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Many invcstigators have noted that atopic 
dermatitis cannot be directly rdated to 
atopic reagins, and if allergic mcchanisms 
need be involved in its pathogenesis, the 
allergy might be of the dclayed typc (g). 

It is well known that many patients with 
atopic dermatitis havc an immediatc wheal 
type of sensitivity to human dander extract 
(1, 71 22, 23). Howcvcr, therc are no re
ported studies conccrning the incidence and 
characteristics of the delayed intradermal 

reactions to the cxtract. 
The present study was can-icd out to 

determine (i) the inci<lence and the gross 
and histological characteristics of the de
layed intra<lermal rcactions to human dan
der cxtract and (ii) thc dclayecl reactivities 
lo bacterial and fungal antigens and the in
flammatory responses to chemical agents, 
in patients with atopic dermatitis. 

Moteriols ond Methods 

Selection of patients. Path:nts with atopic 
dermatitis, bronchial asthma and nonatopic 
dcrmatoscs were cxamined. In the asth
matic group, the patients who had active 
atopic dermatitis simultancously were ex
cluded. The nonatopic dermatoses consisted 
of contact dermatitis, acne vulgaris, der
matophytosis, psoriasis, vitiligo, and othcr 

noneczematous dermatoses. 
Preparation of dander extract. Dander 

from the scalp of hcalthy young men was 
washe<l in a ]arge volume of acl'tone for 
24 hours. The acetonc washings wcrc dis
carded, and the residue was dried al room 
temperature. Two grams of the dry powder 

werc mixcd in 20 ml of phosphate buffered 
saline (pH 8.o) and homogenized in a glass 
homogenizer. After the addition of 180 ml 
of the buffered saline, the homogenate was 
shaken at 4°C for 48 hours, and centri
fuged at 12,000 rpm for 15 minutes. The 
supernatant was dialyzed against repcated 
changes of phosphate buffered saline (pH 
7.2) at 4°C for s days. The dialyzed ex
tract was filtered through Chamberland L3; 
thimerosal was addcd to make a final con

ccntration of 0.01 %. Cultures of the ex
tract on blood agar and in thioglycolate 
liquid medium wcrc negative. Determina
tion of total nitrogen of the extract by 
micro-Kjcldahl method gave g mg/ioo ml. 
The extract was dilutecl with 15 volumes 
of sterile saline, storcd in sterile vials at 
4° C, and used for inrracutaneous tests. 

Preparation of other Test Substances 

a) Staphylococcus albus.-S. albus was har
vested on agar plates, washed three times
with saline, mixed with 50 ml of saline and
crushed by a French-pn:sser. The mixturc
was adjusted to pH 8.o by the addition of
a few drops of 10 % NaOH, shaken at
4 °C for 48 hours, and ccntrifuged at 10,000
rpm for IO minutes. The supernatant was
filtcrcd through Chamberland L31 and thi

merosal was added to make a final concen
tration of 0.01 %. The sterility of the ex
tract was confirmed by cultures on blood
agar and in thioglycolate liquid medium.
The extract was dilutcd to contain 1 mg of
total protein per ml.

b) Staphylococcus aureus. An cxtract
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of S. aureus was preparcd by the s:ime 

procedure as in a). 
c) Corynebactc.>rium acnes. C. acnes was

culturcd on agar plates by thc ion stccl 
mcthud (Parker), and thc cxtract was prc
pared by the same procedure as in a). 

<l) Altemaria.-An extract of alternar
ia was prepared by the mcthod describcd 
in thc paper by Pujisawa et al. (3). 

e) Tuberculin. Ol<l tuberculin in a dilu
tion of 1 : 2000 was prepared. 

f) Croton oil. -o.or % croton oil in
saline containing polysorhatc at the con
centrution of o.r mg/ml was prcpared. 

Skin test. 0.1 ml of each substance was 
injectcd intradermally. The test site was 
usually the uppcr portion of the back, hut 
when the area was invulvcd by eruptions, 
thc flexar surfaccs of thc forearms werc 
used. Rcadings were made 15 minutes and 
48 hours after injection. The immediatc 
rcactions were graded by the diameter of 
the wheal and thc clclayed rt•actions by the 
diameter of the maculopapulc. 

Results 

Tablc , shows the results of delayed reac
tions to human dander extract. The reac
tions consisted of b.-ight or dark red 
maculopapules with various <lcgrees of in
duration. As 49 out of 50 nonatopic con
trols developed maculopapules with diame
ters less than 5 mm, the reactions were 
grad ed as follows: 

maculopapulcs with diameters kss 
than 5 mm, 

-1 =diameters betwccn 5-10 mm,
f- + diameters bctween t r-15 mm,

+ � --1- = diameters larger than , 5 mm.

The incidence of positive dclayed reactions 
was significantly higher in the patients with 
atopic dermatitis than in thc asthmatic pa
tients or the nonatupic controls (chi-square 
test, P<o.001). 

The relationship of delayed reactions to 
the agr of the patients with atopic derma
titis is shown in table 2. Positive ddayed 
reactions were produced in 56 0/o of the 
patients aged 1-5 years, 53 0/o of the pa
tients aged 6-1 s years, ond 66 % of thc 
patients over 15 years of agc. 

Table 1. Delayed reacrion to human da11dar 

No. of 
Rc,11..uon 

c::ase• I t + �

Atopic 
dermatiti� 100 42 20 19 19 

asthma 20 16 4 0 0 

nonatopit so 49 0 0 

Tablc 2. Delayecl re11crio11 ro lwman dander 1111d 
ag<.' of pa1ie111s wii/1 aropic dermaiitis 

Agc of No of ltc�ct,on 

patient, cascs 
... t t t 

(}cor•) 

1-5 32 14 10 5 3 
ti-15 38 18 5 8 7 

16-40 30 10 5 6 9 

Tablc 3. lmmediate reactio11 ro Imman dander 

Nt> of Diameter (mm) 

Atopic dcrmatitis roo 
asthma 20 

nonatopiL 50 

49 

8 
40 

20 

8 
5 

21 

31 
4 
5 

Table 4. Relatio11s/iip of delayed a11d immedi11TI! 
re11crio11 i11 patie11ts ivirh awpic dermatitis 

\\"heal (mm) 
Ddaycd rnction 

� t t 

ro-15 �7 10 8 " 

16-20 Il 5 2 2 

21- 5 6 7 13 

Table 3 shows that intensc imme<liate 
reactions to the extract werc scen more 
frcqucntly in the patients with atopic dcr
matitis and the asthmatic patients than in 
the nonatopic controls. 

The relationship of delayed to immediate 
reactions in the patients with atopic der
matitis is presentcd in table 4. Although 
positive delayecl reactions tended to be more 
common in patients who had initialJy devcl
oped intense immecliate r('actions, therc 
wcrc o considci-oblc numbcr of patients 
who devcloped weak immediate and strong 
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Table 5. Delayed ,c,action ro lwcterial and f,mgal antigens 

1'0. OJ RC'a1.tion 

Antigen, Patients 
C.I\C) negaU\'C posit1\'e 

Staphyloc. albus Atopic <lermatitis 10 8 2 

nonatopic 8 7 

Staphyloc. aureus Atopic dermatitis 15 8 7 

nonatopic 45 20 25 

Coryneban. acnes Atopic dermatitis 7 7 0 

nonatopic 19 6 13 

Alternaria Atopic dermatitis 20 17 3 
nonatopic 40 15 25 

Tuberculin Atopic dermatitis 42 15 27 

nonatopic 

delayed reactions. In the patients with 
bronchial asthma, however, an intense im
mediatc rcaction was usually not followed 
by a positive delaycd reaction ( ta bles 1 

and 3). 

H isrological characrerisrics of rlie delayed 
reactions 

The reactions werc cxamined histologically 
in four patients with atopic dcrmatitis. 
Slight hyperkeratosis and acanthosis were 
present. The dermis exhibited a moderate 
or intcnse perivascular infiltrate consisting 
largely of mononuclear cells and varying 
amounts of eosinophils. Neutrophils were 
scanty. No changes wcre seen in the walls 
of the blood vessels. 

l11tract1ta11eous tests with otlier antigens 

All of thc subjects were over 15 years of 
age. The results of delayed reactions to 
bacterial and fungal antigens are sum

marized in table 5. The reaction was con
sidered positive if maculopapule of 10 mm 
or greatcr in horizontal diameter was pres
ent. Delaycd reactions to staphylococcus 
albus, s. aurcus, corynebacterium acnes, 
altemaria, and tubcrculin werc weaker, or 

at least not strongcr, in the patients with 
atopic dcrmatitis than in thc nonatopic 
controls. 

42 3 39 

Histology of wberculin reacrion in patients 
with atopic dermatitis 

Fivc biopsies were pcrformed on test sites 
which manifested an induration of 5 mm 
or greatcr at 48 hours. Slight hyperkeratosis 
and acanthosis werc present. The dermis 
showed an intense inflammatory infiltrate 
which was composed largely of mononu
clear cells and varying number of eosino
phils. Two of the five specimens containecl 
a moderate number of eosinophils and thc 
other three contained a few scattered 
eosinophils. 

lntracuraneous tests witli chemical agents 

Inflammatory responscs to formalin and 
croton oil at 48 hours were almost the 
same in the patients with atopic dermatitis 
and the nonatopic controls (table 6). 

Discussion 

Delayed rcactions to various antigens in 

patients with atopic dermatitis have been 
discussed by many investigators. 

Ofuji er al. (12, 13
1 

14) reported that 
delayed rcactions to S. albus, S. aureus, 
alternaria, aspergillus, penicillium, and tu
berculin were weakcr, or at lcast not 

stronger, in patients with atopic derrnatitis 
than in controls. Gudj6nsson er al. (s) 
showed that the tubcrculin rcaction was 
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Table 6. Tuf lammaw, y respo11ses ro chemical agems 

J\�t!l\t� Patient� 

Formalin Atopic dermatitis 
nonatopic 

Croton oil Atopic dermatitis 
nonatopic 

positive in 90 0/o of Swedish chil<lrcn but 
was negative in 34.5 % of children with 
atopic dermatitis. Rajka (17, 18, 19) ob
served that delayed reactivity to staphylo
vaccine, streptococcal extract, tuberculin, 
PPD, various mold extracts, and mumps 
vaccinc was low in patients with atopic 
dermatitis. 

On the other hand, Palacios et al. ( 15) 
found no apprcciable cliffercnce in delayed 
reactivity to bacterial, vira! and fungal 
antigens between patients with atopic der

matitis and controls. Green et al. (4), ex
perimenting with 12 common inhalant anti
gens, reporte<l that atopic individuals ex
hibited no greatcr incidence of delayed re
actions than nonatopic individuals. 

In regard to the delayed reactions to 
human dander extract, Kopecka et al. (8) 
made passing reference to the occurrence 
of such reactions in patients with atopic 
dermatitis. The present study showed that 
the incidence of positive dclayed reactions 
ro human dander extract was significantly 
grcatcr in patients with atopic dermatitis 
than in patients with bronchial asthma or 
nonatopic dermatoses, whereas delaycd re
actions to various bacterial and fungal anti
gens were weakcr in patients with atopic 
dermatitis than in nonatopic controls. 

Parish (16) noted that contamination of 
skin by bacteria or fungi might play a role 
in an intradcrmal reaction to skin material. 
However, as shown in this study and dc
scri bed by other investigators, delayed reac
tions to bactcria or fungi are generally 
weaker in patients with atopic dermatitis 
than in controls. This would eliminate, 
largely if not completely, thc possibility 
that bacterial or fungal contamination is 

involvcd in the occurrence of positive de
,o - 337·, 384 Acta D<rm. �9: 3 

)\o or React,on (mm) 

case 0-5 h-10 JI-

18 17 0 

18 0 18 0 

19 2 17 0 

18 17 0 

laycd rcactions to human dander extract in 
patients with atopic dermatitis. 

Another possibility is that an increascd 
nonspccific inflammatory rcactivity might 
play a role in thc development of positive 
delaycd reactions to human dander extract. 
This would be also exduded from the re
sults of intracutaneous tests with the chem
ical agents and the bacterial and fungal 
antigens, which indicate that nonspecific 
inflammatory rcactivity is not enhanced in 
patients with atopic dermatitis. 

In the asthmatic patients, the incidence 
of positive delaycd reactions to human 
<landcr extract was significantly low, al
though the immediate reactivity to the ex
tract was almost the same as in the patients 
with atopic dermatitis. In the dermatitis 
patients, however, positive delayed rcac
tions to the extract were frequently ob
served even among those who developed 
weak immcdiate reactions. This would in
dicatc that thc delayed reaction to the ex
tract is not related to the immediate atopic 
allergy. 

Thus, it seems that the delayed reaction 
to human dander extract is specific to 
atopic dermatitis, and the gross and histo
logical resemblance of the delayed reaction 
to tuberculin reaction would suggest that 
the delayed reaction to human dander cx
tract might be a manifestation of delayed 
hypersensitivity. 

Finally, Simon (21) demonstrated that a 
high percentage of children with atopic 
dcrmatitis gave positive cczematous patch 
tests to human dander. Although he sug
gested the etiological significance of human 
dandrr in the dermatitis, othcr investigators 
(Il, 20) regarded the dandcr as a non
specific prurigenic stimulus. However, therc 
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are reports that a certain substance can 
causc both eczematous- and tuberculin-type 
hypersensitivity (2, 6, 10, 24), so that 
Simon·s studies would deserve re-evalua
tion. 

SUMMARY 

Delayed skin react1v1ty to human dander 
extract in patients with atopic dermatitis 
was examincd by intracutaneous testing. 
The incidence of positive delayed reactions 
to the extract prepared was significantly 
highcr in patients with atopic dermatitis 
than in asthmatic patients or nonatopic 
controls. 

Delayed reactions to bacterial and fungal 
antigens were, on the othcr hand, generally 
weaker in the patients with atopic denna
titis than in nonatopic controls, and inflam
matory responses to chemical agents were 

the same in patients with atopic dermatitis 
and nonatopic controls. 

It seems that the development of the de
layed reactions to human dander extract is 
specific to atopic dermatitis and not related 
to atopic allergy. 
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