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~ In the literature data arc often encountered which attest thar the assimilation of protein in the body can
follow varfous pathways, Breakdown of introduced proteins is not essential for their utilization,  Assiinilation of
proteins in the body can cvidently take place at various stages of protein breakdown and during synthesis of protein
of organs and tissucs structural units of various sizes inay be incorporated {11, 10, 4, 1),

The question of what specific protein antibodics are synihesized from in the body Is an interesting one,
At the present tiine there hardly exists any doubt that scrum proteins do not serve as direct precursors of anti-
bodics [2, 8].

However, whether antibodics utilize for their formation anino acids enly, as scveral authors proposc [8],
or appear as derivatives of certain interincdiate proteins formied in the body, has thus far not been ascertained.

The fact, discovered by Schoenhetmer and coworkers {9], that like other sceum and tissue proteins, anti-
bodies take part in metabolic reactions and utilize dictary nitroges, allows one to suppose that the pathway of
antibody synthesis does not differ essentially froim the pathway of syncthsis of any non specific protein,

At the samce thme, the forination of antibodics in' the bedy differs in the peculiar dynamics of thelr syn-
thess, and also in the fact that a protein is being formed with a sharply defined specificity,

Tn a previous paper we called attention to the fact that the sharp acceleration of production of specific
antibody protein which follows revaccination Is accompanicd by an activation of the synthesis of non specifie
senn proteins [3).

By comparing the processes of formation of antibody and ordinary scrum protcins, we expected to clucidate
to a significant degree the guestion whether antibodics are synthesized only from amino acids as structural units,
or whether for theie formation, proteins and peptides may be utilized dircetly without preliminary breakdown into
amino aclds, as the synthesis of tissue proteins procceds, which was shown by a scrics of the above mentioned
investigators, Along with this we atteinpted to ascertain whethier there is any conncction between the eapacity
to form antibodics, Le.. the extent of synthesis of speceific proteins and the extent of synthesis of non specific
proteins, particularly scrum proteins,

The investijations were carried out on various groups of immunce rabbits, which along with mcthionine
labelled with §%°5 were injected with labelled liver and serum proicins,  The extent of synthesis was estimated
from the radioactive amino acid content of the antibody and scmmm proteins,

METIHODS

Thie proteins of a tissue homogenate and of scrum were assayed for radjoactive $* methionine by the
‘metliod described In a previous paper (1L



wWe lmmunized the rabbits with typhoid vaceine,

Wo Caimicd whit i expoibincnt on O groups of dmmunized sabhlte Ine animale of the first group we
injected §% methionine inwaperitoneally according to the caleutation of 1 g of wcight from 4,000 to 30,000 fm~
pulscs, Similarly we tnjected rabbits of the sccond group intraperitoneally with $* methionine labelled liver
homogenate (from 1500 to 10,000 inpulses pet 1g In a volume of 25 cc), and injected the rabbits of the third group
with labelled serum {froin 500 to 4000 inpudsss por 1 g in a volwine of 10 ~ 15 cek

In order to cqualize the period of absorption of the Injected materials, as much as possible, we divided
the dose of wnumn Into two parts and injected it on 2 succussive days; the liver homogenate was injected as a
single dosc,

We took blood from all rabbits on the 1st, 3ed, 5th, 8th and 12th day after simultancous injection of the
antigen and labelled materialk We isolated the antibodics of the serum by precipitation with "diagnosticum®
on the 3rd, 5th, 8th and 12th day. '

After the intreduction of the antibodics we precipitated the serum proteins with trichloracetic acid, and
washed free of radioactivity in the usual way; we washed the antibody § times with cold physiological saline,
Then we dricd this and other samples with cther and ground themto a powder, We weighed out samples of 2 mg,
We counted the radioactivity, in the antibody and the scrum proteins, on aluminum disks with an cnd-window
counter, The squarcd deviations of the individual determinations did not excecd 5%

On the 3rd, Sth, 8th and 12th day, instead of a count of the radioactivity of the antibodies, we determined
their titer,

n order to find out whether parchterally injected proteins could be utilized in the formation of antibodics
without preliminary breakdown into amino acids, we attempted to apply the marker dilution method [7,1.5).
Therefore each of the three groups of rabbits was subdivided into two subgroups, Rabbits of the first subgroup received
only the appropriate labelled substrate, but the second subgroup received in addition "ballast™ unlabelled methionine,

We considered that an absence of dilution of the radioactivity of the proteins in the rabbits of the sccond
subgroup would shiow that thic incorporation of parcntcrdlly injected proteins into the composition of the organs and
tissues takes place without preliminary breakdown into amino acids, Dilution of the radioactive marker in the
proteins of the organs of the animals would indicate preliminary, profound breakdown of the injected proteins to
amino acids and subscquent partial resynthesis with utilization of radioactive and ballast methionine,

‘However, since the determination of the radioactivity of antibodics and scrum proteins was carried out,
basically, many hours after the injection of the methionine, during which time it quickly Ieft the body, the
method of dilution of the marker proved poorly suited for these investigations {sccTable). In addition, the noa-
uniformity of the results which were obtained in carrying out these experiments is evidently explained by the
dependence of the extent of protein synthesis on the individual reaction of the rabbit to the injected antigen.

RESULTS

In the table are presented the average values of the radioactivity content of scrum proteins and antibody of
rabbits of all three series with and without injection of ballast 1abelled methionine,

when the data presented in the table and in Fig. 1 ar¢ examined onc’s attention is called to the-fact that
following the injection of tagged micthionine there is observed a low radioactivity content in the antibody and
scrum proteins, The protcins of rabbits injected with tagged liver homogenate and scrum 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 homogenate, while the serum proteins score highest following injection of scrum,
Furthermore, as in seen from the table, in all the experimcits the same cffect was obscrved — the radioactivity
content of the antibody and serum protecins was significantly higher if the radioactive isotope was introduced in
the form of tagged protein, rather than in the form of amino acids, This Indicates that the process of synthesis
of both the non-specific and specific proteins utilizes not only amino acids but alsp larger structural uaits of
the protein, for if it utilized only amino acids injection of them would caused antibody and scruin proteins to
show a higher degree of labelling than would the injuction of labelled protein,

In spite of the fact that the micthod of marker dilution, under the conditions of our experiments, did not
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glve the expected rosults, the data obtained allow
the conclusion o be drawm that antthady is not synthesized
from amino acids alone; for their formation larger
fragments may be utilized, possibly even whole protein
moleccules,

As was mentioned sbove, in all rabbits injected
with antigen and radioactive materfal, the course of
tnclusion of the marker in the antibody is reflected
in the curve of Increasing titers, In addition, in the
rabbits with moderate antibody titers low radfoactivity
characterized not only the antibody but also the serum
proteins, In Fig, 2 there are presented the values for
radioactivity content of antibody and serum proteins in
rabbits with titers to 1:800 and in rabbits with titers

from 1:1600,
Fig. 1. Average values of radioactivity On comparing the fncrease in antibody titer and
of antibodies and serum protelns after the content of radiofsotope in the non-specific serum
injection of labelled methionine, ltver proteine after injection of labelled proteins, the relation
homogenate, and serum. between the degree of immunogenesis and the dcgree of
1) Serum Proteins + methionine (16 rabbits); labelling of the non-specific proteins Is clearly evident,
2) Antibodies + methionine; 3) Serum An analogous relation is evident also following the
proteins + liver homogenate (14 rabbits); injection of labelied amino acids into rabbits of various’
4) Antibodies + liver homogenate; 5) Serumn immunological reactivity (Fig. 2 B), however,in this
proteins + labelled serum {6 rabbits); 6) case it is less clearly expressed, which s perhaps explained
Antibodies + labelled serum, by the low radioactivity of the antibodies and proteins,

which makes the differenices less noticeable,
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Fig. 2. Relation between antibedy titers and radioactivity values of serum proteins and antibodies,
A, Injcction of labelled proteins{Group I) 6 rabbits, titers from 1:1600; group TI) 4 rabbits,
titers to 1:800); B — Injection of labelled amino acid {group I—17 rabbits, titers from 1:1600,
group II‘) 3 rabbits, titers to 1:800),

1) Antibody titers of group I; 2) radioactivity of antibody of group L 3) radioactivity of serum
proteins of group 1; 4) antibody titer of group II; 5) radioactivity of antibodies of group II; 6)
radioactivity of seram proteins of group IL
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The immunological reacticity of an animal is evidently closely connected with fts individual mevabolic
fatcs 5, Dixen and conuthors, studying the ssevival of antibodles in various specles of animale, came to
the conclusion that the rz*pidfty of y ~globulin nictaboliom depends on the rate of metabolism In the species
in quosﬂon {6]. Our data also allow onc to conclude that the metabolic rate of an animal may determine
fts capacity for innmunogenesis,

The ability of an organism to make antibody is cvidently closely connceted with the general level of
synthesis of non -specifie proteing

In previous studfcs we reimarked [3) that at the thne of revaccination the synthesis of non-specific serum
proteins Is activated, At the presert time there are no tests which can be used to determine the immunological
teactivity of an organism before the Introduction of dic antigen,

The connection between the extent of synthesls of non specific protein in an organisin and its capacity to
produce antibody, which appecars from our experinients, allows one to suppose that the detcrmination by
fsotopic markers, of the extent of Inclusion of structural units of protein fn scrum proteins may, in more refined
studics of the question, scrve as an indicator of the Immunological reactivity of the subject,

SUMMARY

The utilization of Hver and scrum proteins and amino acid (5* methioninc) in the process of formation of
specific (antibodics) and non specific protelns in rabbits was studied,

Thirty-six fiimmunized rabbits were divided into 3 groups, Into the first group Sl tagged liver homogenate
was introduced simultancously with the antigen, info the sccond group s®tagged serumand into the third group
s* tagged amino acid,

By comiparing the amount and degree of incorporation of % in the antibodies and serum proteins it was
established that ta all groups of animals both proteins and protein fragments arc utilized in the synthesis of
antibodies and non specific scrum nrov,in*. Proteins are cvidently utilized with greater case and rapidity,
The degree of antibody production is closely connceted with extent of synthesis of non specific proteins in the
individual animal,
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