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Induct ion of b inding  of sheep red blood cells  wi th  the surface of m o u s e  t h y m o c y t e s  by  m e a n s  of 
p h y t o h a e m a g g l u t i n i n  and concanaval in  A 
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Summary. Incuba t ion  of mouse t h y m o c y t e s  wi th  mi togens  P H A  and Con A enhances  rose t te  fo rma t ion  by  these  cells. 
This p h e n o m e n o n  is d e p e n d e n t  on the  charac te r  of the  cell surface a t  the  m o m e n t  when  the  cell makes  con tac t  wi th  
mi togen  and on the  presence of the  mi togen  b o u n d  to  the  cell surface. 

GERGELY et  al. ~ have  shown t h a t  the  mi togens  phy to -  
haemagglu t in in  (PHA) and  concanaval in  A (Con A) s t im- 
ulate rose t te  fo rma t ion  on h u m a n  lymphocy tes .  These 
au thors  suggest  t h a t  the  l ymphocy te s  which  form roset-  
tes belong to  the  mi togen- respons ive  f rac t ion and  t h a t  
the  b inding  of sheep red blood cells (SRBC) by  lympho-  
cytes  is a resul t  of the  a l te ra t ion  of the i r  surfaces.  These 
suggest ions inspired us to inves t iga te  the  effect  of P H A  
and  Con A on the  b ind ing  of SRBC by  mouse t h y m o c y t e s ,  
whose abi l i ty  to  form spon taneous  roset tes  w i th  SRBC is 
ve ry  l imi ted  3. 
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Fig. 1. Effect of PHA and Con A on SRBC binding by mouse 
thymocytes. White column C, the control samples; white columns, 
the thymocytes incubated with PHA or Con A; black colunms, the 
thynmcytes incubated with PHA or Con A and washed, respectively, 
with N-acetyl-n-galactosamine or ~-methyl-n-mannoside. Columns 
represent arithmetic means, vertical lines represent standard errors. 
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Fig. 2. Influence of db cAMP (10 5 M 1 m1-1) on rosette formation 
by mouse thymocytes with SRBC after preincubation with PHA 
and Con A. The incubation medium was without calf serum. Black 
columns, samples with db cAMP. 

Material and methods. Fi f ty  6-week-old male mice of 
Balb/c  s t ra in  were used. The t h y m o c y t e s  were ob ta ined  
by  mechanica l  dissociat ion of the  t h y m u s  and pass ing the  
cells t h ro u g h  a ny lon  mesh.  Af ter  threefold  washing  wi th  
phospha te -bu f fe r  saline (Pt3S) t he  t h y m o c y t e s  were re- 
suspensed in TC 199 cul ture  med i u m supp lemen ted  wi th  
15% calf serum. Then  an equal  volume of t h y m o c y t e s  
(1 • 10 v 1 m1-1) and a 0.5% suspension of SRBC were 
mixed.  The tubes  conta in ing  the  mix tu re  were incuba ted  
at  room t e m p e r a t u r e  for 15 min,  cent r i fuged for 5 min at  
200 g and n e x t  left  a t  4~ for 12 h. After  t h a t  t ime,  the  
pellets were gent ly  resuspensed and 1000 cells were ex- 
amined  wi th  a view to  evalua t ing  the  percentage  of roset-  
tes. Before the  add i t ion  of SRBC, some of the  cells were 
p re incuba ted  wi th  P H A  (Wellcome) a t  a final concent ra-  
t ion of 2 [xl 1 m1-1 or Con A (Sigma) a t  a concen t ra t ion  
3'0 ~g i ml  =1 fof~60 rain. N e x t  the  cells were 3-fold washed 
wi th  PBS.  The appl ied concen t ra t ion  of mi togens  gave 
the  op t ima l  s t imula t ion  of DNA synthesis .  Ano the r  pa r t  
of the  t hymocy te s ,  a f ter  p re incuba t ion  wi th  mitogens,  
was washed  wi th  0.05 M N-acety l -D-galac tosamine  
(Sigma) solut ion to r emove  P H A  from the  cell surface or 
wi th  0.05 M a-methyl -D-mannos ide  (Sigma) solut ion to 
remove Con A. 

Results and discussion. We found t h a t  incuba t ion  wi th  
mi togens  marked ly  enhanced  rose t te  fo rmat ion  by  mouse 
t h y m o c y t e s  (Figure 1). We also found,  like GERGELY 
et  al. ~, t h a t  P H A  was a much  b e t t e r  inducer  t h a n  Con A. 
Since mouse  t h y m o c y t e s  are m u c h  more  responsive to 
Con A t h a n  P H A ,  the  suggest ions men t ioned  above,  t h a t  
rose t te  fo rmat ion  depends  on cell ac t ivat ion,  seemed to 
us to be doubtful .  Therefore  we decided to  examine  the  
ac t iv i ty  of rose t te - fo rming  and non- rose t t e - fo rming  thy -  
mocy tes  by  means  of t he  Rigler m e t h o d  4, 5, which  enables 
us to  de te rmine  the  ac t iv i ty  of a single cell by  cytofluoro-  
merry .  We  found a s ta t i s t ica l ly  s ignif icant  (Table) dif- 
ference be tween  2 groups of mouse  thymocy te s .  The 
rose t te - forming  cells appeared  to  be less act ive t h a n  non- 
rose t te - forming  cells. The resul t  of these  examina t ions  
suggests  t h a t  ac t iva t ion  interfers  in t he  react ion be tween  
SRBC and  thymocy te s .  In  order  to t e s t  this,  t he  fol low- 

Comparison of fluorescence intensity of rosette-forming and non-rosette-forming thymocytes stained with Acridine orange 

Cell fraction No. of cells Fluorescence intensity 
at;t ~ 530nm 
(arbitrary units, 7; 5_ SE) 

t-test Fluorescence intensity t-test 
ate, = 590nm 
(arbitrary units, ~ •  SE) 

Rosette forming thymocytes 100 

Non-rosette-forming thymocytes 100 

6.57 i 0.96 p < 0.01 1.15 • 0.24 p < 0.01 

10.81 :t: 0.81 2.12 • 0.15 

The measurements were performed after 24 h of incubation of the thymoeytes with SRBC at 4~ the thymocytes were previously treated 
with Con A for 60 min. The cells were fixed with a mixture of methanol-acetic acid (3 : 1 v/v) and dry smears were prepare d. The smears were 
acetylated with 40% acetic acid anhydride in pyridine and stained with an Acridine orange solution (10 -~ M in citric acid -Na2HPO 4 buffer 
pH 4.1) for 15 nfin. The fluorescence was excited by light at ;t -- 365 nm. The measurements were made with a Reichert microphotometer 
mounted on a Reiehert 'Zetopan' microscope. 
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ing expe r imen t  was set  up:  toge the r  w i th  the  mitogen,  
d ibu ty ry l  cyclic AMP (db cAMP) was added  to  the  in- 
cuba t ion  med ium in a concen t ra t ion  which  is able to in- 
h ib i t  t h y m o c y t e  t r ans fo rma t ion  6. In  a separa te  experi-  
ment ,  it  was  found t h a t  db  cAMP, a t  the  concen t ra t ion  
used (1 • 10 -5 M 1 m1-1 of medium),  decreased the  in- 
corpora t ion  of 3H-thymidine  to 9% of the  control  (Con A 
wi thou t  db  cAMP), which corresponds  to  the  value for 
the  non-s t imula ted  t h y m o c y t e  popula t ion .  The results  
ob ta ined  in these  exper imen t s  (Figure 2) indicate  t h a t  
inhib i t ion  of the  cell ac t iva t ion  does no t  change the  pro-  
por t ion  of rose t te - forming  thymocy te s .  Therefore  we can 
conclude t h a t  rose t te  fo rmat ion  by  mouse  t h y m o c y t e s  
af ter  incubat ion  wi th  mi togens  is no t  d e p e n d e n t  on the  
changes  in the  cell m e m b r a n e  l inked to  cell ac t ivat ion,  
bu t  on the  charac te r  of the  cell surface a t  the  m o m e n t  
when  the  cell makes  con tac t  wi th  a mitogen,  and on the  
presence of the  mi togen  bound  to t he  cell surface. Since 
th is  conclusion con t rad ic t s  t h a t  of POLIT~S e t  al. 7, we 
examined  the  effect  on rose t te  fo rmat ion  of specific in- 
h ib i tors  s of the  b inding  of mi togen  to the  cell surface. 
We found (Figure 1) t h a t  washing  wi th  these  inhibi tors  
t h y m o c y t e s  previously  exposed to a mi togen  caused a 
s ignif icant  decrease  in the  n u m b e r  of rose t te - forming  
thymocy tes ,  which showed t h a t  our conclusion was cor- 
rect. 

The difference be tween  the  mouse  t h y m o c y t e s  in abi l i ty  
to form rose t tes  could, however ,  be connec ted  wi th  a dif- 
ferent  d i s t r ibu t ion  of the  surface receptors  for P H A  and 
Con A because all the  t h y m o c y t e s  b ind  these  mi togens  9. 
Pe rhaps  the  di f ferent  d i s t r ibu t ion  of the  surface receptors  
is also responsible  for the  difference among  t h y m o c y t e s  
in responsiveness  to  the  mi togens  ~0, ~ 
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Summary.  A num ber  of proteins,  po ly-L-amino  acids, o l igopept ides  and lipids were tes ted  for neutrophi l ,  eosinophil  
and macrophage  chemotac t i c  act ivi ty.  One myoglobin  p repa ra t ion  was active. Based on the  nega t ive  f indings for all 
o ther  substances ,  p r ima ry  s t ructure ,  secondary  s t ructure ,  degree of hydrophob ic i ty ,  size and charge of a molecule, 
could be ruled out  as s t ruc tu ra l  features  recognized by  chemotac t ica l ly  responding  phagocytes .  

Numerous  leukocyte  chemotac t i c  factors  have  been de- 
scribed recent ly  a bu t  it  nonetheless  remains  unclear  how 
phagocy tes  are able to d iscr imina te  chemotac t i c  agents  
and by  w h a t  mechan i sms  they  respond to a vector ia l  
signal. Phagocy tes  could car ry  subst ra te-speci f ic  recep- 
tors  for chemotac t i c  recogni t ion or t h e y  could recognize 
various factors  by  a basic common  percep t ion  mechanism.  
The grea t  d ivers i ty  of cy to t ax ins  has thus  far prec luded 
es t ab l i shmen t  of the  charac ter i s t ics  which  specify a 
molecule as a leukocyte  a t t r a c t a n t .  
In  the  p re sen t  work, th is  p rob lem was explored  by  using 
an a r ray  of compounds  of known s t ruc tu re  for eva lua t ing  
the i r  chemotac t i c  ac t iv i ty  in vi tro.  Agents  were selected 
on the  basis of cr i ter ia  which migh t  con t r ibu te  to chemo- 
tac t ic  recogni t ion : 
a) specific amino-acid  forming  the  N- te rmina l  or C- 
t e rmina l  end of an act ive  pept ide,  b) def ined p r i ma ry  
s t ruc tu re  (sequence) forming  the  act ive center  of a cyto-  
taxin ,  c) def ined secondary  s t ruc tu ra l  conformat ion  (e.g. 
r a n d o m  coil 4, d) the  overal l  charge of a molecule as ex- 
pressed by  i ts  isoelectric po in t  5, e) the  degree of hydro-  
phobic i ty  of a molecule 3, 6. 
Material and methods. Most  of the  28 compounds  tes ted  
were syn the t i c  di-, tr i-  and  po ly-L-aminoac ids  and  lipids 
ob ta ined  f rom Sigma, St. Louis, Mo., USA.  Myoglobin 
was ob ta ined  f rom Sigma (M 1882) and  Serva, Heidel-  
berg, B R D  (29895). Test  mater ia l s  were dissolved in 
Gey 's  ba lanced salt  solut ion to which  0.1% e thanol  and 
0.01% NaHCO 3 were added  for dissolving lipids. 

Test  cells were r abb i t  neutrophi ls ,  guinea-pig  neutrophi ls ,  
r abb i t  macrophages  and guinea-pig eosinophils.  Tests  on 
lipids were made  only  wi th  r abb i t  neutrophi ls .  P repa ra -  
t ion of cell suspensions,  chemotax i s  chamber s  and  o the r  
detai ls  of me thodo logy  were as descr ibed previous ly  7. 
Posi t ive  controls  were immune  complex -ac t iva t ed  hea ted  
(30 min, 56~ r abb i t  serum (5% v/v) and casein (1% 
w/v) for r ab b i t  neutrophi ls ,  casein (1-0.1%) for r abb i t  
macrophages ,  d e x t r a n - a c t i v a t e d  hea t ed  pig se rum (10 
and 5%) for guinea-pig  eosinophils  and  the  l a t t e r  as well 
as casein (1% and 0.5% ) for guinea-pig  neutrophi ls .  
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