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By moans of a multlcomponent immunosorbent obtained by fixing serum proteins on d~azottzed p -  
amlnobenzylcellulose, antilx~dios against blood proteins can be completely removed from a tissue precipi -  
tating ant iserum. The serum prepared in this maturer Is not contaminated by antigen proteins.  The ineth- 
od described can be used for obtaining t issue ant lsera  of a high degree of pari ty.  

@ @ @ 

In c.x~erlmental woz~,~ and medical pract tee it is o~ten necessary  to obtaln inonospeciflc sofa .  They 
can be prepared by Immunization of animals with purified ant~gen,~l~oagh In the ease of inult~eoinponent 
systems the homogeneity of such an antigen cannot ahvays be ~uaranteed. Purifieat |on of the anHserum 
from nonspecifie antibodies is a no less coinpliea~ed task, although it can b~ performed comparaHvely 
easily by exhausting the sofa  w~th nonspecifir ant!germ. 

Exhaustion of the ser~t is mos~ successful if the ant!g/ca is insoluble In :~u~er or ff fixed on a wa~er- 
Insoluble Imsls, for in that case. durlngtreatment of the sere. contandnation of ~he antibodies with forc~ 
admixtures can be avoided. Campbell and co-workers [5] suggested purifying an~ibodlr by absorbing them 
on antiKen fixed on diazoHzed p-amlnobenzyleellulose, with aubsequen~ dissociation of ~e immune complex 
thus formed at pH 3.5. A. E. Gur~ich and co-wof4ers [I] used halold a!kyla~e-celluloso for ~hls same pur-~ 
pose, improved the method eonsiderably~ and used il for quan~ative estimation of an~ibodles. The posslb~- 
llty of fixation of mull[component ~n~igens on an immunosorbont and of |~ ~ use o~ such complexes for ex- 
Imustion of ser~ has not yet been s~ud.~e4. 

In this paner we deseriSe the rest/is of an attempt to obkdn tissue antlsota completely freed from 
antibodies against serum proteins by inoans of an insoluble antig~n-iinmunoserhe~t eoinplem 

E X P E R I ~ , I E N T A  L ~ t E T H O D  

AntIsera against ~ t e r - s o ! u b l e  pro~e~.s of the hyatoplasm~ mRoehou~rlao and microseome~ of Augus~ 
t o rat  l iver  ceils  ~ r ~  oot~ln.d by repe~ed Injection of the p~**o~a$ of hxe [rncitons mixed wP.h F~undP~ corn-~ 

plete adjuvant into rabbits [2]. At fi~e hetg~ht o~ immuntzaHon the an~mzds ~ r o  cxsan~L'~.x~ed and the ~ora 
partially purified and concentrated by sal~h~ out the globulin fn~c~ions wRh ammonium ~,alfa~e. ~ c h  sera  
In lminanoelectrophoresis experiments de~ec~ad 28-30 * ~; ,~ �9 m~A~,.~ among the cell sap proteln~, and 12-1G anti- 
gens amon~ ~ho c}~oplasmlc granul~ o~ liv~r ceAl~. An~Izer~ a~In~t scrim protolns trealed In ihl~ m~n- 
nor detected tip to 24 antlg~n~. 

Prepar-atiou of the immunosorhent. A h~gh|y dls~ersed p-amlnobenzvlce|lu|os~ ('P,%.BC) was obLalz~d 
diazo~zcd, and p~e~ns were f~x~.d on i~ by ~ method which d~d no~ differ in prlnclplo from tb&~ which ~%~ 
described earlier [:3]. Dlrln Z f~xaHon of the serum p:o~oia~ on PAnG ~bo [oHowlng proportlons wer~ ob- 
served: 3.5 In! ra~ blood serum to 0.i g ~s [due  e[ d~zoHzed PABC. Tize t,.nHgen-PABC pree~pi~%o v~ 
separaLgd by centr~f~a~0n, %rushed ~hree %h,nes wi~h d~s~}~ed ?~er~ ~uspcr~dcd ~n a kno%~ %'o~um~) e~ 
water, and kep~ in a ~frig~r.~_~r. The alinount of p~n fL'~ed by I g PABC under oar conditions w r i e d  
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Ftg. 1. Immunoelectrophoresis of ~ t e r -  
soluble mttochtmdrial proteins v i r a l  l iver 
cells (a) and (photograph of preparatio~J 
Immt, noeleCtrophoresis or rat blood serum 
using eluate of antibodies from i m m u n o s o f  
bent exhausted with antimRochondr~al serum 
as d~veloper Co). F, eru used for immura)- 
development: une-'dmus~ed antimitochon-, 
drial serum (I); antimitochondr~l serum 
e.xbausted ~ith rat blood serum pro~e[ns 
(2) serum against rat blood serum (3). 

fully stirred,  uncuh~ted at 37" for 1 h, an~ again centri-  
fuged (2000g- 15 rain). The serum ~ras poured off and 
tested for ihe preSenCe of antibodies against serum pro-  
teins by the ring-precipitation test and by Ouch~erlony's 
immunodiffusion method. The residu~ was ~ashed wRh 
a minimal volume of physiological saline and'Iho super- 
natant ~us Concentrated and added to the m~[n scruff. 

To elute antibodies absorbed on the m~t~,~en t~hv 
residue was treated w~h a small vohune of acidified 
physiological saline (plt 3.5), the suspension ~qus tho- 
roughly mixed, and if necessary acidified with 0;1 N 
HCl to pIl 3.5, kop~ in a refrigerator for 10--12 h, and 
ccntrifuged (2000 g, I0 rain). The resulting supernatan~ 
containing elutcd antibodies was alkal~fied to pH 7.5 and 
concentrv.ted. The rc~idue ~us washed wti~ acidified 
physiolo~cal saline and again with w~ter. Thi~ residue 
could be used rci>catedty for C~mustlon, b u~ ~t'J capacity 
gradually diminished. For comparison attalogoua an~.I- 
sofa were completely exhausted from antlbod[e~ ~o ra~ 
blood serum. For e~mus/ton both wi~h water-Insoh~bt~ 
an~Ig~cn and ~t~h antigen powders, the aznount of an~[=~e~ 
needed to produce exhaustion of the ser, t ~as chosen 
emplrlcally by adding rite ahtIgea successively an~t 
�9 testing ~ e  antibody content. 

E X P E R I M E N T A L  R E S U L T ~  

Une.xlmus[ed serum against liver cell hyaloplasm 
(anti-liP serum) de~oc~ed 8-9 antigens among th~ sonora 

proteins, conslst|vg of a]l~umin, y--~I.~b~Iin, a2-haptoglobta (haptog!ob|n was detected by i~  pero• ac-  
tivity), three antigens with mob ili~y of -fl-gIobulins, and one component each of ~e  pre~2h~mIn~ and a~- 
and ~l-glob~tlv~. Une:4~us~ed sera a~insL pr~etr,=~ of the cytoplasmic granules (antim~tochrondia! and 
antimierosomal set:t) detected or~ or two antlgena more in the rat blood serum tlmn in antl-IiP serum, 

Sera exhausted wi~h x~',er-tnso~blo an~l~n and sera  edhausted ~ t h  lycphilizcd powder v~ r',t~ ~erum 
~hen used ia ivamuncCtectrof.hore:~L~ experiments d~tcctcd ~ e  s ~ e  number of an~gor~ among pro~eh~ 
of the h)~Ic~iasm, mt~ehondri~t, and microsome~ ef  ~he liver (23-24, 10-:12, and 7-$~ respec$tve~y}~ bu~ 
sera exhausted -,vtt.h ~va~et-~ns~]~,b~e ar,~igen g~ve clearer  preetpILa~.ion lines. An$ibod!es eIu~ed f~ ra  ~ 
immuaosorben~ distinguished the same a~,Hgen$ a~ une:~hausted sera in ra~ blood sert~m ~ t ~ ,  i and 2)' 

Te in~c~Jffa~e ~he complexness o! f1~tion of $~rum an~i~c~ ca d]azoHzed PABC ~nd also ~ho com- 
pIete~es~; o~ ~,bsor~on o~ h~.~cgies on these an~.gcn~, we ez.~.oau.~e~ a ~bbl~ ~er~am a~Ina~ ra~ s c ~ m  pr~- 
~ia$ i~Ith ~u~cr-ir.solub]e aw~}F~en (se~m pro~eln~'ADO). Thls ~L.owcd that th~s par~.!cal~r me)hod co)n~. 
pletely removed al~ prceipi~at!ng an~bodie~ 2.~inst L~ocd s~rura a n ~ t ~  z~evea|ed In lhJ ~n~munceIec~ro- 
photo,is c.~perimenL~. Hence, wi~h a~ immunoso~:e~ prepared vn the ~asI~ o[ d~:~o~ized ~A]3C al~ 24 
dIscovcre(l an{i~ens ~ere fLx~.d in adeq~o ~n,.~unt fo~ e~:aus$!6n of hI~l~, ~c~Cvo p~cI~p~ng ~e~a. 

I~ must be az~un~ed tb-~ .~t~b:~ ff~.~Ao~ o~ prc~et~ oa dtazo~zed PADC ~-~k~s plac~ by ~he formation 
of azo bonds w;~h hi~'Ad~ae, ~rvzSne, ~r~d ~}:e~yk~!an~r~e~ a~nd aide by ~act~on of free ~,~.no g~up~ e,c~ o~hev 
gz~p~ o[ Lhe pro~la molecuiv ~ith 5~.e d.~az~ A:r~v=~'~ve~ |:~, 4]. 2~I~ p~bab~y al~o ~cc:>,~ for ~ ab~eava 
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a) ~evA~em~; b) p~4~g~ph of pref~r:~v:~ 
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ot any clear selectivity In th~ fi.xatfor, ot tndivlduM serum proteh~s on d~.azotIzed PAl]C, ~akini~ it posslb[Q 
to obtain a pol)~nH~cnic hnnr_-,osorbent. At the. same time, we were unable to prel)arc ~ complete Immuno- 
sorbcnt from ~ier-solublc protcms of the h3~aloplasm and cytoplasmic ~t~nuics of rat liver ancLkfdney 
cells. Experiments using e!ectrophor~sIs and [mmulsoelcctrophorcsIs showed th:tt tlssue protcin fraction s 
with lo~r electrophoret[c mobility than serum y--globulins (separation is agar t:el with medinal troffer, 
/~ 0.05 and pll 8.2), i.e., protein's with a low hogs!lye elcctrie charge, at~ only "~akly flxcd on d~azotized 
PABC. This can be understood because o[ the reacting groups of PACB (-N-N ~CI-) are positively 
charged, and other conditions being equal, pro'~ei.ns with a low ne~,~-ative charge ar~ not fixed so well on 
PABC, tlms not ensuring au adequate content of an~.Igen on the immunosorbcnt fo~" exhaustion of antisera. 

Immune sere against tissue proteins e.xhausted by the mcthod described above have been successfully 
used in the laboratory of Radiation Immunology at the Institute of Medical Radiology, Academy of Medical 
Sciences of the USSR, in Immunolunflncscencc experiments by Coon's method to stttdy the loatllzation of 
water  soluble antigens in the cells of a numbe~r of animal o.rg'~ns~ thereby freeing the exr~erimenters from 
the need to remove n~spee i f lc  protein adm[.~u~s and soluble Immune complexes from the antlsera. 

L I T E R A T U R E  C I T E D  

1. A.E. Gurevleh, O. B. Kuzovleva, and A. E. Turn:thOrn, Biokh[mIy~t, 27. _, 246 (19G2). 
2. K.P. Kashkln, Fotia. Bio{. (Praha), 12.., 3G2 (l~). 
3. B.P..~r|nov and S. E. Manoilov, Biokhiml}'~-, 31.1,387 (19GS). 
4. E.A. Bernard and W. D. Stein} Advances Enz)~ol., 20~ 52 (I~58). 
$. D.H.  C~anpbell, E. Lcuscher, and L. S. I~ rman ,  Prec.  Nat. Acad. Sci. 6Vash.), 3~7, 575 (1951). 

705 


