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T Comptes ‘Rendus Hebdomadaires des seances de LYAcademie des sciences i%&?’é?i? .
222:115-116, 1946 / ,

Immunology - Mothod of immunochemical analysis by specific precipitation in %%".i,'
a geled mediums by Jacques M.Oudin ot

Vhen one pl#c?s in a.tube a layer high enough of a solution rather concentrated of an nnh.;
antizen above. a layer of homolo ous ratbit immune serum ( We take for instance in this
atn4v tha 1mmuna sorum of chn rab 1t because its procipitation is not inhibited by ln axcess
of antibnﬂies, as is the case with horae antiproteide) previouslv gelled by means of gelatin
or better nzar and ; if one keeps this tube at a constant temperature, thpre aprears in
the laver of immune serum an onaoue zZone progressivelv more noticeable toward the top (in-‘z
hibitien by exdess of antigeﬁs) (2We present ‘here only the first ¢f three techniques that
ve Have oonsiﬂereﬂ the two ot “r8 being a, gelled antigen surmounted by a layer of ;
{mmune serum; b antisen and immune serum placed on elther siﬂe of a cclumn of gel).»

IN TU% CASe of fhe nvnlbumine an‘ Probably in the case of the mono iispersed antigeng

or hapfpnes. this area is limited toward tie bottom in a clear manner; in the case of‘the'.
pnlyosige or pneumecoccus (type VIII), and probabiy in the case of the antigens or_pdly-
Aiaverssd hartens, the iower 1imit'prOgrassively'1iminishes.'

Tris crague area, whosebonacitv'is~a functicn o% the richne§~ of the layer with fewer
antibodies, i:xiisrixxui shifts, and? the relation of this shift h (easily measured.when
‘the lewer 1imit i1s clear) with the sqaare root of the time 2 t aprears constent in a quite
satisfactery manner, in accordance with the low of Fick. The relation h/ ¢t increases, if
without c-angéng the cther conditions of the experiment, the concentraticn of the anti-
gen 18 increased or if the antibodles arevﬁiiuted (3 There is a need to pin Aown the laws
of these thencmencn., The methéi will ap~ly perhaps (alers?l to chantitative Aata con-
cerning ﬁhe Aiffusion of the antigens stulied.) These phenominon wii1 rermit, by compari-
son with the staniards, a quatnitative evaluation either of the antibodies or of the
antigen of a precipitant system.

‘If o~e studies in one same tube . the two . separate precipitant systems as examples,
respective homologous
by mixing cvalbumine an@ "polyoside" in the higher layer, and the two immune serums .
in the lower gelled layé;} the two aceg opaque areas each form by themselves anl the

weulAd
tube arrears as tc these lavers, as the superposition-of two separate proofs.

further, when cne uses, as an antigen in the higher laver, & biologically antifj2£9//

149ui? and, {n the lever gelled laver, the antiseram obtaineAd by immuni
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.tho same biological liquid, if one observes in the lower layer many oraque areas, one
’ couli concluie that the 1iquid being stuiied contained at 1lwast at many diferenct anti-

;genic dubstances as. thare vere 4ifferent opaque areas not found in the controls. While

S . ,‘. . b "

~;lthﬂvihg in thia mlnner the reaction of a normal horSe serum with a mixture of serums of
rabbit;“immunileﬂ for a long time intravenouslv against the horse serum, we have observed
in the lower Iaver of gelﬁe* ant iserum, five opague areas or. to etafe it better, five
.elearly 4iffe*entietei regions. A picture of them couli be placed on a sensitive rlate
1t one use& in place of a tube. a well (tank) with parallel sides.' We will call these
areas. for e time be! ng from the faster to the slower: A, B, C, D, E' a careful examination
at different timea cf the tubes in which mnm the. concentretion of the antiserum was varied,
would cause one to say that many,of these opaque aveas are not iietinct urits in themselves
('aimnle'). but result from the supernosition or Juxtaposition of more 3istinct (ie, self-
containei) areas, fTbeee five‘obaque areas are suliivi&ei thus:.A il Bp, °1-'°2' Cj,
D E._ The hnrse serum Jn4er stuly containe then at least eight 1istinct antigenic sub-
stances (of which fivea;rlii:: are of more. or less different specifications) These figures
are minimums, not so much because of the poseibility that two opaque ereas might be hidden

by each other, bvt because the very rare substances in the serum studied or the very weal

antizenn are not manifested; they probably would increase by use of certain modification of

the technique of by the use of immune serums proviied bJ other animals.

\ o This methcd ~f analveis permits’ fu-the* the iientification of the antigen responsible

& fer a given zone by meansgof an antigen contained in a more or less pure state in a portion
‘ of the same biolegical ligquiAd: 1) if one Arws ocut the immune serum by an antigen contained
in the pc'tinn. tre oraque area caused by this antigenwggiz not arrear; 2) if cne should
enrigh the biclogical liguid by a'iing to it the porticn in susficient quantity, each ojaque
area whose swiftness of progression is inc;eased in‘relation te the controlAcorresponde to
an antigen containei in this pontion. Thetharmonions resulte qf'the two techniques have

s

shown us fnr example that, 1in the xyxxem multiple precipitant system given above, area

] A correr-rndis to nn antigen containei in cristallised serum albumin,
!
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The results of the enumerations obtained by this method, working only with very sensitive |
biolo#ical raaciants, should be compared with those of.alrea‘lv e.xisting methods, such as
w{daning ("v-elm-papa"). ult-acentrifugaticn. ultrafiltration. electrpnoresis w‘nich :
H fn”niﬁh. by totallv Mfferenct neana, an enumeration ('uffev-entiation) of the- 1arge molecule,
£ . - S !
7 substances. ccntaiwe* 1'\ a mixture. : : -y
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