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By precipitation in agar and by immuno-e!ectrophoresis five or six specific organ amigens have been found in 
an extract of mouse liver; and have been numbered from I to V according to the reductio n 0f their  electrophoretic 
mobility [2]. Monospecific antibodies to mo~t of them have been obtained a:nd have been used to study the distribu- 
tion of these antigens in the.liver, in the normal orgam, and in four strains of  grafted hepatoma [8, 9]. 

Here we present the reaults of the study of yet one more antigen additional group (IV') made by precipitation 
in agar, and by the indirect method of fluorescent antibodies. 

E X P E R I M E N T A L  M E T H O D  

We used mice of the lines C3HA, CC57BR, BALB/C, GSqBL, C3H/SN, as well as impurelines, As antigens 
for precipitation in agar we used extract of mouse orgam prepared in veronal buffer at  pH 8.6 dilution 1 : 3 [23. 

The fractions of liver extract containing the different organ-specific antigens were obtained by electrophoresis 
in agar [2, 4]. 

We used serum of rabbits obtained after severaI cycles of immunization with the mitochondrial fraction (65), 
and a mouse-liver homogenate (193). 

The scheme of immunization has been described previously [2]. 

Antibodies to antigen IV" were separated by separating in an acid medium uhe specific precipitate formed by 
the fraction of the liver extract containing this antigen, by the an t~erum of the exhausted organ-~pecific antigen V 
of mouse liver, by normal mouse serum, and by extracts of heteroI%ous organs of mice. The method o f  obtaining 
monospecific antibodies ha~ been described previously [I, 8]. 

The micro-modification [3] of the niefi-iod of precipitation in agar [4] was used. 

The content of antigen IV' in the different preparations was determined by titration by means of precipitation 
in agar by Feinberg's met'ned [13]. To obtain comparable resutts we wed a standard test system consisting of mono- 
specific antibodies to and.gen ~1' and a liver ex t ra~  in optimum dflu~io~ which give a sharp precipitation line with 
these antibodies, The sensiriviq/of the determination wa= increased t ~ u g h  use of a diluted test system [7]. 

The antigen was localLzed on thesections by the indRec, m.ethod of fl~.~orescent antibodies [18] .  k ~  andbodie~ 
to rabbit gamma-globulin were labelled Wi~.h ~;o~.h~ocyanate fluoreaeein [t5], Sections of the unfixed f~ozen ~i~:~e 
3 ,5  ~k were placed in a e..ry~.at fixed w[~h ~8~7, a{eC',ol fo~ 15 m;.n a< 37 ~ afte~ which the alcohol was removed for 
30 rain at 3~ ,  The me~:cd 0.? fluo~eseen~ aa~ibzdie~ h ~  bee}~ {eee:,.'.~br pz-eviow:-I 7 [I(~]; [t dze~ not diffe~ in principle 
~ m  *he gene.~atly ar ~".ethcd [ti],. 

EXPERIMENTAL R E S U L T S  

Ob~aini;~ kndbodie.~ ~o An~,en IV'~, It ha~ been sho~n pr~:>io~e.dy .~ha~ a~*~e~ ~eparadon of the m~t~a,~ tivez 
extract by ptelhn~a~ry e!eguophoresis in agar, in ~he ~action hc~ving the mobility of gamma,.glzbu!in the c~i~.~n# 
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Fig, 1. Characteristics of antibodies to the organ-specific antibodies IV and IV" of 
mouse liver in the precipitation in agar reaction. A) Mixture of  antibodies to 
antigens IV and IV'  from the antiserum 193: 1-6) two-fold dilution of the liver 
extract from its or ig inaI  strength to 1/32; B) liver extract dilutes 1 : 16; 1,4)second 
sample of  antibodies II; 2) antibodies 1I diluted 1 : 16; 3) antibodies I, undiluted. 

specific antigen IV is present together with an admixture o f  the slow-moving antigen V [8]. Further Study has shown 
that another component is present belonging tO the group of  organ,specific antigem; it was subsequently identified 
as antigen AO [4]. 

Antibodies to thi~ antigen were not found in all the anti- l iver antise-ra. In many cases of  the specific precip- 
itates of  the partially exhausted anti- l iver antisera and of the fracti'ons of liver extract containing antigen IV we ob- 
tained antibodies reacting only with antigen IV. From other antisera, including serum 193 from those used in the 
present work, by the same method we obtained organ-specific anti- l iver andbodi~ ,which  gave two lines of precipi- 
tation in agar with liver extract. With the help of  mo~ospecifie antibodie~ to antigen IV it was shown that the pre- 
cipitation line which was most clearly defined with a liver dilution of I : 8 corresponded to it, The second precipi- 
tation line,which was the clearest in reaction with the original liver extract corresponded to the antigen designated 
as antigen IV' (Fig, 1,a). 

A sharp precipitation line is formed when the antigen and an.dbody are p~esem in equivalent amounts. For 
antibodies to antigen IV this relationship was achieved at for higher dilutions of  the liver extract than was required 
for the antibodies to antigen IV'. Therefore, having obtained from antiserum 193 a mixture of.antib0dies to antigen 
IV and antibod:es to antigen IV" we at tempted to neu~ai ize  the former by ~ e  add:tion of.a small  amount of liver 
extract, As a result antibodie~ to antigen IV were completely neu~a!tzed,  while antibodies to antigen IV] despite a 
marked dkninution of ~ e i r  ac t iv i~ ,  continued to  react with liver extract, and were used for further work, 

When ant~erum ~5 was u~ed we were able to select a fraction of the liver extract which reacted with antibodies 
to antigen IV; and f o r ~ e  precipitate we immediately obtained a mone~pecifie e luate  from antibodies to antigen I V ' ;  
with. repeated elution of  precipit~te~ with an acid buffer an active preparation of  anfibodiez was. aho  obtained, 

Antibodies separated f~om ands ~ um  1~3 (antibodies I) and from antiserum 65 (antibodies 1I) were identical in 
the precipitation in agar reaedon~ but the lar~er were ~pp~o• i8 times a~ acd~e  as the former (Fig, 1, b). 
T h e e  a nzibedD.z reacted with the antigen of  the liver extract,  which differed troth from the orgarr-speciflc antigen 
IV and from antigen V. 

Amount of Antigen IV' in the Liver av.d .in the N~rmat Or~:ans of M~ee. All resuhs on the amount of  an: igenlV'  
0b ~ ~ " by die of ~:e ~ a ~ : ~ : i  te~ ~y~tem ccn~:~fing of a single liver ex~aet  and in d:ffexen~ prep ~ra dc, n~ wege ~a ,~eu use ~. ...... ,- e. 

antibediea :L: vetch d~m:ed 1 : 8, in ~=o~: ~e~.r.z of  ~he :ive~ p:epa>~t%a~ (10 c:~ of 18) the fitre of antigen W'  wa~ 
I : e4, bu{ i= eu:e~ p:epa~attc4:~ k w:~ 1 .: 8g, in .an~t.>:e~ ~: : . : ee  it wa~ ! : 12g .and in p,,,,e i~ wa~ 1 : 256, and ~heae 
va~L~dens did no: depend eilhe;z, on the  age or ~he li~e of  ihe mice,  

he antig~n IV' wa~ ~ound in ~ s::.::.g!e ~e of the .<::-_'; ~? ::a , ~.r l:.:-~g p-:'e~ ~:~:::::::.~ of mice or in the th~e~ aample~ 

of ao:m..d mo:~.e to.rum tes:ed, In on.~: c[ ::-:e. ~::: ::yc::::3.~::.::s c.~ :ive.e t?>-.?~::5:::: : it w::~ presenz to tSe extenl of 
:1,6% of lqe total l ive:  centenL Coma(>,e~ .s.:, frc:~ ~ - e::~; }~ < . . . .  r .-~. "~.,< - - . ,  ~. 

,~o ~he greup t~f orgar,-~Pecific liver an:igen:. 
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Fig. 2. Antigen IV' in mouse liver sect ion.  1,2: Portion of a section of mouse l iver rxeated with 
antibodies I to antigen IV' and then by labelled antibodies to rabbit gamma-gl~b~lin; 3,4:control: 
portion of a paraIIel section of liver treated not with antibodies to antigens IV" but by nonimmune 
rabbit gamma-globulin; 1,8: in.uluaviolet light; 2,4; same portions of the sectiom seen by phase 
contrast. Magnificado~- objective x 90. ip x t 0 ,  

A Discovery of A n ~ '  in ' Sections Of Normal C~ans and of Mouse Liver. We nsgd the original antibodies 
I and II in dilutions 1 : 2 and 1 : 8. 

Sections of the spleen, kidney, and small intestine o f  mice treated with antibodies to antigen IV' and then with 
antibodies to rabbit gamma-globu1~n were labelled with isothiocyanate fluorescein, and in uhraviolet light looked 
exactly the s a m e  as parallel Control sections of these orgapz which were created not with antibodies to amigen IV' 
but with non-immmm rabbit gamma-globulin, At the same t ime similar sections were quite welI stained after treat- 
ment with the original antiserum 193. 

In seven experiments we investigated the Iivex of five mice  of different lines ai;.d of different ages; we protected 
them with both samp}es of antibodies to antigen IV' and obtained similar resuks. In all the experiments the liver 
sections were stained weaMy but very characteristicaI1y. 

The walls of the bleed vesse.ls, the Kupfer c~Llls, a.~d ~he epithelium of the bi!e ductswere completely unstained, 
but a characteristic ~anula~ luminescence of the parenchymat celh appea~ed (Fig. 2}. The nuclei and the hyalo- 
plasm of~.e l~.tenahymateus cells as a rule remained completely dark. Sometimes one had the impression that the 
luminous granules outli~ed the membranes of r.he cell and fine "nuetei, While in the cy~.optasm they were regularly 
di~tr~uted. However, we were unable to identi~; there g.ran~es or to re!a.te them to a definite ceil structure by 
m e a ~  of phase con~,zt or by s~ining the sections w!t.h'hematoxytin. 

~ e  size of the luminous granule~ varies; it was fo~aM tha~ i~ depecded very much on the eoncen~adoa of 
antibodies. Th~% the originM antibodies g stained the. lh,'er section ve,ry mgoh mere ~:~:~r~g!y ~han did antibodies t, 
wr~.~c~, . . . .  as we :z::owed ~k.:c've, were 16 ~i~e~ we;;:er. I:~ th:[~ c~se the lumino~ ~tcue~u~e~ in "~a,.~ cells of r~he liver 
p~c  o~:hyme aF?e: : ,d  ~3 ~arge ::22 ;~ do~a of par~izles, When ~he anfibed~e~ ~t were di~ut,d two- fold the.intensity 
o( e e  kzmk;4zc~;~::~ i~:~:~ed a ~li.Sh~ de~eas~, btit tr..could be seen tha~ the ~m3t32.f p~'dcles  :~%e. s~:ai::ed~. Diiudo~'~ 

antik!edt~ I, 
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Thus., although a very high concentration of antibodies made for a high intensity of luminescence, it also caused 
a reduction in the sharpness of staining, and even some abnormality. 

Despite the fact that in manY organs of various animaIs including man characteristic antigenic substances have 
been found [2, 5, 6, 12, 16, 17], in most cases the na ive ,  hia~ologicaI localization and the biological function of the 
organ specific antigen remain unknown, The development of new methods and new approaches to immunological 
investigations gives hope of explaimng man}" unsolved problems, tn particular great promi~e ~s shown by the use no~ 
of original antisera but of monospecific antibodies to different antigens, as have been used in the study of severn1 
organ-specific antigens of mouse liver [8, 9]. The monospecfffe a n t i . d i e s  to the organ-specific antigen IV' have 
also made it possible to show that the content of ~is antigen in the mouse liver must be 70-100 times higher than 
in the other normal mouse organs investigated. It has been shown tha.t in the'Hver its concen~ation may vary over 
wide limits; the reason for uhese variations has not been explained. 

Great possibilities have been opened up for the study of organ-specific antigens by the method of fluorescent 
antibodies applied in conjunction with monospecffie antibodies to different antigens. T h ~  the organ-specific anti- 
gen IV' of the liver was found only in the cytoplasmic granules of the cells of the liver parenchyma; the antigen V 
previously investigated appears only in cells of the parechyma bu~ i~ abe  present in the nuclei and in the cytoplasm 
[10]. But the distribution of the organ-specific antigens may be de,ermined not only wiuhin the ti, sue but within the 
cells, which wil! help to determine the bio!ogical roll of these sub~tances. However, some care i~ required in eval- 
uating the results obtained, and the possibility of artifacts due to wrong treatmen~ of the sections, the u~e of unsuit- 
able concentrations of antibodies, etc. must be bo~ne in mind. Simila~ investigations should be carried ou~ by his- 
tochemical and other methods, and by making appropriate preparations. 

SUMMARY 

A method is described for obtaining monospecific antibodies to one of the organ-specific antigens of mouse 
liver. With the aid of these antibodies the antigen content of  the livez a~d of n ormal mouse organs was determined 
by means of double diffusidn in gel. The fluorescent amibcdy method was used to locate this antigen in the c ytc~ 
plasmic granules of hepatic parenchyma cells. 
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