
Acta Paediatrica Hungarica 29 (1 — 2), pp. 55— 57 (1988—89)

Antigen presentation by monocytes of 
CGD-patients and by phenylbutazone treated 

monocytes of normal peripheral blood
BJM  Z e g e r s , PA M a r w i t z , S P e e t e r s - H o l t r o p , GT R i j k e r s ,

JW M  v a n  d e r  M e e r 1, C J H e i j n e n

D e p t, o f Im m uno logy , U n iv e rs ity  H o sp ita l fo r C h ild ren  and  Y o u th  “ H e t  W ilhelm ina  
K in d erz iek en h u is” , P . O . B ox . 18009, 3601 C A  U tre c h t; 'D ep t, o f In fe c tio u s  D iseases,

A cadem ic H o sp ita l, L eiden

Activation of T helper cells by 
protein antigens requires presentation 
of so-called processed antigen by ac­
cessory cells in conjunction with class 
I I  MHC molecules. In  order to  study 
the role of oxygen metabolism in 
antigen-processing and/or presentation 
we used monocytes of patients with 
chronic granulomatous disease (CGD) 
as a model to  study  possible rela­
tionships. Furtherm ore, peripheral 
blood monocytes of normal donors 
were treated  with phenylbutazone to 
mimic the results obtained with CGD 
monocytes. The results suggest th a t 
the generation of oxygen radicals 
contributes to  the processing of pro­
tein antigens and likewise to effective 
antigen presentation.

M a t e r i a l s  a n d  M e t h o d s

A dhei'en t cells (m onocy tes) from  p a ­
tie n ts  w ith  CGD a n d  fro m  no rm al donors 
w ere  iso la ted  fro m  ficoll iso la ted  m ono­
n u c lea r cell suspensions b y  adherence  to  
p las tic . A d h e ren t cells o f  n o rm al donors 
w ere t r e a te d  w ith  p h en y lb u tazo n e  (100 — 
1000 ^tg/ml ; 30 m in . a t  37 °C) to  m im ic th e

C G D  cond ition  [5]. A n tigen  p re s e n ta tio n  by 
a d h e re n t cells w as stu d ied  in  tw o  system s: 
a d h e re n t cells were e ith e r  c u ltu re d  w ith  
p e rip h e ra l blood T an d  В  cells a n d  th e  T 
cell d ep en d en t an tigen  o v a lb u m in  (OA) o r 
a d h e re n t  cells w ere cu ltu red  w ith  an am n e s­
tic  an tig en s  like te ta n u s  to x o id  o r  C and ida  
a lb ic a n s  to  induce T  cell p ro life ra tio n . In  
th e  fo rm er assay ac tiv a tio n  w ith  OA in d u ­
ces re s tin g  В  cells to  d if fe re n tia te  in to  OA 
specific  IgM  plaque fo rm in g  cells (PFC s 
see re f . 1).

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

W e previously showed th a t  in nor­
m al T  and В cells activated  with OA 
which is presented to  the  T cells by 
adherent cells optimal PFC  responses 
are induced a t doses of 1—3 pg 
OA/ml. At higher concentrations of 
О A, T suppressor cell ac tiv ity  will 
prevail over T helper ac tiv ity  [1]. As 
indicated in table I  adherent cells 
from  CGD patients required extremely 
high О A (i.e. 100 pg/ml) concentra­
tions to  activate the T  helper cells 
operative in inducing OA-specific 
PFCs. In  earlier experiments we sho­
wed th a t  adherent cells of CGD pa-

Acta Paediatrica Hungarica 29, 1988 — 89
Akadémiai Kiadó, Budapest



56 B  JM  Zegers et al: Antigen presentation by monocytes

T a b l e  I
C G D  a d h e re n t cells d e te rm in e  th e  a lte red  P F C /O A -d o se  re la tionsh ip

C o -cu ltu re
P F C /1 0 «  cells

З /íg  OA 30 / ig  OA 100 jug OA

P B L  contr -f- 5% AC contr 1.100 320 80
P B L  pat -f- 5% AC pat 42 457 935
P B L  mother -f- 5% AC pat 83 540 1.079

Monocytes 0 2.5 5 10 0 2.5 5 10
Antigen ♦ . . »  ♦ .  ♦ ♦
Phenylbutazone -  -  -  -  ♦ ♦ .  +

0 2.5 5 10 0 2.5 5 10 Monocytes
♦ ♦ ♦ ♦ PHA
- - - -  ♦ * * ♦ Phenylbutazone

F ig . 1

tients, pulsed with OA for 2 hours 
and w ashed and stripped for residual 
m em brane bound OA by pronase 
trea tm en t, were defective in re-expres­
sing processed antigen [3]. T reatm ent 
of adheren t cells from norm al donors 
w ith phenylbutazone which affects 
the generation of oxygen radicals 
[4, 6], m im icked completely th e  results 
obtained w ith CGD adherent cells [3].

The effect of phenylbutazone trea t­
m ent on adherent cells of norm al do­
nors used in  a T cell proliferation as­
say is indicated in Fig. 1. The results 
indicate a  significant decrease of an ti­
gen-induced T cell proliferation in the 
presence of phenylbutazone treated  
adherent cells. The effect is no t sig­

nificant in mitogen-induced T cell p ro­
liferation. Recently it  has been sug­
gested th a t  oxygen radicals m odulate 
the expression of MHC class I I  mole­
cules: unlike normal adherent cells, 
CGD cells do not down regulate class 
I I  MHC expression when cultured in 
vitro for 24 to  48 hours [2]. W e com­
pared class I I  MHC expression on 
non-treated and phenylbutazone tre ­
ated cells and found no significant 
differences using several monoclonal 
antibodies w ith different specificities 
(data no t shown).

On basis of our results we conclude 
th a t CGD adherent cells are a t  least 
partially  defective in re-expressing 
processed protein antigens. This result
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strongly suggests th a t oxygen radicals 
contribute to the processing of protein 
antigens. Im pairm ent of oxygen radi­
cal generation may likewise affect or 
m odulate antigen presentation. This 
assumption does not imply th a t speci­
fic humoral or cellular im m unity is 
impaired in CGD patients, since oxy­
gen radical independent antigen pro­
cessing pathways m ay exist as well.
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