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In the
inflammatory dis

freatment

of patients with immuno-

inhibited by
prine, cyclophosphamide and corticos
the present communication we show (hai the
performance of NK cell assays in the in vitro
presence (10% M), phar-
macological (10 M) or suprapharmacological

of physiological
(10 M) concentrations of methylprednisolone
(MP) and bydrocortisone (HC) inhibit the NK
cell activity, The mee

ism by which cortico-
NEK eal function is deseribed

MATERIAL AND MITHODS

Measwrement of NK cell activity

Mononuclear cells obtained  from heparinized
Bload of healthy hur

m adults by centrifugation
on Ficoll-Hypaque were adjusted (04« 10°, 2
% 10° 1005 % 107 and 2.5 % 10" cells/ml in
REPMI 1640 with 10% fetal calf serum (FCS

NK cell activity against K 562 target cells, 5 x

100 cells/md, was determined in a "Crorelease
vy, as previously deseribed (12). The incuba
tion period was 4 h, and the NK cell activity
was measureed in i

ate an effectorarget cell
vatios 80/1, 40/1, 20/1, 10/1 5/t

and Some

experiments were carried ont only at BT -
BO/1. The experimental release (R) was caleu-
Tated by the formuli

fanty
2100 G

W Ativity released in the supern

total activity

specilic release w

The the difference hetween
experimental release in the pr

cells

ence of cllector

and experimental release when tirget cel

were incubated with medinm only. The percen-
of "y el

wade in iplic

tage

s was caleulated for samples
CSD = 0-3.0%). The

y detern pave a coelli

withi

ations
3.0%. The
mination on samples from

Tt
day-to-day deter
the donors
wave overall cocfficicnts of variation of 20 %

o variation of

smne

Incubation of cffector cells w0ith MI and 11C

MP (Solumedrol, Upjohn) and 11C (Solucortef,
Upjohi) were dissolved and diluted in RPMI
The stock solutions were 10 mg/ml. 4 x 100
effector cells were incubiated with MP or T1C (11,
377C) at inal concentrations of | mg/mlor less
In most experiments MI and FIC were present
during the subsequent ineubation with target
cells as well, bt in one series of experiments the

effector eells were washed 3 times i RPMI
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aetivity measured a varions elfecin o1 1) el vatios

of thiee s shown

One represent

before incubation with target cells ible toxic

effects of MP and HG
fector cells with Nigrosin 0.02 % (w/v). Alter 5

tested by staining the

of
I incubation with the drugs. cell viability wis

more than 95 %

Incubation of cffector cells awith interferon (1F)

10 pl of 10" TU/mlof a-11 were added 1o 990 pl
of 4 x 100 elfector colls/ml. 11 was kindly
provided by Do Robert Jordal, The Blood
Bank, Copenhagen County Hospital, Gentotte,
Denmark. The ¢
for 1 hat 37°C and 11 was also present during

Ils were preincubated with 1F

the ineubation with target cells

Single cell agarose assay
The method was performed as deseribed by
Grimm et al. (5) and Pedersen et al. (1) with
The

pensions prepared on

minor modifications (13) cltector cells

were NK eell-enriched st

discontinuous Percoll (Pharmacia Chemicals
Uppsala,

viously by

weden) gradients as described pr

monen et al. (14). By this method
the effector cells contained 60-70 % of large
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Vi 20 Mononuchear cells were incubated with various con
fons of MP and TC andd used washed o unwashed ar
& for NK cell aetivity
ol six s shown

® MO

One representative experin

NP wash: A HC A HC

+ wash

granular lymphoceytes (LG, identified mor-
phologically in- Giemsa stained evtocentrifuge
preparations as deseribed (12), 2.5~ 10" effee-
wr cells and 2.5 x 10" target cells were mied
in a ol volume of 0.25 ml RPN widh 10 %

I

min and incubated for

5

Ihe cells were centrifuged ar 500 ¢ fon
37°C

were bound

5 min, During
this time some of the ymphoeyte

(o target cells and formed effector/targer cell

Subsequently, the peller was resus-
I'he
cells were then added o 0.6 ml of the agarose

conjugates

pended by shaking for 3 on a whirlmixer

solution, which had been precooled o approx
40°C, resuspended with a Pasteur pipete and
added dropwise to Petri dishes. The percentage
of effector/target cell conjugates, referred o as
o binding cells (5 TBC),

the pereentage of t

wis determined by counting the number of
conjugates and the (ol number of lympho-
eytes. A least 100 lymphoeytes were counted
and the experiments were carried out in dupli-

eate

RESULTS
MP and HC (Umg/ml 2.7 1076 were prein-
cubated with effector cells and present during the
incubation with trget cells. The inbibitory effect
OF MP and TG on he NK cell activity at different
BV vatios is shown in Fig, 1 When MP and HE
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were meubated with effector cells, washed or

unwashed, before incubation with tavget cells,
NK cell activity was significinly inhibited (72 <
005, = by atconcentrations of 1010 mg/ml
(27 < 1027 < 10 A1) (Fig. 2). Phe inhibi
tiom of NK el activity was significantly higher
when MI and T at concentrations of ©mg/ml
(2.7 = 10 M) were present daring the incubi
tion with target cells compared 1o the NK ecll
activity abt

cd when effector cells were washed
(P < 0.05) (Fig. 2)

Fhe effect of T o the drag-induced inhibi-
tion of the NK cell activity is shown in Fig. 5
o reduced the glucocorticosteroid-induced
hibinon of NK el activity, but the absolute
tevel of the TF enlianced NK el activity wan
below the TH-cahanced NK- cell activity ol the
comtrols, as T stimudated control and
the
Vhere was no significant. difference in
the relative NK cell
between control cells and cells inen
0). Mean
per cent increase in NK cell activity of control
ellector cells alter TF hoosting was

wean per cent increase in NKeell
cells menabated NP
(000105 ne/mly was 26-40 %
NK - cell

and TG

hoth

wlicovorticosteroid-treated cells 1o s

extent

Hinduced inerease in
activity
bited with ghicocoricosieroids (1
35 G while
activity of
and 11

Baseline as

eltecion with

well as IF-enhaneed

MP

almost tonally suppressed

activity after

incubation with e/l win

Fo study whether the incubation of effecior
MP e

interlerence with the recognition and adl

cells with and mhibited cvialysis by

sion
step. or by blocking the final killing eve
adliesion ol ellecte

cells to target cells afier
incubation with MPand THC T g/l (2.7 < 10
A wars studied in i single cell agarose (Table 1)
The data clearty show that MP aand 1C parily
inhibit effector/target cell conjugate formation
Washing the effe

or colls after preincubation
with glucocorticosteroids had no eflect. Ve abil-
ity of the Percoll-lractionated effector cells used
edinte NK cell
il (Vable 1)

in the single eell agarose assay to

activity was tested in

DISCUSSION

The effect of corticosteroids m vieo on NK- cell
activity has been desevibed by several authors
Pariflo & Fauei (8) fornd 12 mg of the Tong-
acting propi 1 dexamethasone o
at 20 and 18 L
Onsind & Thorshy (7).
as well as Ktz et all (6), showed inereased NK

ation of

decress

o NK cell activity

normalization by 96 L

with

cell activity a4 hoafier v, hydvocortisone
We fonnd thae
W MPPTY (1 n

1 consecutive days) in

300
g and 400 mu. respectively

methylpreduisolone pulse the

MP intavenously on
patients with rheamatoid avditis produced a
ble fall in NK - cell activity during
MPPT, when measured on day 1 atier the ¢
and thivd injection of MP

consic

=
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NK cell activity was dess than hall that bhefore
MPPE (10
MPPT induced a strong wreversible effect on
NK

sumnmarized here

Fhese vesults indicated thae

cells. Phe resalis of e different studies
are ot directly comparable
hecause the NKcell activity was measured

diflerent

times after corticosteroid adminisiva-

tion and different doses and different cortico-

ions were used

steroid prep.
1 hias

previously been shown that cortico-

steroids given inravenously o bumans. cise

Iymphocytopenia, monoeyvtopenia, cosinopenia

and neatrophilia which reach their maximum 4
VK

ctivity after in viva corticosteroid reported here

I atter administaion. The changes in

he be related o the fact that corticosteroids

in therapentic doses canse - reversible e

distributi

ol certain subpopulations from the
civenlation o other body compartments
Oih

assays inthe i pive presence of corticosteroids

rwise the  performance of oviotosic

allows &

study of the divect effect of cortico
steroids on the NK activity without fluctuations
in Jencoeyte populations. Hoffiman et al. (3)
demonstrated i vito that the presence of phar-
hvdrocortisone

concentrations ol

macologic

inhibited NK cell activity, whereas Ktz et al

(6) were umable 1o demonstrate this, The dura-

tion of Iymphocyte preineubation with  the

drag. and the effect on fymphoeste vinbiliy.

are not reported

Phe i oito resalis presented in this

com-

mumication showed hat pharmacologic con
trations of MP (107 A0~ 3.7 jg/ml) and
TIC (106~ 5.7 pg/ml) (2) deereased the NK
When MP and 110 wer

from effector cells, hetore incubat

cell activiey removed

bowith -

et cells, the glucocorticosterotds stll induced
NK cell

yesults are moaccordance with the i vrieo (v

©hibition ol activity. These in eitro

ings that high doses of MP induee ireversible
ion- ol the NK-cell function (10),

As addition of 117 was not able to abolish the

suppres

drng-induced suppressed NK - cell activity, we

conclude that the mechanism by which cortico-

function is not due to o
Furthermore, the
finding that MP and TC inhibie the NKcell

Pereoll frae-

steroids inhibie NK cell
Blockage of 117 production

activity of monoeytedeplered,

FINTIY

NK

corticosteroids

celis. di
NK cell
activity through o divecr effeet on the NK cells

Gonated, cell-enriched ellector

cates that mhibit the

Bmune evtolysis mediated by both evotosic

T eells. NK cells and K eells is a consequence
of two separate evens. The first step imvolves

vecognition and hinding of the eviolvtic cells

targ n

eelts., dhe second step s the Ivtic react

which Jeads o the destraction of the target

cells. The binding step s knows

10 be depen

dencon he supply of crrergy. and on the inee

vity of microfilaments. The Iveie siep s depen

o divalent

dent on energy supply. the presence

cations, the emperature and the integrine of
both microfilaments and - micrombali i the
elfector cells. Tnaddition, the vtic step i

dependent on an intact seeretory svstem (1)

Ihe single cell agarose assay allows the study ol

the effector eell binding to target. A wide vari

ety of agents or treatmients have bheen shown o

inhibit NK cell activity. With nany of these. it
ix already possible (o state whether they adltect
initial recognition or whether they only inhibit

nddin

events

some post-!
EDTA. Cyie

were thus shown to inhibic the adbesion siep (1.

Fropsin, pronase.

halasin B and immunecompleses

13). This report shows that preincubation of
elfector cells with NP and 11C inhibits the
adhesion stepax o well The  presence of
alucocorticosteroids during  the fornation of

conjugates had no influence. The inhibition of

elfector/target cell conjugate form

ion was not

while the presence of NP and HC wich

wet cells induced
NK cell

corticosteronds,

complete suppression o
that gluco-
NK el

post-binding events

activity, This indicates

the

while present in

assav, also mhibic some

In conclusion, the vesulis presented in his

veport suggest that NK cells are strongly
corticosteroid-sensitive, and that NP and HC
inhibit NK cell activity: by inhibiton of the

adh we ol elfector cell binding 1o target
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