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The Evaluation of Biologically Active Supernatants  of Cultures of Lymphoid Gells from Rabbits  
with Delayed (Cellular) Hypersensit ivity on a Macrophage Layer 

F o l l o w i n g  t h e  i n t e r a c t i o n  of  h y p e r s e n s i t i v e  l y m p h o i d  
cells w i t h  t h e  a n t i g e n  b io log ica l ly  a c t i v e  s u b s t a n c e s  a re  
r e l eased  1, 2. T h e i r  ac t iv i t i e s  a r e  t e s t e d  m o s t l y  b y  m e a n s  
of  m i g r a t i o n  i n h i b i t i n g  t e s t  3-~. 

R e c e n t l y  s o m e  a u t h o r s  e,7 s t u d i e d  t h e  r e a c t i o n  of  
i so l a t ed  p e r i t o n e a l  e x u d a t e  cells  f r o m  d e l a y e d  h y p e r -  
s e n s i t i v e  a n i m a l s  w i t h  t h e  specif ic  a n t i g e n  b y  m e a n s  o f  
cy to log ica l  m e t h o d s  a n d  o b s e r v e d  t h e  d i s a p p e a r a n c e  
m a i n l y  of  s p r e a d i n g  f o r m s .  BARNET s-l° ,  u s i n g  a m o d i f i e d  
c u l t i v a t i o n  c h a m b e r ,  d e m o n s t r a t e d  in a d d i t i o n  t o  t h e s e  
m o r p h o l o g i c a l  c h a n g e s  a n  a l t e r a t i o n  of  t h e  v i t a l i t y  of  
t h e  cells. 

I n  t h e  p r e s e n t  w o r k  t h e  m e t h o d  u s i n g  l aye r s  of  pe r i t o -  
nea l  m a c r o p h a g e s  f r o m  n o r m a l  n o n - s e n s i t i z e d  r a b b i t s  9 
w a s  u s e d  for  t h e  e v a l u a t i o n  of  t h e  a b o v e - m e n t i o n e d  
b io log ica l ly  ac t ive  s u b s t a n c e s .  

T h e  p r e p a r a t i o n  of  t h e  b io log ica l ly  a c t i ve  s u p e r n a t a n t s ,  
a s  wel l  a s  t h e i r  t e s t i n g  b y  m i g r a t i o n  i n h i b i t o r y  tes t ,  w e r e  
d e s c r i b e d  p r e v i o u s l y  11. 

C o n t r o l  n o n - i n f l u e n c e d  c u l t u r e s  a r e  c h a r a c t e r i z e d  b y  
m a c r o p h a g e  m o n o l a y e r s  c o n s i s t i n g  of  wel l  s p r e a d i n g  
ac t i ve  m a c r o p h a g e s ,  s o m e  of  w h i c h  f o r m  p s e u d o p o d i a  
( F i g u r e  1). T h e  a p p e a r a n c e  of  t h i s  t y p e  of  c u l t u r e  does  
n o t  s u b s t a n t i a l l y  c h a n g e  d u r i n g  t h e  2 a n d  20 h of  cu l t i va -  

Table 1. Evaluation of the effect of supernatants A and B on the layer of normal peritoneal macrophages 

a) After 2 h of cultivation 

Super- Experiment No. 
natant  

I I I  II1 I V  V VI  V I I  V I I I  I X  

a b e a b c a b c a b c a b c a b c a b c a b c a b e 

A 1:1 356 28 0.88 0.88 0.88 0.88 0.88 0.85 0.85 0.55 0.55 
1:2 204 17 289 27 200 39 320 29 211 15 304 11 
1:4 319 29 240 36 315 20 
l :10 406 24 440 25 249 17 236 25 312 28 340 24 216 23 328 26 
1:50 415 20 219 24 281 23 290 30 326 24 265 24 330 26 

B 1 : 1 484 2 0.49 0.49 0.47 0.47 0.47 0.47 0.47 0.52 0.52 
1:2 222 4 297 3 230 2 368 2 195 2 319 4 
1:4 233 5 267 10 307 6 
1:10 418 8 457 2 183 7 264 10 269 4 342 4 365 3 260 6 383 7 
1:50 433 1 215 15 249 14 300 8 285 4 377 5 297 11 335 14 
1:250 346 11 395 12 

PPD 
tuberculin 
1 ~g]mt 445 20 0.97 
5~tg/ml 437 16 0.95 

Control 448 35 1.0 419 14 1.0 208 24 1.0 332 31 1.0 361 22 1.0 324 39 1.0 338 23 1,0 195 26 1.0 329 33 1.0 

b) After 20 h of cultivation. 

Super- VI VII  VI I I  IX 
natant  

a b d a b d a b d a b d 

A1:2  111 13 227 3 158 9 99 
1:4 133 24 265 16 228 26 18 
1:10 192 32 329 22 284 22 23 
1:50 197 42 250 31 312 25 12 
1:250 329 25 

B I : 2  109 2 243 3 210 2 99 
1:4 95 3 196 3 262 2 64 
1:10 149 6 271 6 316 9 26 
1:50 190 13 255 7 334 13 20 
1:250 309 19 

PPD 
tuberculin 
10 I~glml 290 25 

Control 207 34 296 23 266 17 24 

229 7 68 
316 32 3 
349 32 8 
337 26 15 

278 0 26 
321 2 11 
359 8 8 
345 11 9 

Supernatant A, control supernatant of a culture of hypersensitive lymph node cells without antigen. Supernatant B, active supernatant of 
a culture of hypersensitive lymph node cells with specific antigen - PPD tuberculin, a, number of adhering cells counted in 3 random fields 
(magnif. × 600) representing only a sample of the whole macrophage layer, b, percentage of cells possessing cytoplasmic protrusions (motile 
fibroblastoid forms), c, migration inhibiting activity expressed in cytotoxic indices, d, percentage of eosin stained cells. 



15. 2. 1971 Specialia 207 

Fig. 1. C'ontrol noninflueneed culture of maerophage monolayer 
with spreading active maerophages forming pseudopodia (2 h cul- 
tivation). Stained with May Grfinwald Giemsa. x 600. 

I l l  
Fig. 2. Culture of macrophage monolayer cultivated with super- 
natant B; prevalence of round cells lacking the pseudopodia (2 h 
cultivation). Stained with May Griinwald Giemsa. × 600. 

t ion. The  specific effect  of the  ac t ive  supe rna t an t  (Sup. B), 
i.e. f rom the  cu l t iva t ion  of hypersens i t ive  l ympho id  
cells w i th  ant igen,  was on the  con t r a ry  well m a r k e d  
af te r  2 h of cul t iva t ion .  The  cu l ture  as a whole had  an 
appearance  of  a non-act ive ,  inhibi ted  cul ture  charac te r ized  
by  preva lence  of round cells lacking the  pseudopodia ,  
wi th  d iminished n u m b e r  of mot i le  f ibroblas toid  forms 
(Figure 2). The  inh ib i to ry  effect  of the  s u p e r n a t a n t  B 
is well  m a r k e d  even  af ter  fur ther  d i lu t ion  (Table). The  
add i t ion  of a cont ro l  supe rna t an t  (A), i.e. f rom the  
cu l t iva t ion  wi thou t  antigen,  did no t  influence, in mos t  
cases, the  appearence  of macrophage  cul ture  so t h a t  i t  
does no t  differ  f rom the  control  cul t ivat ions .  The  ant igen  
(PPD tubercul in)  had  also no inh ib i to ry  effect. 

A t  the  20 h cu l t iva t ion  period, the  v i t a l  s ta in ing as 
a fur ther  cr i te r ion  was included wi th  t he  assumpt ion  
t h a t  t he  cy to tox ic  effect  could also be tested.  The  
results  g iven  in t he  table  show, however ,  t h a t  the  best  
p a r a m e t e r  for t he  eva lua t ion  of t he  a c t i v i t y  of the  super- 
na t an t s  remains  stil l  t he  d iminu t ion  of the  number  (or 
perhaps  the  disappearance)  of the  mot i le  forms. This  
cr i ter ion is regular ly  pos i t ive  in the  ac t ive  superna tan ts  
(B), even  in higher  di lut ions.  A marked  cy to tox ic  effect 
charac te r ized  by  he igh tened  number  of eosin-stained 
cells could be observed regular ly  in the  ac t ive  super- 
n a t a n t  B and in some ba tches  of supe rna t an t  A (in the  
d i lu t ion  1 : 2 only). 

The  compar i son  of the  expe r imen ta l  results  wi th  the  
paral le l ly  pe r fo rmed  migra t ion  inh ib i to ry  tests  (Table) 
shows t h a t  the  effect  of the  biological ly ac t ive  substances  
on the  macrophage  mo t i l i t y  seems to  be in corre la t ion 
wi th  i ts  migra t ion  inhib i t ing  capaci ty .  These observa-  
t ions  represen t  a fur ther  proof  for t he  assumpt ion  t h a t  
the  mechan i sm of the  migra t ion  inhibi t ion of macro-  
phages  is due pr inc ipa l ly  to the  inhibi t ion  of t he  pseudo- 
podia  fo rmat ion  6, ~, lo. 

W e  suppose, therefore,  t h a t  t he  m e t h o d  can be  used 
as a c o m p l e m e n t a r y  one for  the  eva lua t ion  of the  bio- 
logical ly ac t ive  substances  p roduced  and l ibera ted  fol- 
lowing the  in te rac t ion  of  t he  hypersens i t ive  l ympho id  
cells w i th  t he  specific antigen.  

The  a d v a n t a g e  of t he  above -men t ioned  me thod  is t he  
poss ibi l i ty  of fol lowing s imul taneous ly  2 parametres ,  i.e. 
t he  inhibi t ion  of  pseudopodia  fo rmat ion  and the  changes 
in cell v i ta l i ty ,  which  enables  us to  de tec t  e i ther  di f ferent  
degrees or  d is t inc t  biological  ac t iv i t ies  i.e. M I F  and the  
l y m p h o t o x i n  1. 

On the  o ther  hand,  there  m a y  be d i sadvan tages  in t he  
inabi l i ty  to  ob t a in  a s t andard  macrophage  mono laye r  
which m a y  cause the  abso lu te  va lues  of t he  substances  
tested to v a r y  f rom expe r imen t  to  expe r imen t  (due to  
the  qua l i ty  of macrophages  used). 

E v e n  though  the  pa r ame te r s  fol lowed enable  a semi-  
quan t i t a t i ve  eva lua t ion ,  t h e y  p rov ide  ofcourse on ly  a 
par t ia l  impress ion of  the  whole p ic ture  of the  cul ture .  
The  to ta l  view, which  is ofcourse stil l  more  impressive,  
could provide  a be t t e r  eva lua t ion  bu t  i t  can  hard ly  be 
presented in a table .  

The final  effect,  based especial ly on the  compar i son  
wi th  the  control  cul t iva t ions ,  gives reproducible  and 
va luable  results,  however .  

Zusammenfassung. Supe rna t an t en  aus Ku l tu ren  iiber- 
empf indl icher  L y m p h o z y t e n  und dem spezifischen Anti-  
gen m i t  M I F - A k t i v i t i t t  k6nnen  die E n t s t e h u n g  der  
Pseudopodien  normale r  Makrophagen  verh indern  und 
zeigen nach  lAngerem Kul t iv ie ren  zuweilen toxische 
Eigenschaf ten .  
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