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The cytotoxic act ion of immune lymphocytes  on "adherent"  cel ls  (macrophages;  AC) of lymph 
glands f r o m  guinea pigs with hypersens i t iv i ty  of delayed type (HDT) to s t rep tococca l  antigens 
and to tubercul in  pro te ins  was studied in an autologous sys tem.  Death of a considerable  num-  
ber  of AC during cultivation of a suspens ion  of lymph gland cells  f r o m  animals  sens i t i zed  
with a s t r ep tococca l  culture or Bacil lus Ca lmet t e -Guer in  vaccine (BCG) was demons t ra ted  
in the p r e s e n c e  only of the spec i f ic  antigen ( thermostable  f ract ion of s t rep tococcus  or  of 
tubercul in  respec t ive ly) .  The d i scovery  of death of AC in an autologous s y s t e m  can be used 
as a speci f ic  and sens i t ive  t es t  with which to s tudy HDT. 
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In the modern  view immune lymphocytes  pa r t i c ipa te  in injuries  to t i ssues  that a re  obse rved  in hype r -  
sens i t iv i ty  of delayed type (tIDT) to mic rob ia l  antigens and in autoimmune and other immunopathological  
p r o c e s s e s .  Meanwhile the ro le  of mac rophages ,  which are  usually found in the zone of development  of r e -  
act ions of delayed type,  in this p r o c e s s  is not c lear .  If per i tonea l  exudate cel ls  obtained f r o m  animals  with 
HDT are  cul tured in the p r e s e n c e  of speci f ic  antigen, the p e r m e a b i l i t y  of the lysosomal  m e m b r a n e s  is in- 
c r e a s e d  and some  of the macrophages  die [3-5]. On the basis  of this observa t ion  it has been postula ted that 
the l ibera t ion  of enzymes  f r o m  macrophaga l  l y s o s o m e s  may be the cause of death of surrounding t i s sue  
cel ls .  The w r i t e r s  showed p rev ious ly  [6] that  lymph node cel ls  obtained f r o m  guinea pigs with HDT against  
s t r ep tococca l  or  tubercul in  ant igens,  in the p r e s e n c e  of the speci f ic  antigen, causeddea th  of a considerable  
number  of cel ls  of a monolayer  cul ture of per i tonea l  macrophages .  These invest igat ions were  c a r r i e d  out 
in an al logeneic  sy s t em .  

Suspensions of lymph gland cells obtained by the usual methods,  without specia l  separa t ion ,  a re  known 
to contain a cer ta in  number  of "adherent"  cells (AC). These  cel ls ,  in thei r  morphology,  the i r  abil i ty to ad-  
here  f i rmly  to a su r face ,  and the i r  s taining p r o p e r t i e s  with neut ra l  r ed  behave as macrophages .  

The object  of this invest igat ion was to s tudy the cytotoxic action of immune lymphocytes  in an auto-  
logous s y s t e m  on AC (maerophages)  f r o m  lymph glands of animals  with HDT. 

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

Noninbred guinea pigs were  sens i t i zed  by injection of a cul ture of group A s t rep tococcus ,  type 10 
(strain Dochez NY-5) in F reund ' s  incomplete adjuvant (10~~ or  F re tmd ' s  complete  adjuvant 
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Fig. 1. Mean level of cytotoxic effect obtained on death 
of "adherent" cells (macrophages) of lymph nodes of 
animals with HDT, taken at different t imes after  sens i t i -  
zation. Black columns) cultivation of suspension of lymph 
node cells with TST fract ions;  unshaded columns) with 
tuberculin.  

(600 pg of BCG) into the foot pads. The thermostable  fraction of s t reptococcus (TST fraction),  p repa red  
by Ando's  method [7] in Verzhikovski i ' s  modification [2], and tuberculin (Leningrad Institute of Vaccines 
and Sera) were used as the antigens for the intradermal  tests  and the cytotoxic text. The animals on which 
in t radermal  tests  were pe r fo rmed  to confi rm the presence  of HDT were not used in experiments to study 
the cytotoxic action. 

The source  of lymphocytes and macrophages was a suspension of cells f rom the inguinal, popliteal, 
femoral ,  and subclavian lymph glands of animals sensi t ized with a culture of s t reptococcus  or B C G , o r f r o m  
unsensitized animals.  Lymph gland cells obtained by expression f rom each animal separa te ly  were washed 
in a large volume of culture medium, and the number of living lymphocytes was counted after vital staining. 
The suspension was diluted to a concentration of 18" 106-20 �9 106 living lymphocytes to 1 ml culture medium 
(medium No. 199 with 200/o bovine serum,  and penicillin and s t reptomycin ,  50 units of each to 1 ml). Anti-  
gens p repa red  in the same medium were added at the ra te  of 100pg to 1 ml TST fract ion or 25 pg to 1 ml 
tuberculin (calculated as protein). 

After  cultivation for 24 h at 37~ the supernatant with unattached cells  was removed and replaced with a 
f resh  port ion of culture medium (without addition of antigen), and the incubation was continued. The num- 
ber  of living cells adherent to the glass,  morphological ly s imi la r  to macrophages and staining intensively 
with neutral  red ,  was counted on the fifth to sixth day after vital staining. Fibroblas t - l ike  cells were not 
counted. Cells were counted in three  or four tubes, in 15 fields of vision for each tube. The cytotoxic ef- 
fect (CE) was determined by the equation: 

A - - B  
CE -~ ~ .  100, 

where A is the mean number of cells in the control tubes, in which lymph node cells were cultivated without 
antigen; B is the mean number of cells in the experimental  tubes, in which the same cells were grown ini- 
t ial ly for 24 h with antigen, and la ter  in culture medium. 

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

In t radermal  tes ts  showed that on the 22nd day and later  after  sensi t izat ion with s t reptococcal  culture 
the animals developed a react ion of delayed type. This react ion attained its g rea tes t  intensity 24 h after 
in t radermal  injection of 5/~ g TST fract ion and it was charac te r ized  by severe  induration and ery thema (di- 
amete r  20-30 mm). Tests on the tenth day after  sensi t izat ion showed no react ion in the skin, or only a 
slight erythema.  In response  to injection of tuberculin on the 18th day or later  after  sensi t izat ion with 
BCG, as a rule the react ions  of delayed type were  intensive. 
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After cultivation of the lymph gland cells of sensi t ized animals for 24 h in the presence  of specific 
antigen, the formation of conglomerates  of 5-15 AC surrounded by a dense c i rc le  of lymphocytes was ob- 
served;  la ter  the AC increased considerably in size,  the vacuoles in them became more numerous,  and af- 
te r  72-96 h the number of AC diminished. These phenomena were more  marked when lymph gland cells of 
animals sensi t ized with BCG were cultivated with tuberculin. Counts showed that the number of AC in the 
suspension of lymph gland cells obtained f rom different animals varied between 10 and 150 per  field of 
vision; in the ear l ie r  s tages af ter  sensi t izat ion (until the 25th day), especial ly after sensit ization with a 
s t reptococcal  culture,  the number of AC as a rule exceeded 30 per  field of vision. 

During incubation of lymph gland cells f rom animals sensi t ized with the s t reptococcal  culture with the 
T ST fract ion (the cells were obtained on the 21st day and late r) in 22 experiment s out of 26 fewer than half of the A C 
were  p rese rved  compared  with the number of cells in the control  tubes.  In 19 cases  f rom this number of experi-  
ments  the CE was over 6070. A lower morta l i ty  among AC was found when cells were taken from lymph glands ob- 
tained in the ear l ie r  s tages (on the 10th and 18th-20th days) after  sensi t izat ion with the s t reptococcal  cul- 
ture,  when the in t radermal  react ions  were ei ther  absent or still  weak. In this group, which consisted of 13 
animals,  CE did not exceed 60%, but in 8 of them CE was 50% or less .  Incubation with tuberculin of lymph 
gland cells f rom animals sensi t ized with BCG led to death of more than 80% of the AC. This high CE was 
observed when cells were  used f rom lymph glands taken after the 18th day after  sensit ization (in the ear l ie r  
s tages after  sensi t izat ion with BCG the animals were not tested). The cytotoxic effect continued at a high 
level for 2 months (period of observation).  

To study the specif ici ty of morta l i ty  of AC in the autologous sys tem,  lymph gland cells f rom animals 
sensi t ized with the s t reptococcal  culture of BCG were cultivated with nonspecific antigen - with tuberculin 
or the TST fract ion,  respect ively .  In this case the AC as a rule were p r e se rved  on the glass in large num- 
bers ,  and in most  experiments CE was below 30% (Fig. 1). Similar resul ts  were obtained on cultivation of 
a suspension of lymph gland cells f r o m  unsensit ized animals with the TST fraction or tuberculin,  and in 
most  cases CE was below 30%. 

Comparison of the mean level of CE in the experimental  ser ies  (incubation of lymph gland cells f rom 
animals sensi t ized with s t reptococcal  culture or BCG, with specific antigen) and in the control (incubation 
of the same cells with nonspecific antigen or of cells of unsensitized animals with the given antigens), 
showed that the differences were significant. Significance of the differences was est imated by the formula:  

1 ! ~,-~,>tpS ] / ~  + ~ 

In an autologous sys tem,  death of AC (maerophages) f r o m  the lymph glands of animals sensi t ized with 
s t reptococcal  culture or BCG was thus established. A high CE (60-10070) was found during cultivation of a 
suspension of lymph gland cells f rom animals with a marked HDT but only with the specific antigens to 
which the animals were sensit ized. Under these c i rcumstances  CE on AC was s t ronger  for animals sens i -  
t ized with BCG than with the s t reptococcal  culture. Similar resul ts  were obtained previously  in an allo- 
geneic sy s t em when the cytotoxic action of a suspension of lymph gland cells obtained f rom animals with 
HDT to s t reptococcal  antigens and to tuberculin proteins were studied during the action of peri toneal  mac -  
rophages taken as target  cells on the monolayer  culture [6]. Death of macrophages  observed in vi tro in the 
autologous sys tem evidently takes place also in r ive when sensi t ized lymphocytes come into contact with 
antigen. The "activation" and subsequent death of the macrophages  must evidently lead to l iberation of 
cytoplasmic and lysosomal  enzymes.  Enzymes of macrophages  can exert  a harmful  action on the cells of 
the surrounding t issues and, in the f i rs t  place,  on the cells of t issues least  res is tant  to the par t icu lar  en- 
zymes.  These phenomena can evidently be the cause of development of immunopathologieal p roces ses ,  
especia l ly  in diseases of s t reptococcal  etiology. 

Determination of the percentage  morta l i ty  of AC in an autologous sy s t em can be used as a specific 
and sensi t ive tes t  for the presence  of HDT. 
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