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In a parallel study of leukocyte migration in vitro in the presence of specific antigen and spon- 
taneous synthesis of RNA and DNA the following significant correlations were found in lympho- 
cytes in culture: 1) direct correlation between RNA and DNA synthesis; 2) close correlation 
between antigen-induced migration and the levels of RNA and DNA synthesis. The effect of the 
antigen was m~ntfested as inhibition or stimulation of leukocyte migration. A high ratio between 
RNA synthesis and DNA synthesis corresponded to inhibition of migration, a low ratio to its 
stimulation. The value of the ratio itself varied mainly on account of changes in the level of 
DNA synthesis. The participation of T and B lymphocytes in the regulation of leukocyte mobil- 
ity under the influence of antigen is discussed. 
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For  the factor inhibiting migration of macrophages to be produced a definite level of activity of all cellu- 
lar  processes in the sensitized lymphocytes is necessary. This has been shown by experiments using inhibi- 
tors  of RNA and protein synthesis: puromycin, actinomycin D, and mitomycin C prevented the secretion of 
the factor in the presence of antigen [5]. Most workers associate the production of migration inhibiting factor 
with T lymphocytes [6, 8]. However, some workers have observed that the factor can be produced in response 
to stimulation of lymphocytes by B-cell mitogens [9, 15]. 

In the investigation described below changes in leukocyte migration under the influence of antigen were 
studied parallel with spontaneous RNA and DNA synthesis. The relationship between these parameters was 
determined by correlation analysis. Besides the determination of correlation between pairs, multiple corre-  
lations between the varying parameters  also were calculated [2]. 

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

Observations were made on 34 patients with rheumatic fever in the inactive phase. The leukocyte migra-  
tion inhibition test  was carried out by Artemova's method [1] in Perf i l ' ev-Gabe capillary tubes. Blood mixed 
with antigen was introduced into capillary tubes, which were sealed with picein (worldng temperature about 
40%]), centrifuged, and allowed to stand at 37~ for 18 h. Migration was measured in scale divisions of the 
ocular micrometer  (MBS-1 microscope, magnification 8 • using the boundary with the erythrocyte layer as 
the origin. A change of 20% in the migration zone (compared with spontaneous) was assessed as either inhibi- 
tion or stimulation. Hemolytic streptococcal allergen was used as the antigen in a final concentration of one 
skin dose to 0.2 ml blood. In this concentration it had no appreciable effect on the migration of leukocytes from 
healthy subjects. 

DNA synthesis was judged from the incorporation of 5-methyl[SH]thymidine (specific activity 15 Ci/  
mmole), and RNA syntheses from the incorporation of 5[3H]uridine (specific activity 16.3 Ci/mmole) in 18-h 
cultures of whole blood by the method described in [3, 4]. The labeled precursors were added 5 h be- 
fore the end of incubation. Incorporation of the label was estimated with the [socap-300 scintillation 
counter (Nuclear Chicago, USA). 
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TABLE 1. incorporation of Labeled Precursors  
Depending on Character of Changes in Induced 
Migration ~I �9 m) 
.Change t~ incorporation of isotope, cp~ 
m m= ~ , ~ |Uridine/ 
duced [~rt]- migra- ~ L J- |thvmidine 
,tion IZ~ thymidine uridine I ratio* _ 
Inhibi-}~0 --- 

tion 190,9• 819,6• 150,8 4,660• 
No 

change I 9 303,7-'-115,~ 882,8• 4,283• 
Stimu- 

lation 15 473,2• 1342,6• 2,687• 

�9 Ratio calculated as means of corresponding ratios 
in each individual case. 

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

The following correlations were discovered by statistical analysis of the results: D positive correlation 
between RNA and DNA synthesis (r =0.704, P = 0.0005); 2) close correlation between three parameters : DNAand 
RNA synthesis and migration in the presence of the allergen (combined coefficient of correlation 0.521, P = 0.0005). 

The action of the allergen was manifested as inhibition or stimulation of migration, or there was no effect. 
The corresponding levels of DNA and RNA synthesis in these three groups were determined. 

As Table 1 shows, the highest incorporation of labeled thymidine coincided with stimulation of migration 
and the lowest incorporation with its inhibition (P = 0.01). A tendency for a s imilar  pattern is also noted for 
the incorporation of  ~H]uridine. The results of a comparison of the ratios between the incorporation of la- 
beled uridine and thymidine and the type of change in the induced migration merited serious attention. As can 
be seen from Table 1, when migration was stimulated, the indicated ratio was 2.687 �9 0.376, while in the case 
of inhibition it increased to 4.660~ 0.783; the difference proved significant (P = 0.01). 

Incorporation of labeled uridine and thymidine are known to be associated with different populations of 
lymphocytes: uridine is incorporated by T cells [11, 13] and thymidine by B cells [7, ~ 10, 12, 14]. The present 
results  confirming the role of T cells in this phenomenon show that inhibition or s thnulat ionof leukocyte mi- 
gration is determined not only by T-cell  activity, but also to a large extent by a change in B-cell activity also. 

As regards the problem of what l ies at the basis of the changes observed in leukocyte migration in the 
presence of antigen, only a few suggestions can be made at this stage. Fi rs t ,  it may be that the production of 
two different mediators is observed: a migration inhibiting factor (MIF) by the T cells and a stimulating fac- 
tor  by the B cells; the balance between them determines the change in leukocyte migration. Second, the pos- 
sibility cannot be ruled out that inhibition and stimulation of leukocyte migration are associated with the action 
of the same factor, namely MIF synthesized by T cells and which, in large doses, depresses migration, whereas 
in smaU doses it stimulates migration; the end resul t  may depend on fluctuations in B-cell activity. Third, 
activation of B cells may also indicate an increased level of antibodies capable of neutralizing the antigen 
partially; under these circumstances a low antigen concentration induces insufficient MIF production and 
this, in turn, leads to stimulation of the migratory activity of the leukocytes. 
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