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Fig. I. Comparison of the antigenie activity of thc sweat 
bcfore and after dialysis. 

obtained by four antigen preparations was regarded as the lgE 
antibody titcr of the patient. 

RAST-inhibition res! 
To examine cross-reactivity of thc antibody to sweat. RAST 
inhibition test was performed using the mite cxtract and 
Staphylococcus aureus in a case who showed the RAST score 
(2.0). Since proper amounts of lhcsc two antigens lo use for 
antibody absorption were not known, the assumption was 
made that 0.1 mg of thc mite extract (Dermatophagoides 
farinae) or formalin-fixcd Staphylococcus aureus (protein A 
negative Wood 46 strain) was equivalent lo I mg sweat pro
tein. The sweat was prepared in I 000. I 00. I 0, I and 0.1 µg 
protein/ml saline. and the mile extract and Staphylococcus 
aureus wcrc prcpared in 100. 10, I, 0.1 and 0.01 µg weight/ml 
salinc. respectively. Aliquots of the serum (0.08 ml each) 
wcre incubated al 37'C for 30 min with thc same volumes of 
the live conccntrations of the three antigens mentioned above 
in parallell wilh the same volumes of saline solution as 1he 
control. After incubation lgE antibody t0 sweat in each sam
ple was measured by RAST using the discs coupled with 50 
times conccntrated and dialyzed swcat. 

RESULTS 

Skin tes/ 1hres/10/ds to ou·n sll'eat in 1he 
patients 1ä1h atopic dermatilis and in t/Je 

normal contro/s 

Forty-three of 45 atopic patients showcd positive im
mediate-type skin reactions to sweat al titres between 

I and 256 (geographic mean of 43 positives: titre 

11.8), whereas only 4 of 22 control subjeets ( 3  with 
urtiearia and I with follieulitis) showed positive reae-

tion at tiln:s between 2 and 8 (geographic mean of 4 
positive cases: titre 6. This difference is statistically 

significant (chi square test. p<0.01). All subjeets in
jeeted with sweat complained of piercing sensation 
du ring infusion ofthe sweat into the skin at the sweat 

concenlration between tilres 1 and 4. The sensation 

stopped immedialely after infusion. 

The effect o.f dia/ysis on the antigenie 

acliviry of 1he sweat 

The antigenie activily of the sweal before and after 

dialysis as demonstrated by skin test thresholds 

showed no difference when examined in 7 patients 

(Fig. I). 

Comparison o.f the skin reactii•ities o.f the 

patients wirh awpic dermatitis ro su:ea1 

and house dus/ 

Fig. 2 demonstrates the relation belween the skin 

reactivities to sweat and house dust of 45 patients 
with atopic dermatitis. The skin test thresholds to 

house dust were titres I 000 to 64000 (mean of 36 
positive cases: titre 8 300). The skin test thresholds lo 

the two antigens did not run parallel (r=O.2247). 

The relation of the serum lgE /euels and 

the skin test thresho/ds 10 sweat in rlte 

patienrs u·i1h atopic dermatilis 

Fig. 3 shows the relation between geographically plot

ted serum lgE leve! and the skin test threshold lo 
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Fig. 2. The relation betwccn the skin test reactivities 10 sweat 
and house dust in atopic dcrmatitis. No significant correla
tion was observcd bc1ween the two. 
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Fir:. 7. The results of RAST-inhibuion test. Mitc extract and 
S. aurcus did not rcducc the conjugation of lgE ant1body 10
the disc coupled wi1h swcat.

betwecn the skin test thresholds and the RAST scores 

(r=0.0857). 

Specificiry of the anrihody to su-ear 

Amounts of lgE antibody to swcat were decreased by 

adding sweat to thc serum in a dose dependcnt fash

ion. whcrcas they wcrc not changcd by adding the 

mitc cxtract or Staphylococcus aureus (Fig. 7). 

DISCUSSION 

It was in 1953 that Sulzberger ct al. (2) demonslrated 

that the sweat of the patients with atopic dermatitis 

induced wheal and flare reactions when injected into 

thc patients' own skin. He hypothesized that sweat 

retention oflen obscrved in thc skin of atopic denna

titis (dry skin) might cause sweat leakagc into the skin 

and gi\'e irritant efTects to the skin (5). Since thcn the 

relation of atopic dcrmatitis and sweat has continued 

lo be thc subject of investigation. Cotton ct al. (6) 

studied thc sweat of normal and atopic subjects by 

physical and chemical methods but could not detect 

any difTerences bctween the two. Förström ct al. (7) 

found that human sweat had higher IgE values in 

atopic patients than in normals. Wilkinson et al. (8) 

detected anti-sweat precipitins (lgG) in the serum of 

atopic dermatitis, but they wcrc also detectcd in hos

pital staff and in many skin disorders. Up to now, no 

one has attempted to demonstrate JgE antibody to 

own sweat in any disease conditions. including atopic 

dermatitis. Thcrc are possibly two reasons for this. 

First. sweat was thought to have nonspec1fic ,rritant 

effects to the skin thal might make the analysis of 

immunological reactions difficult. In this investiga

tion a picrcing sensation was actually el\perienced in 

all subjects du ring infusion of the sweat into thc skin. 

Howcver. swetlt induced a typical wheal and flarc 
reaction in some subjects and not in the others. 
Thcrefore. thc I) pc I allerg,c reaction to the sweat 
sccms 10 be independent from the irritant elTects of 

the sw.at. Sccondly, swcal is usually contaminated 

with many substances, such as horny cells. skin sur

face bacteria and contactants (house dust and mites). 

To minimizc contaminations with impure sub

stances. wc adopted Boysen el al. ·s "anaerobic" 

method for swcat collcction which is considered lo be 

the only available method at present. 

However. there is still a possibility that it may be 

contaminatcd with othcr antigenie substances. Pa-

1 icnts with atopic dermatitis are oftcn allergic to 

house dust (9. 10), mite ( 11 ). human dander ( 12, 13), 

or Staph) lococcus aurcus (14. I 5). and thereforc the 

antibody to sweat must be �hown not to cross-react 

with thesc antigenie substanccs. Morcovcr, the pa

tients with atopic dermal itis are colonized with 

Staphylococcus aureus on both invohcd and unin

\'0lved skin ( 14). We compared the skin reactivities of 

atopic patients to the sweat and the house dust. but 

found statistically insignificant correlation between 

thc two. Thcrefore. we do not think that sweat ha� 

�crious cross-rcactivity v. ith house dust. We used 

RAST-inhibition test lo cxamine Cfoss-rcactivity with 

mite and Staphylococcus aureus. and no cross-rcac

ti\'ity was dcmonstrated. Only the test with human 

dander was left. Although Bcrrens & Guikers ( 16) 

dcmonstratcd that atopic dcrmatitis had lgE antibody 

to human dander, it is a complel\ mixturc of cornificd 

cpidermal cells. sebum, sweat and numcrous micro

organisms. Cross-reacti, ity between sweat and hu

man dander has bcen reported ( 17). but Sulzberger et 

al. (2) observcd thal thc skin test with scale extract 

showed different skin rcactions from sweat. Silpa

nanta & Wilkinson (18) described that the character

ilation of main antigenie componcnts of sweat dif

fcrcd from that of the human dander. From these data 

and sincc wc did not know a method to collect pure 

dander that did not contain sweat. we omitted exami

nation of cross-reacti\'ity between sweat and dandcr. 

The sweat obtained by Boyscn et al. 's method con

tained practically no horny materials. We believe that 

the results of our investigation can be regarded as 

e, idence for the presencc of lgE antibody to sweat. 

Tht: incidencc of positive lgE antibody 10 swcat 

(RAST scorc > 0.5. 22.2 %) was much less than posi

tive skin tests (95.6%). However. this is sim ilar to thc 

re�ults reponed on mite allergy in chronic urticaria by 

Yamamoto et al. (19), who showed that histaminc 






