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Abstract. Lcukocyte migration tests \\ith a human dander 
cxtract wcrc pcrrormcd in 16 patients with atopic dcrmatitis 
and in 10 normal comrot,. Significant inhibition a� wcll as 
stimulation or migration or leukocytes were obsened in 11 of 
the 16 patients "ith atopic dermatitis. Inhibition of migration 
could be ehctted only in thosc cases where dela}ed skin reac­
tions lo the dander were strongly positive. These rcsults in­
dicatc that u state of dcla}ed hypersensitivity again�t com­
ponents of human dander cxists in some patients with atopic 
dermatitis. 

Many invcstigators have reportcd that delayed 
intracutaneous reactions to fungal, bacterial, vira! 
and inorganic substances are not prevalent in 

patients with atopic dermatitis (7, 8, 9, 10, 11, 16). 

However, we have previously shown that the fre­
quency of positive dclayed intracutaneous reactions 
to a human dander extract is significamly higher in 
patients with atopic dermatitis than in non-atopic 
controls ( I 6). 

The leukocytc migration test, according to a 
number of investigators, is an in vitro correlate of 
delayed hypersensitiviIy (3, 4, 5, 12, 17), and it has 
been succcssfully applied in various clinical hyper­

sensitivity states (I, 2, 6, 15). We therefore con­
sidered it of intcrcst to investigate the effect� of 
human dander on the in virro migration of leuko­
cytes from patients with atopic dermatitis. 

MATERIALS AND METHODS 

Subjecrs. 16 patients with atopic dermatatis, ranging in age 
from 1410 34 years, werc tcstcd. The diagnosis was established 
on the basis of morphology and distribution of skin lcsions. 
They had lichenified patches which invol,ed the antecubital 
and popliteal fossae, and other predispo;ing areas. T" el,e of 
the 16 patients had an immedia1e famil} history or respiratory 
atopy or ccicma. The control group consistcd or 10 healthy, 
11011-atopic persons in thc agc range 20 10 42 years. Thcy hud 
ne,er suffcrcd from eczematous skin discase. 

Human ,ta11der prepam/1011. Dandcr from the scalp of 
healthy adults was defatted with acetone. 5 grams of the de­
f atted dander was mixcd in 50 ml of phosphate-buffered 

salinc (pH 8.0) and homogenizcd in a glas, homogenizer. 
Arter 1hc addition of 450 ml or the buffcred salinc, thc homo­
genalc was shakcn at 4 C for 48 hours, and centrifuged at 
12 000 rpm for 15 minutes. The extract was dialysed against 
distilled watcr. Sincc the ac1i,i1y of the extract \\ith regard to 
skin rcac1ions had bcen found 10 rcmain in the supernatant, 
the sediment was discarded. The supernatant wa� dricd by 
lyophilization and uscd throughout lhe study. 

L,•11koc)'te migration test. The tcchnique dcscribed by So­
borg & BendiJten (13) \\8S followed. but \\ith minor modifica­
tion,. Heparinized blood (15-20 ml) was obtaincd from a 
cubital vein. Whitc blood cells wcrc harvested aftcr dextran 
scdimcnlation and W(l,hed four timcs by serial ccntrifugation 
with Hanks' balanccd salt solution. A 10 °. packed cell 
,otume in TC-199 medium was then preparcd. The cell 
suspension was aspirated into cap11lary tubes. One end of 
each lube was sealcd with silicone, follo1�ed by cen1rifuga1ion 
a1 500 rpm for 5 minutcs. The tubcs werc then cut just below 
the cell-fluid in1crface and thc cell-containing purt of each 
tube ""' fixed in a 11ssue cuhure chamber "ith silicone. T-.o 
control cultures \\Cre filled with TC-199 medium containing 
10011g of streptomycin per ml. and 1he other duplicate cul­
tures wcrc filled with thc medium lo which dander extract 
(600 /IS protein per ml) was addcd. The cultures wcre in­
cubatcd for 24 hours al 37°C and thcn the area over which 
thc cells had m1gratcd was prOJCCted tluough a projcction 
micro,cope and traced on section papcr- The area on thc 
papcr was mcasurcd by counting thc sections. The quanti1a-
1ive value of the migration was calculatcd as the average value 
of two identically treatcd cultures. lf, within onc such pair or 
culture,. the ,·ariation from one migration area to another 
dirfcrcd by morc than 10 •0 , the test was discarded. The 
rcsults were exprcssed as a migration index, which is thc mean 
area or migratiol\ in chambers containing dandcr extract, 
div1ded by the mean area of migration io chambers without 
the e"ract. 

Prcliminar} srndies in which thc protein conccntration of 
the medium containing dander extract was 60, 150, 300, and 
60011g per ml established that thc last of them gavc the most 
consistent irlhibition of migration or leukocytcs from patients 
with atopic dermatiti�. Al this concentration. ho"ever. the 
migration of leukoc} tes from normal subjects was scarcel} 
inhibitcd. This concentration was thcreforc used for the 
present study. 

Ski11 test. Aftcr the leukocytc migration test had been 
carricd out, skin tests ,.,,.ere pcrformcd by the mtracutaneous 

injcction of 0.1 ml of a saline solution of thc dander extract 
(I011g protein per ml). The reactions were read aftcr48 hours. 
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Fig. I. Resulls of thc leukocytc migratio11 test using human 
dandcr as the antigen in 16 patients wi1h atopic dermatitis 
and in 10 normal controls. 

RESULTS 

Fig. l shows the distribution of the migra1ion indices 

of I 6 patients with atopic dermatitis and JO normal 

controls. Whcn the indices of the atopic dermatitis 

patients are regardcd as a group. the mcan value is 

l.07 +0.57 s1andard deviation, while the mean value 

of the controls is 0.96 ±0.17 S.D. Tbis difkrence in 

the standard deviation indicates that the observa­

tions rrom thc patients with atopic dermatitis and the 

controls form two significantiy different populations 

(f = I 0.58, p 0.0 l ). 

Migration indjces below the lower limit of the 

normal range (mean - 2 S.D.) were obscrved in 5 of 

the J 6 patients with atopic dermatitis and indices 

over the upper limit of the normal range (mean 

2 S.D.) in 6. Yalucs in the remaining 5 patients fell 

within the normal range. 

The relationship between Jeukocyte migration 
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indices and delayed intracutaneous rcaction to 

human dander in patients with atopic dermatitis is 

given in Fig. 2. It can be seen that inhibition of 

migration was elicited in those cases where delayed 

skin reaction to the dander were strongly positive, 

while stimulation of migration was observed in the 

patients with weak skin reaction. 

DISCUSSIO 

We have prcviously reportcd that positive delayed 

intracutaneous reactions 10 human dander are more 

prevalent in patients with atopic dcrmatitis than io 

those with other dermatoses, or normal controls 

(16). This reaction grossly and histologically re-

sembles the tuberculin reaction which is a manifesta­

tion of delayed hypersensitivity. 

By using the leukocyte migration test, this study 

demonstrates that human dander induces abnorma! 

migration indices in 11 out of 16 (68%) patients with 

atopic dermatitis, inhibition of migration being 

found in 5 and stimulation in 6. According to S0borg 

(l 4), it is necessary lo use subtoxic antigen con­

centration to ensure inhibition of migration in all

sensitive cases, and if the antigen conccntra1ion is

rixed al a relatively lo\\ level, the results will depend

upon the degree of sensitivity in such a way that high

sensitivities induce inhibition and low sensitivities

stimulation. In the present study, the )imitation of

the human dander source and the crudc method of

antigen preparation (although the pro1ein con­

centrntion employed was considerably high, the pre­

paration might contain a )arge amount of proteins

without antigenie property) did not allow the use of 

an antigen concentration as high as desirable. This 

may account for the occurrence of inhibition as well 

as stimulation of migration in the present study. It is

worthy of note that, at the antigen concentration

employed, inhibition of migration could be elicited

ooly in those cases where delayed skin reactions lo

the dander were strongly positive .

The migration of leukocytes from normal controls 

was scarcely affected by the dander. 

Thus, it would appear from these in vivo intra­

cutaneous and in vitro leukocyte migration responses 

that some patients with atopic dermatitis exhibit 

delayed hypersensitivity to components of human 

dander. 
,e!Ry•d skin r••ctiono in•·= It remains 10 be determined whether the delayed 

Fig. 2. The rclationship het"ccn the delayed skin reac1ion hypersensitivity to human dander represents merely 

and 1he migration index in patients with atopic dermatitis. a superimposed sensitization due to the direct eon-
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tact between the dander and an already damaged skin 

of the patients, or whether the hypersensitivity has 

any reJationship to the pathogenesis of the disorder. 
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