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The effect  of synthet ic  double-  s t randed polynucleot ides (polyI : polyC) on migra t ion  of p e r i -  
phera l  blood leukocytes  f r o m  donors and pat ients  with rheumat ic  f eve r  was investigated.  
P o l y I : p o l y C  in l a rge  quanti t ies  was found not to inhibit migra t ion  of the donors '  leukocytes ,  
but it inhibited migra t ion  of leukocytes  f r o m  pat ients  with rheumat ic  f eve r ,  in whom ant ibod-  
ies against  double -s t randed  RNA w e r e  found m o r e  often than in donors .  

KEY WORDS: synthetic  polynucleot ides;  leukocyte  migrat ion;  rheumat ic  fever .  

Synthetic doub le - s t randed  polynucleotides prolong the su rv iva l  of an imals  with exper imenta l  tumors  
[3], induce in te r fe ron  fo rmat ion  [2], and have been tes ted in the t r ea tmen t  of human mal ignant  d i seases  [5]. 
Meanwhile r epo r t s  have been published of the i r  toxici ty toward ka ryocy tes  and co lony- fo rming  units {CFUs) 
of bone m a r r o w  and spleen [6]. 

However ,  polyanions,  which include doub le - s t randed  polynucleotides,  immedia te ly  a f t e r  the i r  entry" 
into the body, p romote  ac t ive  l ibera t ion  of ka ryocy tes  into the blood s t r e a m  [9]; this sugges ts  that  the de -  
c r e a s e  in the number  of cel ls  in the hematopoie t ic  organs  caused by admin is t ra t ion  of polyinosinic and 
polycytidyl ic  acids (polyI : polyC) [6] is due to a red is t r ibu t ion  of the cel ls  and not to the toxic p rope r t i e s  
of the polynucleotide.  

With these  observa t ions  in mind, expe r imen t s  were  c a r r i e d  out to study the effect  of po ly I :po lyC on 
the migra t ion  of pe r iphe ra l  blood leukocytes  [4, 8] of pat ients  with rheumat ic  f eve r  and c l in ical ly  healthy 
donors .  

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

Polyl :polyC (Calbiochem, USA) was dissolved in s tandard  sal t  solution (0.15 M NaCI, 0.015 M t r i -  
subst i tuted sodium ci t ra te) .  Samples  of blood cel ls  f r o m  36 c l in ical ly  healthy donors aged f r o m  18 to 40 
y e a r s  and f r o m  47 pat ients  with rheumat ic  fever ,  admit ted to the Depar tment  of Internal  Medicine of Vot-  
gograd Medical  Insti tute fo r  t r e a tmen t ,  we re  invest igated.  Tes t s  we re  c a r r i e d  out at in tervals ,  be fo re  the 
beginning and in the cou r s e  of t r ea tmen t .  Antibodies against  polyI : polyC were  detected by the pas s ive  
hemagglu t ina t ion tes t ,  using the method desc r ibed  p rev ious ly  [1]. Inhibition of leukocyte migra t ion  by 
polyI :polyC was de te rmined  by a modif ica t ion of George ' s  method [8]. During the invest igat ion of each  
blood sample ,  dilutions of antigen in concent ra t ions  of 10 and 50 ~g/ml were  made up in medium No. 199 
with 20~ bovine s e rum ,  and a pa ra l l e l  s e r i e s  of cont ro ls  was se t  up without the addition of polyI : polyC. 
P a i r s  of cap i l l a ry  tubes containing ce l l s  washed with med ium No. 199 were  placed in glass  c h a m b e r s .  The 
c h a m b e r s  w e r e  he rme t i ca l ly  sea led  with c o v e r s l i p s  and incubated fo r  24 h. Af te r  incubation, the zones of 
migra t ion  were  drawn and pro jec ted  onto x - r a y  f i lm by means  of a photographic en l a rge r  (1:4) ,  cut out, 
and weighed on to r s ion  sca le s .  All the expe r imen t s  we re  duplicated, so that 6 to 8 a r ea s  of migra t ion  were  
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TABLE 1. Inhibition of Migration of Leuko- 
eytes f rom Donors and Patients with Rheu- 
matic Fever  in the P resence  of Poly[ : polyC 

Group of subjects 
Cone. of I Inhibition of 
polynu- migration 
cleotides index 
(in ,g/ml) (M~ m) 

Donors 

Patients with rheumatic 
fever: 
before treatment  

after treatment 

10 
50 

100 

10 
50 
10 
50 

1,02--0,205 
1,10~0,13 
t,09----- O, t 3 

0,724-----0,25 
0,512---+0,18 r 
1,186+0,16 
1,007 + O, 21 

* Difference significant compared with donors 
(P < 0.05). 

obtained with each concentrat ion of antigen. A polyl :polyC 
concentrat ion of 100 ug was not used with the patients with 
rheumatic fever,  for  in one case  inhibition of leukocyte 
migrat ion was observed with the donors in this concen-  
tration. 

EXPERIMENTAL RESULTS 

Data showing the effect of different quantities of 

polyl : polyC on migration of blood leukocytes from pa- 
tients with rheumatic fever and healthy blood donors are 
given in Table i. 

As Table 1 shows, even if used in fairly high con- 

centrations, polyI :polyC did not inhibit migrat ion of leu- 
kocytes of healthy blood donors and patients with rheu- 
matic fever  after  treatment.  Similar doses of polyi :polyC 
(50-100 ug), if injected into animals (mice), induced marked 

changes in the composi t ionof  the bone mar row cells (a reduction of more  than 50~ in their  number), re -  
duced the number of CFUs by 4-6 times, the number of formed elements by 3 times, and the number of 
lymphocytes by 20 t imes [6]. 

The results  thus demonst ra te  that synthetic double-helical polynucleotides, administered in vitro in 
quantities much higher than those existing in vivo, do not disturb leukocyte migrat ion and do not cause the 
l iberation of a fac tor  inhibiting leukocyte migrat ion f rom the lymphocytes of healthy individuals. 

If this is so, the phenomena developing in animals after  administrat ion of double-stranded polynu- 
cleotide are  probably not connected with its direct  toxic action on leukocytes. The pattern observed can 
be supposed to be due to the redistr ibution of cells  under the influence of the polyanion, or  to be the r e -  
sult of the action of substances formed in the body under the influence of polyI :polyC on the cells.  More-  
over,  polyI : polyC is a powerful interferonogen [2], and interferon has an activating effect on various cell 
populations of hematopoietie t issue [7]. 

As Table 1 shows, synthetic double-s t randed polynucleotides can induce inhibition of migration of 
leukocytes f rom patients with rheumatic fever .  These effects are probably due to the fact that antibodies 
against double-stranded RNA are  found more  often inpatients with rheumatic fever  than in healthy sub- 
jects (Table 2). 

High po lyI :po lyC concentrat ions in vitro thus have no significant effect on the viability of leuko- 
cytes (their ability to migrate)  and do not induce the liberation of a fac tor  inhibiting migrat ion f rom lymph- 
ocytes.  All these fac tors  suggest  that changes observed in the hematopoietic sys tem under the influence 
of poly[ : polyC in vivo are  not attributable to the direct  action of the double-stranded polynucleotide on 
the cells,  but are  the result  of the redistr ibution of cells or  the result  of action of a substance (possibly 
interferon), formed in vivo af ter  administrat ion of polyl : polyC, 

TABLE 2. Antibodies against Double-Stranded RNA in Donors and 
Patients with Rheumatic Fever  

Group of subjects 

DonOll 
patients with 

rheumatic  fever  

IB INo. te~ted with antib~ present in undermenti~ titers 

~ ] total 1:5 l:lo 1:20 1:40 anld~ver 

50 7 7 [ . . . .  

47 19 -- t 5 8 5 1 

1. 

2. 
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