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Abstract. In order to determine if an eczematous inflam­
mation could have any influence upon already established 
celJ-mediated immune reactivity, a widespread allergic as 
well as primary irritant, eczematous dermatitis was pro­
duced in tuberculin-sensitive guinea pigs. Their tuberculin 
reactivity was significantly suppressed both by allergic 
contact dermatitis due to dinitrochlorobenzene and by 
primary irritant dermatitis due to croton oil. After the 
dermatitis had subsided, tuberculin reactivity was re­
stored lo approximately the same level as before the in­
duction of the dermatitis, which suggests that the suppres­
sion is temporary. 
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It is well known that patients with atopic dermatitis 

display diminished delayed intradermal skin re­

sponses to bacterial, fungal and vira! antigens (4, 9). 
They are also less susceptible to natura] and ex­

perimental sensitization with potent antigens such 

as rhus or dinitrochlorobenzene (7, 8). However, it 

is not clear whether the suppressed cell-mediated 

immunity has any connection with the pathogenesis 

of the dermatitis, or whether the hyporeactivity is 

secondary to whatever is causing the dermatitis (8). 

Recently, several studies have indicated that 

transient impairment of already established cell­

mediated immune reactivity occurs in patients with 

various infectious as well as non-infectious, in­

flammatory processes (5, 6). One must therefore 

consider the possibility that the eczematous in­

flammation of atopic dermatitis per se might be 

involved in the diminished cell-mediated immunity 

in patients with this condition. In this connection, 
the present study was undertaken to determine if an 

eczematous inflammation could have any influence 

upon already established delayed skin reactivity in 

experimental animals. 

MATERIALS AND METHODS 

An i mals. The experimental animals were female guinea 
pigs weighing 250 lo 300 grams at the start of the experi­
ments. 

Jmmunization. Forty guinea pigs were immunized by 
injecting 0.5 ml of Freund' s complete adjuvant into each of 
the hind footpads. Four days later, they were also 
sensitized in the nape with three drops of an acetone 
solution of 30% dinitrochlorobenzene (DNCB). 

lnduction of dermatitis. Two weeks later, the skin of 
the left flank (8 by 10 cm in size, approximately 20% of the 
body surface) was shaved. In a group of 20 guinea pigs, an 
acetone solution of DNCB in a concentration of 0.1 % was 
applied on the shaved skin ( 1.5 ml/80 cm2). In another 
groui; of 20 animals, the shaved skin was liberal ly painted 
with an acetone solution of croton oil in a concentration of 
20%. After 24 hours, a florid dermatitis was produced in 
17 animals of the first group and in all of the second group. 
The remaining 3 animals of the first group developed only 
a weak dermatitis and were excluded from the study. 

lntraderma/ skin ,tests. All animals were skin tested 
three times by the intradermal iruection of 0.1 ml of a 
tuberculin solution (I /Lg PPD/ml) on the skin of the right 
back. The first test was performed 2 days before the 
induction of the dermatitis. The second test was done 2 
days after the induction of the dermatitis, at which lime 
the inflammation was still active. The third test was 
performed 2 weeks after the induction of the dermatitis, at 
which time the visible evidence of dermatitis had sub­
sided. The reactions were grad ed 24 hours af ter skin test­
ing by measuring the diameter of induration. 

RESULTS 

Influence of allergic contact dermatitis on delayed 

skin reaction 

Fig. 1 shows the tuberculin reactions before, <lur­

ing, and after the allergic contact dermatitis pro­

voked by DNCB. In the presence of the dermatitis, 
the tuberculin reactions were clearly suppressed in 

all animals. Both the size of the skin test and the 

intensity of tbe reaction were reduced. The differ­

ence between tuberculin reactions before the der-
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Fig. I. lnfluence of allergic contact dermatitis on tubercu­
lin reactivity. 

matitis (13.6± 1.9 mm) and <luring the dermatitis 

(10.2± J.7 mm) was significant (P<0.01). However, 

after the dermatitis had subsided, the tuberculin 

reactions in all animals retumed approximately to 

the leve! before the induction of the dermatitis. 

There was no significant difference between 

tuberculin reactions before the dermatitis ( 13.6± 1.9 

mm) and after the dermatitis (13.4±2.1 mm).

lnfluence of primary irritant dermatitis 011 delayed 

skin reaction 

Fig. 2 shows the tuberculin reactions before, <lur­

ing, and after the primary irritant dermatitis pro­

voked by croton oil. In the presence of the croton 

oil dermatitis, all animals showed diminished 

tuberculin reactivities. The difference between 

tuberculin reactions before the croton oil dermatitis 

( 14.0± 1.9 mm) and during the dermatitis (10.6± 1.2 

mm) was significant (P<0.01). But, when the der­

matitis had subsided, all animals restored their

tuberculin reactivities approximately to the same

leve! as before the induction of the dermatitis.

There was no significant difference between

tuberculin reactions before the dermatitis (14.0± 1.9

mm) and after the dermatitis ( 14.1 ± 1.2 mm).

DISCUSSION 

This study demonstrated that a widespread allergic 

as well as primary irritant eczematous dermatitis 
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suppressed already established tuberculin reactivity 
in guinea pigs. But, when the dermatitis had sub­

sided, the tuberculin reactivity returned to the leve! 

before the induction of the dermatitis. This indi­

cates that the suppression is temporary. 

The mechanism by which eczematous inflamma­

tion might lead to impaired cell-mediated immune 

reactivity is speculative. It has been reported that 

sensitization of experimental animals by topical ap­

plication of DNCB is accompanied by increases in 

alpha globulins and that, <luring the sensitization, 

tuberculin-sensitive animals respond poorly lo 

purified protein derivative in vitro and in vivo 

(3). Thus, the alpha globulin associated im­

munosuppression may play a role in the diminisned 

tuberculin response of guinea pigs suffering from 

allergic contact dermatitis due to DNCB. Yet this 

type of immunosuppression would not explain the 

impaired tuberculin response of guinea pigs with 

primary irritant dermatitis due to croton oil, since 

chemically induced, toxic tissue damage does not 

lead to raised alpha globulin levels (3). Other in­

vestigators have shown that a subpopulation of im­

mune lymphocytes (T blasts and their descendants) 

move non-specifically to sites of eczematous in­

flammation ( 1, 2). It is therefore likely that a wide­

spread, allergic as well as primary irritant eczema­

tous lesioo produced in tuberculin-sensitive animals 

attracts a !arge number of immune cells in the 
circulating blood, so that the animal:, fail to respond 

normally to skin tests with PPD. 
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Fig. 2. Influence of primary irritant dermatitis on tubercu­
lin reactivity. 
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Although the explanation for the association of 

eczematous inflammation with suppressed cell­

mediated immunity is unclear, this association be­

tween eczematous inflammation and anergy seems 

to have an extensive clinical significance. Thus, in 

patients with eczematous inflammation such as 

atopic dermatitis, cellular immunity may be 

temporarily impaired by the presence of the der­

matitis. This then suggests that, in the evaluation of 

cell-mediated immunity of patients with atopic 

dermatitis, it is necessary to investigate them not 

only when the dermatitis is active but also while 
they are in remission. 
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