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a l so  the incidence of spontaneous l eukemia  among them is  evidence that  fa i lu re  of one component  of immuni ty  
does  not a lways lead to an i nc rea sed  r i s k  of t umor  development  in vivo. The r e su l t s  of these  expe r imen t s  a re  
in h a r m o n y  with the view that  re la t ions  between immuni ty  and ca rc inogenes i s  a r e  complex  and not a lways 
cons i s ten t  in c h a r a c t e r  [1, 3, 4, 6, 7]. 
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V I T R O  IN R O S E T T E  F O R M A T I O N  
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The poss ib i l i ty  of r o s e t t e  fo rma t ion  by ce l l s  binding antibodies synthes ized  in v i t ro  was  
invest igated.  Within the per iod  of the r o s e t t e - f o r m a t i o n  t e s t  at 37~ and with p ro longa-  
t ion of the incubation t ime ,  antibodies capable  of inducing the fo rmat ion  of p seudorose t t e s  
appea red  in the cu l ture  fluid. If the ro se t t e  fo rmat ion  t e s t  was p e r f o r m e d  in the cold the 
fo rma t ion  of p seudorose t t e s  in the res idue  a f t e r  cent r i fugat ion was minimal .  

KEY WORDS: r o s e t t e - f o r m i n g  cel ls ;  cytophil ic  antibodies.  

One method of detect ing the population of immunocompeten t  ce l l s  f o rmed  in r e sponse  to inject ion of an 
antigen in vivo is the r o s e t t e - f o r m a t i o n  tes t .  Exist ing methods of pe r fo rming  the t e s t  differ  f r o m  one another  
in the t ime  of incubation of the mix tu re  of lymphocytes  and red  ce l l s  and also the incubation t e m p e r a t u r e .  I t  
has  been  suggested that  at 4~ mainly  ce l l s  c a r ry ing  immunoglobulin r e c e p t o r s  on the i r  su r face  (antigen- 
recognizing cells5 a re  revea led ,  whe reas  at 37~ an t ibody-forming  cel ls  (AFCs) can also be detected,  fo r  this 
t e m p e r a t u r e  does not  p reven t  antibody synthesis  in v i t ro  [1, 4, 6]. According to Wilson et  al. [9], AFCs can 
also be detec ted  if incubation is prolonged in the cold. However,  the causes  of fo rma t ion  of more  ro se t t e s  at 
37~ o r  on prolongat ion of the incubation t ime  have not been finally elucidated.  It  may  be that some  of the 
antibodies synthes ized  during the reac t ion  a re  cytophil ic,  i .e . ,  they have the p rope r ty  of a t t achment  to ce r t a in  
cel ls ,  as a r e su l t  of which the ce l l s  become  capable  of speci f ica l ly  adsorbing antigen [3]. The pseudorose t t e s  
f o rmed  as the r e s u l t  of this p r o c e s s  can be a se r ious  obs tac le  to the use  of the r o s e t t e - f o r m a t i o n  test .  

The objec t  of this invest igat ion was to study whether  ce l l s  binding antibodies synthesized in v i t ro  can 
take pa r t  in ro se t t e  fo rma t ion  and to es tab l i sh  the opt imal  conditions for  the react ion.  

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

Male CBA mice  weighing 18-21 g, unimmunized o r  immunized  6 days be fo re  the expe r imen t s  with sh eep ' s  
red  ce l l s  (0.5 �9 109 ce l l s ,  in t raper i tonea l ly)  we re  used.  The re  were  th ree  s e r i e s  of expe r imen t s .  In s e r i e s  I 
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F i g .  1. N u m b e r  of  R F C  in  s u s p e n s i o n  of  

s p l e e n  c e i l s  o f  u n i m m u n i z e d  m i c e  a f t e r  a d -  

d i t i o n  of  C F S .  O r d i n a t e ,  n u m b e r  o f  R F C s /  
103 n u c l e a t e d  c e l l s  ( a r i t h m e t i c  m e a n s  and 

s t a n d a r d  d e v i a t i o n s ) ;  a b s c i s s a :  A) c o n t r o l  

( a d d i t i o n  o f  f r e s h  m e d i u m  No. 199, n = 7); B,  

C,  D,  E ,  F)  a d d i t i o n  of  C F S  o b t a i n e d  a f t e r i n -  

e u b a t i o n  of  c e l l s  of  i m m u n i z e d  m i c e :  B) at  

37 ~ l h  ( n = 3 ) ,  C) a t 3 7 ~  2 h ( n = 4 ) ,  D) a t  

37~ 2 h, and a t  4~  20 h (n = 10), E) a t 4 ~  

20 h (n = 3), F)  w i t h  r e d  c e l l s  a t  37~ 2 h a n d  

a t  4~ 20 h (n = 3); n i s  n u m b e r  of  d e t e r m i n -  
a t i o n s .  

T A B L E  1. N u m b e r  of  R F C s  D e t e c t e d  by  D i f -  
f e r e n t  V a r i a n t s  o f  R o s e t t e - F o r m a t i o n  T e s t  

Conditions of obtaining Number of RFCs per t000 
suspension and of ineuD- n ceils tZ~o.~ 
ation 
In protein-free medium 
without removal of cells 
adherent to glass 

a) 4"C, 30 min, with pre- 
liminary centrifugation 
b)3q*, 2 h 
c) 4", 20 h . 
37"C~ 2 hand4"C~ 20 h 

21 4,5~0,40 
12 8.2=0,94 
12 8,0m 1 28 
9 13,3-----1,52 

(3,7--5,3) 
(6,1~10.3) 
{5.2--I0.8) 

(10.0--16,6) 

In protein-free medium 
without removal of cell~ 
adherent to glass 

a) 4"C, 30 min, with pre- 
liminary centrifugation 
b) 37*, 2 h 
37"C, 2 h and 4"C, 20 h 

In medium with 1007o 
normal mouse serum 
after removal of cells 
adherent to glass 

a) 40C, 3 O min, with pre- 
liminary centfifugation 

37 ~ 2 h 
. o 37 C, 2hand 4 C, 20 h 

3.8--+0.87 
5,8• 1.23 

I0,4--+2.14 

t2 4,1~--0,50 
12 3,8+0,45 
7 4,2-----0,87 
6 3,3-4-0,42 

(1,4--6,2) 
(2,4--9,2) 
(4,5--16,3) 

(3,0--7,1) 
(2,8--4,8) 
(2,1--6,3) 
(2,2--4,4) 

L e g e n d .  n i s  n u m b e r  of  d e t e r m i n a t i o n s .  C o n f i -  

d e n c e  i n t e r v a l s  f o r  P = 0 .05  g i v e n  in  p a r e n t h e s e s  
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suspens ions  of spleen ce l l s  of immunized  and unimmunized mice  w e r e  obtained by the usual  method and 
washed twice in medium No. 199 without the addition of mouse  se rum.  In some  expe r imen t s ,  to detect  ant i -  
bodies  in the cul ture  medium,  spleen ce l l s  of immunized  animals  we re  incubated in p rec ip i ta t ion  tubes as in 
one va r i an t  of the r o s e t t e - f o r m a t i o n  technique cu r ren t ly  in use,  and a suspens ion of red  blood ce l l s  (20 : 1) 
was added to some  of the tubes.  By repea ted  centr i fugat ion (3 rain at  3000 rpm,  TsLN-2  centrifuge) a ce l l -  
f r e e  superna tan t  (CFS) was obtained and was added to the res idue  of spleen ce l l s  of unimmunized  mice ,  a f t e r  
which the ce l l s  were  incubated f o r  15 min at 37~ and for  20 min at 4~ In the control ,  spleen ce l l s  of un im-  
munized mice  w e r e  incubated in f r e sh  medium No. 199. After  incubation the r o s e t t e - f o r m a t i o n  te~t was car -~  
r i ed  out in the res idue  in the cold [6]. 

In s e r i e s  II m a c r o p h a g e s  were  r em oved  f r o m  the suspens ion of sp leen ce l l s  of the immunized  mice  by 
a modif ied Modabber ' s  method [7] ( repeated incubation in P e t r i  d ishes  at 37~ fo r  30 rain in an AVU-1 o sc i l -  
l a to r  at  a speed of 14 osc i l l a t ions /min) .  

In s e r i e s  I~  m a c r o p h a g e s  were  r em oved  and the r o s e t t e - f o r m a t i o n  t e s t  c a r r i e d  out in medium No. 199 
with the addition of 10% no rm a l  mouse  s e r u m  (inactivated fo r  30 rain at 56~ and absorbed  with sheep ' s  red 
ce l l s  at  37~ fo r  30 rain). 

The suspens ions  used  in the expe r imen t s  contained 90-95% of living ce l l s  ( test  with Trypan  Blue). The 
r o s e t t e - f o r m a t i o n  t e s t  was  c a r r i e d  out in four  var ian ts :  in the cold in the res idue  [6], at 37~ for  2 h [10], by 
sedimenta t ion  at 4~ [2], and by immunoee l lu la r  adhesion [8]. 

Severa l  va r i an t s  we re  used  to inves t igate  each suspens ion  obtained. Counting was c a r r i e d  out in a p h ase -  
con t r a s t  m i c r o s c o p e  (magnif icat ion 600 • in a 102 of the l a rge  squares  of a G o r y a e v ' s  chamber .  About 5000 
nucleated ce l l s  were  examined.  A single nucleated cel l  with f ive or  m o r e  red ce l l s  adherent  to it was taken 
as a r o s e t t e - f o r m i n g  cel l  (RFC). Repeated  counting of s amples  f r o m  the s ame  tube showed that  the e r r o r  of 
the method is  about 5%. The num ber  of RFCs  was caleula ted p e r  1000 nucleated cel ls .  The r e su l t s  we re  
subjected to s t a t i s t i ca l  ana lys is  in the usual  way. 

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

The number  of sPontaneous RFCs  in suspens ions  of spleen ce l l s  f r o m  the unimmunized mice  used  as the 
control  did not exceed 0.4/103 and ave raged  0.3/103. Af te r  the addition of CFS the number  of RFC in the sus -  
pens ion inc reased ,  indicating evidently that  antibodies could appear  in the cul ture  medium during incubation of 
ce l l s  f r o m  immunized  an imals  at 37~ and also,  to a l e s s e r  degree ,  at 4~ During incubation of spleen ce l l s  
of immunized  mice  with sheep ' s  red ce l l s  the CFS los t  i ts  abili ty to i nc r ea se  the number  of RFC in the cell  
suspension f r o m  unimmunized  mice  (Fig. 1). 

The par t ic ipa t ion  of antibodies in rose t t e  fo rmat ion  was revea led  by invest igat ion of the number  of RFCs  
in the suspension of spleen cel ls  of the immunized  animals  by different  va r ian t s  of the t e s t  (Table 1). When 
the suspens ion of lymphocytes  was obtained by the usual  method and the t e s t  c a r r i e d  out in p r o t e i n - f r e e  incu-  
bation medium at 37~ fo r  2 h and at 4~ fo r  20 h, m o r e  RFCs were  detected than in the res idue  in the cold. 
Cytophilic antibodies a re  known to have the g r e a t e s t  affinity for  macrophages  [4]. If ce l ls  adherent  to the g l a s s  
(mainly macrophages )  were  removed ,  the d i f fe rences  in the number  of RFCs  detected by the var ious  methods 
were  reduced.  However,  despi te  the possibi l iW that  some AFCs  could adhere  to the g lass  [7], the tendency 
r ema ined  for  the n um ber  of RFCs  detected to be g r e a t e r  at 37~ and when the incubation t ime  was lengthened. 
In one s e r i e s  of expe r imen t s ,  a f t e r  r e m o v a l  of macrophages ,  the r o s e t t e - f o r m a t i o n  t e s t  was c a r r i e d  out in 
medium with 10% mouse  se rum,  fo r  it has  been shown that  the p r e sence  of a l a rge  excess  of homologous 
s e r u m  pro te in  p reven t s  the antibodies f r o m  adhering to the lymphocytes  in a quantity sufficient  for  ro se t t e  
fo rmat ion  [7]. Under those conditions the number  of RFCs  revea led  by the methods used  did not d i f fer  s ign i -  
f icant ly  f r o m  the i r  number  revea led  by the use  of the ro se t t e  fo rma t ion  technique in the res idue  in the cold. 
The r e su l t s  sugges t  that  p e r f o r m i n g  the r o s e t t e - f o r m a t i o n  t e s t  at 37~ and lengthening the incubation t ime  of 
the lymphocytes  with the e ry th rocy t e s  leads to the detect ion not only of AFCs,  but also of cel ls  binding ant i -  
bodies  synthes ized in vi t ro .  Evidence has  now been  obtained that  antibody molecules  a re  held on the su r face  
m e m b r a n e  of AFCs  during the i r  pa s s age  f r o m  the liquid phase  inside the cel l  into the surrounding medium 
[5]; this may  be the b a s i s  fo r  an hypothesis  r egard ing  the poss ib i l i ty  of ro se t t e  fo rmat ion  by AFCs  syn thes iz -  
ing hemaglut inins  on c lose  contact  with red  ce l l s  in the cold. 
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GLOBULIN-PRODUCING CELLS IN CULTURES 

LYMPHOCYTES IN VITRO 

K. A. Lebedev, S. A. Samsygin, 
T. A. Nechaeva, and N. A. Golovanova 

O F  B L A S T - T R A N S F O R M E D  

UDC 616.155.321.02-008.939.624-092.4 

Globulin-producing cells ,  consist ing of lymphocytes,  in termedia te  t r ans fo rmed  cells ,  b las t  
cel ls ,  and p lasma- l ike  cel ls  were  d iscovered  by Coons' method in human per iphera l  blood 
lymphocyte cu l tures  a f te r  st imulation by staphylococcal  f i l t ra te  and phytohemagglutinin 
(PHA). Analysis  of the dynamics of appearance of these cel ls  suggests  that they a r i s e  f rom 
a special  subpopulation of B lymphocytes:  immunological  memory  cells .  Some globulin- 
producing cel ls  a r i s e  f rom p r e c u r s o r s  without division, whereas  fo r  o thers  differentiat ion 
is combined with prol i fera t ion.  

KEY WORDS: blast  t ransformat ion;  B-lymphocytes;  globulin-producing cel ls .  

Under the influence of var ious  mitogens the overwhelming major i ty  of T or  B lymphocytes  cultivated in 
v i t ro  s t a r t s  to divide act ively and a re  t r a n s f o r m e d  into blas t  cells .  Although all mitogens used for  this pu r -  
pose have weak antigenic activity,  it  has been shown c lea r ly  that the t ransformat ion  of T and B cel ls  under  thei r  
influence is an immunological ly nonspecific phenomenon [2]. It has not yet  been finally establ ished whether  
immunoglobulin (IG) synthesis  is activated or  not during the b las t - t r ans fo rmat ion  reac t ion  ( B E ) .  Data in the 
l i t e ra tu re  on this ma t t e r  a re  cont radic tory ,  especia l ly  in the case  of BTR taking place under  the influence of 
phytohemagglutinin (PHA), a mitagen to which mainly T cel ls  respond [2-4, 8, 11, 12]. 

The object  of this investigation was to find globulin-producing cel ls  in a cul ture  of lymphocytes  s t imu-  
lated in vi t ro .  

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

Fif teen healthy persons  aged 20-30 yea r s  se rved  as donors.  Leukocytes obtained af te r  sedimentat ion of 
hepar inized blood in gelatin were  t r a n s f e r r e d  in a dose of 2 �9 106 cel ls  in 4 ml medium No. 199 to suitable f lasks.  
The medium was enr iched  by adding 20/~g asparagine,  0.2 mg glutamine, 100 units penicillin, 50 units s t r ep -  
tomycin,  and 15% human group IV se rum to each 1 ml. The CO 2 concentrat ion in the gaseous phase in the 
f lasks was made up to 5%. At the t ime of inoculation of the cells ,  0.01 ml PHA-P (Dffco) or  0.2 ml s taphyloc-  
occal  f i l t ra te  (SF) per  1 ml medium was added to the exper imenta l  cul tures .  

The cul tures  were  analyzed for  a per iod  of 96 h. The cel ls  were  washed twice with medium No. 199 and 
sedimented by centrffugat ion (8 min at 150g). To b reak  up clumps of cel ls  the suspension was repeatedly but 
carefu l ly  passed  through the thin end of a drawn out capi l la ry  tube. The g rea t e s t  difficult ies a rose  during 
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