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N. N. K l e m p a r s k a y a  has concluded that  plaque fo rmat ion  in pe r iphe ra l  blood p repa ra t ions  
is the r e su l t  of hemolys i s  of e ry thocytes  by autohemolysins  s e c r e t e d  by [mmunocompetent  
mononuclear  cel ls  - lymphocytes  and p l a s m a  cel ls .  However ,  this in terpre ta t ion  is not 
conf i rmed by  an invest igat ion of this p r o c e s s .  Staining the plaques ,  microf i lming ,  and 
other techniques have shown that plaque fo rmat ion  takes  p lace  as a r e su l t  of separa t ion  of 
the cells (and not the i r  hemolys is )  by a subs tance  s e c r e t e d  f r o m  the cell  as a r e su l t  of 
des t ruc ture  p r o c e s s e s  with ves ic le  fo rmat ion  (vestculocytosis) .  These  cel ls  in blood p r e p -  
a ra t ions  c a r r y  out no vital ac t iv i ty  and do not divide. P laque- fo rming  cells a r e  polynuclear  
cells - mainly  neutrophi ls  - and not mononuclear .  
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The s e a r c h  for  and development  of methods of object ive tes t ing of immunoreac t iv i ty ,  including its 
initial changes,  a re  of g rea t  p r ac t i ca l  impor tance  [9]. The w r i t e r ' s  at tention has been drawn to K l e m p a r -  
s k a y a ' s  method of detecting autohemolys in-producing cells [3]. According to K lempar skaya ,  plaque f o r m a -  
tion is the r e su l t  of des t ruct ion of e ry th rocy te s  by autohemolysins  l ibe ra ted  f r o m  mononuclear  cells;  con-  
sequently,  this  method can be used to e s t ima te  the number  of cel ls  producing autoantibodies,  which is 1% 
in the blood of normal  healthy pe r s ons  (0-3%). This is equivalent  to 104 autohemolys in-producing  cells pe r  
106 nucleated cel ls .  According to data in the l i t e r a tu r e ,  this level  of ant ibody-producing cells is poss ib le  
only in the case  of immunizat ion with heterologous ant igens.  The question accordingly a r i s e s :  A r e t h e  cel ls  
detectable  by this method [3] in fact t rue  p roduce r s  of autohemolys ins .  

The m e c h a n i s m  of fo rmat ion  and nature  of the plaque and a l so  the type of cells posses s ing  plaque-  
forming abil i ty were  studied. 

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

K l e m p a r s k a y a ' s  method [3] with minor  modificat ion [2] was used. The technique is as follows. Blood 
is taken f r o m  the f inger  in the usual way, filling a mixing chamber  up to m a r k  I, and f r e sh  10% sodium ci-  
t r a t e  solution is then added up to m a r k  II. The contents a re  mixed in the chamber ,  two drops of suspension 
a r e  expelled,  a Goryaev ' s  counting chamber  is then fil led, and it is at once p laced  in a Pe t r t  dish containing 
a c i rc le  of gauze 5-7 c m  in d iamete r  and 5-7 ml water .  The dish is covered  and incubated at 37~ The 
number  of plaques in 20 fields of vis ion is counted 4 h l a t e r  by means of a m ic roscope  (ocular 5 x, object ive 
20 x, a t tachment  magnif icat ion 1.5 x). The number  of plaques in 1 pl  blood is then obtained by multiplying 
the total  number  of plaques in 20 fields of vision by ten. 

The plaques a lso  were  photographed,  mic ro f i lmed ,  and s tained and the dynamics of thei r  format ion  
was observed.  The effect  of t e m p e r a t u r e  and incubation t ime  on the p r o c e s s  of plaque format ion  and the in- 
tens i ty  when ma te r i a l  f r o m  bone m ar row ,  gas t r i c  juice,  and duodenal juice was used a lso  were  studied. 
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Fig. 1. Plaques in prepara t ions  of blood, gas t r ic  juice,  and bone marrow~ a) plaque 
in initial stage; ejection of substance f rom autohemolysin p laque- formingce l l s  (APFC); 
b) various stages of ves iculocytes :  above) membrane  ruptui~'ed, below) membrane  in- 
tact;  c) APFC in gas t r ic  juice; d) variants  of expulsion of substance f rom APFC: above) 
multi jet ,  below) uniform; e) jets  of substance escaping f rom cell;  hemolyzed and non- 
hemolyzed e ry th rocy tes ;  f) quadr ives icular  vesiculocyte  in formal in ized  prepara t ion;  
g) APFC - cell  with nucleus in f ree  segments ;  h) condensation of l ayer  of cells in mid-  
dle of bone mar row prepara t ion  because of separat ion of thei r  plaques.  Staining: g and 
h) tmstained, e l sewhere  stained by Pyte l ' s  method. Magnification: a-g) objective 40 • 
ocular  20 • h) objective 10 • ocular  20 • 

Fig. 2. Plaque format ion  by leukocytes 
in suspension of ink. Magnification: 
objective 40 • ocular  20 • 

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

The p rocess  of plaque format ion was found to consist  
essent ia l ly  of separa t ion  of the e ry th rocy tes  and not hemoly-  
sis .  On supravi tal  staining [6] e ry th rocy te  ghosts could be 
seen in the prepara t ion  (Fig. le) ,  but as a rule none were  
found in the zone of the "plaque" (Fig. la ,  b, d, f). 

Formal in ized  e ry th roey tes  [1] are  r e s i s t an t  to hemoly-  
sis (immune, hypotonic, and so on). However,  plaques are  
s t i l l  fo rmed  in such prepara t ions  (Fig. lf). Some workers  [3] 
have found vital act ivi ty in p rog re s s  in cells  forming plaques 
on account of autohemolysins (APFC) in vi t ro,  and d[vision 
of these cells in as many as 26% of cases .  However,  on p r o -  
longed observat ion and photography of the same plaques it 
was found that the phenomenon in te rpre ted  by those workers  
as division is in fact the resu l t  of the original a r rangement  
of APFC in the prepara t ion  in pa i r s .  According to published 
data [3], plaques are  fo rmed  by mononuclear  cells .  The p r e s -  
ent observat ions show that APFC are  mainly polynuclear  
cells (Fig. lg). Examination of bone mar row for APFC 
showed that they were  two to four t imes more  numerous than 
in blood prepara t ions ,  a r e su l t  which does not co r re l a t e  With 
the number  of lymphocytes and p lasma cells .  Prepara t ions  
f rom duodenal Secret ion and gas t r ic  juice also contained 
APFC (Fig. ic) ,  There ,  just as in blood prepara t ions ,  de- 
s t ruct ive  changes in the cells  with vesic le  format ion were  
found. 
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TABLE 1. Number of APFC in Subjects 
Examined Depending on Tempera tu re ,  In- 
cubation Time,  and Method of Study (M-~ 
m, n = 97) 

4h 
24 h 

37 ~ 

[absolute 

1 2 - - 2 5  ~ 

% [absolute ) % 

920_+56 16,1_+0,7 488___50 83__.0,7 
1710-+80 28,7+_1,3 1020_+81 16,6+1,0 1,8-~-_0,3 

The number  of APFC in the blood cor re la tes  with the number  of neutrophils .  For  instance,  in a pa-  
t ient  with Iymphatic leukemia (leukocytes 32,000, neutrophils  0.5%, lymphoeytes  98.570) the number  of APFC 
was 40 /p l  blood (0.1270), whereas  in a patient with neutrophtl ia  (leukocytes 7,900, neutrophils 9870, mono- 
cytes 1%, lymphocytes 170) there  were  2730 A P F C / p l  blood (3670). Supravital staining showed the s t r uc -  
ture  of the plaques (Fig. 1). Destruct ive changes were  found in the cells ,  a fea ture  more cha rac te r i s t i c  of 
granulocytes  and in harmony with existing data [5]. The essent ia l  charac te r  of the changes in APFC was 
s imi l a r  to  degenerat ive changes in "act ive" leukocytes [7]. Since plaque format ion is based on the fo rma-  
tion of ves ic les  (Fig. lb,  c, f), the swollen cells can be called vesiculocytes  [2] and the phenomenon itself  
yes [ culocytos is. 

All fac tors  depress ing r e sp i r a t ion  and cell  metabol ism,  according to Klemparskaya ' s  observat ions 
[4], also in ter fere  with plaque format ion (heating at 56~ for  30 rain, etc.).  However,  inactivation of com- 
p lement  at 56~ even for  4 h faci l i tated plaque formation.  This indicates that plaque format ion takes place 
in the absence of autoimmune hemolysis .  The resu l t s  in Table 1 show that with a r i s e  in t empera tu re  and 
an increase  in incubation t ime,  the number  of plaques r i s e s .  

Finally,  in a model exper iment ,  in which par t i c les  of ink were  introduced instead of e ry throcy tes  into 
a p repara t ion  containing isolated blood leukocytes,  plaques also were  fo rmed  (Fig. 2). In this case,  it is 
c lea r  that the ink par t ic les  s imply  separa ted ,  as is also the case with e ry th rocy tes .  

Since the number of plaques is connected with the aging p roces s  [3] and also with the state  of the o r -  
ganism as a whole [3, 4], the p roces s  of plaque format ion re f lec t s  changes in the granulocytes (age, func- 
tional,  morphological ,  etc.).  Probably during sensi t izat ion a cer ta in  propor t ion  of the granulocytes ,  loaded 
with antibodies,  because of changes in the i r  p roper t i e s ,become  subjected to the action of autocytolysins,  
which leads to plaque formation.  Considering the available data [8] it can be postulated that interact ion be-  
tween the e lec t r i c  charges  of the plaque and e ry th rocy tes  leads to their  separat ion.  The clinical impor-  
tance of vesiculocytosis  is a mat te r  for  fu r ther  study. 
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