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The possibility of a ~ L . ~ a l l y  labeling protein p _r~.~arations, the natural serum proteins in partlc~ar,  per-  
mits a study of the duratio~ ~ life of the different prot~.u fractions and thus, to judge the intensity of the pro- 
cesses of their sFathesis and ~estruction. 

Certain researchers, u.~ng protein preparations Iambs.led with I ~1, determined the half-life of albumin and 
7 -globuUn in humans and L~ a number of animals [6, ,~. ,8"J. On the basis of these data it was computed that In 
the rabbit, fo~ example. 0.8~ g of serum albumin and g I~af fns  is synthesized and destroyed daffy [9]. 

The ultlization of dirge.rent protein preparations~ rnDwever, does not permit one to answer the question of  
the duration of life of all ~ protein fractions of blood serum; furthermore, preparative separation of the pro- 
tein fractions may tell on ~ ~operties of the protein.~ Natural homologous serum proteins were therefore 
empl~'ed. 

The aim of our work ~ to determine the h a l f - ~ e s  of the different serum protein fractions, labeled 
~,~,th I vl and S "~, in the c~adng blood of  rabbits. 

Intravenot~ly injected ~nim proteins are cleare~ ~rom the blood stream according to a double exponen- 

tial curve [10. 13. 15, 16]. ~'~ne first part of the curve characterizes the process of establishing a dynamic 

equilibrium between the p ~r~eins of the blood and the L:~roteins of the extracellular fluid, while the second phase 

is dependent upon the proce_~cs of metabolism and the ~estructio~ of the serum proteins. According to our data. 

the time of half-clearance r ~he protein fractions lab~,ed with both I ~I and S zs from the vascular system of 

the rabbit in the first dlstff~ive phase equals, on the zTcerage. 31/z-5 hours (the first exponential portion of Lhc 

clearance curve). After 24 hours the reduction in the t:~otein content of the blood is retarded and depends upon 
Processes of their destructicr~ We therefore carried ou~ ~2~e determination of the duration of the half-life of the 

different serum protein frac~ons of the blood in the sec~zmd stage of their clearance from the blood stream (the 

second exponential portio~ oT the curve), which begins ~ day after intravenous injection of the labeled serum 
proteins. 

EX PERIME~"T AL M E T H O D S  

Two series of experiments were conducted: the ~ on 5, the second on 4 rabbits of different color and 
sex weighing 1.77 o ,  0.22 "~ ~ In the first series of ex~-~eriments, serum from the blood of donor rabbits (8- 
15 ml) labeled with I •l ou~ '~e of the ocganisms was f.~=cted into the expedmemal rabbits; in the second series 
the serum of donor rabbits (iS-20 ml} labeled within ~ organisms w:tth S 3s was used. Following a single in- 

jection of the labeled serur~ blood was taken from the: experimental rabbits every 24 hours for a period of 5 days. 
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The ser~Jm specimens were studied by the method, of paper electrophorests. Applied to a strip of paper was 
28.1 i 0.1 mg of serum. The protein ~parat ion took place over a period of 2 t/, hours using 19 ~ c m  and 
1 m A / 4 c m .  A barbital buffer was used (pH = 8.6, t1 = 0.023). The apparatus is described in the work of E. P. 
Smolichev [21. The paper was stained *,'ida a solution of brornophenol blue. The stained electrophoregram was 
cut into smaller strips 0.5 cm wide. Each of these strips was again cut into ,3 parts and placed In a standard 
target (15 mm) under a Type B end co~.mt~r apparatus, and the radioactivity was computed for a period of 
5-10 minutes. According to the results of the computation the average background values were calculated, 
Then the concentration of the dye elu~e~ from each strip with 0.01 NaOH was determined in a multistage photo- 
meter. Electrophorettc curves were c~_~tructed on the basis of the ~esults expressed in units of absorbanceo The 
total radioactivity or the separate protein fractions was obtained by adding the activities of the individual strips 
which ,,'ent to make up a fraction. In computing the radioactivity of the protein fractions a correction was made 
for the value of the radioactive trace [2]. The activity of the whole serum (23.1 nag), which was applied to a 
standard target, was computed stmultaz~ecamly. 

The expertmeutal results wer e expressed in the period of half-life of the different labeled protein fractions 
in the blood stream. Half-life was des=trained by means of a graph eonsuucted with the semilogarithmlc system 
of coordinates [1]. 

Iod~natl0,1 of the serum l~otelns was performed according to the method of Francis. Mu111gan and WormaU 
[11]. In some of the experiments the sdrum was freed from the uncombined I lat by dialysis into an 0.9% NaCI 
solution, tn others by pasrctng the serum through the antonlte EDE-10. The radioactivity of the serum after 
dialysis amounted to 200,000-~0.000 counts/min. /ml.  

!n order to obtafn S3S-labeled serum the donor rabbits were injected with f~acrdonai doses (4-5 times) of 
1.5-2 ~ c  of methlonlne containing S ~s. Twert ty-f~r  hours after the first Injection of the isotope the rabbits 
were e~csanguinated via the carotid artery and the serum was obtained. About 5% free methionine was contained 
In the serum. The radioactivity of the $~-labeled serum amounted to 55.000-85.000 counts/mln./a'nl. 

The labeled serum specimens we~-e kept In a refrigerator not more than a day and were heated to 36 '  pr l~  
to Intravenous injection. 

RESULT OF T H E  E. X P E R I M E N T S  

The results of the first series of experiments are listed in TaMe L . 

TABLE 1 
l talf-l ife in the Blood Stream of the Different Serum Protein Fractions Labeled w/th 

I r l  (in days) 

Protein fractions 
No. of the Globulin= 

Experiment 

2 
3 
4 
5 

M 
o:l: 
M:I: 

6 .2  
3.0 
4.5 
5 .3  
5.2 

4.8 
1.19 
0.53 

a !  

2.2 
2.8 
3.8 
3.0 
4.1 

3.2 
0.77 
0.34 

r s 

2 .0  
3.3 
4.4 
3.5 
4.3 

3.5 
0,96 
0.043 

i 

2 . 5  
2.9 
6.0 
2.2 
4.4 

3.6 
1.59 
0.71 

I Protelm of 

1 [ .wh~ s~ 7 

2 . 2  4 , 9  
3.5 4.5 
4.1 4.5 
3.6 3.7 
5.0 4.0 

3.7 4.3 
! .02 0.41 
0.46 0.21 

A statistical analysis of Table 1 ~hows that the half-life in the blood stream of all of the globulin frac- 
tions (r  ~) and 7 -globulins) Is the same ( P > 0.05) ami equals, on the average, 3t/z days. The half-life of 
albumin is somewhat longer (p < 0.05). averaging 41/z days. The mean half-life of the proteins of whole serum 
amounts to 4-~.1/z days. 
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The r-~nlts of the ck--t :rminat ions  in the second series o~ experiments are shown in Table ~. 

TABLE 
Half-life in #~  ~lood Strezm of the Different Set'gin Protein Fractions Latmled with S ~ 
(in ,3tys) 

~oteln fractions 

No. of t~e j 

~ t i m , ~ t  

M 

M:t: 

Albumin 

3.9 
4.5 
3.6 
G.O 

4.5 
1.07 
0:53 

5.0 
3.4 
4.7 
3.3 

4.1 
0.88 
0.44 

GlcbQlins 

�9 1, P 

2.7 
4.0 
4.4 
3.0 

4.0 
0.98 
0.48 

2.8 
4.2 
3.0 
3.8 

3.4 
0.66 
0.33 

3.7 
3.8 
3.6 
4.0 

3.8 
0.18 
0.09 

) 
Prote im of 

whole serum 

4.0  
4 .3  
6 .0  
5 .2  

5. i 
0.87 
0.44 

*de admitted the s-~.~tical handling of such a small m~mber of experiments in view of the fact that each 
of the Yalues presented i~ Table 2 is the average of 5 measarements. 

A comparison of ~ e  data included in Tables I and 2 showed that the half-life of the protein fractions 
l a b e M  within an ~ g a n ~  with S ~s and outside of an organi.~n with Itst is the same and amounts to 4tt~ days 
for aU.'~min and 3t/s-4 d~-s fo~ the globulins. If it it assumed t~at the volume of a rabbit's blood adds up to 
t / t ~  o~ its weight, that t~e hematocrit (eading amounts to 41.5"1o [5], the concentration of protein in the serum 
to 6 ~  g (60.5~ albumL~ and 3 9 . ~  globulins [4]), the half-l ife of albumin to 4t/s days, that of the globulim 
to 4 da3-s and that of the proteins of whole serum to 4t/t days. then about 0.3 g of serum proteins (0.18 g off 
a l l x i ~  and 0.12 g of t~e globulins) per kg of body weight must be synthesized and des~oyed daily in the rabb/t 
orga:_~m. This agrees w i~  die data of Dixon and Maure~ [9]. 

S U M M A R Y  

Determination of  ~ half-l ife of  the tingle serum protein fractions in the circulating Mood of the rabl t t  
has ~ n  carried-out by meam of electrophorests on paper comblm~d with radiometry. The half-life of natural 
serm~ proteins labeled c~.~dde the organLsm with I tit and within the organhm with S s h ~  been studied, Both 
e x i x ~ e n t a l  series r e v ~  that the average half-life of  all  the gl0buUn fractions attained 3,5 to 4.0 Jays, 
thorn o f  a lbumin-4 .5  da)~. 0.3 g of  serum proteim (0.18 g of  albumin and 0.12 g of globulin) pet k g o f  weight 
are, d>erefore, da/ly s y ~ s L z c d  and destroyed in the rabbit organism. 
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