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Anti-granulocyte antibodies in immune 
neutropenia and autoimmune disorders

A d r ié n  S ip o s , I ld ik ó  So n k o l y , L Cz ir já k , S S ip k a , G  S za bó ,
P  B o r o s , G y  S z e g e d i

3rd  D e p a r tm e n t o f  In te rn a l M edicine, U n iv e rs ity  M edical School, D ebrecen , H u n g a ry

Anti-granulocyte antibodies may 
have an im portant role in the patho­
physiology of several immunological 
diseases. These include (1) drug-indu­
ced granulocytopenia, (2) alloimmune 
neutropenia, (3) prim ary autoimmune 
neutropenia, (4) neutropenias secon­
dary  to  autoimmune disorders and (5) 
anti-granulocyte antibodies w ithout 
neutropenia [8].

The pathological role of anti-gra- 
nulocyte antibodies in immune me­
chanisms of neutropenia is proven in 
F e lty ’s syndrome (11]. Similar results 
in patients with other autoimmune 
diseases are controversial [8].

In  the recent study we investigated 
th e  occurrence, the effect and speci­
ficity  of anti-granulocyte antibodies 
in patients with systemic lupus ery­
them atosus (SLE) compared to  those 
w ith progressive systemic sclerosis 
(PSS).

P a t ie n t s  a n d  M eth o d s

P a t ie n t s

144 p a tie n ts  w ith  S L E  (131 fem ale, 13 
m a le , m ean  age: 48.3 i  14.6 yrs) w ho fu l­
filled  th e  A R A  c rite r ia  (13) w ere exam ined  
in  a  4 y e a rs ’ follow  u p  s tu d y . 300 e x a m i­
n a tio n  w ere p e rfo rm ed  fo r an ti-g ra n u lo cy te

7

an tib o d ie s  (AGAs). In  25%  o f  th e  cases, 
p a tie n ts  w ere stud ied  in a n  a n c tiv e  phase 
o f  th e  disease. D uring  th e  ex am in a tio n s  
all o f  p a tie n ts  received low  doses o f p red ­
n isone  (5 — 30 m g/die). T he  p e rc e n ts  of 
sev e ra l o rgan  invo lvem ents a n d  la b o ra to ry  
find ings corresponded  to  th e  d a ta  o f  p re ­
v ious rep o rts .

38 fem ale p a tien ts  w ith  P S S  (m ean age: 
47.8 ±  11.7 yrs) w ere a lso  in v es tig a ted . 
All o f  o u r p a tien ts  fulfilled th e  p re lim in a ry  
c r i te r ia  for scleroderm a (12). T h ey  w ere 
t r e a te d  w ith  nifedipine (30 — 50 m g/die), 
D -penicillam ine an d  low  doses o f  p red n i­
sone .

46 h e a lth y  con tro ls (39 fem ale , 7 m ale, 
m e a n  age: 45.6 ±  13.6 y rs )  w ere also 
in v e s tig a te d  and  an a ly sed  sy n ch ronously  
w ith  th e  p robands .

Cell separations
G ran u lo cy tes  an d  m o n o n u c lea r cells 

w ere  iso la ted  from  h ep a rin ise d  b lood of 
h e a lth y  donors [2]. T he s e p a ra te d  cells 
show ed  a  v iab ility  o f 97% .

P la te le ts  w ere sep a ra ted  fro m  p erip h era l 
b lood  an tico ag u la ted  w ith  E D T A .

O ranulocytotoxicity test
A  m ic ro g ra n u lo cy to to x ic ity  te s t  w as 

u sed  by  app ly ing  th e  m e th o d  o f  H asegaw a 
e t  a l. [5].

E n z y m e  l in k e d  im m u n o so r b e n t a s s a y  
( E L I S A )

F o r  d e te rm in a tio n  o f  a n ti-g ra n u lo c y te , 
a n ti-m o n o c y te  an d  a n t i -p la te le t  a u to a n t i­
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bod ies , th e  m e th o d  o f V oller e t  a l. [16] w as 
used , a s  m od ified  by  D o u g h ty  e t  a l. [4], 
d e sc rib ed  prev iously  in  de ta ils  b y  u s  [ 1 0 ].

A n ti-D N A  an tibod ies w ere m e a su re d  by  
m o d if ic a tio n  o f W ee tm an  e t  a l. [17].

A  p o s itiv e  an tib o d y  re su lt w as  ta k e n  as 
one 2SD  o r  m ore  above th e  c o n tro l m ean  
a t  1 : 1 0 0  se rum -d ilu tions.

C hem otaxis assay
G ra n u lo c y te  chem otax is w as m easu red  

by th e  tw o  cell leading fro n t a s sa y  in  m o d i­
fied  B o y d e n  cham bers [7], fo r d e tec tin g  
th e  e ffe c t o f  A GA s positive se ra  on  chem o­
ta x is  o f  n o rm a l g ran u lo cy tes . H e a lth y  
g ra n u lo c y te s  w ere p re tre a te d  w ith  h e a t- in ­
a c t iv a te d  p a t ie n ts ’ o r con tro l se ra  d ilu ted  
in  1: 5 [10 ].

Yeast phagocytosis and  opsonised yeast 
phagocytosis

A  m o n o la y e r  techn ique  w as u sed  w ith  
p re t r e a te d  g ran u lo cy tes  a d h e re n t to  a  glass 
slide [10 ]. B a k e r’s y e a s t su sp en sio n  o r 
y e a s t p a r t ic le s  opsonised b y  h u m a n  A B  
se ru m  w ere  app lied  to  th e  te s ts . P h ag o cy ­
tic  in d e x  (P I )  w as ca lcu la ted .

Leukocyte  adherence inh ib ition  ( L A I )
C a p illa ry  tu b e  leukocy te  a d h e ren ce  in ­

h ib itio n  w as  perfo rm ed  [15]. H e a lth y  
g ra n u lo c y te s  w ere p re tre a te d  w ith  se ra  as 
m e n tio n e d  ab o v e . Cell c o u n tin g  w as done 
b y  P ico sca le  (PS-4, M edicor, H u n g a ry ) .

A ssa y  fo r  oxygen consum ption
O x y g en  co nsum ption  w as m e a su re d  po- 

la ro g ra p h ic a lly . C orning p 0 2 e lec tro d e , a  
m o d ified  C la rk -ty p e  oxygen  e lec tro d e  (R a- 
delk is, H u n g a ry )  is a tta c h e d  to  a  basic  
a n a ly s e r  (T y p  O P 210/3, R ad e lk is , H u n ­
g a ry ) , w h ich  re g is tra te  a c tu a l p a r t ia l  О 2 t e n ­
sion (H g m m ) by  using a  p o la ro g ra p h  (T yp 
O H -814/1  R ad e lk is , H u n g ary ).

T h e  О 2 e lec trode  is in  d ire c t  c o n ta c t 
w ith  a  p o ly s ty ren e  d ish  c o n ta in in g  th e  
g ra n u lo c y te  suspension ( 2  m l o f  1 0 7/m l), 
a n d  i t  m a rk e s  continously  th e  ch an g es of 
th e  О 2 te n s io n  o f th e  flu id  p h a se . T he 
w hole sy s te m  is opened, th e re fo re  th e  in i­

tia l О » p re ssu re  o f th e  fluid phase  co rre s­
pon d s to  th e  a tm ospheric  0 2 te n s io n . 
T he fa s t dec rease  o f  th e  in itia l 0 2 p re ssu re  
(158 H g m m ) co rre la tes to  th e  О , co n ­
su m p tio n  o f  p h o rb o l-m y s tra te -ace ta te  
(PM A) (5 m g  o f 10“ 7 n m o l/l)  a c tiv a te d , 
p re tre a te d  n o rm a l g ranu locy tes . T he co n ­
su m p tio n  w as  follow ed an d  re g is tra te d  fo r 
1 0  m in u te s , a n d  0 2 consum ption  r a te  w as 
ca lcu la ted  in  ev ery  2  m inutes:

О » cons, r a t e :  0 2 cons, o f p re tre a te d  cells 
О 2 cons, o f con tro l cells

In h ib ito ry  ind irect immunofluorescence test 
T h is te s t  w as used for d e tec tin g  th e  

in h ib ito ry  e ffec t o f  AGAs on b in d in g  o f 
severa l m o noclona l an tibod ies (m A bs). 
T he pan e l o f  m A bs is as follows:

1 .4 4  (CD 11 =  L F A -a chain)
2. V IM D 5 (CD 15A =  X  hap ten )
3. G F . 26. 7. 3 (CD 15B)
4. 8 - 2 7 - F 6  (CD 15C)
5. F c R g ra n I  (CD 16 =  FcRiow)
6 . M H M 23 (CD 18 =  LFA-jS chain)
7. E ll (CD 35 =  CRl)
8 . 48 (LCA)

T he e ffec t o f  12 AGA positive S L E  se ra  
a n d  7 A G A  p o sitiv e  PSS sera  w ere te s te d . 
N orm al g ra n u lo c y te s  w ere p re tre a te d  w ith  
th ese  se ra , th e n  p re in cu b a ted  w ith  th e  
m A bs d ilu te d  in  1: 200. F luo rescein -iso ­
th io c y a n a te  (F IT C ) con juga ted , a f f in ity  
pu rified  F ( a b ) 2 frag m en t o f g o a t a n ti-  
-m ouse Ig  in  d ilu tio n  1: 20 (C appel C ooper 
D iagnostic , C ochranville, P en n sy lv an ia ) 
w as ad d ed . T he  re su lts  w ere e v a lu a te d  b y  
Zeiss F lu o rescen ce  m icroscope, a n d  w ere  
g iven in  %  o f  s ta in ed  cells. P ositive  in h ib i­
to ry  e ffec t w as  ta k e n  above 2 0 % .

W estern im m unoblotting  technique for de­
tection of specific anti-granulocyte an tibo ­
dies

Soluble p la sm am em b ran e  p re p a ra tio n s  
iso la ted  fro m  u n a c tiv a te d  (I) a n d  PM A  
a c tiv a te d  ( I I )  h u m a n  no rm al g ran u lo cy te s  
w ere u sed  a s  an tigens, p roduced  b y  B o r- 
re g a a rd  e t  a l. [ 1 ].
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6  A GA  positive  S L E  se ra  (d ilu ted  in  1 : 
1 0 ) w ere te s ted  in  th is  m e th o d . Im m iino- 
rep lica  an a ly s is  w as p e rfo rm ed  [6 , 14]. 
P ero x y d ase -co n ju g a ted  g o a t an ti-h u m an  
IgGAM  (H um an  In s t i tu te ,  H u n g ary ) d ilu ­
te d  in  1 : 2 0 0  w as ap p lied  to  develop th e  
positive reac tio n . A p p a re n t m ol w ts were 
e s tim a ted  b y  references to  m olecu lar m a r­
kers [ie. 14, 20, 42, 67 a n d  94 kD ].

Statistical analysis
T he sam e v a riab les  o f  d iffe ren t groups 

w ere te s te d  b y  th e  n o n -p a ra m e tr ic  M ann- 
-W hitney-W ilcoxon  te s t .  T he  differences 
betw een  th e  g ro u p s w ere considered  s ta tis ­
tica lly  s ig n ifican t w hen  p  <  0.05.

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

During a long term  follow-up study 
the frequency of AGAs proved to be 
32% in patients with SLE. Out of 
these, 67% showed cytotoxic effect. 
Considering the clinical observations 
and laboratory param eters, there was 
found a close connection between the 
occurrence of AGAs and the clinical 
activity of the disease (p <  0.01). In 
cases of renal involvem ent the pre­
sence of AGAs is more frequent 
(p <  0.05). However these antibodies 
do not cause granulocytopenia. A 
highly significant common occurrence 
(p <  0.001) of LE phenomenon and 
AGAs could be detected. This may 
indicate a site of the impotance of 
AGAs. The presence of AGAs showed 
also relationship to  the anti-DNA, 
anti-platelet and anti-monocyte anti­
bodies (p <  0.01).

Considering the effect of AGA posi­
tive sera on healthy granulocytes, no 
changes in adherence inhibition could 
be detected. Inhibition of yeast pha­
gocytosis and chemotaxis was detec­

7*

ted , b u t irrespective of the presence 
of AGAs. SLE sera containing AGAs 
gave m arkedly reduced Fc-receptor 
dependent opsonised yeast phagocyto­
sis (p <  0.001). The kinetics of the 
oxygen consumption of normal gra­
nulocytes in the presence of AGAs is 
sim ilar to  the effect of SLE sera 
w ithout AGAs, but the antibodies 
delayed starting of the 0 2 consump­
tion and reaching the plateau within 
10 m inutes.

The AGAs were found in 21% of 38 
patien ts with PSS. 85% of the  posi­
tive sera showed granulocytotoxic 
ac tiv ity  [9, 10]. No connection with 
granulocytopenia was found. Sicca 
syndrom e and myositis were not fo­
und in patients with AGAs. No cor­
relation to  other clinical symptoms 
nor to  other laboratory findings were 
detected.

Spontaneous adherence of healthy 
granulocytes was not influenced by 
PSS sera. Chemotaxis was inhibited 
independently of the presence of 
AGAs. Yeast phagocytosis and opso­
nised yeast phagocytosis were defi­
n itely  reduced by sera containing 
AGAs (p <  0.01). The 0 2 consump­
tion of normal granulocytes in the 
presence of AGAs were significantly 
reduced (p <  0.01) compared to  those 
w ithout AGAs. These results indicate 
th a t  the  effects of AGAs is very 
complex, they probably interfer not 
only w ith phagocytosis, b u t also m ay 
influence more general functions, ie. 
oxydative metabolism.

W e also investigated the antigen/re- 
eeptor specificity of AGAs in the  sera 
of SLE and PSS sera. F irst the  inte-
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raction  o f 12 SLE and 7 PSS sera, ail 
positive for AGAs, were defined by 
inh ib iting  the binding of different 
m Abs in  immunofluorescence test. 
More th a n  50% of the studied SLE 
and PSS sera revealed binding to  
CD 15 (X hapten) and/or CD 16 
(FcRiow) antigens. This observation 
was com pleted by western immuno- 
b lo tting  technique for visualization of 
granulocyte  membrane proteins spe­
cific for AGAs. The binding of AGAs 
to bands with mol wts about 50 — 60 
kD an d  near to 30 kD could be de­
m onstra ted  from 4 out of 6 AGA posi­
tive SL E  sera. The intensity of the 
com ponents were varied according to 
the te s ted  sera. These la tte r results 
correspond to  the finding of inhibitory 
immunofluorescence test, since CD 16 
is a 50 — 60 kD protein, and CD 15C 
possess also proteins of 28 and 32 
kD. T he loss of 50 — 60 kD band on 
the  PM A activated granulocyte mem­
brane preparation is still unclear, it 
m ay occur as receptor internalisation 
a fte r  PM A activation [3].
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