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Abstract. We previously reported depressed polymorpho­
nuclear leukocyte and monocyte chemotaxis in patients 
with severe atopic dermatitis. The degree of impairment 
roughly correlated with the discase severity and chemotaxis 
was noted to improve rapidly with clinical remissions. This 
rapid improvement suggested thc prescnce of a short-lived 
plasma inhibitor of leukocyte function. We used a radio­
labeled PM N chemotaxis assay to asscss plasma effect on 
migration. PM N's were incubated in plasmas from patients 
with varying degrees of atopic dermatitis then washed and 
assessed for migration toward endotoxin-stimulated serum 
anractant. lnhibitory effecL varied widely and corrclated 
directly with clinical cxtent and severity of dermatitis. Serial 
studies on individual patients showed lcsseni11g of plasma 
inhibitory activity during remissions. PM ·s from patients 
with atopic dermatitis showed improved migration after 
incubation in normal plasma. There was no cvidence for 

circulating chemoattractants nor chcmotactic factor inacti­
vators. There appears to be a circulating inhibitor of chemo­
taxis present in plasma during acute flares of atopic denna­
Litis; the molecular nature of the inhibitor remains to be 
elucidatcd. 
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Individuals with atopic dermatitis (AD) have de­

pressed cell mediated immunity (CMI) (7, 10, 11) 

and increased susceptibility to viral and staphy­

Jococcal cutaneous infections (4). We have reported 

that polymorphonuclear leukocyte (PMN) and 

monocyte chemotaxis, as well as lymphocyte re­

sponse to phytohemagglutinin (PHA) were simul­

taneously depressed in patients with atopic erythro­

derma ( 11 ). PM N chemotaxis was noted to improve 

rapid ly with clinical remissions. Dysfunction of three 

major host defense. cells during erythrodermic flares 

may contribute to the symptomatology and cutane­

ous infections of atopic dermatitis. These transient 

functional deficiencies of PM N's, monocytes and 

lymphocytes may provide basic insight into the 

relationship between inflammation and immunity. 

Numerous abnormalities of human leukocyte 

chemotaxis have been described, including intrinsic 

cellular defects, deficient chemotactic factor produc­

tion, humoral inactivators of chemotactic factors 

and humoral inhibitors of leukocyte migration. 

Snyderman et al. ( I 3) have reported inhibition of 

normal monocyte chemotaxis by serum from severe 

AD patients. In this communication we report 

studies showing that plasma from patients with AD 

inhibited chemotaxis of normal PMN. Plasma inhi­

bitory activity correlated with the severity of derma­

titis and there was no evidence for chemotactic factor 

inactivators. 

MATERIALS AND METHODS 

The diagnosis of AD in pntients was based on a constallation 
of typical clinical features, and extent and severity of skin 
involvcmcnt were graded on scales of I to 5 as previously 
outlinecl (I I). Thus, a patient with generalizcd erythroderma 
would carry a rating of 5/5. Patient ages ranged from 3 LO 62 
years; most were young adulls. Some or the patients were 
under treatment with systemic antibiotics whcn studied, but 
none were receiving corticosteroids, antihistamines or other 
agents. None of the patients had evident systernic disease. 
Control subjects were normal, healthy, young adults receiving 
no therapy. 

Pr,'para1io11 oj /eukocytes 

Hcparinized venous blood was centrifuged on a Hypaque­
Ficoll gradient and mononuclear cells were removed. Cells 
below the gradient included PM N's and erythrocytes (RBC's). 
The RBC's were sedimented wilh 3 °:, dextransaline; residual 

RBC's in the PM -rich supernale were then osmotically 
lysed. The remaining PMN's were suspended at 2.6,. 1O6/ml 
in Gey's solution containing 2% bovine serum albumin 
(G BSS) then subjected to the migration assay detailed 
helow. 

P,\f N c/u:motaxis assay 

The isotope-labeled PMN chemotaxis assay of Gallin ct al. 
was used in all studies. (Briefly, this assay mcasured the 
migration of 51 Cr labelled PMN's through one filter and 
onto a lower filter (2).) Radioactivity was quantitaled 
using a gamma counter. All samples were run in triplicate; 
results were expressed as average counts per minute of three 
lower filters corrected for labeling variability between dif­
ferent donor cell populations as lollows: 





54 J. M. Hanifin et al.

Table 111. Effect oj normal plasma pre-incubation 011 Table V. EJJecl of atopic serum 011 standard attractant 
atopic PMN chemotaxis (mean CCPM±S.E.M.) 

Atopic cells Atopic cells 
Non-pre- aftcr normal 

Exp. no. incubated plasma o;.ti 

3 035±102 3 034± 85 0 
2 1 802± 66 2 692± 336 J. 33 
3 353± 85 I 396± 78 +75
4 I 185± 41 I 927± 70 -'-39
5 887± 52 I 441± 54 38 
6 l 303± 122 I 710± 34 -'-24 
7 496= 28 I 225± 99 60 
8 2 799± 351 4 489±280 -38

Mean I 482±331 2 239+ 369 -38

Parallel control studies of normal cells in normal 

AB plasma showed no change in migration. 

Chemoattracranr activiry of 11011-srimulated 
atopic plasma 

We questioned whther the cellular inhibition ob­

served with atopic plasma was due to random stimu­

lation of neutrophils by chemotactically active mole­

cules. To evaluate inherent chemotactic activity, 

we measured normal PMN migration using as 

attractants undiluted inhibitory plasmas obtained 

from J I patients with severe AD. Migration varied 

widely but we were unable to detect significant 

chemoattractant activity of atopic plasmas com­

pared with normal plasmas (Table IV). In one study 
normal plasma caused significantly greater migra­

tion, but this was not a consistent finding. 

Effect of atopic serum 011 standard atrracrant 

To detect the possible presence of circulating chemo­

tactic factor inactivators, we mixed fresh serum 

from patients with AD I : I O with standard attrac­

tant (endotoxin-stimulated normal serum). Chemo­

attraction of this mixture was then compared with 

Table IV. Comparison of normal and atopic plasmas 
as chemoattractants (mean CCPM ±S.E.M.) 

Figures in parentheses represent number of plasma tcsted in 
each experiment 

Exp. 
no. Normal plasma Atopic plasma p-value 

1 (I) l 270±70 (5) I 908 ± 294 <0.1 
2 (I) 1639±98 (2)2 712±327 <0.2 
3 (2) 4 335±83 (3) 3 579±419 <0.3 
4 (1) 2 850±42 (I) I 472± 25 <0.001 

Exp. no. 

I 

2 

3 

Attractant plus 
10 % normal serum 

2 791 ::: 71 
2 623:: 81 
3 974±118 

Attractant plus 
10% atopic serum 

2 732± 73 
2 883±68 
4 060±51 

10 % normal control plasma in standard attractant. 

Results (Table V) showed no evidence of chemo­

tactic factor inactivation by atopic serum. 

DISCUSSION 

Multiple basic defects have been identified to ac­

count for the various human leukocyte chemotaxis 

deficiencies. Abnormalities may be intrinsic to the 

cell or may be due to external influences directed at 

eitber tbe cell or the chemoattractant ( 12). l n our 

studies of patients with AD we noted that neutro­

phil chemotaxis tended to be only transiently ab­

norma!. Patients with depressed PMN migration 

during severe flares of derrnatitis showed nearly 

normal chemotaxis 48 hours later, as their erythro­

derma subsided in the hospital ( 11 ). We hypo­

thesized that a transient circulating factor may be 

associated both with leukocyte abnormalities and 

with cutaneous exacerbations. 

This report documents inhibition of normal neu­

trophil chemotaxis by plasma from patients with AD.

Inhibition was maximal when cells were incubated 

for 90 minutes prior to being washed and placed in 

the upper compartment of a chemotaxis chamber. 

As with the direct chemotaxis studies of atopic cells 

(11), the magnitude of plasma inhibition varied 

directly with the clinicial severity of disease. Plasmas 

obtained during remissions generally failed to cause 

significant inhibition. 

Since cells had diminished chemotactic function 

after exposure to atopic plasma, we questioned 

whether the defect was reversible. Migration of cells 

from patients with AD significantly increased after 

incubation in normal plasma while normal control 

PMN chemotaxis did not increase. These findings 

indicate that atopic PMN's are not intrinsically 

defective, but are reversibly inhibited by a factor 

acting either on the interna! metabolism of the cell 

or on the surface membrane. A previous study of 

chemotactic defects in the hyperimmunoglobuline­

mia-E syndrome failed to restore chemotactic respon­

siveness when cells were incubated in normal plasma 
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