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Depending on the intensi ty of thei r  adhesion to cel ls  of a Hep-2 monolayer ,  the c i rculat ing 
blood lymphocytes  of pat ients  can be a r r anged  in the following o rde r :  chronic lymphat ic  
l e u k e m i a > n o r m a l >  Hodgkin's  d i sease .  Depending on the intensity of format ion  of DNA- 
containing "br idges"  or  pro jec t ions ,  the lymphocytes  a re  a r r anged  in the opposite o rder :  
Hodgkin 's  d i s ea se>  no rma l>  chronic lymphatic  leukemia.  

The p r o p e r t i e s  of morphologica l ly  s i m i l a r  lymphocytes  can va ry  cons iderably  in different  d i seases .  
Tes t s  to de te rmined  these  p r o p e r t i e s  a r e  only beginning to be developed. 

A c h a r a c t e r i s t i c  fea ture  of Hodgkin 's  d i sease  is the suppres s ion  of immunologic reac t ions  of the 
delayed type and of t rmlsplanta t ion  immunity,  together  with only sl ight  d is turbance  of antibody production 
[6, 10]. Chronic lymphat ic  leukemia  is cha r ac t e r i z ed  to a definite extent by the opposite si tuation: ma rk ed  
depress ion  of antibody format ion  but a re la t ive ly  less  ma rked  dis turbance of immunologic reac t ions  of the 
delayed type [1, 13]. Both in Hodgkin's  d i s ease  and in chronic  lymphatic  leukemia (CLL) the lymphocytes  
a re  t r a n s f o r m e d  with difficulty into b las t  cel ls  [2, 6, 8, 11, 12, 14]. 
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Fig. 1. Adhesion of lym- 
phocytes to Hep-2 target 
cells after 12 h: 1) lym- 
phocytes  of pat ient  with 
lymphat ic  leukemia;  2) of 
healthy donor;  3) of pa t ient  
with Hodgkin's  d i sease .  

In both d i seases  the lymphocytes  produce  li t t le in te r fe ron  during con-  
tact  with vi rus  in ter feronogen [3]. Finally,  in the p r e s e n c e  of phy tohemag-  
glutinin (PHA) the lymphoeytes  of pat ients  with lymphogranulomatos is  and of 
pat ients  with CLL have a much weaker  cytotoxic action on allogeneic and 
heterogeneie  t a rge t  cel ls  than the lymphoeytes  of healthy pe r sons  [9, 15]. 

In the invest igat ion desc r ibed  below the behavior  of tymphocytes  of 
pat ients  with the two d i seases  toward t a rge t  cel ls  and in t i s sue  cul ture  was 
studied.  

EXPERIMENTAL METHOD 

Hepar in ized  blood f rom healthy donors and pat ients  with HodgkinVs 
d i sease  and C LL was t rea ted  with 10% gelatin in the propor t ion  of 1 ml  
gelat in solution to 10 ml  blood, and the mix tu re  was kept at 37~ for  30-40 
min to allow the e ry th rocy tes  to se t t le .  The top l ayer  of p lasm8 with leuko- 
cytes  was drawn off. Neutrophils  were  r emoved  f rom the suspens ion of 
leukocytes by the method of Bach  and H i r s c h h o r n  [7], based  on the inc reased  
tendency of neutrophi ls  to adhere  to the f lask wall. The cel l  suspension then 
contained f rom 70 to 98% of Iymphocytes .  
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Fig. 2. Formation of DNA-eontaining bridges by lymphooytes 
adherent  to Hop-2 target  cells in the presence  of PH'A. Here 
and in Fig. 3: abscissa,  t ime in h; ordinate, percentage of 
lymphocytes forming bridges.  1) Lymphocytes o fnorma ldonor ;  
2) lymphocytes of patient with chronic lymphatic leukemia. 

Fig. 3. Formation of bridges by lymph0cytes adherent to  Hep-2 
ta rge t  cel ls :  1) lymphocytes of normal  donor; 2) lymphocytes 
of patient with chronic lymphatic leukemia; 3) lymphooytes of 
patient with Hodgkin's disease.  

Transplantable human Hop-2 cells were used as target  cells.  Cover  slips were placed on the bottom 
of insulin flasks. Each flask was then seeded with Hop-2 cells at the rate of 50,000 per  ml of medium No. 
199 +10% bovine se rum.  Usually a thin monolayer  formed in the cover  slip in 24 h. In some experiments 
1.25-2.5 ;~l/ml of phytohemagglutinin (Difeo) was added to the sys tem.  The nutrient  medium with bovine 
se rum was then withdrawn f rom the flasks and replaced by 1 ml of a suspension of lymphooytes per  flask, 
made up to a concentrat ion of 500,000 or  1,000,000 cells per  ml of medium No. 199. The flasks were in- 
cubated at 37~ 

After various time intervals  the slips with the monolayer  of Hep-2 cells and adherent lymphoeytes 
were fixed. The medium was drawn off and the cover  slip with the culture was r insed careful ly twioewith 
medium No. 199 and fixed for  5min with Carnoy ' s  mixture.  The specimens were stained with azure-eos in  
and by Feulgen's  method. Under the microscope ,  200 cells with adherent lymphocytes were counted. The 
number of lymphocytes was then expressed per  100 Hep-2 cells.  The DNA-containing project ions o rb r idges  
between the lymphocytes and Hop-2 cells,  descr ibed by Sura et al., [4], were then counted on 200 lympho- 
oytes, and the resul t  expressed pe r  100 lymphocytes.  Project ions  or  bands outwardly appearing to connect 
the lymphocyte to the target  cell were counted as bridges.  A paral le l  study of adhesion and of the formation 
of DNA-containing bridges was made in specimens with lymphocytes f rom the blood of a normal  donor and 
of a patient with C LL or with Hodgkin's disease.  The numerica l  results  were  conventionally regarded as 
different if they differed by as much as 50%. Otherwise they were taken as equal. 

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

Although the absolute numerical  indices of adhesion and the formation of DNA-eontaining bridges 
varied in different experiments,  in all eight experiments the lymphoeytes of the patients with CLL adhered 
more  s t rongly than the lymphocytes of patients with Hodgkin's disease:  somet imes  by many t imes,  some-  
times by only 1.5 t imes (Fig. 1). In eight of the 11 experiments the lymphoeytes of patients with CLL ad- 
hered more  strongly to the Hep-2 cells than normal  lymphocytes,  while in the other three they adhered 
equally. Conversely,  the lymphoeytes of patients with Hodgkin's disease adhered less s t rongly than normal  
in four of the eight experiments,  in three as s t rongly as normal,  and in one experiment more  strongly than 
normal .  The impress ion  was obtained that by their degree of adhesion the lymphocytes could be ar ranged 
in the following order :  CLL > normal  > Hodgkin's disease.  It is important  to note that on the addition of 
PHA, which sharply st imulated adhesion, this difference remained.  The difference between the lymphocytes 
of patients with CLL and with normal  lymphooytes,  however, became more marked after  the addition of 
PHA. 

The opposite relat ionships were observed with the DNA-eontaining bridges f rom lymphocytes to Hep-2 
cells.  Their  formation in the sys tem with lymphocytes of patients with CLL occur red  in nine of the 10 ex- 
per iments  to a l e s se r  degree than in the sys tem with normal  lymphocytes,  and in one experiment to the 
same degree.  Conversely,  in eight of the 12 experiments the lymphocytes in Hodgkin's disease formed 
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m o r e  br idges  than the lymphooytes  of pat ients  with CLL,  even though at  only one t ime of fixation. In eight 
of the 10 exper iments  the lymphocytes  of pat ients  with Hodgkin's  d i sease  fo rmed these br idges  more  inten- 
s ive ly  than no rma l  lymphocytes  o r  equally so. In other  words,  the format ion  of DNA-containing p r o j e c -  
tions (bridges) showed the following tendency: Hodgkin 's  d i sease  > no rma l  > chronic  lymphat ic  leukemia 
(Figs. 2 and 3). 

In 1969 Thomson and Menrishi  [16] found a higher  degree  of adhesibi l i ty of the lymphocytes  in C LL 
to po lys ty rene  beads,  espec ia l ly  in the p r e s e n c e  of the s e r u m  of pat ients  with this d i sease ,  and evidently 
due to d i f ferences  in the su r face  p r o p e r t i e s  of these  lymphocytes .  

Adhesion of lymphocytes  to cel ls  of an Hep-2 monolayer  is a complex phenomenon. This method 
takes into account only lymphocytes  which adhere  s t rongly  enough to withstand r ins ing of the monolayer .  
The whole p r o c e s s ,  leading to one p ic ture  or  the other ,  is composed of sedimenta t ion  of the lymphocytes  
on the monolayer ,  the actual  adhesion, and subsequent  in teract ions  between lymphocytes  and cel ls  of the 
monolayer .  The s t rength  of contact  between lymphocytes  and cel ls  of the monol~yer  p robab ly  depends on 
many  fac to r s ,  but p r i m a r i l y  on the su r face  p r o p e r t i e s  of the lymphocytes .  

In fact,  the adhesibi l i ty  of the lymphocytes  of pat ients  with CLL is evidently higher still ,  s incewi th the  
method used to r e m o v e  granulocytes ,  it is p robable  that some  of the m o r e  s t rongly  adherent  lymphocytes  
also were  lost .  

DNA-containing pro jec t ions  or  br idges ,  c ro s s ing  f rom the nuclei of the lymphocytes  to the t a rge t  
cel ls ,  were  descr ibed  in 1967 by Sura et al.  [4]. Subsequent e l e c t r o n - m i c r o s c o p y  studies [5] showed that at 
l ea s t  s o m e  of these br idges  a r e  f r agments  of the d is in tegra t ing lymphocyte  nucleus undergoing phagocytosis  
by the cy top lasm of the t a rge t  cell .  The ro le  of these br idges  is unknown, but it is evident that the i r  abil i ty 
to be fo rmed  in the lymphoeytes  in Hodgkin 's  d i sease  differs  g rea t ly  f rom that  in CLL.  The sppearance  of 
a l a rge  number  of these s t r u c t u r e s  pe rhaps  indicates the g r e a t e r  vulnerabi l i ty  of the lymphoeytes  in Hodgkin's  
dis ease .  
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