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Investigation of acid phosphatase activity during interaction between lymphocytes and target  
cells  showed that its greates t  increase  is observed in lymphocytes in 1-h and somet imes  3-h 
cul tures ,  whereas  in s cel ls  it was observed after 3-6 h. Initial acid phosphatase activity 
was higher in immune lymphocytes,  but later,  on their  addition to a culture of L-cel ls ,  no sig-  
nificant difference was found between the change in enzyme activity in immune and normal  
lymphocytes.  Acid phosphatase activity in L-ce l l s  was lower on the addition of normal  than 
of immune lymphocytes.  Activity of the dehydrogenases  in the lymphoeytes increased until 
3 h of incubation and the increase  was g rea te r  in immune than in normal  lymphocytes.  Act iv-  
ity of suecinate and dehydroorotate  dehydrogenases in the L-ce l l s  changed at vir tual ly the 
same t imes as in the lympbocytes.  Increased activity of oxidoreductases and acid phospha- 
tase in the f i r s t  few hours of contact  is evidence of the rapid activation of effector lymphocytes.  
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Contact in t issue cul tures  between immune lymphocytes  and target  cells  leads to destruction and death 
of the latter [14]. Different opinions are held regarding the mechanisms lying at the basis  of this react ion 
[1, 3-6, 10]. Death of target  cel ls  must  be preceded by definite changes in their metabol ism and also in the 
metabol ism of the lymphoeytes and by activation of lysosomal  enzymes.  

The investigation descr ibed below was ca r r i ed  out to study these problems.  

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

The sys tem of Rosenau and Moon [14] was used. A transplantable line of L-f ibroblas ts ,  obtained by 
Ear le  f rom mice of inbred line C3H (f) was used as the target  cel ls  [8]. Immune lymphocytes were obtained 
f rom regional  lymph glands of mice of inbred line BALB/c  8-15 days after immunization with a single dose 
of L-cel ls .  

Exper iments  to study the cytotoxic action of immune lymphocytes on L-ce l l s  were ca r r i ed  out by the 
method descr ibed previously [4]. Immune and normal  lymphocytes of BALB/c mice were washed 3 t imes,  
suspended in medium No. 199, and added to washed cul tures  of L-ce l l s  in a concentration 4- 106/ml. The 
cel ls  were  fixed after 1, 2, 3, 6, 9, and 24 h with a mixture of alcohol and formalin in the ra t io  of 1 : 1 for 
determination of acid phosphatase and with cold acetone for 30 sec for determination of  the dehydrogenases.  
Acid phosphatase (3.1.3.2) was determined by the method of Goldberg and Barka  [9], succinate dehydrogen-  
ase (1.3.99.1) activity by the method of Quaglino and Hayhoe [13], and dehydroorotate dehydrogenase activity 
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Fig. 1. Activity of acid phosphatase (1) and succinate (2) 
and dehydroorotate (3) dehydrogenases  in immune lympho- 
cytes  (a), normal  lymphocytes on addition of target  cel ls  
to the culture (b), and in L-ce l l s  during interaction with 
immune (c) or  normal  lymphocytes (d). Ordinate, activity 
of enzymes (in conventional units); abscissa ,  time after ad- 
dition of lymphocytes (in h). 

by Nar t s i s sov ' s  method [2]. Altogether 100 lymphocytes  and 25 L-ce l l s  were counted in the preparat ions  
and divided into groups depending on the intensity of the react ion (0 - absence, 1 - low, 2 - moderate ,  3 - 
high enzyme activity). The resu l t s  were expressed by a conventional index as proposed by Karlow [12]. 

E X P E R I M E N T A L  RESULTS 

Acid phosphatase activity in the lymphocytes varied in different experiments. From 20 to 80 % of 
cells with low, high, and moderate enzyme activity were foundin the films. As a rule no clearly defined 
granules could be observed in the lymphocytes but the reaction product was distributed diffusely in most 
cells. This character of arrangement of the reaction product was also found in the cells at different times 
of incubation. No differences could be found in the change in acid phosphatase activity in lymphocytes iso- 
lated from immune mid normal animals. The greatest increase in enzyme activity was found in 1-h cultures 
(Fig. la, b), but in some experiments this maximum was shifted to 3 h. At these same times acid phospha- 
tase activity was found in nearly all cells and, in addition, the number of lymphoeytes with moderate and 
high enzyme activity was increased. Later the activity of the enzyme fell gradually. 

Incubation of lymphoeytes without L-cells also was accompanied by increased activity of the enzyme, 
but the increase was less  marked than the changes in cul tures  of lymphoeytes with L-cel ls .  No differences 
could be found in the dynamics of acid phosphatase activity between immune and nonimmtine lymphocytes 
incubated without L-ce l l s .  

During determination of acid phosphatase activity in the L-ce l l s ,  just as in the lymphocytes,  the in- 
tensity of deposition oUthe react ion product varied. The dynamics  of changes in enzyme activity in the L- 
cel ls  resembled  the course  of the increase  in acid phosphatase activity in the lymphocytes,  but the maxima 
of activity in the target  cells  were displaced in t ime. Ifi the ear l ie r  per iods acid phosphatase activity in 
these objects was low or  moderately  high and the react ion product in the L-ce l l s  was distributed either as 
granules  or  diffusely. By 3-6 h the enzyme activity was sharply increased;  no c lear ly  defined granules 
could be observed  and the distribution of the react ion product gave the impress ion of lys is  of the s t ruc tures  
(Fig. lc) .  At these stages it was par t icular ly  difficult to differentiate acid phosphatase activity in the 
lymphoeytes,  for near ly  all the lymphoeytes were in close contact With L-cel ls .  In the original  state ac-  
tivity of the oxidoreductases  as a rule was low. Either  a low-density diffuse deposition of the enzyme or 
c lear ly  defined, deeply stained single granules  were  observed.  In 1-h cul tures  the activity of these enzymes 
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remained low, and a par t icu lar ly  sharp increase  was found after 3 h of incubation. In individual cul tures  
this increase  in dehydrogenase activity was not seen until after exposure for 6 h, and later  the activity of 
the oxidative enzymes fell (Fig. lb). Activity of the oxidoreductases  in the L-ce l l s  changed at vir tually the 
same t imes  as in the lymphocytes.  Deposition of the react ion product in the L-ce l l s  in the ear ly  stages of 
incubation, both diffuse and as d iscre te  granules,  increased.  Individual cel ls  with very  high enzyme activity 
could be observed in these preparat ions.  No discre te  granules  could be found in such objects and deposition 
of the enzymes was confluent in charac te r  (Fig. lc) .  

Analysis  of the resu l t s  showed the following pat terns:  an increase in acid phosphatase activity during 
the f i rs t  hour of incubation in the lymphocytes  and during the next 3-6 h in the target  cells.  This increase  
in activity in the L-ce l l s  may be connected with activation of a latent enzyme which is l iberated during des -  
truction of the subcellular s t ructures ,  or with active synthesis of the enzyme de novo. A previous investi-  
gation [5] showed that 3 h after addition of lymphocytes  to a culture of target  cel ls  f ragments  of destroyed 
nuclei of Iymphocytes,  as well as whole lymphocytes  and L-cel ls  vacuolated in their cytoplasm, appeared 
in the cytoplasm of the target  cells, in agreement  with observat ions of other workers  [7, 11]. Lymphocytes 
are adsorbed on the surface of target  cel ls  during the f i rs t  hours of contact. Evidently the t ransfer  of an 
act ivator or  lymphotoxin can take place at these t imes [6]. The entry of foreign mater ia l  evidently leads to 
destruct ion of the lysosomes  and mass ive  l iberation of enzyme. Evidence of this is given by the diffuse d i s -  
tr ibution of the react ion product and the absence of d i sc re te  granules  observed in the cytoplasm of 
the L-ce l l s ,  suggesting lysis  of subcellular s t ructures .  By 24 h the acid phosphatase activity in the L-ce l l s  
was reduced by half, but its total disappearance was not observed.  In later  stages of incubation, some syn- 
thesis  of this enzyme de novo possibly takes place. 

Activity of oxidoreductases  in the L-ce l l s  was pract ical ly  identical after the addition of either im-  
mune or  normal  lymphocytes.  It increased toward 3 h of incubation, but by 6 h the activity of the oxidore-  
ductases  was below its original  level. The decrease  in activity of succinate dehydrogenase and dehydro-  
orotate dehydrogenase indicate depress ion of general  metabol ism in the target  cells.  
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