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In a previous paper [4] it was shown that after intravenous Injection of rats with lsogenous serum proteins 
labeled with methlonine-S sS, radloaetlvtty ts found in the proteins of the liver, Including the Insoluble ones, 
very rapidly. The conversion of serum proteins into liver proteins takes place mainly without the preliminary 
breakdown of the injected proteins into amino acids. At almost the same time as ourselves, a number of workers 
[I, 5, 9] from analogous experiments on animals and also with tissue cultures [7, 8, 10, 12], came to the same 
conclusion. 

In order to make a further study of the mechanism of this conversion, it was Important to find out how the 
same process takes place in isolated liver tissue, and in particular tn homogenates of the liver. 

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

Experiments were performed on white rats. The proteins were labeled in vtvo by Injecting the donor rat 
with 0.5 mC of glycine-l-C ~. The labeled serum proteins of the donor were subdivided by the accepted labora- 
tory method of eleetrophoresis on starch [9] in a vexonal buffer (pH = 8.6, ~ -- 0.18) Into 3 fractions: albumins, 
c~-globultns and B + ),-globulins. The soluble liver proteins of the donor were extracted by a method described 
previously [3], and were also subjected to eleetrophorests on starch. As a preparation of "liver globulins" we used 
proteins whose electrophorettc mobility was close to the electrophorettc mobility of the B - and y-globulins 
of the serum. A test of the homogeneity of the serum and ltver protein fractions obtained showed, by means of 
paper electrophoresls, that the serum albumins contained no traces of globulins and that the B- and T -globulin 
fractions contained no traces of albumins. The c~-globulln fraction of the serum was found to be nonhomogeneous 

and so was not used for further Investigation. 

Incubation of the labeled proteins with liver homogenates was earrted out in Ringer-bicarbonate buffer (not 
containing Ca ++ tons; pH = 7.4) in an atmosphere of 95% O 1 and 5% CO 1 for 2 hrs at 87"C. Before incubation the 
labeled proteins were dialyzed and the nonprotein label did not exceed 0.6%. The amount of homogenate In each 
test was equivalent to 1.5 g of liver. The radioactivity of the added proteins varied from 150,000 to 800,000 
Imp/rain per test. To each test, in addition, was added 3 mg of ATP and 10 mg of glucose. 

After Incubation the proteins were extracted with physiological saline and separated into albumins and glo- 
bulins as described above. The separated protein fractions were extracted from the starch and preetpltated with 
trlchloroacetlc acid, and after the usual treatment [4] their radioactivity was determined by means of a gas flow 

meter. 
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EXPERIMENTAL RESULTS 

As can be seen in Fig. 1, after incubation of the labeled serum albumins with liver homogenates, the radio- 
activity of globulins extracted from them was markedly higher than before incubation. On adding to the incuba- 
tion medium a mixture of ali the amino acids necessary for protein synthesis, except glyclne, the radioactivity 
in the extracted globulins was considerabiy increased. The addition of nonlabeled glycine to this mixture (4 mg 
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Fig. 1. Radioactivity of the globulins after incubation 
of liver homogenates from rats with serum albumins 
labeled with g lyc ine- l -C ~. 1) Before incubation; 
2) after incubation; 3) after incubation and in the 
presence of a mixture of the following amino acids: 
tryptophane, arginine, threonine, lysine, leuclne, 
valine, histidine, isoleucine, phenylalanine, tyrosine, 
methionine, glutamic acid, aspartic acid, a la-  
nine, serine, proline and cystine (at the rate of 2 m E 
of the L-form of each amino acid per test); 4) after 
incubation and in the presence of an amino acid mix-  
ture including unlabeled glycine ( 4 m g  of the D - L -  
form). Radioactivity of the added albumins: 
I) 173,000 imp/rain in the testl II)290,000 imp/min  
in the test. 

of the D-L- fo rm per test) reduced the radioactivity, but 
in this case the radioactivity of the globulins was higher 
than in the testbefore incubation. The fall in the radio- 
activity of the isolated globulins after the addition of 
unlabeled glyeine to the homogenate demonstrates that 
synthesis of globullns takes place mainly from free amino 
acids. Nevertheless the fact that In this case the radio- 
activity remains higher than before incubation gave 
grounds for considering that part of the labeled serum 
albumin was converted into liver globulin without under- 
going extensive breakdown into amino acids. 

Different results were obtained after incubation 
of labeled serum globulins. As can be seen from Fig. 2, 
in this case the radioactivity of the albumins isolated 
after incubation not only was no higher than before in- 
cubation, but on the contrary was considerably reduced. 
This fall may be explained by the fact that the incubated 
globulins contained a small trace of labeled albumins, 
undetectable by electrophoresis, which was mixed on 
incubation with the unlabeled liver albumins. If syn- 
thesis of labeled albumins from labeled globulins from 
the serum did not occur, a mixing of this sort must lead 
to a fall  in the radioactivity of the albumin fraction was 

A marked increase in the radioactivity of the albumin 
fraction was observed after incubation of liver homo- 
genates with labeled liver globulins (Fig. 3). Both in 
this case and in that of incubation of labeled albumins, 
the addition of unlabeled glycine to the incubation me-  

d ium slightly reduced the radioactivity, but even so 
left it higher than that of the albumins before incubation. 

This shows that the process of formation of serum albumin from liver globulins in small quantities in the homo- 
genates may take place without breakdown to amino acids. 

The results obtained, that the serum albumins are far more rapidly converted in liver homogenates than the 
serum globulins, are in full agreement with the recently published findings of Roberts and Kelley [11], who report 
that serum albumins added to liver sections are oxidized and utilized for glyconeogenesis much more rapidly than 
serum globulins. 

There are points of disagreement, however, between our findings and those of the authors cited on the m e -  
chanism of conversion of serum albumin into globulin. From our findings, as pointed out above, this conversion 
took place in liver homogenates mainly after breakdown of the albumin to amino acids, with subsequent synthesis 
of globulins. According to Roberts and Kelley the conversion of albumin which takes place in liver sections does 
so without breakdown into amino acids. It must aiso be pointed out that in their latest report, Campbell  and Stone 
[6] came to the conclusion that in r ive  conversion of injected serum proteins into liver proteins takes place only 
after breakdown into amino acids. 

Thus in the literature so far there are two opposing points of view on the question of the mechanism of con- 
version of injected serum proteins into liver proteins. Our own findings persuade us that depending on the condi- 
tions present in the body, either the first or the second process may take place. One of the main factors deter- 
mining the course of this process may be the proteolyttc activity of the tissues. If this activity is great, as for 
example in liver homogenates, synthesis takes place mainly from amino acids liberated as a result of breakdown 
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Fig. 2. Radioactivity of albumin after incubation of 
liver homogenates from rats with serum globulins 
labeled with glycine-l-C 14. Radioactivity of the added 
globulins in each test 160,000 lmp/min. Interpreta- 
tion as tn Fig. 1. 

Fig. 3. Radioactivity of albumin after incubation of 
liver homogenates from rats with liver globulins labeled 
with glycine- l -C ~. Radioactivity of added globullns: 
I) 163,000 imp/min in the test; I I )  230,000 imp/min in 
the test. Interpretation as in Fig. 1. 

of proteins; if however the intensity of proteolysls is not great, then the formation of liver proteins from injected 
serum proteins takes place mainly by conversion without preliminary breakdown of the injected protein to amino 
acids. 

SUMMARY 

It was shown with the aid of proteins labeled by glyeine- l -C lg in vivo that serum albumin is transformed 
into globulins in the homogenates of raUs liver. This takes place mostly after disintegration to amino acids of 
the added albumins. In these conditions hepatic globulins are transformed into albumins. There is no produc- 
tion of albumins from the serum B - and ~/- globulins added to the homogenates. 
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