul parif:1s of PBS, a:nd the supernait:ant 
added to tihe s1uperniafarut oibtained at tihe rfiriSrt cenltirifugaimon. 
Thie pooled supernait1ant,s rure co1ncerntmrl:ed by cenrtrifugia1bion at 
105,000Xg/2 hrts. To 1tihe pellelt obltwin:ed afrter cenrtrifugation of 
9 ml js 1added 1 ml PBS, and tihe peJilelt Ii.rs 1S1U1spended by meanis of 
a Rotamher. In tihe method d·es1crihed by Cho & Ingram (1974) 
3 poSrs'fbiliitdeis rure menrlliorned for ·tihe activation: tireaitment of the 
material wirtih a glyicine-HCl bruffer ait pH 2.4-3.0, heatdrng ail 
65-80°C uip to 2 hirs. and irepeaited fluorocartbon tireartmenrt. All 
metihods have been tried and the glycine-HCl buffer treartmernt 
fournd 1bo he the mos1t satisfacitoiry. At 1Jhl1s procedW"e 2 vol. of gly
oi1ne-HCl brnffeir (0.2 M 1g!lyicilllie 100 m:l, 0.2 M-HCl 22.8 ml and 
dilsti1led water ad 200 ml) rure addred to 1 vol. of suispens1ion. The 
mii:xituire ils treaited urutdl homogenei1ty witih a Potter S homogenizer 
and 1efrt for 30 mdn. befioire cenbrifugiation at 136,000Xg/1 hr. The 
supernaitant i1s removed very crur.efuhly, ,flhe pellet resuspend1ed 
witih tih:e PO!l:iter S equipment, 3illd the ceI11triifugiartrion is repeated. 
Suipernatarut liiS ·removed Olllce more, 1s1tm very cairefully, and 1 ml 
PBS added per pellet. The £inail product is obtained .after PoU:er S 
homogenization foHowed by ait 400Xg/10 min. 
The supern1atant from thi1s cenrtrifugation riepresenrt1s tihe antigen 
prepamtion. Sodium :amde 0.01 % is added .to ·the PBS as a bac
tericide. The final product is tesrted in CIEP agaii1I1s1t poslirt1ive and 
negative control serru. In cia1se tlhe pirep.airaition is inactive, the 
glycine-ROI treatmen:t i1s irep·eaited OilJCe or twice. If then sti1U un
reactriive, rthe preparaltion wm !be dlirsoavded. 

U Ltraf iltration 

UltrnifiillbratiO'Ils are :to some degiree Laborious and expens,ive, 
and not aH la:boratori·es ·are in posises1si1on of 1tihis equipment. J,t is 
therefoce temrpting Ito pro'Vid.e a teClhnlique, whlich may replace 
the ul·trarceillrtriifugation. Froir ,flhlj,s purpos,e Amicon ulitrafi.1litmtion 
equipment li1s ·app1lied usring filter XM 300 and XM 100 witih a 
nitirogen piresiSruir.e 1.0-1.5 kg/mn2 over ni1giht at 4 ° C. The oon
cenltirations 3iI1ld rtihe washing may be carnied out in tihe same cell. 
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Counterimmunoelectrophoresis 
The arntigen-an1tiibody reaction is c3Jill'lied out illl 1 % agairose 

(Liilex) usinig ba:r'bital buffer pH 8.6, µ. 0.02 wii1th a:ddiiti,on of 
0.01 % NaN3 • This buffer system has •recently been replaced by 
the Gelman high resolution buffer pH 8.8, µ. 0.05 in the electro
pihoretic vessels and 0.025 in tihe gel. 'Dhe diameter oif the reser
voilr :iis 2.5 mm, tihe dismnce between res·ervoirs 5.0 mm, allld ·t.he 
time for electrophoresis 30 min. rut 3 v/cm. The pirecipitates are 
read afiter elecitropilwresis and aigain after the slides hav;e been 
waished, dri..ed, and srt•aiined wiilh Coomassie Bril'Liant Blue R 250. 

Electron microscopy 
The final ·antigen prep•all'ation hrus been examined elec·tron 

m:iicroscopiieiailly by B. Blooh rut this depa:r.tmenit. The anti.gen pire
paratfo!ll wa•s concenrl:rated through ulibracentrifuigation. One ml 
of antigen plus 8 ml disrtiHed waiter we11e centrifuged at 136,000X 
g/1 hr. Tihe .srupernartarnt wais remioved, ·the pellet rresiusipended in 
9 m'l tl]Ji,stii.11ed water and the cenrtrirfugaitiion repeated. The water 
wa:s removed and tihe pellet resusrpended in 1 ml of dist.Hied water, 
and tihe oa:ribon coruted ·gr!id was flo1aited ion the top of ·thiis solution. 
Aif>ter 10 min. orf abswp:tio!ll the material was st1aiined in 1.3 % 
phosipihotungs:tfo rue.id rut neutrail pH and examined in a JEM lOOB 
electron mi1cirosoope. 

RESULTS 
The .r·esulrts iobrtained from the 62 anitigen prepa:r1atJions are 

piresenited in T1able 1 and T1aible 2 r·epreseruting prepairatiorns based 
upon 01rgarus from 28 fa1d.iviidual animals and from 34 pool1s of 
oogans1, resip1ectively. Tihe toital of 7 negative pr·eplltr'atio[)Js which 

T ab l e 1. Anti.gen preparati.on f:riom organs deriving from 
28 indiv1dual animals. 

Number of animals Glycine-HCl buffer treatment 

1st 2nd 3rd 

neg. not done not done 
pos. 
neg• weakly pos. pos. 

• The negative preparatiollis were combined to 1 pool after which the 
second buffer treatmenrt was carried out. 
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T a b I e 2. Antigen preparation from 3i4 pools of organs. Each pool 
consists of organs from 3 to 6 animals. 

Nwnber of pools Glycine-HCI buffer treatment 

1st 2nd 3rd 

2 neg . not done not done 
.1 weakly pos. pos. 

19 pos. 
H neg. pos. 

1 neg. neg. pos. 

ha:ve llliOt been frea:ted further, originate faiom the very 
of ithe studies on the a:ntiigen Nothing is known of 
their reaction carpahHiity af,ter repeated glycine-RC! buffer treat
ment. H appe3.11is rf1rom the ·ta:bles thait apairtt frrom the above 7 pre
pariatiions, wiruis a:nti,gen wais detected riAl 1all preprurations. Thirty 
preparatiOlll:s reacited positiviely after ifue filflSlt buffer treatment, 
and ornly 1 preparation needed 2 buffer to become 
pos.i1tive. In 2 oa1ses, iit was poS1sibl1e to .filnprove tihe ainitiigen by 
repeated buffer rhreail:Jnent. T!he anrt.igen preparations all'e rnor
mailily used urndHurted for the routine itesting. Posiitively ll'eacting 
allltigen prepairatfons may .still be fl()IUOO afiter diliution 1: 16. Im 
a 1f>ew cais.es a doubl1e precipitate hais been 1regis.tered. Thi's may 
be a preci1pifotion of 2 arntigens Ag-1 and Ag-2 recently described 
by Notani et al. (1976). 

The initia1l exp&imen1hs wihere 1tihe ultracentrifugation proce
dures have been replaced by uMiraifiltiration technique 1sh01Wed 
thait 'all anti1gen has been isolated i.111 7 out of 13 
excperimernl:'S. Posi,tively reacting prepariatil()lns have been obtained 
wi1th botlh .types oif fo!ltCll's. The 13 sepa11a:tiions were made if:roon 11 
oiigan pools p·reviiornsly all found to contam all!ti.gen by 'the con
ventional isolation technique. 

At eiootron miioroscopy 3 di.ffernrut pairtticles were il'ecognfaed 
as indicated in Fig. 1, a, band c. Fig. la represents an icosahedral 
vi1ru1s particle of ·about 23 run, F<ig. lb an "empty" particle the 
S1aJme Slize and Fi1g. le a swucturie of about 11 nm 1sup
posed ito be ferrii.tin moleoul.es 10lf mink origin. 

DISCUSSION 
Irntroduction of the CIEP test based upon the abi11iity to isolate 

the speci1fric antigen .as originaUy done by Cho & Ingram (1972a). 
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will most probably turn out rto be a major advance ilil the plasma
cytoSJi.1s reseaTOh. T!he most cri1ti.1cail and expen:SJi.ve point i1s p["ep-a
mti:on of 1fue v:iirus antigen. F1101II1 sieveral l1aboraito["ies ,i,t is known 
that not even isol1ation of 1the ainrliigen, but rulso the stahiliity orf the 
i:ierudy-maide aniti:gen i1s a very delicaite maitJter (Persoillal com
municatinn 1975, 1976). The 1reaictisviity of tlhe runbi1gen may be 
very sihorl, ev1en ferw hoU["IS. We have had the soone experi1ence 
paIDt:cul:airly during of !\:he i1solaiti1on. This i1s iin oontra
di1ction to Cho & Ingram (1974) wiho found thait over a 180 d1ay
period rthe antigen prepambion kep,t the 1tiitre both ait 5°C rund at 
22 ° C. This wais observed in a prep:matii,on based upon repeated 
fluorocairboin e:xt1racbions a:nd noit usih11g the glycine-HCl activa
Uon as us1ed ,in thi1s irepoirt. Whetlher thi1s di1£ferernce 1is esisierntial is 
un1known. Whiait is reaHy happooin1g at 1the 1fiinal so ... cal'led a:etiva
tion i:s ailso unknown. Cho & Ingram (1974) believe that the 
actiivatiiion coUJsii1s,tJs orf a dri1s,sociaition of arntJi.,gen-anitibody com
plexes a1I1d thereby specific a1111:iiibody ... bri111ding sites on the virus 
paiiticles aire exposed. If rthri1s i1s ,true, irt must he esisootial to be 
eXJtremely careful wihoo s1ep1airailing the s1edimernted 
virus paritiicles from tihe a111tiibody-oontaini1111g 1supeirnatant after 
the final ultmcooitrifrugation. Bec01IDi111g aiware of rthat tihe tooh
rnique was changed, e.g. removal oif supernaitanits was performed 
very crul'efully by suction with a fine pa:siteur pipeittie 1insrteiad of 
decanting. Thi1s improved the sitabHi.ty ,to a 1s1a1ti1sfaotory level. 
T!here may, however, be orther f1aicto11s T"esponsible for destruction 
of tihe an1tigen reactivity. 

P.rorvided the above theory forr the acti:vaition i1s corirect it may 
be possible 1to s,eparrute the .antiibody-lf:ree vi1rus 1piairticles f1rom the 
anitiibodies by a filtra,tion 1technique, ,since plasmacytosis virus is 
supposed to be a parvovirus (Cho & Ingram 1974), mol. wt. above 
2X106, and the anitiibodies mostly IgG (Larsen 1969), mol. wt. 
about 0.15X106 • Accordingly, iafilter peirmirtting anti.bodies to pass 
will be suitable. Thi1s demand is fuMHled by tihe Amicon filter 
XM 300 ,separating air1ound mol. wt. 0.3X106 • Thi1s has in fact 
been found to be suifoble for pirepmrabion of ,tihe antigen without 
uslling tihe ultiracenrtrilfuge. T!he aiprpJi1oation ,of this method i's, how
ever, only in tihe p["'elimdniairy phaise. Most initeresitingly, in contra
diction to tihe above iit halS been foun1d tihait rthe 1£iLter Amioon XM 
100 wi1tih sepairation a:round mol. wit. 0.1X106, wihich meanis be
low the molecular weiigiht of tihe Glllltibody molecules, i1s also ap
pliica:ble. lit may, however, he rooaLled that iit i1s 1Sltill unlmown 
what i1s going on under the activation prooedUJre. 
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The elect·ron micrograph of .the concentraited final preparation 
cor·responds to that oibtafued by Cho & Ingram (1973) by eloollron 
micl'losoopy of the antiigen-ant:ibody preoiipi1tate and a!l·so that 
puibHsihed recently by Notani et al., -O'btained through purification 
on a OsCl gradi.emt. The latter ·autthor:s believe thait the ring struc
tures, coNesporuling i.n morphology iand size ito Fig. le, comprise 
tihe antigen Ag-1, wthile Cho & Ingram (1974) 1imggest that ·they 
represent f1erriitin of milll'k. ,U1s1sue ori1gin. H i1s imposisihle on baisii1s 
of the present investi1gation to detel'llline whether tthe ri111g struc
ture is ferdtin or not. lit should, !h!()lwever, be mentioned thait 
mOI'lphologically 1the Sltl'lu1ctll'I'e 1i1s exaclly like tihe ul•trastructure 
of tihe proitei.n portion of if erlri..tin presented .by Bes sis (197 3). 
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SAMMENDRAG 
Fremstilling af antigen til brug ved unders(>gelse for plasmacytose hos 

mink ved hjrelp af modstr(>mselektrof orese. 
Mallens test har i en arrookkie vreret anvendt til testning af mink

serum med henblik pa forekomst af plaismacytose. Denne metode sav
ner imidlertid ·speoificitet og er ikike ti1strrekkeligt f plsom. Cho & 
Ingram beskrev i rnn (a, b) en precipitation1stest, som muliiggpr en 
forbedret diagnostik af piasmacytlnse, idet metoden e1r specifik og mere 
f plsom end Mallens test. FremsrUJling af det npdvendi,ge, specifikke 
virusantigen til testen kain imidlertid vrere vamskelig. I foreliggende 
arbejde er beskrevet de modHikationer af originalmetoden, som er 
indf prt, herunder en ultrafiltreringisteknik, samt de praktiske erfarin
ger, der er opnaet ved fremstilling af 6·2· antigenprreparater. Ved elek
tronmikro.slmpi af det frerdige anti,gelllprreparat er fundet ikosaeder
formede, ca. 23 nm store virusp•artikler, ,,tomme" viruspartikler og 
ringforme:de ca. 11 nm store partik1er, der formodes at vrere forritin
moJeky1er. 
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