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A Comptes Rendus Hebdomadaires des sacsd 'cdmed
L222:115-116y 1946 eLAaemedscine

immunology - ?othoi of immunochemical analysis by specific precipitation

* a geed meiws.. by Jacques I4.Oudin

Whenoneplaces in a tube a layer high enough of a solutiion rat her concentrated of ant %I

ill antigen above a layer of homolop-ous rabbit immune serum (We take for instance irn this

i stii4y tho Immuns serumn of thi TOb it because its precipit~ationl is not inhibited by an exces

of antibeviies, as is the case with horse antiproteids9) previously gellel by means of gelatin4 or better ag'ar, anA ,if one keeps this tube at a constant temperature, there appears. in

the layer of immune serum an opaque zone progressively more noticeable towari the'top, (in-

h ibitirn by exdese of antigens) (2 1We present here only the first cf three techniques that

'oe have tonsI e re4, the two o ti, rs being: a, gelileA antigen surmountett by a layVer o f

Immune serum,, b, antipen ftflf Immune serum placei on either sile of 'a column of gel);

IN rI7 CA'Ze of the nvailbumine an,' probably in the case of the mono dispersed antigens

or hapt~nen, this area is limitei towarA t~e bottom in a clenr manner-, in the case of the

rnlyrsi~ie or Dneumoococcus (type VIII), andA probably in the case of the antigens or Poly-

,1tqrerqe1 hakrtens, the lower limit prograssively 4I.minishes.

T ~ his opaque ar-ea. whose oracity is-a function of the 'ichnes of the layer with fewer

antibo'ies, t±txtxsvtax* shifts, anl the relation of Ithis shift h (easily measured when
* the lower limit Is clear) with the sqaare root of the time 2 t appears constant in a quite

d satiSfso~to'y 'ranner, in acnorlance with the low of Fick. 1he relation h/ t increases, if

without cl-anp4ng the other conditions of the experiment, the concentraticn of-the anti-

gen is increase4 or if the. anttboeiies are, 41.1uted (I There is a. neei to pin down the laws

of these rhen,,mencn. The methol1 will ap'nly perhaps (alcrs? to- ohantitative data con-

* cerninp, the liffusion of the antigens studliel.) These phenominon will1 permit, by compari-

son with the stan-larris, a quatnitative evaluation either of the antibodAies or of the

Iantigen of a precipitant system.

%If o~e studies in one same tube the two separate precipitant systems as examples,
respective homologous

jby mixinp, ovalbu-mine and "pol-yoslie" in the higher layer, and the two immune serums.

In the lower gelled layer, the two acea opaque areas each form by themselves and the
wo uldI tube arrearg as to these layers, as the auperposition-of two separate proofs.

nrther, when one usp~s, as an antigr-n in the higher layer, a biologically antir,~.

J~-ui~av~~, i t~ owe ~e'~llayrthe antiserum obtained by Imm;unizing an P



the same biological liquiAi, if one observes in the'lower layer many opaque areas, one 2 f
couxl4 -conc~lule tha h iu4being stariiel. contained at. iwast at many Ai:fferenct anti-

..genie 4abstances as there were A.ifferent- opaque areas not found in the controls. While

*5tWAI4?i Ai this manner the reaction of a normal horse serum with a mixture of serums of

rabbit.$.' imnised for a long time Intravenously against the horse serum, we have observed,

in the lover laver of geljJ64 antiserum, five opaque areas or, to state it better, five

clarly..diffe-entiatei- regilons. A picture of them coul. be placel. on a sensitive plate

If one' use4 in iplanob of' a tube, a vell (tank) with parallel sides. W~e will call these

areas f or*t tpe, b'ng from the faster to the slower: A,. P,10, T), X; a careful examination

at 'ilfferpnit times of ti~e tubes In which nxu the concentration -of the antiserum was varied,

voujA cause ono to say that many of these opaque a-eas are not distinct urits in themselves

(OsimleW), but rpsult from the superTrosition or juxtaposition of more listinct (ie, self-

'contai'ne4) areas. 11'eee five opaque areas are suU'iivi' el. thus:.. A, Bi, B2, C1, C29 C,

1, I.'he h~~rse serum jn~e~r stu-4y contains then'at least eight 4istinct antigenic sub-
at least

stances (of which five or less are of more or less different specifications). These figures

arc 'minimums, not so much because. of the oseibility that two opaque areas might be hidlen

by each other, byt because the very rare substances in the serum studied or the very weak

antizens are not manifested; they probably woul, increase by use of certain modification of

the technique of by the use of immune serums provided by other animals.

T!is Method '-f analvais permits further the iientification of the Antigen responsible

for a given zone by means, of an nitigen contained in a more or less pure state in a portion

ef the %'ame biological liquii: 1) if one 'Irws out the immune serum by an antigen containei
wouli

In tYP pe-tion, ti-P oraque area causel by this antigen lose not arpear; 2) if one should

enrigh the biological liquid by RAl~ing to it the portion in su:'fici ent quantity, each oJ-aque

area whose swiftness of progression is incr .easeld in relation to the control corresponds to

an antigen contained. in this portion. The harmonious results of the two techniques have]shown as -or *%ample that, in the XYXKa multiple precipitant syste~m given above, aren

A ~rv~to nn AntI9Pnr containei In cristaillsel serum albumin.



The rerults of! the enumerations obtainel1 by this mnethod, working only with very sensitive

biclop-icnl reactants, 9 oculi be cc'mpare 4 with those of .alrea-ly existing methois, such as F
*~'~e-1n ("e1~i~),ult-anentrifugation, ultrafiltration, electrpnoresis, which

fiini~h, by totally Alfferenct means, an enumeration (Aiffe'rentiation). of the' laree molecule

sbqtances -ccntaine4 -in a mixture.. ..

At. .* ..


