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The kinetics of lymphocytes  f rom the thymus and lymph glands, labeled in vitro with Cr 51, 
was investigated in experiments on mice. A rad iometr ic  investigation of the whole body 
showed that the loss  of specific activity of the viable cells was the sum of two components,  
the f i r s t  with a hal f -per iod of three days for the thymus and five days for the lymph glands ; 
the second component was approximately the same for these cells, namely 41 days. The 
kinetics of the labeled nonviable cells was found to have a s imi la r  s t ruc ture  and to differ 
only in its f i r s t  component. Through the reutt l ization of Cr 51 it was therefore  impossible 
to draw any conclusions regarding the distribution and the life span of the thymus andlymph 
gland cells. 

Investigation of the behavior  of labeled lymphocytes in vivo is directly linked with the solution of a 
complex technical problem: how to avoid possible e r r o r  through reuti l ization and rec i rcnla t ion  of the cells. 

The method of tagging lymphocytes with Cr 5t developed in recent  years  has many advantages. Firs t ,  
at the moment  of incorporat ion of sodium chromate (Na2CrS~)4) the hexavalent chromium ion is converted 
into tr ivalent  and, as experiments  [2, 4] have shown, in this form it is not absorbed by other cells;  second, 
Cr 5~ emits T rays ,  so that the labeled cells are  accessible  for external iridication where they were  found. 
However, conclusions regarding the inability of Cr 51 to be reuti l ized are based ent irely on investigations of 
circulat ing blood cells [2, 4]. This was the reason  why Cr 51 has been recommended as the mos t  promis ing  
marke r  in hematological research .  

The kinetics of transplanted viable and nonviable thymus and lymph gland cells,  labeled in vitro with 
Cr 51, was investigated. Reutilization of Cr 5t was shown to take place in the living organism.  

EXPERIMENTAL METHOD 

Experiments were carried out on (CBA x C57BL)F 1 mice from the Stolbovaya Nursery of the Academy 
of Medical Sciences of the USSH. The mice were decapitated. Donor suspensions of thymus and lymphgland 
cells were obtained as described earlier [I]. Their content of erythrocytes did not exceed 1%. The lympho- 
eytes were marked with Cr 51 [4, 5]. The cells were incubated in Hanks' medium with sodium chromate 
Na2Cr5104 solution (specific activity 2.4-4.2 mCi/ml, pH 7.4) for 30 rain at 37 ~ with constant stirring. The 
concentration of sodium chromate during incubation did not exceed 1 p g/ml. After incubation the cells were 
washed twice in medium No. 199. The ascorbic acid contained in this medium converted the free hexavalent 
chromium into trivalent, thereby stopping the absorption of chromium by the cells. 

Viable (not staining in 0.1% trypan blue solution) labeled lymphocytes were transplanted intravenously 
into mice of the same line in a dose of 7 • I0 ~ to 8 • 107 cells. 

The same number of labeled cells was heated to 60~ for 25 min before transplantation. Special ex- 
periments showed that after heating the cells of the thymus and lymph glands completely lost their viability. 

The corresponding number of labeled cells was applied to a target and served as the reference during 
subsequent measurements for the experimental radiometric assays. 
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Fig. 1. Radioact ivi ty of the whole body a f te r  t ransplanta t ion  of viable 
(continuous line) and nonviable (broken line) thymus cel ls  labeled  in 
vi t ro .  Absc i s sa ,  t ime,  (in days) a f te r  t ransplantat ion;  o r d i n a t e , p u l s e s /  
rain (in % of r e f e r e n c e  and of or iginal  value). 

Fig. 2. Radioactivi ty of whole body a f te r  t ransplanta t ion  of viable (con- 
ttnuous line) and nonviable (broken line) lymph gland cells  labeled  in 
vi t ro  with C r  ~l. Legend as in Fig. 1. 

The values obtained re la t ive  to the r e f e r ence  in pe rcen tages  of the initial level  a re  shown in Figs.  1 
and 2. 

Immedia te ly  af ter  inject ion of the cel ls  and daily the rea f t e r  a r a d i o m e t r i c  invest igat ion of the whole 
body and of the r e f e r e n c e  was ca r r i ed  out on the Gamma  (Hungary) appara tus ,  consis t ing of ND-108 counter ,  
NK-131 scint i l la t ion measu r ing  head, with NaI c rys ta l  and NZ-136 col l imator .  During the invest igat ion the 
amplitude d i sc r imina to r  of the counter  worked on a differential  p r o g r a m ,  cor responding  to the energy  of 
the ~ - r a y  emiss ion  of the isotope Cr 5I. The geomet ry  of counting was constant  during the m e a s u r e m e n t s .  
For  this purpose  each mouse  was p laced  in a glass  container  with a capaci ty  of 40 cm 3. 

The exper iments  we re  repea ted  three  t imes;  each point on the graph in Figs. 1 and 2 is the mean  value 
for  10 animals .  

E X P E R I M E N T A L  R E S U L T S  

The resu l t s  of invest igat ion of the radioac t iv i ty  of t ransplanted  CrSl-labeled thymus and lymph gland 
ceils showed (Figs. 1 and 2) that the dec rease  in rad ioac t iv i ty  of the viable cel ls  was the sum of two compo-  
nents: the f i r s t  with a ha l f -pe r iod  of three days for  the thymus and five days for the lymph glands, the s e c -  
ond with a half-period approximately equal for the thymus and lymph glands (41 days). 

The experiments showed that the kinetics of the labeled nonviable cells was similar in its pattern, 
differing only in the first component. For instance, the first phase had a half-period of 1.5 days regardless 
of the nature of the cells, while the second component, as for the viable cells, was 41 days. The small dif- 
ferences in the first phase compared with the viable cells must evidently be regarded as the result of in- 
creased elution of the trivalent chromium as the result of heat treatment of the lymphocytes [3]. 

Samples of whole blood of mice taken at the end of the investigation contained no labeled cells. 

Little is yet known about how the Cr ~+ ion binds with the cells. All that is known is that hexavalent 
chromium, on binding with the cells, becomes trivalent, and the free trivalent ion is not utilized by other 
cells [2, 4, 5]. The experimental results suggest that after death of the labeled cells the chromium ion does 
not become free but is incorporated into metabolism in the bound form. Consequently, the labeled trans- 
planted lymphocytes survive to maturity, disintegrate, and their fragments are absorbed by other tissues. 
The most probable explanation is that the dying lymphocytes are phagocytosed by elements of the reticuIo- 
endothelial system. 

As the result of utilization of CrSl-labeled lymphocytes it was thus impossible by the use of this method 
to draw any conclusions regarding the life span or distribution of the thymus and lymph gland cells. It can 
be confidently stated that circulating blood cells and their precursors do not utilize "fragments" of Cr 51- 
labeled  lymphoeytes .  This is shown by the r e su l t s  of invest igat ions of blood samples .  
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The resul ts  of these exper iments  show that r ad iomet r ic  measurements  f rom the body surface  cannot 
be used to study the kinetics of Cr51-1abeled lymphocytes.  This method can be used only to study circulat ing 
lympho cytes. 
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