
Acta Paediatrica Hungarica, 27 (1 ), pp . 23 —  29 (1986)

Antibody dependent cellular cytotoxicity 
(ADCC)-reaction and an in vitro steroid 

sensitivity test of peripheral lym phocytes in 
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ADCC reac tio n  (a n tib o d y  d ep en d en t cellu lar c y to to x ic ity ) , ADCC 
cap ac ity  an d  ADCC ste ro id  se n s itiv ity  exam inations w ere  p e rfo rm ed  in 20 
ch ild ren  w ith  tu m o ro u s  o r  haem ato log ica l diseases, 10 c h ild re n  w ith  au to 
im m une diseases, an d  a p p ro p r ia te  con tro ls, in  o rd e r to  e s ta b lish  th e  killer 
function  an d  ste ro id  sen s itiv ity . I n  th e  above diseases a  s tu d y  w as also  m ade 
o f  th e  co rre la tio n  o f  th e  in d iv id u a l reac tions w ith th e  d u ra t io n  o f  steroid 
th e rap y .

T he tw o  p a tie n t g ro u p s  d id  n o t ex h ib it a  s ig n ifican t d iffe rence  from 
th e  con tro ls as concerns th e  ADCC reac tio n  and ADCC c a p a c i ty .

In  th e  ç ro u p  o f  tu m o ro u s  o r  m a lig n an t haem a to lo g ica l d iseases the 
stero id  sen s itiv ity  beh av ed  in  a  d iffe ren t w ay, w ith  s e n s it iv ity  in  45%, 
m odera te  se n s itiv ity  in  20% , a n d  ste ro id  resistance in 35%  o f  th e  pa tien ts . 
S teroid  in h ib itio n  o f  th e  ADCC reac tio n  w as s ig n ifican tly  d ec rea sed  in  the 
g ro u p  o f  a u to im m u n e  p a tie n ts .

T here  w as no co rre la tio n  betw een  ADCC reac tio n  a n d  A DCC steroid 
sen s itiv ity  o r  res is tan ce  in  e ith e r  g ro u p , and  th u s th e  ADCC s te ro id  resistance 
o r se n s itiv ity  an d  ly m p h o cy te  k ille r fu nc tion  proved to  be  in d ep en d e n t. No 
co rre la tion  w as found  be tw een  th e  stero id  sens itiv ity  o r  re s is ta n c e  an d  the 
d u ra tio n  o f  s te ro id  tre a tm e n t.

Natural killer (NK) and killer (K) 
cells are known to play important 
roles in non-specific antitumorous 
immunological defence [1, 5, 17]. Ex
plorations of the relationship be
tween К  and ADCC effectors fl, 10] 
have led to the suggestion that NK 
and ADCC effectors are probably the 
same. It has been shown that these 
cells may bear T-cell and/or myelo- 
monocytic markers and that they 
can be characterized morphologically 
as large granular lymphocytes which 
are mostly present in the low-density 
Percoll fractions [21]. Interferon treat
ment increases their activity, while

mediators such as prostaglandins, 
steroids and cytophilic immunoglo
bulins inhibit the activity [12].

Previous publications reported on 
diminished NK activity or ADCC activ
ity in patients with malignant breast, 
liver, pancreas or colon tumours, and 
in melanoma malignum [6, 7,17,18,19].

We have investigated the killer 
activity of lymphocytes and steroid 
inhibition of the ADCC reaction in 
children suffering from malignant 
diseases. The correlation between the 
in vitro effect of steroid on the ADCC 
reaction and the duration of steroid 
therapy was also analysed.
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P atient Ma t er ia l

S te ro id  sens itiv ity  w as m e a s u re d  in  the 
t r a d i t io n a l  ADCC reac tio n  (n u m b e r  of 
e f fe c to r  cells in excess) [22] a n d  in  th e  
A D C C -cap ac ity  (ADCC-C) t e s t  (ex cess  o f 
t a r g e t  cells) in  20 ch ild ren  s u f fe r in g  from  
h a e m a to lo g ic a l diseases o r  tu m o u r  (G roup  
I ,  T a b le  I I ) ,  10 children w ith  a u to im m u n e  
d ise a se s  (G roup  I I ,  T able I I I )  a n d  co n tro ls .

M e t h o d s

C yto tox ic  capacity о/ lym phocytes ( A D C C - 
C ).  T h e  essence o f th e  m e th o d  is  a s  fo l
low s. I n  th e  even t o f a  h ig h  n u m b e r  of 
t a r g e t  ce lls  th e  cy to tox ic  a c t iv i ty  o f  ly m 
p h o c y te s  increases, an d  th u s  m a x im u m  
c y to to x ic  a c tiv ity  (cap ac ity ) o f  th e  cell 
p o p u la t io n  m ay  be m easu red  b y  t i t r a t io n  
o f  th e  ta r g e t  cells.

A  th r e e  tim es w ashed s u s p e n s io n  of 
f r e s h ly  ta k e n  R h  (D, C )-p o sitiv e  “ O ” red 
b lo o d  ce lls  w as used as  target cells. slCr 
la b e llin g  w as perform ed in  th e  p re s e n c e  of 
N a -c i t r a te ,  b y  th e  a d d it io n  o f  100 gCi 
N a 251C r 0 4 (A m ersham ; sp ec . a c t .  7— 8 
G B q /m g  Cr) for 60 m in u tes  a t  37°C . A fter 
la b e llin g , th e  cells w ere w a sh e d  3 tim es, 
a n d  th e  cell coun t w as a d ju s te d  t o  lO’/m l. 
T h e  effector lymphocytes w ere  is o la te d  on a 
F ic o ll-U ro m iro  g rad ien t a f te r  t r e a tm e n t  o f 
th e  w h o le  b lood w ith  co llo idal i r o n  pow der 
(G A F , U SA ).

50 [A q u an titie s  o f se ria l 1 : 2 d ilu tio n s  
o f  th e  t a r g e t  cells were ad d ed  p e r  c u l tu re  in 
m ic r o t i t e r  p la tes  (G reiner), to g e th e r  w ith  
50 fil o f  a  2 X 106/m l su sp en sio n  o f  e ffec to r 
ly m p h o c y te s . Thus, w hile th e  e f f e c to r  cell 
c o u n t  re m a in e d  co n stan t (10s ly m p h o c y te s ) , 
th e  t a r g e t  cell count d ec reased  d u e  to  th e  
1 : 2 d ilu tio n .

F o r  o n e  te s t, 50 /tl o f a  1 : 20 d ilu tio n  of 
in c o m p le te  an ti-D  a n tib o d y  w a s  added , 
a n d  th e  vo lum e w as m ad e  u p  t o  200 p\ 
w ith  50 /Л R P M I m edium  (S e rv a ) c o n ta in 
in g  10%  c a lf  serum  (H e rm a n , B u d a p e s t) . 
T h e  c u l tu re s  were in cu b a ted  in  a  C 0 3 th e r 
m o s ta t  fo r  18 hours a t  37°C, a n d  th e  a c tiv 
i t y  o f  100 //I su p e rn a ta n t w a s  m easu red .

The s te ro id  (m éthy lp redn iso lone) w as ad d ed  
to g e th e r w ith  th e  su p p lem en ta ry  n u tr ie n t 
m edium , in  a  f in a l concen tra tio n  o f  5— 10 
/ig/m l.

F o r  th e  d e te rm in a tio n  o f to ta l a c tiv ity , 
m easu rem en ts  w ere  m ade o f th e  r a d io 
a c tiv ity  o f  25 /d  labelled  red blood cells. 
The s p o n ta n e o u s  a c tiv ity  was g iven b y  th e  
co u n t ra te s  fo r  ste ro id -co n ta in in g  c u ltu re s  
w ith o u t a n t i -D  an tib o d y .

T he m e a n s  o f  th e  coun t ra te s  fo r 3— 4 
paralle l sa m p le s  w ere  used for ev a lu a tio n . 
No. o f  t a r g e t  cells destroyed:

No. o f  ta r g e t  cells ad d ed  X c y to to x ic ity  
100

S tero id  s e n s it iv ity  stud ies w ere ca rr ied  
o u t b y  m e a n s  o f  ta rg e t  cells excess c y to 
toxic c a p a c i ty  inv es tig a tio n s, to g e th e r w ith  
the e ffe c to r  ex cess  trad itio n a l cytotoxic 
reaction, A D C C . I n  th e  la t te r  re ac tio n  all 
co nd itions w e re  s im ila r (cu ltu re  m ed ium , 
ta rg e t cell, t im e  o f  incubation ) to  th o se  
described  in  th e  ADCC-C te s t, th e  on ly  
difference w a s  th e  e ffec to r/ta rg e t ra tio  
being 10 : 1.

S te ro id  s e n s it iv ity  o r resistance  w as 
m easured  b y  th e  p e rc e n t inh ib ition  o f  th e  
ADCC re a c tio n .
ADCC in h ib it io n  <  30% , re s is tan t to  s te 

ro id
ADCC in h ib it io n  30— 50% , m o d era te  sen 

s i t iv ity  to  s te ro id
ADCC in h ib it io n  > 5 0 % , steroid se n s itiv ity

R e s u l t s

Table I presents the results of 
ADCC-reaetion and ADCC-capacity 
examinations in children with malig
nant tumour or haematological dis
ease or with autoimmune diseases. 
These two groups of patients did not 
exhibit significant differences from 
the controls in the ADCC reaction 
and the ADCC capacity. In the group 
with tumour and malignant haemato-
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logical disease, the ADCC reaction 
was markedly decreased, to below 
35%, in 4 of the initial 10 cases. The 
ADCC reaction was above 30% in all 
children in the autoimmune group, 
while it proved low (4% and 13%) in 
two subsequent cases not shown in 
Table I; a pronounced steroid sensi
tivity was confirmed in these 
cases.

Table II details the percentage of 
the steroid inhibition of ADCC in 
the two groups, as an indication of 
the steroid sensitivity or resistance. 
The clinical diagnosis and the treat
ment are also listed, with emphasis 
on whether the children had partici
pated in steroid treatment. Varying re
sults were obtained concerning the in 
vitro sensitivity in the malignant tu
morous and haematological patients: 
9/20 displayed sensitivity, 4/20 mo
derate sensitivity, 7/20 steroid resis
tance, and thus the group average 
did not differ from that for the con
trol group. Seven of the 13 steroid- 
sensitive or moderately sensitive pa
tients had not received steroid before 
the examination. In the group of

autoimmune diseases, a significantly 
decreased ADCC steroid inhibition 
was found after prednisolone treat
ment, as compared to the controls 
(Table HI).

Investigation of a possible connec
tion between ADCC capacity and 
ADCC steroid sensitivity or resistance 
of the patients revealed that there 
was no correlation between the per
centage of steroid inhibition of ADCC 
and ADCC capacity in either the 
malignant tumorous group or the 
autoimmune group (Table IV), i.e. 
ADCC steroid resistance or sensitiv
ity and killer capacity proved to be 
independent. The Mann—Whitney 
test did not demonstrate a significant 
connection between ADCC reaction 
and steroid sensitivity or resistance in 
the tumorous group (r =  0.46; p >
0.1) or in the autoimmune group 
(r =  —0.21; p >0.1) .  Nor was a 
significant correlation found between 
ADCC steroid sensitivity or resistance 
and the duration of steroid treatment 
for either group (tumorous group: 
r =  —0.08; p >0.1 ;  autoimmune 
group: r =  —0.15; p >  0.1).

T a b l e  I

R e su lts  o f  A D C C -reaction  an d  A D C C -capaeity

Group of patients 
suffering from malignant 
tumors and haematolog

ical diseases

Group of autoimmune
patients Controls

ADCC-reaction 
jjer cent

ADCC-capacity ADCC- 
reaction, 
per cent

ADCC-
capacity

ADCC- 
reaction, 
per cent

ADCC-
capacity

(n =  10) (n =  16) (n =  9) (n =  10) (n =  21) (n =  16)

T =  ±  40,2 29783.3 52 34520 41.46 23593.7
S.D. i 23.9 
p >  0.05

29393.12
(M ann—W hitney’s 

te s t

15.06 35081 14.06 20396
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T a b l e  I I

R e su lt o f  A D C C -steroid  in h ib itio n  te s t

>>

Sign
Age
year 8? И
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ve

 
(1

 p
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nt
)

R
es

is
ta

nt
 

( 0
 p

oi
nt

)

Clinical diagnosis Therapy (duration in 
weeks)

Children's group suffering from  m alignant haematological diseases or tumors

U.T. 7 а 69,5 + Non-Hodgkin
lym phoma
(NHL)

N.B. 5 $ 67 4- Acute lym phoid 
leukaemia 
(ALL)

Prednisolone (3 wk) MTX, 
Kidrolase, Cytosar, 
Cyclophosphanide

N .E . 2 ? 10 +  ALL Prednisolone (8 wk)

B .I. 2.6 ? 29 +  Neuroblastoma Prednisolone (6 wk) VCR, 
Cyclophosphamide 
DTIC

O .I. 6 $ 0 +  NHL Kidrolase

U.A. 8 а 17 -j- Reticuloendothe- 
lioma

VAC

N .B. 5 <? 40 + ALL Prednisolone (7 wk) M TX

L.Sz. 4 $ 51 + Wilms tum our —
B.A. 4 ? 20.5 +  N euroblastom a Prednisolone (5 wk) VAC

Z .K . 8 $ 41.5 + N euroblastom a —

K .L . 10 а 55 + ALL Prednisolone (2 wk)

D.L. 8 а 42 4~ Eosinophil g ra n u 
loma

Prednisolone (2 wk)

M .P. 3 а 74 + ALL —
M.I. 6 а 85 + ALL —
H .L . 10 s 15 +  ALL Prednisolone (12 wk) 

VCR
Cytosar, Kidrolase, 
MTX, VP 16

P .I . 9 а 79 + ALL Prednisolone (16 wk) 
MTX, Rubidom ycin, 
Kidrolase

Ö.T. 6 m . а 40 + H epatoblastom a —
F .T . 2 ? 80 + Ependym om a —
B .H . 4 $ 70 + ALL Prednisolone (4 wk) M TX

A .K. 9 с? 15 4- R habdom yosar
coma

—

(n = 20 X  =  
S.D. ±

44.52
26.24

р >  0.05 (M ann—W hitney’s test)

X  = 53.08
C ontro ls
(n =  28) S.D. ±  13.16
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T a b le  I I I

R e su lt o f  A D C C -steroid in h ib itio n  te s t

Sign
Age
year Sex

AD
CC

 
in

hi
bi

tio
n 

pe
r c

en
t

Se
ns

iti
ve

 
(2

 p
oi

nt
s)

M
od

er
ate

ly
 

se
ns

iti
ve

 
(1

 p
oi

nt
) -1-Э ^

J  Clinical diagnosis

3!
Therapy (weeks)

Group of children s uffering from  autoimmune diseases

H.L. is 3 56.5 A plastic
anaem ia

Prednisolone (6 weeks) 
Anapolon

F .J. 9 3 20 A- H am m an—Rich Prednisolone (6.5 weeks)
E .É . 6 ? 0 R heum atoid

a rth ritis
Prednisolone (7.5 weeks)

F .E . 13 $ 0 -f  Ileitis (Crohn) Prednisolone (8 weeks) 
Salazopyrine

Sz.G. •1 ? 35 + D erm atom yositis Prednisolone (9.5 weeks)
B.P. 12 $ 61.5 Ц- IT P Prednisolone (2 weeks)
K.Cs. 9 3 48.5 + i t p Prednisolone (0.5 week)
V.A. 7 ? 9.5 4- R heum , a rth ritis Prednisolone (4.5 weeks)
R .R . 14 3 36 + R heum , arth ritis —
K.A. 7 ? 4 R heum , arth ritis —

Controls

X =  
S.D. ±

X «= 
S.D. ±

27.1 
23.6 
(n =

53.08 
13.16 
(n =

p <  0.01 (Mann—W hitney’s test) 
10)

28)

T a ble  IV

M athem atica l e v a lu a tio n  o f  th e  A D C C -steroid in h ib itio n  te s t  and  A D C C -capacity

Group of m alignant tum ours or haematological 
diseases

Correlation between percentual ADCC-steroid inh i
bition and  ADCC-capacity r =  —0.33 p >  0.05

Group of autoim m une diseases
Correlation betw een percentual ADCC-steroid inh ib i

tion and ADCC-capacity r  =  —0.15 p >  0.05

D i s c u s s i o n

Children with malignant tumour or 
autoimmune disease did not exhibit 
a difference from the controls as con
cerns the ADCC reaction or the

ADCC-C value. The lymphocyte popu
lation participating in the ADCC 
reaction displayed an appreciable 
overlap with the lymphocytes re
sponsible for the NK reaction. The 
literature on NK activity in autóim-
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типе diseases shows that NK activ
ity is reduced in SLE and rheuma
toid arthritis [8, 9, 15, 20], while 
authors [12] described an enhance
ment of NK activity. We did not find 
any killer activity change in either 
the ADCC reaction or the ADCC- 
capacity.

Numerous data point to the de
creased NK and ADCC activity in 
adult patients with tumour [4, 6, 7, 
17, 18, 19]. In our children with malig
nant disease or leukosis we found no 
significant differences from the nor
mal. There was no correlation be
tween killer capacity (ADCC—C) and 
steroid inhibition of the ADCC reac
tion in cases of malignant haemato- 
logical disease or tumour.

The steroid inhibition of ADCC or 
resistance differed from that of the 
controls in most cases of malignant 
tumour, and particularly in steroid- 
treated cases. ADCC steroid inhibition 
was significantly decreased in chil
dren suffering from autoimmune dis
eases. As an explanation, the idea 
emerged that prednisolone treatment 
during several months caused the in 
vivo prednisolone-sensitive lympho
cyte subpopulation to decrease or 
their steroid receptors to be blocked; 
accordingly, further inhibition could 
not be induced in response to predni
solone in an in vitro test. Another 
possibility is that steroid resistance 
may have existed even before pred
nisolone treatment. Rank-correlation 
analysis did not reveal a significant 
correlation between the duration of 
steroid treatment and the steroid 
sensitivity or resistance, thus there

was no indication of a steroid resis
tance existing initially in some of the 
cases. The question arises of whether 
it is worthwhile to apply prednisolone 
in all steroid-resistant cases.

Since mainly the IgG Fc receptor
bearing lymphocytes take part in the 
ADCC reaction, it is conceivable that 
the interindividual differences in ste
roid sensitivity may be correlated 
with a shift in the proportion of the 
To lymphocyte subpopulation.

In patients with cancer [17] and 
malignant diseases [23], there is 
much evidence pointing to cellular 
immunity, that the T cell growth 
factor (TCGF) is involved in these 
abnormalities. Grabtree et al [4] pre
sented considerable evidence that 
glucocorticoids inhibit T cell prolifer
ation by blocking the production of 
TCGF. Parillo and Fauci [16] found 
that corticosteroids suppressed NK 
activity in the human. Similarly, NK 
activity is known to be reduced in 
kidney allograft recipients treated 
with prednisolone [11].

A cytotoxic T cell line could destroy 
tumour cells only if the TCGF was 
present in sufficient amounts in the 
test system[3]. A TCGF level reduced 
by corticosteroids might be a reason 
for the lack of effect of T cells in can
cer patients. The decreased TCGF pro
duction is closely related to tumour 
progress in patients with cancer [14]. 
Steroid administration should be con
sidered with regard to the individual 
patient in the event of an initially 
decreased T cell function, in order to 
avoid a further reduction of T cell 
functions.

Acta Paediatrica Hungarica 27, 1986
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