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Ligation ofFcRI and FcRII of human 
mononuclear phagocytes
E G y i m e s i , I C s í p ő , M K á v a i , G y  S z e g e d i

T hird  D ep a rtm en t o f  M ed ic ine , U n iv e r s ity  M edical S ch oo l o f  D eb recen , D ebrecen , H u n gary

Recently, increasing evidence has 
indicated a molecular and functional 
heterogeneity of Fc receptor for IgG 
(FcR) on human monocytes. The 
first, FcR I, binds monomeric IgGl 
and red cells coated by human anti- 
-Rh IgG (1). Most recently, Dougherty 
e t al. [4] published th a t  erythrocytes 
opsonized with rabbit IgG (EA) bind 
also to  monocyte F c R I. A monoclonal 
antibody (mAb) designated 10.1 by 
Dougherty et al. inhibited the binding 
of EA to FcRI.

In this study we used monoclonal 
antibodies against FcRI designated 
32, and against F cR II designated 
IV3, which were generous gifts of 
C. L. Anderson, for inhibition of EA 
binding and ingestion. In  addition, the 
effect of anti-FcR I and an ti-F cR II on 
superoxide anion generation of mono­
cytes were investigated.

R e s u l t s  a n d  D i s c u s s i o n

Sheep red blood cells (SRBC) sen­
sitized with specific rabbit IgG bind 
to  monocytes via their FcR a t 4 °C 
for 60 min. When the rabbit anti- 
-SRBC IgG was diluted 1: 128 70 — 
80% of the monocytes form stable

rosettes (Fig. 1). Preincubation of 
monocytes with anti-FcR I for 30 min 
a t  4 °C resulted in a m arked inhibition 
of EA binding. Pretreatm ent of mono­
cytes w ith an ti-FcR II caused a mo­
derate inhibition in the rosette forma­
tion. Control murine IgG l and IgG2b 
had no inhibitory effect. These data  
suggest th a t anti-FcR I interferes with 
the high affinity sites of FcR respon­
sible for EA binding on human mono­
cytes.

SRBC sensitized with specific rab­
b it IgG were ingested by monocytes a t 
37 °C for 20 min (Fig. 2). Preincuba­
tion of monocytes with anti-FcR II 
inhibited the EA ingestion in a dose- 
-dependent extent. In addition, pre­
trea tm en t of monocytes with anti- 
-FcRI caused only a slight inhibition 
in the EA ingestion. Control murine 
IgG l and IgG2b had no inhibitory 
effect. We can conclude from these 
da ta  th a t anti-FcR II interferes with an 
epitope of FcRI I which may be invol­
ved in the  mechanism of endocytosis
i.e. the ingestion of the bound EA.

I t  is known th a t antibody against 
F cR II designated 1V3 has only a 
partial effect on the binding of EA by 
monocytes [1]. Our present results

Acta Paediatrica Hungarica 20, 1988 — 80
Akadémiai Kiadó, Budapest



38 E  Oyimesi et al: Ligation of FcRI and Fell 11

F i g . 1 • T he inhibition (30 m in at 4 °C) of E A  binding (60 m in  at 4 °G) to monocytes with 
antibodies to F cR I and F c R II  H u m a n  m o n o n u c lea r blood cells w ere p u rified  b y  ad h eren ce  
to  g la s s  su rface  (5). The m o n o cy te  (M) m o n o lay ers  (1 —2 x  Ю4 cells co n ta in ed  m o re  th a n  
8 0 %  m o n o cy te s ) were p re in c u b a te d  in  P a rk e r  199 m ed ium , p H  7.4, w ith o u t a n d  w ith  
12.5 — 60 p i o f  a n ti-F c R I and  a n t i - F c R I I  (1 — 10 pg/m l) a t  4 °C for 30 m in  th e n  th e y  w ere 
in c u b a te d  w ith  100 pi o f 2 .5%  re d  cells sensitized  w ith  r a b b i t  IgG  (EA ) a t  4 °C fo r 60 
m in . A f te r  w ashing, th e  cells w ere  s ta in in g  w ith  0 .2%  c ry s ta l v io le t a n d  th e  p e rcen tag e  

of th e  ro se tte  fo rm in g  cells (R FC ) w as d e te rm ined

60 ^  —
<
Ш
~o
ф
to дофcn_c
(Л

О 20о

Anti FcRI/~10* M

-о*

Anti FcRII/~104 m '

10 20 30 40 50 pl

F i g . 2 . T he inhibition (10 m in at 20 °C) of E A  ingestion (20 m in at 37 °C) by monocytes 
with antibodies to F cR I and F c R I I  T h e  m o nocy te  (M) m ono layers w ere p re in c u b a te d  a t  
22 °C fo r  10 m in  w ith o u t an d  w ith  12.6 — 60 pi o f  a n ti-F c R I  a n d  a n t i -F c R I I  in  P a rk e r  
m e d iu m , th e n  th e y  were in c u b a te d  w ith  100 pi o f  2 .5%  E A  a t  37 °C fo r 20 m in . A fte r  
w a sh in g , th e  E A s bound to  th e  cell su rface  w ere lysed by  w a te r  for 30 sec, th e n  th e  m ono- 
la y e rs  w e re  w ashed w ith  P a rk e r  m e d iu m  a n d  s ta in ed  w ith  0 .2%  c ry s ta l v io le t. T h e  p e r ­

cen tage of m o n o cy tes  in g e s te d  3 o r m ore  E A  w as d e te rm in ed
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F ig . 3. Increased production  oj O7  by m onocytes stim ulated sim ultaneously w ith  a n ti-F cR I  
and  a n ti -F c R I I  T h e  m ononuclear cells c o n ta in e d  ap p rox im ate ly  106 m o n o c y te s  (M) in 
25 m M  H epes-bu ffe red  H a n k s ’ ba lanced  s a l t  so lu tio n , pH 7.4, w ere in c u b a te d  w ith  80 
pM  fe rricy to ch ro m e  C a n d  1000U /m l c a ta la se  a s  well as w ithou t an d  w ith  a n t i -F c R I  and  
a n t i -F c R I I  o r sim u ltan eo u sly  w ith  th e  tw o  an tibod ies . Superoxide d ism u ta se  was 
a d d ed  to  d u p lic a te  co n tro l tubes to  90 /tg /rn l. Superoxide rad ica ls w ere  expressed  as 

nm ol o f  fe rricy tochrom e C re d u c e d  p e r  m g p ro te in  p e r 60 m in  (3)

strongly suggest th a t the particulated 
IgG complexes bound by the FcR I 
move to F c R Il for endocytosis which 
is preceded by either patching or 
capping of the complex [6].

Anti-FcRI and anti-FcR II genera­
ted superoxide anion which was inhi- 
bitable by superoxide dismutase (Fig. 
3). The ligation of the antibody with 
specific receptor initiates the signal 
transduction mechanism, which le­
ads to  the secretion of reactive oxigén 
intermediere (ROI). When the mono­
cytes were stim ulated simultaneously 
with anti-FcR I and anti-FcR II the 
RO I secretion was not only superpo­

sed but amplified. As positive control, 
the  monocytes were stim ulated  with 
rabbit IgG-coated latex and  as negati­
ve control with murine Ig G l or IgG2b.

In  our experiment each of the two 
anti-FcR  mAbs stim ulated  the rele­
ase of ROI from monocytes. However, 
incubation of U937 cells w ith mAb32 
and IV3 alone or cross-linked did not 
result in superoxide anion genera­
tion [2].

Taken as whole, our present results 
strongly suggest th a t i t  can be some 
cooperation between the  signal tran­
sduction and the ligations of FcRI 
and FcR Il.

Acta Paediatrica Hungarica 29, 1988 — 89



40 E  Gyimesi et al: Ligation of F cR I and F cR II

R e f e r e n c e s

1. A n d e rso n  C L, Looney R J : H u m a n  leuko­
c y te  Ig G  F c  recep to rs . Im m u n o l T oday  
7: 264, 1986

2. A n d e rso n  C L, G uyre PM , W h it in  JC , 
R y a n  D H , L ooney R J ,  F ä n g e r  M W :, 
M o n oclona l an tibod ies to  F c  re c e p to rs  
on  h u m a n  m ononuclear p h a g o c y te s . 
A n tib o d y  ch a rac te riza tio n  a n d  in d u c tio n  
o f  s u p e ro x id e  p ro d u c tio n  in  a  m o n o cy te  
cell lin e . J  Biol Chem  261: 12856, 1986

3. A r th u r  M JP , K o w alsk i-S au n d ers  P , 
G u rn e y  S , T olcher R , Bull F G , W rig h t 
R :  R e d u c tio n  o f fe rricy to ch ro m e  C m ay  
u n d e re s t im a te  S u p ero x id e  p ro d u c tio n  by

m o n o cy te s . J  Im m u n o l M ethods 98: 63, 
1987

4. D o u g h e rty  G J , Selvendran Y , M urdoch  
S, P a lm e r  D G , H ogg N: T he h u m a n  
m o n o n u c le a r  ph ag o cy te  h igh -affin ity  F c  
rec e p to r , F c R I ,  defined a  m onoclonal 
a n tib o d y , 10. 1. E u r J  Im m unol 17: 1453, 
1987

5. K áv a i M , Z sin d e ly  A, Sonkoly I, M a jo r 
M, D e m já n  1, Szegedi Gy: S ignals o f  
m o n o cy te  a c tiv a tio n  in p a tie n ts  w ith  
S L E . C lin  e x p  Im m unol 51: 255, 1983

6. Leslie R G Q : C om plex ag g rega tion : a  
c ritica l e v e n t  in  m acrophage h an d lin g  o f  
soluble im m u n e  com plexes. Im m u n o l 
T o d ay  6: 183, 1985

Acta Paediatrica Hungáriái 20, 1088 — 89


	1-2. szám
	I. PATHOPHYSIOLOGY OF PHAGOCYTIC CELL DISORDERS
	A: Monocytes-macrophages
	E. Gyimesi-I. Csipő-M. Kávai-Gy. Szegedi: Ligation of FcRI and FcRII of human mononuclear phagocytes



	Oldalszámok������������������
	37���������
	38���������
	39���������
	40���������


