
where  ~ is the s tandard  deviat ion of the number  of cel ls  in the clone; N the number  of Ig-pos i t ive  cel ls  in the 
colony; p = nmean/N is the probabi l i ty  of exp re s s ion  of the V gene of the p a r t i c u l a r  specif ici ty;  nmean is the 
mean number  of cel ls  of that spec i f ic i ty  among all colonies tested;  q = 1 - p. 

The following bas ic  a s sumpt ion  was made above: At a ce r t a in  stage of ontogeny the quantitat ive ra t ios  
between clones of B lymphocytes  r e f l ec t  quanti tat ive ra t ios  between the cor responding  V genes in the given 
population. If this assumpt ion  is accepted,  the sha rp ly  vary ing  quantitat ive ra t ios  d i scovered  in these  ex p e r i -  
ments  between groups of clones and Ig-pos i t ive  cel ls  in the individual colonies a re  incompatible  with the view 
that  eve ry  B cel l  contains eve ry  conceixmble V gene of the set ,  i .e. ,  they a r e  incompat ible  with the g e r m - l i n e  
theory of antibody d ivers i ty .  The model  used is e x t r e m e l y  sui table  for  fu r the r  detai led quanti tat ive analysis  
of this p rob lem.  
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ABILITY OF LYMPHOCYTES STIMULATED 

BY PHYTOHEMAGGLUTININ in vitro TO PARTICIPATE 

IN THE GRAFT VERSUS HOST REACTION 

V. G. Nesterenko and L. V. Koval'chuk UDC 612.112.94:612.6.02: 
017.1].014.46:612.111.44 

Lymph node cel ls  f r o m  CBA mice  s t imula ted  for  2 h by phytohemagglut inin were  m o r e  able, 
whereas  cel ls  cul t ivated for  44 h with phytohemagglut inin were  less  able, than intact  lymph 
node cel ls  to pa r t i c ipa te  in the g ra f t  ve r su s  host  reac t ion  when injected into sublethal ly i r -  
radia ted  (CBA x C57BL/6)F1 hybr ids .  Syngeneic lymphocytes  and kil led al logeneic lympho-  
cytes  cul t ivated in the s a m e  way, l ike phytohemagglut inin i tself ,  had no such action. 

KEY WORDS: co lony- fo rming  units; phytohemagglutinin;  lymphocyte;  al logeneic t ransplant .  

The abil i ty of lymphocytes  of the p e r i p h e r a l  blood and lymphoid organs  to p ro l i f e ra t e  in v i t ro  under  the 
influence of antigen o r  mi togen  has been widely used in expe r imen ta l  and cl inical  r e s e a r c h  [7, 8, 10]. The 
dynamics  of many b iochemica l  and morphologica l  p r o c e s s e s  in s t imula ted  lymphocytes  has been studied in 
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TABLE t .  Cell Composit ion of Suspensions Injected into Recipients (M �9 m) 

Cell 
suspension 

Cultiva- Small lyre- IActivated 
Ition phocytes ] lymphocyte! 
It~me (in t(in %) (in o7~) 

Lymph node 
cells of 
CBA mice 

44* 

0 

40,2--+ 4,3 
84,3-+ 2,6 
92,9-+0,8 

93-+ 1,1 
96,7• 

*Cultivation with PHA. 

32,2-+4,1 
2,5• 
1,3• 0,2 
1,t-0,1 
0,8--+0,2 

Blast tLymphocy tes 
cells ~tramformed 
(in ~ ]into mac- 

]ropha~es 

9,5• 
0,75• 0,2 
0,8• 
0,6• 
0,5-+0,3 

4,7----. 1,6 
3,5• 1,3 
1,5+--0,3 
1,8-+ 0,2 
0,2• 

plV~a~r~- Mitoses 

(in %) t (in %) 

Undifferen- 
tiated ceils 
(in %) 

7,4• 1,9 
7• 
2--. + 0,3 

1,9• 
0,1--+0,1 

2'3-+'+0'31 4,7• 

i t 2_.+0,6 1,5• 
1,8_0,4 
1,7__. 0,3 

detail [5, 9]. However, comparat ively  little is known of the ability of lymphocytes activated in vi t ro  to pa r t i -  
cipate in reactions in vivo [6, 11]. 

The ability of mouse lymphocytes st imulated in vi tro by phytohemagglutinin (PHA) to part icipate in the 
graf t  versus  host react ion (GVHR) in vivo was investigated. 

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

Male CBA and (CBA x C57BL/6)F 1 hybrid mice weighing 20-22 g were  used. Lymph node cells of the 
mice were  cultivated in vitro for 2 o r  44 h at 37~ For  cultivation of the cells for  44 h, RPMI-1640 medium 
(Microbiological Associa tes  Inc.) was used, with the addition of 10% inactivated human blood group IV se rum 
obtained f rom severa l  donors and 2 mM glutamine. For  incubation of the lymphocytes for 2 h medium No. 199, 
with s imi la r  additives, was used. To obtain a cell suspension, the cervical ,  axi l lary,  and inguinal lymph nodes 
were removed with s ter i le  precautions,  homogenized in a glass homogenizer ,  and washed twice with centr i fuga-  
tion at 1100 rpm for  10 rain each time. The cell suspension was made up with culture medium to a final con- 
centrat ion of 3 �9 106 ce l l s /ml  and poured into penicillin flasks in volumes of 2 ml. PHA (Difco, P) was added 
at the beginning of cultivation in a dose of 4 # l /ml .  After cultivation the cells were washed once by centr i fuga-  
tion at 1100 rpm for  10 min. Films for cytological examination were prepared  f rom par t  of the cell suspension 
and stained with hematoxy l in -eos in ;  the res t  of the cells were used for  injection into animals.  The viability 
of the cells was est imated by the t rypan blue test. Morphological analysis of the cytological specimens was 
based on Pokrovskaya ' s  classif icat ion [2]. To assess  functional activity of the st imulated cells,  a model of the 
GVHR based on the ability of lymph node cells of CBA mice to inhibit the format ion of endogenous hemato-  
poietic colonies in the spleen of sublethally i r radia ted  (CBA • C57BL/6)F 1 mice was used [4]. The recipient  
mice were i r radia ted with 137Ce 7 rays on the "Stebel'  3A" apparatus in a dose of 750 R [dose rate 900 R/min;  
LDt00/13 for (CBA x C57BL/6)F 1 hybrids 900 R]. One of the following cell suspensions was injected int rave-  
notgslyintethe recipients  24 h af ter  irradiat ion:  intact lymph node cells,  lymph node cells cultivated for  2 h 
with or  without PHA, and lymph node cells cultivated for  44 h with or  without PHA. The dose of viable cells 
injected var ied f rom 0.5 �9 106 to 4 �9 106 cells.  The control  group received no cells. The mice were killed 9 
days la ter  and the number of colony-forming units (CFU) in the spleen was counted [12]. The percentage in- 
hibition of CFU was calculated f rom the results  by the formula  (a - b ) / a  • 1007~ where a is the number of CFU 
in the i r radiat ion control  and b the number  of CFU in the experiment.  The ability of the cells to part icipate 
in GVHR was assessed  quantitatively by calculating the median active dose (EDs0), i.e., the number of donor 
cells which had to be injected into the recipient  to reduce the number  of CFU by 50% [1]. The resul ts  were 
subjected to s tat is t ical  analysis by Lord ' s  method [3]. 

EXPERIMENTAL RESULTS 

Data showing the cytological  composit ion of the different cell suspensions are  given in Table 1. Clearly 
PHA induced blast  t ransformat ion  of the mouse lymphocytes;  for  instance, the number of blast  cells and ac-  
tivated lymphocytes was increased by 13 t imes but the number of small  lymphocytes was reduced by half com-  
pared with lymph node cells cultivated without PHA. During long cultivation the number of macrophages  and 
of lymphocytes t ransformed into macrophages  in the cul tures also was g rea t e r  than in the intact lymph node 
cells and in those cultivated for  2 h. No difference was found in the survival  rate or  the intensity of blast  
t ransformat ion  and the cell composit ion of the cultivated lymph node cells of the CBA and (CBA x C57BL/6)F 1 
mice (the details are not given in Table 1). The resul ts  of four experiments  ca r r i ed  out to determine the abil- 
ity of different lymphoid suspensions to part icipate in the GVHR are summar ized  in Fig. 1. The intensity of 
the GVHR as a function of dose of cells is shown in Fig. 2. Cult ivat ion of lymph node cells of CBA mice for 
2 h with PHA stimulated their  ability to part icipate in GVHR, whereas  cultivation for  44 h depressed  it (Figs. 
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Fig. 1. Ability of lymph node cells of CBA mice to part icipate in GVHR: I) cul-  
tivation for 2 h, II) for  44 h. Unshaded columns represen t  intact cells; shaded 
columns cells cultivated with PHA; c ros s -ha t ched  columns cells cultivated with- 
out PHA. Abscissa ,  number  of cells injected into recipients;  ordinate, percentage 
inhibition of CFU. 

Fig. 2. Intensity of GVHR as a function of number  of cells injected into recipient: 
1) intact cells;  2, 3) cells cultivated for 2 and 44 h respect ively  with PHA. Ab- 
sc i ssa ,  number  of lymph node cells  of CBA mice injected; ordinate, percentage 
inhibition of CFU. 

Fig. 3. Determination of EDs0 for  different groups of lymph node cells of CBA 
mice. Abscissa ,  different groups of cel ls :  1) intact cells,  2) cells cultivated 
for  2 h with PHA, 3) cultivated for  44 h with PHA; ordinate,  EDs0 (- 10~). 

1 and 2). Calculation of EDs0 (Fig. 3) showed that in o rde r  to produce GVHR of s imi la r  intensity, 3.3 times 
fewer cells incubated for  2 h and 3.8 t imes more  cells incubated for  44 h with PHA were needed compared with 
the control  (intact lymph node cells). Injection of syngeneic lymphocytes cultivated with PHA or of killed allo- 
geneic (thawed and f rozen  three t imes af ter  cultivation) lymphocytes:  and also of PHA alone (in a dose of 2- 
12 pl) did not cause inhibition of CFU in the recipients '  spleens.  This shows that for  the GVHR to take place 
living allogeneic lymphocytes must be present .  

It is not yet  possible to give a concrete  explanation of the differences found in the activity of the differ-  
ent groups of cultivated lymphocytes.  However, it can be postulated that the increase  in activity of the tem-  
pora r i ly  s t imulated lymph node cells is connected with additional st imulation of the lymphocytes by PHA while 
their  ability to reac t  to foreign antigens was p r e se rved  or  even enhanced. The decrease  in the ability of the 
donor ' s  lymphocytes to induce a GVHR after  cultivation for  44 h with PHA may be connected with the part ial  
loss of their  ability to reac t  to foreign antigens during intensive prol iferat ion.  The possibil i ty cannot be ruled 
out that during cultivation for  44 h some of the donor ' s  cells capable of inducing the GVHR may die. To eluci-  
date the causes of the change in activity of the different groups of cultivated lymphocytes fur ther  invest iga-  
tions are  required.  
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C O R R E C T I O N  O F  I M M U N E  R E S P O N S E  T O  S H E E P ' S  

E R Y T H R O C Y T E S  BY P O L Y E L E C T R O L Y T E S  

IN D I F F E R E N T  S T R A I N S  O F  M I C E  

R.  M. K h a i t o v  a n d  A.  A.  B a t y r b e k o v  UDC 612.017.1.014.46:615.31:547.745 

Inbred mice  of s t r a i n  C57BL, A, C57BR, C3H, and CBA, with low, medium,  and high reac t iv i ty  
to sheep ' s  red cei ls  (SRBC), were  injected with the p o l y m e r s  po ly-4-v iny lpyr id ine  (P4VP) and 
po lyacry l ic  acid (PAA) and immunized  with SRBC; product ion of an t ibody-forming  cel ls  (AFC) 
in the i r  sp leen was then de te rmined .  Injection of P4VP into C57BL mice  was shown to produce  
a fivefold i nc rea se ,  and inject ion of PAA a fourfold i nc rea se  in the immune response .  In jec-  
t ion of P4VP and PAA into mice  of s t r a i n  A i n c r e a s e d  the immune r e sponse  by 2.5 and 2.8 t imes  
respec t ive ly .  The immune  r e sponse  in C57BR mice  was inc reased  fourfold by P4VP and by 4.7 
t imes  by PAA. T r e a t m e n t  of C3H mice  with P4VP inc reased  the immune r e sponse  by twice, and 
t r ea tmen t  with PAA by 2.4 t imes .  Injection of P4VP and PAA into CBA mice  did not affect  the 
intensi ty of the immune response .  With an i nc rea se  in the immunological  r eac t iv i ty  toward SRBC 
in the mice  of these s t r a ins  a d e c r e a s e  in the potentiat ing effect  of po lymer s  on the immune r e -  
sponse  was thus observed .  

KEY WORDS: immune response ;  po lye lec t ro ly tes ;  genetic d i f ferences .  

The height and development  of the immune r e sponse  during immunizat ion by var ious  antigens a r e  genet i -  
cal ly de te rmined  [2, 3]. After  many yea r s  of study in the w r i t e r s '  l abora to ry  a s e r i e s  of s t r a ins  of mice with 
high or  low reac t iv i ty  to a pa r t i cu l a r  antigen has been se lec ted.  F o r  example ,  during immunizat ion  with sheep ' s  
red cel ls  (SRBC) mice  of s t r a i n  CBA show high reac t iv i ty  but C57BL mice  low react iv i ty .  Mice of s t r a ins  A, 
C57BR, and C3H occupy an in te rmedia te  posi t ion between these  two e x t r e m e  s t ra ins  [2, 3]. Genetic d i f ferences  
in the height of the immune r e sponse  a r e  de te rmined  at the level  of populations of immunocompeten t  cel ls  [2]. 
The wr i t e r s  have shown that the accumulat ion of f ewer  an t ibedy- forming  cel ls  (AFC) in the spleen immuniza -  
tion with SRBC in C57BL mice  c o m p a r e d  with CBA is l a rge ly  due to the low intensi ty of migra t ion  and coope ra -  
tion of T and B lymphocytes  in s t r a i n  C57BL [5]. 

It is t he re fo re  reasonable  to sugges t  that  the immune response  in C57BL mice ,  with low reac t iv i ty ,  can 
be s t rengthened by methods s t imula t ing  migra t ion  and cooperat ion of T and B lymphocytes .  

Repor ts  have recent ly  been published that the synthet ic  compounds po ly-4-v iny lpyr id ine  (P4VP) and poly-  
ac ry l i c  acid (PAA) s t imula te  migra t ion  of B lymphocytes  and inc rease  the ef fec t iveness  of coopera t ion  between 
T and B lymphocytes  [1]. 

The object  of this invest igat ion was to study the effect  of P4VP and PAA on the immune r e sponse  to SRBC 
in mice  with low, medium,  or  high levels  of reac t iv i ty  to that  antigen. 

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

Mice of s t r a ins  CBA, C3H, C57BR, A, and C57BL aged 2-3 months and weighing 20-22 g were  used. 
The animals  rece ived  a single intravenous inject ion of P4VP o r  PAA in a dose of 50 mg/kg .  The methods of 
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