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the Htcraturc data arc oftc~ cncotmtcrcd which atte~ that rite assimilation of protein in the body can 
follow various pathways. Brca~Io~-n of introduced proteins is not cs.~ntlal for thei~ utilization. Assimilation of 
proteins In tile body can cvldcntly take place at various stages of protein breakdown and during synthesis of protein 
of organs and tls~es swdctura! units of various sizes may bc i.ncorporatcd [11, I0, 4, li- 

The quc~on  of what specific protein antibodies are synthesized from in'~c t :~y  b; an tntercstlng onP~, 
At +he l~.cscnt time d+crc hardly exi.~ts any doubt flint serum proteins do not serve as direct precursors of anti- 

bodlcs [2, 8]. 

Ilowcvcr. whether antibodies utilize for fl3eir formation amh~o acids only. as ~vcra l  authors propose [8], 
or appear as derivatives of certain intermediate proteins formed in ~he body. has titus f ~  not been a_~certained. 

The fact. discovered by Sehoenheimer and coworkcrs [9J. that  like other sc~um ,and tissue Wotcins. anti- 
bodies take part in metabolic reactions ,and utilize d ic t~y  nitrogen, allows one to mH~sc that the pathway of 
antibody synthesis does not differ essentially from the palhway of sy~+ctitsis of  any non specific protein. 

At the .~ame titra:, the formation of antibodies in tile body differs in fl~e peculiar d)mamics of their s-jrn- 
fllesls, and also In the fact that a prot~-In is being formed with a sh~ply defined specificity. 

L~ a previous paper we called attention to the fact-that tlrc sharp acceleration of  production of specific 
antibody protein which follows rcvacclnatton Is accomp,'mied by m~ activation of  tlve synthesis of non specific 

~rum proteins [31. 

By comparing the p r o c e . ~ s o f  formation of ,'mtibody ~ d  ordinary ~ m m  proteins, we expected ~o e+ueidatc 
to a significant degree the question whether antibodies ,are syuthesized only from amino acids as struettrral tmit;~ 
or whether for the Jr formation,proteins ~md peptides may be utilized dircctly without preliminary breakdown into 
amhao velds, as the Dmthcsis of tissue protelt~s proceeds, which was shown by a ~crics of  fl~e above mentioned 
investJgator~. Along wifl~ this we attempted to a.~ whetlrer there is any connectiou ly~tween the capacity 
to form antibodies, lot,, the extent of synthesis of specific proteins and the extent of syn0~esis of non s~c i f le  

proteins, particularly .~rum proteins. 

The investi~ations were carried out on wtrious groups of immune rabbits, which along with methionine 
labelled with S ~ were injected with labelled liver m;d serum proieins. The extent of  Dqtthcsis was estimated 
from the radioactive m.ino acid content of the antibody and ~:nnn proteinr~ 

ME Tll  O i) S 

Tim proteins of a l i s l e  homogenate :rod of .~rum were ax~ayed for radioactive S ~ methionine by fl~e 

"metliod dcsct~ed In a previous paper [1]. 



We Immunized the rabbits with typhoid vaccine. 

trdectcd S ~ t:~ethionine intrapcrltottcally according to tile calculation of 1 g of weight from 4.000 to 30.000 |m-  
pulses. Similarly we injected rabbits of tim ~'cond group lntrapcrttoneally with S ~ methioninc IMwlled liver 
hon~0~,x-na~" (from 1500 to 10.f~'0 lnpdscspel I g In a volume of 25 ce), and injected tile rabbits of the third group 
with labelled ~rum ( ftOltl ~)0 to 4000 itl~tl~'x~ fl2r 1 g in a volUJlle of l(} - 15 cc)i 

M order tO equalize the pcrttM of absorption of t|a: injected mnterinl~, as tllueb as po-~ible, we divided 
file do~e of ,~mm into two parts and injected it on 2 stu:eesslve days: tile liver homogcnate was injected a~ a 
single dose. 

We took blood from all rabbits on file 1st, 3rd, 5th. 8th and 12th day after simultaneous injection of the 
.antigen area Iabclled mater ial  We imlated the antibodies of the serum by precipitation with "dlagnosticum" 
on the 3rd, 5th. 8th and 12th day. 

After file intrednetion of tile .antibodies we precipitated ~le ~emm proteins with triehloraeetie acid, and 
wa~cd free of radioactivity iil tile u~e41al way;  We washed the antibody 5 times with cold physiological saline. 
Then we dried this and other samples with ether and ground them to a powder. We weighed o~t samples of  2 rag. 
We counted file radioactivity. In the ant~!xxly &lid tile serum proteins, on aluminum disks with an end-window 
counter. The squared deviations of the Lqdividual detcrm~ations did not exceed 5~ 

On the 3rd, 5th, 8th and 12th day. instead of a count of  the radioactivity of the antibodies, we determined 
laSe~ tiler. 

In order to find out whether par~nterally injected proteins could be utilized in the formation of  ant~qxxltes 
without Preliminary breakdown into amino acids, we attempted to apply the marker dilution method ['/,1,5]. 
Therefore each of file three groups of rabbits was subdivided into two subgroups, Rabbits of the first subgroup received 
only flte appropriate labelled subnrate, but the second subgroup received in addition =ball~n" tm!abelled metbiontne. 

We considered that an ab~nce of dilution of the radioactivity of the proteins in the rabbits of  the second 
~bgroup would ~,ow ~a~ tl~ incorporation of  parentcrally injected proteins into the composition of the organs and 
ti~acs takes place without preliminary breakdown into amino acids, Dilution of the radioactive marker in the 
proteins of the organs of the animals would irtdicate preliminary, profound breakdown of ttte injected proteins to 
amino acids and subsequent partial resynthesis with utilization of radioactive and ballast methionineo 

However0 since the determination of the radioactivity of antibodies and scram proteins w-..s carried out, 
basieaUT, many hours after the injection of the methionine0 during which time it quickly left tlm body. the 
method of dilution of the marker proved poorly suited for these invest igations(sccTabIe). In addition, the non- 
uniformity of the re~2its which wcrc obtained in carrying out t~,c~e expertmenu is evidently explained by the 
dependence of the extent of protein synthesis on the individual reaction of the rabbit to the injected antigen. 

R E S U L T S  

M the table are pre.~ntcd the average values of the radioactivity content of serum proteins and ant~ody of  
rabbits of all three series with and without injection of ballast Iabellcd methionine. 

When the data presented in the table and in Fig. I arc examined one's attention is called to the fact that 
following the injection of tagged methionine them is observed a lee/radioactivity content in the antibody and 
serum proteins,. The proteins of rabbits injected with tagged !ivcr homogenate and scram were characterized by 
a significantly higher radioactivity and it is noted that the antibody scores highest following the injection of the 
rabbits with tagged liver homogcnatc, while thc serum proteins score highest following injection of serum. 
Furthcrmore, as in ~en  from the tablc, in all the experimcn~s thc same cffect was observed -- the radioactivity 
content Gf the anr i~dy and ~erum proteins was significantly higher if the radioactive isotope was introduced ill 
the form of tagged protein, rather than in tim form of amino acids. This indicates that the process of synthesis 
of both the non-~lxcific and specific proteins utilizes not only amino acids but also larger strnetairal units of 
tim protein, for if R.utiIized only amino acids injection of  them would caused ant~ody and serum proteins to 
show a higher degree of  labelIing thnn would the injection of  labelled protein. 

In spite of the fact that the mcthod of marker dilution, under the conditions of our experiments, did not 
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Fig. L Averago values of radioactivity 
of antibodies knd serum txoteins after 
injection of labelled methlonin% liver 
homogenate, and serum. 
1) Serum Proteins + methlonlne (16 rabbits); 
2) Antibodies + methlonine: 3) Serum 
proteins + Ilver homogenate (14-rabbits): 
4) Antibodies + liver homogenate; 5) Serum 
Foteins +labelled serum (6 rabbits); 6) 
Antibodies + labelled serum. 
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g|vo the expected remits, the data obtained allow 
~ e  co-.~!,2_.!o - ~ be d:~wn ~a t  antehody Is not Lvn1~m~Lzed 
from amino acids alone; for their formatioa lazger 
fragments may be utilized, possibly even whole protein 
molecules. 

As was mentioned above, in aU rabbi.  Injected 
with antigen and radioactive material, the course of 
tncluslon o f  the marker in the antibody is reflected 
.in tho curve of increasing t t t e~  In addition, in the 
rabbits with moderate antibody tlters )ow radioactivity 
characterized not oniy the antibody but also the serum 
proteins. In Fig. 2 there are presented the values for 
radioactivity content of antibody and serum proteins Lq 
rabbits with ttters to 1:800 and In rabbits with titers 
from 1:1000. 

On comparing the increase tn ~r~tibody ther and 
the content of  radioisotope In the non-specific serum 
proteins after injection of labelled proteins, th,: relation 
between the degree of tmmunogenesis and the degree of 
labelling of  the non-specific proteins Is clearly evident, 
An analogous relation is evident also following the 
injection of labelled amino acid= into rabbits of v~io~as 
~mmunoIoglcal reactivity (Fig. 2 B). however.in this 
case It is less clearly expressed, which is perhatn explained 
by the low radioactivity of the anta'bodies and Fcotetnh 
which makes the differences less noticeable. 

I . ~  15 4,  / / ' z  

. . . . .  - 

/ d 5 dr Days 

Fig= 2. Relation between antibody risers and radioactivity values of serum proteins and antibodies. 
A. Injection of Iabelled proteins (Group I ) 6 rabbits, risers from 1:1600; group 11) 4 r~blts,  
tlters to.1:800). B - Injection of labelled amino acid (group I -  7 rabbits, risers from 1:1600. 
group 1I) ~ rabbits, titers to 1:800). 
1) Antibody titers of group I; 2) radioactivity of antibody of group I; 3) radioactivity of serum 
proteins of group 1; 4) antibody titcr of group H; 5) radloactir of ~tibodies of group H; 
radioactivity of serum proteins of group IL 
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Tho immunological teaetictty of ~m mllmal is evidc.ntly closely connected with tts individual metabolic 
~h:s F rtl~,~,. ~.,! o~tth,w% q~,lvt.~w the ~a~rvtval of antibodies in various ~t~eclcs of :Lnlmals. came to 
tim conclilsion that the r~pldity dry-globul in  mt~tabolisln dcJx:nds on flic rate of metabolism in the species 
in question [6]. Our data also ,'{llow on~ tO conclude diat tim metabolic rate of on animal may determine 
its cap,x:Ity for tnmnmogencstt. 

The ability of an organism to make ~ttibody is evidently closely connected with file general level of 
synthesis of n o n  SlX:ctflc proteins, 

In previous studies we r c t ~ J  [3J flint at the tim0 of  rr162 the wnflmsis of non-~pcclflc serum 
proteins is activated. At tlle pre~c!~ Unto r2wre arc no testa which c;m lx~ used to determine file Immunological 
reactivity of an organism be fore the imroduction of tim antigen. 

The connection between tim extent of ~ynthes[s of non spcclfic p~otctn in an organism arid its cap~city to 
produce antibody, which aplx:~s from our exporlutcnz~, a!low~ one to ~uppose that tim determination by 
|~topic marker~, of tbc extent of inclusion of Structural units of protein in serum proteins may, in more refined 
studies of the question, serve at an indicator of the immunological reactivity of die ~tbjcct. 

StJM M ARY 

Tile utilization of liver and ~ru;11 proteins and amino acid (S ~ nlcthloninc ~) in the process of formation of 
s~ctf ic (,'mtibodies) arid non specific p~tctns In rabbits was studied. 

Thirty-six immunized rabbits were divided into 3 groups. I~no the first group S st tagged liver homogcnate 
was introduced simultaneously with die antigen, into tim .~cond group S~Stagged serumand into the third group 
S ss tagged amino acid. 

By comparing the amount and degree of incorporation of S ~s in the antibodies and serum proteins it was 
established that in all groups of ~aflmals bofll proteins and protein fragments arc t~tilizcd in the synthesis of 
amibodles and non specific ~rum proteins. ~oteins ~e  evidently utilized with ~eater  cam and rapidity. 
The degree of antibody production is closely connected with extent of ~ynthests of non specific proteins in the 

individual animal. 
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