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Detection of Complement-Producing  Cells with Macrophage Antiserum 

Using a modi f ica t ion  of t he  hemoly t ic  p laque  t echn ique  
wi th  sensi t ized sheep e ry th rocy tes  and guinea-pig com- 
p l em en t  lacking C'4 (R4 reagent) ,  evidence has  been 
p resen ted  t h a t  bone m a r r o w  and spleen cells of guinea- 
pig produce  hemoly t ica l ly  act ive C'4, the  four th  com- 
ponen t  of c o m p l e m e n t  ~. Certain cells in these t issues have  
also been s ta ined wi th  specific C'4 r abb i t  an t i se rum ~ con- 
juga ted  wi th  f luorescein i so th iocynate  1. However ,  the  
techniques  employed  in these  studies did no t  p e r m i t  the  
ident i f ica t ion of the  types  of cells involved.  Recen t  in- 
ves t igat ions  have  shown t h a t  highly specific heterologous 
ant isera  can be p repa red  wi th  cul tured per i toneal  exuda te  
cells a. This offers a useful tool for the  dissect ion of various 
cell types  capable  of p roduc ing  componen t s  of comple-  
ment .  The presen t  s t u d y  describes the  use of a h ighly  
specific r abb i t  macrophage  an t i se rum for the  ident if ica-  
t ion of cells p roduc ing  C'4 in guinea-pig per i toneal  
exudates .  

Material and method. Per i tonea l  macrophages  of adul t  
guinea-pigs of the  Har t l ey  s t ra in  were ob ta ined  and 
purif ied by the  t echn ique  of BLOOM and BENNETT 4. The 
resul t ing cell suspens ion  conta ined  over  99% pure  
macrophages .  An t i -mac rophage  sera were raised in 
albino rabb i t s  by  the  m e t h o d  of L E v E r  and MEDAWAR5 
and  charac ter ized  as descr ibed elsewhere 3. The pooled 
an t i se rum was absorbed  wi th  an insoluble ant igen-  
an t ibody  complexL hea ted  at  56 ~ for 30 min and  ster- 
ilized by  Seitz f i l t ra t ion before use. R4 reagent  was pre- 
pared  f rom guinea-pig serum as previously  descr ibed 2. 
For  the  test ,  cells were ha rves t ed  by r insing the  per i toneal  
cav i ty  wi th  Hanks '  BSS  conta in ing  10 uni t s /ml  hepar in  
and washed 3 t imes  wi th  Hanks '  BSS. A volume of 0.3 ml 
of the  cell suspension (106 cells/ml) was added  to tubes  
conta in ing  0.5 ml of macrophage  an t i se rum di luted 1 : 10 
and 0.2 ml of e i ther  guinea-pig serum or R4 reagent ,  the  
la t t e r  at  a 1:20 dilut ion.  The tubes  were incuba ted  at  
37 ~ for 30 rain in an a tmosphe re  of 5% CO 2 and 95% O~. 
I m m u n e  cytolysis  resul t ing f rom the  act ion of specific 
an t ibody  and c o m p l e m e n t  was assessed in a haemocy to -  
me te r  wi th  0.4%, t rypan -b lue  supravi ta l  s ta in  in H an k s '  
BSS.  

Resulls. The results  are summar ized  in the  Table. 
Ne i ther  macrophage  an t i s e rum (MAS) nor  R4 alone had  
any  demons t rab le  effect  on per i toneal  cells. The com- 
b ina t ion  of macrophage  an t i se rum and R4 resul ted in the  
lysis of 72% of the  macrophages  in 10 rain. Only 12% of 
the  macrophages  r emained  viable af ter  30 rnin observa-  
t ion.  In  contras t ,  86% of the  l ymphocy te s  were un- 

Immune cytolytic activity of macrophage antiserum and comple- 
ment on peritoneal maerophages and lymphocytes ~ 

Treatment Time % Viable % Viable 
( r a i n )  macrophages lymphocytes 

MAS + R4 0 100 100 
MAS + R4 10 28 95 
MAS + R4 30 12 86 
MAS + GPS 10 3 93 
MAS + .AGPS 30 86 83 
NRS + GPS 30 85 87 
MAS 30 86 90 
R4 30 87 85 
MAS + R4 b 30 82 8r 
MAS + GPS b 30 1 82 

See text for explanation of immune lysis, b Experiments were per- 
formed with cells pre-ineubated with 0.01 M KCN. 

affec ted  by  the  same t r ea tmen t .  The use of fresh guinea- 
pig se rum (GPS) in place of R4 reagen t  faci l i ta ted the  
i m m u n e  lysis of macrophages  b u t  again had  l i t t le  effect  
on the  lymphocy tes .  The combina t ion  of e i ther  macro-  
phage  an t i se rum and guinea-pig se rum hea ted  at  56 ~ for 
30 rain (AGPS) or normal  r abb i t  se rum (NRS) and  fresh 
guinea-pig serum (GPS) did no t  produce  s ignif icant  cell 
death .  I t  thus  appears  t h a t  per i tonea l  macrophages  re- 
lease C'4 to c o m p l e m e n t  the  o ther  c o m p o n e n t s  in the  R4 
reagent ,  giving rise to  i m n m n e  lysis by  specific ant i -  
macrophage  serum. F u r t h e r  expe r imen t s  were pe r fo rmed  
in order  to de te rmine  w h e t h e r  C'4 was pass ively  absorbed  
on cell surface or ac t ively  secre ted  by  the  cells. The cell 
suspension was incuba ted  wi th  the  metabol ic  inh ib i to r  
po tass ium cyanide  (0.01M KCN) at  37~ for 10 rain, 
washed  3 t imes  wi th  H an k s '  BSS  and  tes ted  for i m m u n e  
lysis wi th  macrophage  an t i se rum and  R4 reagent .  The 
absence of s ignif icant  i m m u n e  cytolysis  wi th  R4 bu t  no t  
wi th  whole guinea-pig serum clearly indicate  t h a t  KCN 
at  the  concen t ra t ion  employed  has no adverse  effect  on the  
ac t iv i ty  of C'4, and  t h a t  the  c o m p l e m e n t  c o m p o n e n t  was 
act ively secreted by  the  macrophage  cells. 

Discz~ssion. Although  the  expe r imen t s  do no t  dis t in-  
guish be tween  the  release of p re fo rmed  c o m p l e m e n t  and  
de novo synthes is  by the  macrophages ,  the  m e t h o d  pro-  
vides  a sensi t ive t echn ique  for the  demons t r a t i on  and  
ident i f ica t ion of cells p roduc ing  a biologically act ive 
c o m p o n e n t  of complement .  In  a previous  s t u d y L  the  
appl ica t ion  of the  hemoly t ic  p laque  t echn ique  c o m m o n l y  
employed  for de tec t ion  of an t ibody-p roduc ing  cells 
p roved  inadequa te  for the  s tudy  of C '4-producing cells, 
due appa ren t ly  to the  low concen t ra t ion  of c o m p o n e n t  
released. The prob lem was c i r cumven ted  by  devis ing a 
close-packed single-cell layer  in free suspension for the  
demons t r a t i on  of hemolyt ic  plaques.  However ,  the  me t hod  
still suffers f rom the  lack of sens i t iv i ty  on account  of the  
fact  t h a t  the  man i fes t a t ion  of c o m p l e m e n t  secret ion by  
the  cells under  s tudy  is d e p e n d e n t  upon  lysis of a suff icient  
n u mb er  of sur rounding  red cells to produce  discernible 
plaques.  The presen t  approach,  nlade feasible by  the  high 
specif ici ty of the  ant i serum,  offers a direct  means  for 
demons t r a t i on  and ident i f ica t ion of complemen t - sec re t ing  
cells wi thou t  the  need for a secondary  phenomenon ,  e.g. 
hemolysis  of red cells. W i t h  the  avai labi l i ty  of h ighly  
specific t issue ant isera  and  puri f ied c o m p l e m e n t  com- 
ponents ,  this  me t h o d  migh t  p rove  useful for the  di rect  
ident i f ica t ion of cell t ypes  responsible  for producing  o the r  
componen t s  of the  complemen t  s y s t e m 7  

Rdsumd. Expos6 d ' une  m6thode  u t i l i sant  un an t i se rum 
macrophage  h a u t e m e n t  sp6cifique de lapin pour  rendre  
appa ren te  et  ident i f ier  des cellules s6cr6tant  du C'4 dans  
les exuda t ions  du p6ri toine du cobaye.  
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