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Absrracr. Natura! killer (N K) cells. cytotoxic for Burkill 

lymphoma cells, were found to be more active in atopic than 

in non-atopic children. Upon stimulation of lymphocyte 

cul!urcs with Sendai virus. less interferon was produced by 

cells from atopic than from 11011-atopic individuals. ln

creased N K acrivity and decreased interferon production 

may both be consequences of a T lymphocyte deficiency 

which has bcen suggested 10 be causally related to atopic 

disease. 
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Atopic disease 

Recently, evidence has accumulated that atopic 
allergy is associated with a T lymphocyte deficiency 
(reviewed in ref. 11). Although it has not been defi
nitely excluded that this deficiency is secondary 10 
treatment or to manifestations of the disease, this 
seems unlikely for two reasons; first, low T cell 
counts and decreased lymphocyte responsiveness to 
mitogens and antigens are obvious even in patients 
without overt disease and without treatment (5) and 
second, low T cell counts are present in babies of 
atopic parents in early life, before atopic disease and 
elevated levels of JgE develop (7). 

The consequence of a T cell deficiency is certainly 
dependent on the degree and quality of depression 
of various T cell functions. In atopy there is some 
evidence that suppressor T cell function is abnor
mally low (10) and that suppressor cells regulating, 
in particular, lgE synthesis are deficient ()). Thus one 
of the consequences of the T cell deficiency may be 
hyperproduction of IgE. However, the findings of 
depressed delayed hypersensitivity reactions to 
various antigens and the increased susceptibility of 
atopics to severe infections wit.h certain vira) and 
fungal agents (reviewed in ref. 2) certainly suggest 
that several different T cell functions are disturbed 

in atopy. 
Jn the present paper we suggest two mechanisms 

by which the cellular defecr in atopy may lead to 
disease. First, several immunological functions are 

subjcct to regulation by suppressor cells. For in
stance, the activity of cytotoxic. so-called natura! 
killer (NK) cells may possibly be regulated by sup
pressor cells (9) and failing suppressor function 
might therefore lead to hyperactivity of NK cells 
and hence disease. Second, several kinds of im
munocompetent cells appear to have the ability to 
produce interfcron ( 12). A faulty function of some 
particular kind of lymphoid cell might therefore, 
directly or indirectly, result in depression of inter
feron (IF) production and hence to increased sus
ceptibil ily lo vira! infections. ln this paper we present 
data on NK cell activity and IF production in child
ren with atopic disease. 

PATlENTS AND METHODS 

Pa1ie111,·. Blood specimens were ohtained from children with 

asthma, rhinoconjunctivitis and/or atopic dermatitis. who 
visited thc ou1patien1 clinic at the Childrens Hospital. 
Göteborg. To be included in the study the children had 10 

have positive skin tests and elevared serum levcls of specific 
and/or total lgE. Control specimens were obtained from 

healthy children without history or signs of atopy. 

Assay oj 11a111ral kil/er cell actil'iry. The larget cells used 

(Burkiu lymphoma cells of thc P3 H R I fine) were labelled 

with Cr61 for 4 hours. then washcd and placcd in microtrays. 

Lymphocytes. prepared by centrifugation in Metrizoate

Ficoll. wcre then added 10 the target cells at a ratio of 25: t. 

After 18 hours· incubation at 37° C. aliquots of the 

supernatants of the cullures were collected. and the radio

activity detcrmined in a gamma counter. Specific lysis was 

calculated as: 

cpm in test sample - cpm in medium control 
. 100 

cpm in lotally lysed sample cpm in medium comrol 

Assay of i11rerfero11 produc/io11. Metrizoate-Ficoll separated 

lymphocytes were cultured in microtrays at a cell con
centration of 1.5 � I06/ml. Sendai virus at a final con
centration of 300 hemagglutinating units per ml was added 

to the cultures. After incubation for 4 days the culture 

supernatants were frozen and then titrated for IF content 

esscntially according to the method of Havcll & Vilcck {3). 

The cell used for titration were of bovinc origin (MDBK cells) 
and as challenge virus vesicular stomatifrs virus was used. 
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Fig. /. atural killer cell activity againts PJHRI cells in 

atopic and non-atopic children. Studies performed on 17 

atopic (mean agc 11.7) years and 16 non-atopic (mean age 

12.2 years) 9-17-ycar-old children. Effector: target cell ratio 

was 25: I. Horizontal bars indicate median values. The dif

ferencc betwccn thc two groups is statistically significant 

(Wilcoxon test, p < 0.0 I). 

The titres obtained were calibratcd againsl an intcrnational 

reference IF preparation. 

RESULTS 

Natural kil/er cell actirity. The NK activity against 

P3HR1 cells was tested in SJ 1-17-year-old children 

(19 controls and 32 with various atopic diseases). 

There was no evident age dependency of the activity. 

Thus the median activity ( % specific Jysis) in the 

group of atopic 1-8-year-old children was 10.2 % 

and lhe median activity in atopic 9-17-year-old 

children 9.7 °:i. In the whole material NK cell activity 

was significantly higher in atopic than in non-
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Fig. 2. I nterferon production in lymphocyte cultures from 

atopic and non-atopic children. Studies performed on 32 

atopic (mean age 11.8 years) and 21 non-atopic (mcan age 

12.3 years) 9-J 7-year old children. lnterfcron liters were 

determined aftcr 4 days of culture of Sendai virus-stimulated 

lymphocytes. The difference between the two groups is statisti

cally significant (Student's I-test. p < 0.0 I). 
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atopic children (Wilcoxon test, p <0.01). The same 

significant difference (p < 0.0 I) was found when only 

the age group 9-17 years ( I 7 atopic and 16 non

atopic children) was considered (Fig. 1). The number 

of non-atopic children in the age group 1-8 years was 

too small to allow statistical calculations. 

lnterferon productio11. The production of leukocyte 

IF in lymphocyte cultures stimulated with Sendai 

virus was studied in 45 atopic and 21 non-atopic 

1-17-year-old children. There was a tendency

towards age dependency of IF production, since the 

median values obtained in 1-8-year-otd atopic

children were somewhat higher than those obtained

in lhe atopic 9-17-year-old individuals. The dif

ference, however, was not statistically significant.

When the lF-producing capacity of agc-matched

children was studied, it was evident (Fig. 2) that

the cells from atopic individuals had a depressed

capacity to form IF upon stimulation with Sendai

virus (Student's 1-test, p < 0.01 ). One o[ the atopic

children did not produce any detectable JF. This

child had a very severe disease, with asthma, eczema,

very high serum lgE levels and low T cell counts.

Apart from this case there was no obvious correla

tion between severity of disease and ability to

produce IF.

DlSCUSSTON 

During recent years speculation on the pathogene

sis of atopic diseases has been focused on the 

hyperproduction of IgE, which is frequently associ

ated with asthma as well as with atopic dermatitis 
(6). Many cases of atopic dermatitis have perfectly 

normal levels of serum lgE, however, and it is hard 

to envisage the histological picture in the skin of 

dermatitis patients as exclusively being caused by 

IgE-mediated release of vasoactive mediators. 

The hyperproduction of lgE has earlier been 

suggested to have a causal relationship to a T cell 

deficiency and a possible chain of events leading to 

increased TgE-antibody formation has been pro

posed (11 ). lf there is, as reported, a more pro

nounced deficiency in some T cell subsets, notably 

suppressor cells, than in other cell populations, 

consequences apart from increased lgE-produc

tion may be anticipated. In our present study we 

have obtained evidence that one of these possible 

consequences, namely hyperactivity of cytotoxic 

cells, may in fact occur in atopic disease. Although 

our experimental set-up did not dcfinitely exclude 

the possibility that antibody-dependent cellular cyto-








