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. " Olovnikov, 1962; and others).

"is a nccopsary methodological condition for solving a number of probleas

| groat intorcst shown in devising mothods for isolating antibodies in the

Cpuro stoto.

. ot al 1951 Suthorland and Campboll, 1958}

' changes are not always reversiblo.

.. to dlaoociate tho mtigen-antibody complex, forsod 68 o retult of speoifie

" 4solation of pure entibodics. . \

SITors in tie wrinclation uwro widorlingd shus
- - - - -
400 _eOrrocica versions arc givon ot *hocnd_of ke _articlo,

————————— =

IZOLATICN CF ANTIDCDITS FoOM T A '?IG::-A.\TIB@Y :
P .
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CO'PLEX BY ULTRASOLND 24548

(Vydeleniyo antitel iz kompleksa antigen-antitolo pri poaoshch{ . !
ul'trazvuha) ’ :
|
by
* . oo
I.F, Mikhuailov ond I.F. Dera

Zh, mikrobiol. epideomiol. fmmun. 1964 (1) pp. 112119,

The uso of purificd ontidvodios with procisely established proporties

in modorn imnunology ond immunoe-chemiotry (antibody structure, mechanisas and

naturo of the antigcn-antibody reaction, ete).: This occéunt- for the

R Y

A lorgo‘numbnr of mothodb have boen proposed for obtaining pure

antibodies to aolubic and insoluble antigens basod on isolation of antibdodies

from a spccific antigon-ontibody complex., Various procedures have been

“‘ubed to dimsociate the specific complexs heating at 56° (Landsteiner end

" NMiller, 1925; Jenkins, 194G), offoct of high concontrations of saita /-
. )

{Felton, 1932, Hefdelberger and Kendall, 1936; Heidelborger and Xabat, f

1938} Duncen, 1937}, effect of acids and alkalis {Lee and Wu,1940; CnnpbolI'

Zil'er and Abelev, 1562

The methods employed to disncciate the -pocitie conplexel sometimes

" modify the 1mmuno proteins which, as is knovn. are highly lenltttvo to

heat and concentrated_uolutiona of salts, acids and Alknlia. The attendont

Thereforo, it is necessary to look for

othor mothods of dissocinsting the spocific complex,

Tho main object 6: the prosont work waa to attempt to ug0 ultrassupd

‘ sdoorption of the Immune sorum by an homolegousd n!crobo. vith subseguant

" gt et ommd gt TP mas tme Gem VT M WS A G gy Wt b caw S .

\

Wo used Shicella naradyasenterise c (otandard strain Ne. 170),

Corynebacteriun dirhitherine (coxigenlo strain No. 738, typo IV) and a.

e e - e o .

"tuleracmia dlagnostic antigen and also the corresponding nonw-adsorved ; , 'a

——————
—
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R ':M- sxpaprimontal nrrmgmm\ uuowod us to aolve’ Wo wouluu

__,ntructuro. ‘Such mixtures were prepnred from dysontory and tuleracmia,
" twe corrosponding micrebial speczon wae dctarmined in the mixture of antisera.

of the two microorganisms of cach pair. ¥For this purpose to the mi.xturn_.
';_yu added in equal volumo (5 ml). an 18 hr culture of the corresponding

o bactoria (or tularacmia dingnoatic antigen) washod frem agar with saline

: """ piaced for @ hr in the thornostat at 37°, thon for 18 hr {n & refrigerstor
e 4" The quantitative proportiona ot mtium and specific adsorbent

'_ (bactorhl calla) were such aa to oiv- incomplete -dopletion of the

e correaponding ontiscrum, which in our vhw should eniure mximm adsorption

o ot antibodies on cach microbial cell. .

" Afterithe third woahing the sediment of hu*nrh (agolutinate) vas ngnl

"
kv

,",'(« intensity~Jy W/un with a frequency of 80O ko/m. Insonation vas carried '

. irmune pera.  In ono of the experiments wo uscd polyvalont dyaoantery

(Flomer) antlzerum labelled with Zluoroscein isocyanate.

Tho tochniquo of the mni;1 cxperimcntn- wao o3 follows. A mixture
lé_f‘_cc.l_\_mi \_r?t\'m: .(_.iml) of two dgfﬂ'c:\-t_i.mlun_o_ 2::-?_\123 .Ermnred
ho...oloooua with two specien of mierobou !mawn to hnvo a dgferent antigonte

o — it e amy - en —

- g e -

- ox {rom dysentcery and diphtheria ontisoras The titre of apglutining to the

o e e wem e

Thoe antibodies weora extrnct;gg’rron tho antiserun mixture with one

" (0435 M NaGl, pif 7.0) and containing 25 x 107 microbial cells per mi

" {apgainat tho optical standard). The mixture of sera with adsorbont was

The nnterinl obtained woe contri.‘.\taod Loy JO min at 5000 rpu. Tha
. antibody thruo t0 both bactorial wpecies used in tho experimant were .,
" dotond.no.& in tho mupernatant. The ud:l.uont'ofl bacteria resuspanded in

" asline to the former volume was thrice washod and centrifuged by the sane

"@chodulo. Tha Ahubohy titros to the twe E_*E_"}_,‘ﬂ} specios were dctgruhud

in each portion of the supernataits

' 3

ruunpondud in udno to tho former volume u\d o:mnod to ultruound. In

N S S e N G e

thn sxporiments we \uod a N"‘l‘ genorator with sn eutput of 100 ¥ and

out on a water bath for 45 mine The insonated susponsion was apun down

for an hour at 15,000 rpm; tho sediment discarded and ths antibody titres

" %0 both miorcorgonisms determined in the supernatant,

[ e

I,‘ .' '."’ , . |.¢‘I- AR : S, m3393
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;- .2y the ontibody titres in the mixture fell in rolation not only to the adsorbent’

oot microbe {3000) but also in relotion to the hotorologous Corymebactarium

‘x.'fﬂl¥Q  ne agglutinine to either organism, -

e qmrmgmon. antibodios (3J000) were found in the supernatant only in

\'{'l B Sindlar results woru'obtniund in ancther oxperimontal variant for -

*7iw;ji.,'tulnrac-ta entiserum wvas'adsorbed with tularaesia diagnostic antigen

A A . - . .
- . . e w oo

(1)  =soo whothor it wanm posriblo to diosociate tho spocifie complex:
by ultracound with subocquent iselatlon of thoe pure antibedics and
(2) demonstrato absonce of unzpacific sorum proteins (hetorelogous antibodias)

.- introcduced into tho initiol mixture.

Thio tochnique wao employed in oight oexperimentsi giving uniform

- rosults. DBolew are given tho protocel dotalils for the three varionts

..-_ot tho main oxporimentn{
I ono of tho variants wo used a mixture of dysentory ond diphthoria
'?' antisora (Table 1), After pooling (reciprocal dilution) these antisora

" the ngolutlniq_titrc in relation to Corynebactorium diphtharine was75000

" and 4n rolation to the Shigella orgonioms 10,000, A live Flomer dy-entcry-'

culturo vas added to the mixed antisora as adsorbont, . Axter adsorption . .

?_ginhthgr;ho (2000} On'rirnt vashing the edsorbent the aupernatent was

‘fﬁ?f' found to contain antibodies both to diphtheria (500) and dysentery bacteria

uj;lf(too). Tho puparnatants obtained st the second mnd third washings cbntttnqd'

Thooo obsorvationa show that' unspe¢ifia morua proteins {ineluding

f lhotoro;onoun‘pntibodlo-) ontored tho apseific aggiutinate as {t Formed bus :

'l‘tho rosulting idnkage was not strong and adsorbed unspecific proteina ean
. .

' bo removed tn&rly casily by subsocquent vnhtngn. ' ‘:;

After ultrasonic troatmont of the resuspended adsorbent and subsequent

1‘L ;? rolation to basteria homologous with . the né-arb«ut(&h;gg;;n !!HEQ?ELO
" while the cluate did net renct with diphtheris organisus,

iaoxnttng pure Antihodlco in vhich we studied a mixture of ﬂyncntorv and

tularacmia Antinorn (Table @)« Adsorption vas alse by Flexner dyncntcty

‘ bnoteria.
» in thn third exporimoentaol varisnt A mixture of Tluorescsnt polyvalent

'dynontory antiserum labelled with Lluoremcein isccyanate and non-fiworescent

Cese AR - ¥
L . : 0
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" on pubscquint contrifugation. C

{Table 3j. Dy tho uso of fluorescont antiscrum tho fluorcocant analyslis

for declding whcthor unopecific protoine wore ;buont Irom the oluate

wao highly ooncitive,

The roculta did not eascntially diffor Zyem thoas of the provious .
experinanto. The cluate of purc antibodics obtalnod did not Zluoreace '
in ultre=violot. Trcatment of the dysentory bacteria and tularaeaia '

\
diagnostio antigen fixed on glass with tho oluate did not cause them to !

1

:‘l glov yndor the flueraacent microscope.

in anothor experimont in this sories a Rixture of the bnno antioora

vaa adoorboed with dysontory baeillus, In this caso tho aluato Zluoresced
in wltrd-violot, On trcatment of Floxner bacillus and the tularaemia

. dingnontio antigen fixed on glasa with oluato a faint (+e) apooirio oolour

o: tho homolegoun bactoria ond aboenca of coleur for the hoterologoun torun

;% wag peon wndor the fiuoroscent microncoPe. .

The specifiolty of thu puro isolated antibodics and alos agglutination

2_0: homologous bactoria ;Q- cloarly ootablished in the oxporiments with

» stoining of tho homelogous bnctoria by tho indiroot flvorescent antibody

mbthod, Fig. 1 indicates tho bright (++¢¢) spositic tluorcneenao of Flamer

dysentaxry bastaria treatod with the homologous antibodies ot tha eluate,

"' Epesific adsorption of the latter on the bactoria was entablished by use

of oh.rp antiserum to rabbit labelled with fluetcncotn isccyanate (indirect

. fivorescont-antibody mothod),

"Both in thias and othor similar exporimentas it wvas necososxy to make

*" sure that the propoxraticns of pure antibodies weie Ires of antigens of the l
‘):‘Adnorbont wvhich might have passed into molution as a rosult of partial -
'ﬂ”;dinintcgration of <he bacteria by ultragsound. In all the oxperiments tﬁo :

" prooipitation toot with oluate (antigon) and mayws homologous with the

" adoorbont was nogaitive, whila in tho controlo with bacterial antigen

Lnoonutod in the rnme conditions and honologoua servs n dintinot
procipitntion ring xormnd.

Apparently, during extractiun of nnttbodio- fron the oponifie coadlex

.li: by witrooourd thove s partisd disintegration of the bagteria, Hovover,

v .thesa antigma wore precipitoted by the oxtracted antibedies snd removed

’
1
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‘of 0.11. Tho rerults of cloctrophercsis are given in Fig. 2.

i (B) with a ro.au:o content of nlbumin 39.7%. OC =globulin 1%.4%, ﬁ-otobuur.
21.6;1. and. (-glohulin 27. 19.. No traces of albumin were found in eluate

" that tho antibodies isolatod from the complox wore associsted in the

‘eluate not enly with Y-globuﬁn but with other globulin fractions, ™ia -

".thq subject, l(anikov (191‘8) ror oxmplo. notos pruenco of antibodies
both in the g “- and intm‘modit\tn {botwoen (5 and Y ) Zractions .
"’ dotected in immunel sora ond designatod ns 2 plobulin and the T component,

+ ' According te Rojnek, Rybak and Skavril the O end i antibodies of typhoid

‘ _hctorqlogouu antigera.

The otorting dyaentery antisorum and the oluate of pure antibodies
obtained from it were studicd by papos olecfmp\oronin followed by

dcnaltomotry of the phorotogroms. ’ﬂxo olumo was first concentrated throeo

R Ammm il WD ey et un ey

tirca by blowing in a collodion bag for 5 hr with a tablo vontilator

TS v et S s el VY s oy gt ek SN weEEL  yumay  —

(.(obor sothod ) .

gy

Electrophorosis was carried out for 12 h!; at 4 Von a paper strip of
length 1 am and current of 0.4 mA for cach contimotre of the total width

of the phorctograms. Vrronal buffer was usod at pif 8.6 with ienic ltrmﬁth

Four :wotoin fractions were dotcctcd 1n thc‘ initial imoune serum

Tho antibodies wera represented 'by. O wglobulin (50%) but ﬁ-globuunn

R (21.5%) and Y -globuliﬁu (28.5%) were also prosunt. It was thus established

corronpenda to tho quitc considerable volumae of inrornntion published on

mtinonm aro found in o mixturo of OQ and (5 -globulhl.

The facts presented show that tho tochnique taostod by\l for dluuhtu

" & complex of particulate antigen plua antibodics by means of witrasound

ylelded pure entibodies eluting diroctly h\to seline, Ths special

: cxporimontr.\ arrangoment enabled us to establish obience in the eluate of

hoterologoun antivodies introduced inte tha 1:\“1‘1 -ixturo of tes: and

Tha speciticity of tho pure antilodies thamod wes confirmed in

' agglutination touts and alao by du of diract and indirect fluorsscsantis
* ontibody mothods. Eloctrophorotic study of the clvate ahowed it to b?

. free of noneimmuna serun protoins. Comparison of the agglutination titres

i

L e5w . o Co L RS 295




s\n.h.rxmd. c B md Ctunpbull D. w. xmuml.. 1958 294.

‘ 5~ f
N ’ . .
P » N :
., " B - .
' . .
"
o .
L ; ‘.
- . . . ¥ [
. ‘. . )
* : ..
o [ . L
> . - ] 1 S
. : v
. . ' .
- . PO
1
-6~ BN RS 3295
! ..o

of the initial antiserum after ndsorption and tha olluaton indleatad a ”
yiald of pure antibodics of 15=20 por cente . I'i
It would bo dosirable av a noxt otop to apply more intonse :E
ultraconic treatment to raisc the wntibody yiol‘d. ' ) !l;
1. ‘Ll’aing’ ultrasound we hiave eluted into salino antlbodiea:fron a I ’
ppecific complox of entivodica ond pnzf::.culnto ant{goun. ' '
2. . Tho antibody preporations obtained woro tx’-o; or'unnpocitid ‘Porum | ‘ : } “
proto&na and hotorologou» antibodics end also antigens of the imuno | ' }L‘;
ndnorbcnt. 7 .' ; ;
' "..'_;_‘,‘. 3. The antibodios iuolatcd_.rcu\inod tholr immunological spocificitys ;
e ‘ REFEIUNCES , , _' - ' ; |
Zi1'ver, L.A. ond Abelav, G.I. "Viruoologiya i htn\;\nologiya_ roka"
;-‘{ ~ (Virelogy end Immunoloqy of Cancor), Moncov. 1962, . ,.
Konikov, A.P, Sovoshchandye po belku (Contoronco on Proto&m). p. 102. . »
Moscow, 1940. ' S ‘
'Olovnﬂ:ova‘ Ao Labor, delo, 1962 (0) 3t. © . - 8
T w Cnmpbon. D.He, Licoscher, E., and Lomont L.S-. Proc. Nnt. Aud. Sei. ) .
'-_;i; -.,'.-"..;: . (waun.) 1951 37 575 © ' . L , . T
» . DunconyJoTsy Drit. Jo Exp. pnth;. 1937, 18 108, g
Fe).ton, LaDey Ju Immunols 19324 22 453, N ‘!
‘ . Heidolberger, Ms and Kendnll, I‘.D..J. EXpe Hod. 1936, 6’. 161, 4 __ - “‘
;_';""‘.-‘ Hoidolberger, M. and Kabat, Bodey 1bid., 1938 £7 181, L ~
. 7 Jenkins, €.Be, Drite J. Bxp, Path. 1946 22 11, s ;j'_'_: f-;'
L Londateiner Re and muer C.P. JryiJe Bxpe Neds 1925 42 853‘.'
: Loo. K.He and Wu M.. Proc. Soc. exps Biole (Ne¥a) 193«0 43 65. /’
: ____.‘____-Rujnek. I wbox M. md skvavrn FuyCade Epidon. 1959 8 t.a.'
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: 2 for Minmune seru" reod “antisora”

1 v .
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Pl "ta| 29" | for "nsonation” resd "Witrasonbe treatoent® U0 0
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