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POTENTIATING ACTION OF METABOLIC PRODUCTS 

OF BLOOD LYMPHOCYTES ON POLYMORPH VULNERABILITY 
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The superna tan t  obtained af ter  cul ture  of sens i t ized  blood lymphocytes  with an appropr ia te  a l -  
le rgen( tubercul in)  potent ia tes  injury to po lymorphs  (V. A. F radk in ' s  index of blood neutrophil  
injury).  
KEY WORDS: lymphocytes ;  po lymorphs ,  a l lergy.  

Until r ecen t ly  com pa ra t i ve l y  li t t le attention had been paid to the study of the ro le  of po lymorphonuclear  
leukocytes  in the development  of  immuni ty  and of speci f ic  sensi t izat ion.  

It  was shown in the 1950s that the blood neutrophi ls  can be modified and des t royed  by the action of a 
speci f ic  an t igen -an t ibody  complex  [4, 7]. On this bas is ,  granulocyt ic  diagnost ic  tes t s  began to be used in a l -  
lergology,  includingthe NII (blood neutrophi l  injury index in vitro) t e s t  suggested by Fradkin in 1962. It was 
l a te r  shown [1, 2] that  the m e c h a n i s m  of the NII t e s t  falls  into the ca tegory  of t e s t s  with t a rge t  cel ls  to an 
an t i gen -  antibody complex.  

The attention of immunologis t s  is nowadays drawn not only to the migra t ion  of polymorphs  f rom the 
b loods t ream,  the phagocytos is  of immune complexes ,  and l iberat ion of med ia to r s ,  but also to humora l  comple-  
ment -dependent  f ac to r s  of neutrophil  chemotaxis  [5]. Pape r s  were  published in which the effect  of neutrophils  
was examined on the level  of spec i f ic  r e s p o n s e s  of the blood lymphocytes  such as the b l a s t - fo rma t ion  phenom- 
eaon [3], 

The object  of this invest igat ion was to study the effect  of metabol ic  products  of lymphocytes ,  t r a n s f e r r e d  
into liquid medium during cul ture  of  mononuc lear  cel ls  in vi t ro ,  on the ameboid react ion  of the blood neu t ro-  
phi ls .  The s ta r t ing  point was the known fac t  [6] that  during cul ture  of cei ls  of lymph nodes of a sens i t ized 
guinea pig in the p r e s ence  of antigen a fac tor  with a cytotoxic action on the o ther  e lements  pas ses  into the 
supernatant .  

EXPERIMENTAL METHOD AND RESULTS 

The action of the superna tant  on the intensi ty of ameboid activity of the blood neutrophils  was studied by 
the NII t e s t  on 53 pat ients  aged f r o m  17 to 45 y e a r s  with var ious  fo rms  of pulmonary  tuberculos is ,  p r ed o mi -  
nantly in the phase  of act ivat ion of the d i sease .  The r e sponse  of the blood neutrophils  was a s se s sed  in full 
accordance  with the conditions of the NII t e s t  as descr ibed  by Fradkin.  
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TABLE 1. Effect of Supernatant  Obtained by Culturing Lymphocytes  and Various 
Concentrat ions of Tubercul in  on NII for  Pat ients  with Pulmonary  Tuberculos is  

Var ian t  Conditions of l~II t e s t  

With tubercul in  
With supernatant ,  containing 

Minimal  quanti ty of  tubercul in  
Maximal  quantity of tubercul in  

With medium No. 199 containing 
Minimal  quantity of tubercul in 
Maximal  quantity of tubercul in  

Values of NII 

in phase  
of act ive 
p roce s s  

0.24 

0.11 
0.48 

in phase of 
subsiding 
r e l apse  

0.09 

0.05 
0.39 

0 
0.05 
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Fig. 1. Empi r i ca l  distr ibution functions of 
indices of  h~II t e s t s  on pat ients  with pulmonary 
tuberculos is  in s tage of subsiding re lapse .  
Ordinate,  cumulated f requencies  (in %); absc i ssa ,  
value of NII. 1) NII with tubercul in;  2) NiI with 
supernatant  containing min ima l  quantity of t ube r -  
culin; 3) NII with supernatant  containing max ima l  
quantity of  tuberculin;  4) NII with medium No. 199 
containing min imal  amount of tubercul in;  5) NII 
with med ium No. 199 containing max ima l  quantity 
of tubercul in .  

To obtain the suspension of lymphoeytes ,  blood f r o m  pat ients  with act ive fo rms  of pu lmonary  t ube rcu -  
los is  and with blood group I (0), for which a high NII value had previous ly  been establ ished,  was used. Hepa-  
r i n i zedvenousb lood in  a volume of 8-10 ml  was allowed to stand at 37~ for  30-40 rain. The upper  layer  of 
p l a s m a  fo rmed  a f t e r  standing was drawn off. To isolate  the lymphocyte the suspension of leukocytes  was 
poured into a g lass  column packed with s t e r i l e  cotton, so that the layer  of *,:he cotton f i l ter  was comple te ly  
soaked with the p l a s m a  thus obtained. The column was incubated in the hor izontal  posit ion for 30 rain at 37~ 
After  incubation the cotton f i l te r  was r insed with medium No. 199 in a volume equal to the volume of leukocyte 
suspension added, and the number  of lymphoeytes  in 1 m m  ~ of the f i l t ra te  was counted. The resul t ing suspen-  
sion of lymphoeytes  was centr ifuged at 2000 r p m f o r  10 min.  The supernatant  was d iscarded and the cel l  r e s i -  
due resuspended  in cul ture medium containing 30% autologous p l a s m a  and 70% medium No. 199 with an ass igned 
number  (800,000-1,200,000) of lymphocy~es to 1 ml.  The cul ture  of lymphocytes  was then poured in a volume 
of 1 ml  into each of a s e r i e s  of penicil l in f lasks  and tubercul in  was added. To introduce the tubercul in into 
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the lymphocyte  cul ture ,  the contents of an ampul of d ry  tubercul in  were  dissolved in 1 ml  medium No. 199 and 
added at the r a t e  of 0ol ml  tubercul in  solution to 1 ml  of the cel l  cul ture.  The cel ls  were  grown for 96 h in 
med ium containing an inc reased  concentra t ion  of CO s . At the end of the incubation t ime  the lymphocyte cul-  
tu re  was d i sca rded  by centr i fugat ion and the superna tant  was used to a s s e s s  injury to the neutrophi ls .  

The main  e x p e r i m e n t s  we re  c a r r i e d  out in th ree  va r i an t s  

1. The NH tes t  with tubercul in .  The  contents of an ampul of dry  tubercul in  were  diluted in 1 ml  of 5% 
sodium c i t ra te  solution. Next, 0.08 ml  of the pa t i en t ' s  blood was added to 0.02 ml  of a mix tu re  of a l lergen and 
anticoagulant.  

2. The NII t e s t  with supernatant  obtained by cul ture  of lymphocy tes  with tubercul in .  To 0.8 ml  of 
superna tan t  obtained by cul turing lymphocytes  with tubercul in  0.2 ml  of 25% sodium c i t ra te  solution was added. 
For  the tes t ,  0.08 m l  of blood was added to 0.02 ml  of the mix ture .  

3. The NII t e s t  with superna tan t  obtained by cul ture  of lymphocy tes  with tubercul in  in a concen t ra -  
t ion a p p r o x i m a t e l y  the s a m e  as  the content of  a l l e rgen  in the f i r s t  va r i an t .  However,  the p repa ra t ion  was 
d isso lved  in 1 m l  of  superna tant  and not in sodium c i t ra te .  Ju s t  as in the f i r s t  va r ian t ,  it was f i r s t  mixed 
with 25% sodium c i t ra te  solution and the contents of  an ampul of dry  tubercul in  were  dissolved in 1 ml  of the 
mix ture ,  af ter  which the NII t e s t  was se t  up. 

The NH t e s t  with superna tan t  obtained by cul turing lymphocytes  without tubercul in  se rved  as the control:  
To  0.8 ml  of superna tan t  0.2 m l  of 25% sodium c i t ra te  solution was added, a f te r  which 0.08 ml  blood was added 
to the tube containing 0.02 ml  of the mix ture .  

The effect  of  the superna tant  obtained by culturing lymphocytes  with tubercul in  (variant 2) on the neu t ro-  
phils was studied init ially with blood ce l l s  f r o m  33 pat ients  with pulmonary  tubercu los i s  in the phase of r e -  
lapse  (Table 1). The mean  value of NII when the reac t ion  was ca r r i ed  out with tubercul in  alone was 0.24. In 
the case  of the action of superna tant  obtained by cultivation of lymphocytes  with tubercul in  on the cells ,  the 
mean  value of NII was 0.11, but when the s a m e  superna tant ,  but with tubercul in  dissolved i n i t ,was  used, the 
mean  index r o s e  to 0.48. In the cont ro l  the superna tant  obtained by cul turing ce l l s  without the a l lergen caused 
v i r tu raUy  no injury to the neut rophi ls .  

I t  is thus pe r fec t ly  evident that  the med ium taken af ter  cul ture  of Iymphocytes  s t imulated by tubercul in 
causes  injury to neutrophi ls  obtained f rom a spec i f ica l ly  sens i t ized  animal.  This conclusion does not, how- 
eve r ,  ru le  out the probabi l i ty  that  injury to the cel ls  was the r e su l t  of the p r e sence  of a cer ta in  quantity of 
a l lergen in the superna tant .  The inc reased  vulnerabi l i ty  of the neutrophi ls  to supernatant  with tubercul in 
additionally d isso lved  in it (variant  3) and also compared  with the action of tubercul in  alone (variant 1) could 
be at t r ibuted to a s imple  i nc r ea s e  in the dose of the p repara t ion .  

To shed light on this p rob l em  a spec ia l  invest igat ion was made of 20 pat ients  with pulmonary  tubercu lo-  
s is  in the s tage of subsiding r e l aps e .  Bes ides  t he  th ree  va r i an t s  of the exper imen t  descr ibed  above, a fu r ther  
two additional NII t e s t s  were  c a r r i e d  out with the min ima l  (4) and max ima l  (5)amounts  of tubercul in,  i .e . ,  with 
concentra t ions  of a l le rgen  equivalent  to the concentra t ions  of the second and thi rd  va r ian t s .  

The method of the additional t e s t  was as follows. 

4. Dry tubercul in  in an ampul  was d isso lved  in 1 ml  of  mediumNo.  199 and this liquid p repa ra t iom 
was diluted 1 : 10 with medium No. 199. The resu l t ing  dilution of a l le rgen  cor responded  to the min imal  quan- 
t i ty  which was constant ly  used for  cel l  cul ture.  This solution (0.8 ml)  was mixed with a 25% solution of sodium 
c i t ra te  (0.2 ml) and the NII t e s t  was se t  up. 

5. To obtain the m ax i m a l  concent ra t ion  of tubercul in ,  1 ml  of medium No. 199 containing the min imal  
quanti ty of a l l e rgen  (var iant  4) was t r ea t ed  with contents of another  ampul  of tubercul in .  

The r e s u l t s  of the addit ional t e s t s  showed (Fig. 1) that  in the p r e s e n c e  of the min imal  concentrat ion of 
tubercul in  (when the a l le rgen  was d isso lved  in med ium No. 199) the blood neutrophi ls  were  v i r tua l ly  not in- 
jured at all. On the o ther  hand, in the p r e s en ce  of the m a x i m a l  concentrat ion of the p repara t ion ,  the cei ls  
were  injured much less  than when the a l le rgen  was p r e sen t  in its. concentrat ion of the supernatant  obtained 
af ter  the end of cul ture  of the lymphoeytes  (differences s ta t i s t i ca l ly  significant: c r i t e r ion  h in the f i r s t  v a r i -  
ant 1.48, in the second 1.89). 

When d iscuss ing  potentiat ion of immunological  injury to the blood neutrophi ls  by metabol ic  products  of 
lymphocytes  i so la ted  f r o m  sens i t ized  donors  it mus t  be r e m e m b e r e d  that the specif ic  r e sponses  of lympho-  
cytes  to antigen are  potentiated in the p r e s e n c e  of po lymorphonuc lea r  leukocytes  [3]. 
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