
Fax +41 61 306 12 34
E-Mail karger@karger.ch
www.karger.com

  Skin Disinfection

 Dermatology 2006;212(suppl 1):26–34 
 DOI: 10.1159/000089196 

 The Importance of Bacterial Superantigens 
Produced by  Staphylococcus aureus  in 
the Treatment of Atopic Dermatitis Using 
Povidone-Iodine 

 Kazuo Sugimoto   

 a     Nobuyasu Ishikawa   

 b     Takashi Terano   

 c     Yoshio Kitukawa   

 c     
Hitoshi Kubosawa   

 d     Shoichi Ito   

 e     Takamichi Hattori   

 e  

 Departments of  a 
   Clinical Allergology,  b 

   Pediatrics,  c 
   Internal Medicine and  d 

   Clinical Pathology, 
Chiba Aoba Municipal Hospital, and  e 

   Department of Neurology, Chiba University Graduate School of Medicine, 
 Chiba , Japan 

lesions, but improved gastrointestinal tract lesions and 
cervical myelopathy, by eradicating bacterial superanti-
gens. 

 Copyright © 2006 S. Karger AG, Basel 

 Objective 

 The effi cacy of a combination of the conventional ther-
apy for atopic dermatitis (AD) and the disinfection ther-
apy against  Staphylococcus aureus  was evaluated. More-
over, effects of this therapy on lesions of the duodenum 
and spinal cord as well as on total IgE levels and anti-
toxin IgE antibodies were also assessed. 

 Method 

 We recommended that the AD patients apply 10% povidone-
iodine solution on the skin rashes for 3 min and then wash it away 
with a warm shower. This treatment was to be repeated at least 
twice a day, and at least 4 times a day for the whole body, if pos-
sible, except for the face. Since the facial skin is very sensitive to 
stimuli, we recommended that the face should be disinfected twice 
a day using 1:   6 diluted disinfection solution. After 2 min applica-
tion, the disinfectant applied should be washed away. In addition, 
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  Abstract 
 Atopic dermatitis (AD) is frequently associated with in-
testinal and cervical lesions.  Staphylococcus aureus  pro-
duces many kinds of toxins, the bacterial superantigens. 
The detection rate of toxins was 80.1% from 196  S. au-
reus  strains. Neurological examinations revealed abnor-
malities in 59 out of 81 AD patients. Cervical magnetic 
resonance imaging (MRI) was performed in 46 patients 
randomly and showed abnormal fi ndings in 38 of these 
patients. In 23 patients who underwent MRI and duode-
nal biopsy, 3 were found to be normal neurologically and 
2 patients showed normal duodenal tissue. However, 
18 patients had abnormal fi ndings both on neurological 
examination and in duodenal tissue. Serial duodenal bi-
opsy tests were performed in 10 AD patients. In 5 pa-
tients, the fi ndings of chronic duodenitis disappeared 
after the therapy with povidone-iodine. These data indi-
cate that the therapy was effective not only for the skin 
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patients were recommended to wash the face using soap 4 times a 
day. Steroid ointment was applied once daily to the affected areas, 
and moisturizing ointment was applied continuously to maintain 
the affected areas moist and to protect the skin barrier from destruc-
tion  [1] . 

 Results 

 Results of Skin Culture 
 From the skin lesions of the 607 AD patients,  S. au-

reus  was isolated at a high incidence in 1995. Methicillin-
sensitive  S. aureus  (MSSA) was isolated in 55% of the AD 
patients, coagulase-negative staphylococcus (CNS) in 
17.5%, both MSSA   and CNS in 17.5% and methicillin-
resistant  S. aureus  in 1.6%. No growth was found in only 
8.4%. MSSA, methicillin-resistant  S. aureus , CNS and 
MSSA + CNS were isolated in 50.4, 4.2, 28.6 and 10.1% 
of the AD patients, respectively, in 2003. No bacterial 
growth was noted only in 6.7% ( table 1 ). 

 Toxins Detected by PCR from  S. aureus  
  S. aureus  produces many kinds of toxins. Some strains 

produce several toxins, such as staphylococcal enterotox-
in A (B, C, E), toxic shock syndrome toxin 1 and exfolia-
tive toxin A (B). The detection rates of staphylococcal 
enterotoxins A, B, C and E were 9.7, 55.6, 7.7 and 30.6%, 
respectively. The detection rate of toxic shock syndrome 
toxin 1 was 6.6% and those of exfoliative toxins A and B 
were 4.1 and 1.5%. The total detection rate of toxins was 
80.1% from 196  S. aureus  strains ( table 2 )  [2] . 

 Neurological Examinations 
 Twenty (31%) of the 65 AD patients had at least one 

neurological subjective symptom. Neurological examina-

tions showed at least one abnormal fi nding in 47 (72%) 
of the 65 AD patients. The frequency of neurological signs 
and symptoms in children with AD was basically equal 
to that in adult patients ( table 3 ). 

 Magnetic resonance imaging (MRI) showed interver-
tebral disk degeneration in 32 patients (86%), disk bulg-
ing/protrusion in 29 patients (78%), posterior spondylo-

Table 1. Results of skin culture from AD patients in 1995 and 
2003

MSSA MRSA CNS MSSA +
CNS

No
growth

Total

1995
Number 334 10 106 106 51 607
Percent 55.0 1.6 17.5 17.5 8.4 100

2003
Number 60 5 34 12 8 119
Percent 50.4 4.2 28.6 10.1 6.7 100

MRSA = Methicillin-resistant S. aureus.

Table 2. Toxins detected by PCR from 
S. aureus obtained from skin lesions (n = 
196)

Detection rate, %
Total 80.1 (157/196)
SEA 9.7
SEB 55.6
SEC 7.7
SEE 30.6
TSST-1 6.6
ETA 4.1
ETB 1.5

Toxins found in lesions, n
SEA 7
SEB 59
SEC 2
SEE 16
SEA, SEB 9
SEA, SEE 1
SEA, TSST-1 1
SEA, SEB, SEE 1
SEB, SEC, SEE 3
SEB, SEC, SEE, TSST-1 1
SEB, SEC, TSST-1 1
SEB, SEE 33
SEB, SEC, ETA 1
SEC, SEE 2
TSST-1 only 5
TSST-1, SEC 5
ETA 6
SEE, ETA 1
SEE, ETB 1
SEB, ETB 1
SEE, ETB 1
None 39
Total 196

SEs = Staphylococcal enterotoxins (A, 
B, C, E); TSST-1 = toxic shock syndrome 
toxin 1; ETA, ETB = exfoliative toxin A, B. 
Toxins such as SEs, TSST-1 and ETA/B 
were detected from as many as 80.1% of the 
strains. When SEA and SEB are combined, 
the detection rate was 60.2%.
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listhesis in 24 patients (65%), kyphosis in 11 patients 
(30%) and thickening of yellow ligaments in 2 patients 
(5%), according to assessment by a neurologist. MRI fi nd-
ings were double checked by two neurologists, and there 
was no signifi cant observerdifference. The frequency of 
MRI abnormalities in children with AD was not different 
from the group of all AD patients. 

 Of the 12 normal controls (NC), MRI abnormalities 
were found in 9 patients (75%). The frequencies of inter-
vertebral disk degeneration and posterior spondylolisthe-
sis in the AD patients were signifi cantly higher than in 
NC (p  !  0.05, p  !  0.001, respectively). Although the fre-
quency of posterior spondylolisthesis in the multiple scle-
rosis (MS) patients was higher than in NC (p  !  0.005), the 
frequencies of other fi ndings in MS patients were nearly 
the same as in NC ( table 4 )  [3] . Moreover, we experienced 
new patients with AD and neurological examinations re-
vealed abnormalities in 59 out of 81 AD patients. Cervi-
cal MRI was performed in 46 patients randomly and 
showed abnormal fi ndings in 38 of these patients. 

 Duodenal Biopsy Findings 
 We previously reported the fi ndings of duodenal biopsy 

in 35 AD patients performed before May 2003. All cases 

Table 3. Neurological symptoms and signs in children and adults 
with AD [3]

Total AD
(n = 65)

Child AD
(n = 16)

Age (mean 8 SD), years 2589 1282
Men 31 (48) 7 (44)
Neurological subjective symptoms 20 (31) 2 (13)

Neck/shoulder stiffness 14 (22) 2 (13)
Numbness/paresthesia in limbs 9 (14) 1 (6)
Muscle weakness in limbs 4 (6) 0 (0)
Urinary urgency 4 (6) 0 (0)

Neurological signs 47 (72) 13 (81)
Abnormal tendon refl exes 39 (60) 12 (75)

Hyperrefl exia in legs 29 (45) 8 (50)
Finger jerks 34 (52) 10 (62)
Inverted radial jerks 15 (23) 4 (25)

Sensory disturbances 22 (34) 6 (38)
Decreased deep sensations 19 (29) 6 (38)
Decreased superfi cial sensations 13 (20) 4 (25)

Motor disturbances 15 (23) 4 (25)
Muscle weakness in legs 13 (20) 4 (25)
Muscle weakness in arms 4 (6) 1 (6)

Babinski sign 3 (5) 1 (6)

Values are numbers of patients, with percentages in paren-
theses.

Total AD
(n = 37)

Child AD
(n = 9)

MS
(n = 26)

NC
(n = 12)

Age (mean 8 SD), years 2588 1381 3188 2389
Men, % 46 44 19 58
MRI abnormalities, % 92, 89 100, 100 77, 73 75, 75

Intervertebral disk degeneration 86b, c, 83b 89a, 89a 50, 50 58, 58
Intervertebral disk protrusion 78a, 78a 100a, 89 54, 50 67, 67

Mild 51, 54 56, 56 46, 42 58, 67
Moderate 27, 24 44, 33 8, 8 8, 0

Posterior spondylolisthesis 65e, 65e 78d, 78d 65d, 65d 8, 8
Mild 41c, 41c 44, 33 58d, 58d 8, 8
Moderate 24, 24 33, 44 8, 8 0, 0

Kyphosis of vertebrae 30, 30 22, 22 42, 42 33, 33
Thickening of yellow ligaments 5, 5 0, 0 0, 0 0, 0
Compression of cervical cord 24, 24 0, 0 8, 8 8, 8

Mild 22, 22 0, 0 8, 8 8, 8
Moderate 3, 3 0, 0 0, 0 0, 0

Abnormal lesion within the cord 3, 3 0, 0 0, 0

Values are percentages of patients assessed by two readers (left: reader No. 1, right: 
reader No. 2).

a p < 0.05, b p < 0.005: differs from MS; c p < 0.05, d p < 0.005, e p < 0.001: differs from 
NC.

Table 4. Cervical MRI fi ndings in patients 
with AD, MS and in NC [3]
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had abnormal fi ndings in duodenal tissues, namely duode-
nitis  [4] . With an increase in infl ammatory cells in the 
lamina propria such as lymphocytes, plasma cells and 
sometimes eosinophils, the villi of the duodenum were 
noted to be short and stubby. In some cases, fi brosis of the 
lamina propria and the presence of lymphoid follicle for-
mation, often associated with reactive germinal centers, 
were also noted. Those fi ndings were considered to be com-
patible with chronic duodenitis. Apparently the duodeni-
tis improved after the treatment. Serial duodenal biopsy 
tests were performed in 10 patients with AD. Chronic du-
odenitis disappeared after the disinfectant treatment com-
bined with topical steroid in 5 patients ( fi g. 1 ,  table 5 ). 

 Case Reports 
 (a)  Figure 2  shows rapid improvements of skin rashes 

during this treatment. Levels of antitoxin IgE antibodies 
are elevated in AD, and the antibody titer correlated with 
the severity of skin lesions. Anti-SEA and anti-SEB IgE 
antibody titers and IgE levels were improved drastically 
in parallel during the treatment. In this case, the levels of 
anti-SEA antibody and anti-SEB antibody were normal-
ized by the therapy. 

 (b)  Figure 3  shows rapid improvement of skin rash and 
anti-SEB IgE antibody titers, and IgE levels also improved 
rapidly. SEB was detected from his  S. aureus . No anti-
SEA IgE antibody titer was detected. 

Case Sex IgE
IU/ml

Eosinophils
n/mm3

Endoscopic
fi ndings

Histological diagnosis

1 F 23,940 360 small bleedings chronic duodenitis
2 F 227 511 – chronic duodenitis
3 F 23,342 1,196 small bleedings chronic duodenitis
4 M 17,121 357 – moderate duodenitis
5 F 9,200 533 – mild duodenitis
6 F 4,024 623 – mild duodenitis
7 F 21,212 722 – mild duodenitis
8 F 11,829 258 – mild duodenitis
9 F 17,968 339 – duodenitis

10 M 2,661 280 – chronic duodenitis
11 F 6,138 675 – chronic duodenitis
12 M 4,417 265 – chronic duodenitis
13 M 58,066 950 – chronic duodenitis
14 M 14,480 950 – chronic duodenitis
15 M 15,413 233 – mild duodenitis
16 F 8,414 976 – chronic duodenitis
17 F 3,866 3,330 – chronic duodenitis
18 M 15,408 1,599 small erosions chronic duodenitis
19 F 38,064 1,078 – chronic duodenitis
20 M 39,802 594 – chronic duodenitis
21 M 11,784 403 – chronic duodenitis
22 F 48 228 – chronic duodenitis
23 M 32,586 378 small erosions mild duodenitis
24 M 10,852 199 – mild duodenitis
25 F 9,348 51 – mild duodenitis
26 F 3,849 210 – mild duodenitis
27 F 9,526 441 – mild duodenitis
28 M 18,388 1,360 – mild duodenitis
29 M 3,471 989 – chronic duodenitis
30 M 3,452 525 – mild duodenitis
31 F 270 449 – mild duodenitis
32 F 8,236 1,200 – chronic duodenitis
33 F 1,262 304 – mild duodenitis
34 F 2,070 700 – mild duodenitis
35 M 6,353 448 – mild duodenitis

Table 5. Results of total IgE, eosinophils 
in blood, endoscopic fi ndings and
histological diagnosis [4]
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 (c)  Figure 4  shows rapid improvement of skin rash 
graphically, and rapid improvement of allergic tests was 
recognized. SEA and SEB were detected from her  S. au-
reus . Her duodenum showed no signifi cant change. Her 
cervical MRI showed cervical spondylosis. 

 (d)  Figure 5  shows 1 patient with AD who had chron-
ic duodenitis and cervical disk herniation. In this case, 
allergic tests resulted in similar improvements in a short 
period of time. And this case was our fi rst with normal-
ized duodenal tissues after therapy. 

 Duodenal Findings and Neurological Findings 
 As shown in the summary of 23 AD patients who un-

derwent neurological examination and duodenal biopsy, 
7 showed no abnormal fi ndings in cervical MRI and 2 pa-

tients showed normal duodenal tissue, but the other 
14 AD patients showed abnormal fi ndings both in cervi-
cal MRI and duodenal tissues. Eighteen patients showed 
abnormal fi ndings both on neurological examination and 
in duodenal biopsy ( table 6 ). 
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  Fig. 1.  Case 1 (19 years old, male). Changes in total IgE and anti-toxin IgE antibodies. 

  Fig. 2.  Case 2 (4 years old, male). Changes in total IgE and anti-
toxin IgE antibodies. 
  Fig. 3.  Case 3 (28 years old, female). Changes in total IgE and an-
titoxin IgE antibodies. 
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4/11/1999

14/1/2000 2/2/2001
IgE 38,064 IU/ml

IgE 33,294 IU/ml
IgE 8,634 IU/ml

Chronic duodenitis Within the normal range

MRI: 22/11/1999 Cervical spondylosis

First duodenal biopsy: 18/11/1999 Second duodenal biopsy: 26/4/2001 

  Fig. 4.  Case 3. Histological fi ndings.  
a  Chronic duodenitis, 10/12/1998.  b  With-
in the normal range, 12/8/2004.   

  Fig. 5.  Representative case of simultaneous improvement of skin and intestinal lesions by disinfection therapy 
in an AD patient. 
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 Summary and Discussion 

 AD is considered to be not a simple skin disease, but 
a systemic disorder involving multiple systems, from the 
demonstration of chronic infl ammation of the large in-
testine by Yamada et al.  [5]  and the report by Kira et al.  
[6]  of atopic myelitis in AD patients with hyper-IgE-
emia. AD is associated with intestinal and cervical le-
sions  [7, 8] .  S. aureus  has been suggested to contribute 
to the exacerbation of AD.  S. aureus  produces many 
kinds of toxins, which may be involved in the exacerba-
tion of AD  [9–12] . The toxin produced by  S. aureus  is 
called bacterial superantigen  [13, 14] . Superantigens are 
capable of activating a large number of T cells (up to 30% 
of all T cells) without prior antigen processing. Therefore 
they differ from regular (nominal) antigens, which need 
processing by antigen-presenting cells and activate only 
specifi c (clonotypic) T cells (usually less than 0.1% of all 
T cells)  [15] . And antitoxin IgE antibodies have been 
detected in AD patients in many reports  [16–21] . Levels 

of antitoxin IgE antibodies are elevated in AD and the 
antibody titer correlated with the severity of skin le-
sions. 

 We experienced numbers of cases with even severe 
skin rashes who showed dramatic improvement in a short 
period of time with therapy. AD is a common allergic 
disease and can be complicated by various medical con-
ditions. Recently, Kira et al.  [6]  have reported acute my-
elitis associated with AD and hyper-IgE-emia, and they 
named the disease ‘atopic myelitis’. However, the fre-
quency of myelitis in AD patients and the pathogenesis 
of atopic myelitis remain unclear. AD patients frequent-
ly showed neurological abnormalities such as abnormal 
tendon refl exes, mild sensory disturbances and mild mo-
tor disturbances. The MRI scans, however, rarely showed 
abnormal lesions within the cervical cord; instead, they 
showed evidence of intervertebral disk degeneration. 
Therefore, the neurological abnormalities in our AD pa-
tients might be due to cervical spondylosis rather than 
cervical myelitis. Ito et al.  [3]  reported that intervertebral 
disk degeneration was found more frequently in AD pa-
tients than in MS patients, so it is possible that Th2 dom-
inant infl ammation contributes to disk degeneration in 
AD patients. In conclusion, AD may be a risk factor for 
intervertebral disk degeneration  [3] . Yamada et al.  [5]  
have already demonstrated chronic large intestinal in-
fl ammation in AD patients by biopsy. We showed a high 
frequency of duodenitis in AD patients. AD is associated 
with intestinal and cervical lesions.  S. aureus  is frequent-
ly found on the skin of AD patients. Many patients expe-
rienced rapid improvement on levels in antitoxin IgE an-
tibodies during the therapy. The eradication of bacterial 
superantigens might trigger improvement of the skin 
rash. Moreover, we observed that some AD patients who 
had duodenitis also had low serum IgE levels. Serial duo-
denal biopsy tests were performed in 10 patients. Chron-
ic duodenitis disappeared after the disinfectant treatment 
combined with topical steroid in 5 AD patients. 

 The presence of bacterial superantigens might gener-
ate duodenitis and cervical disk degeneration. Our data 
clearly indicate that the combination therapy of disinfec-
tion and topical steroid is effective not only for the skin 
lesions, but gastrointestinal tract lesions and spinal com-
plications, by eradicating bacterial superantigens. 

Table 6. Duodenal biopsy and cervical MRI fi ndings

Case Age
years

Histological diagnosis Cervical MRI
diagnosis

Clinical
diagnosis

1 43 chronic duodenitis CS, OYL CM
2 32 chronic duodenitis CS CM
3 31 chronic duodenitis CS CM
4 26 chronic duodenitis WNR CM
5 21 chronic duodenitis WNR CM
6 23 chronic duodenitis WNR
7 25 chronic duodenitis CS CM
8 28 mild duodenitis CS CM
9 24 chronic duodenitis WNR CM

10 36 chronic duodenitis CS CM
11 33 duodenitis WNR CM
12 24 mild duodenitis CS CM
13 29 chronic duodenitis CS CM
14 28 duodenitis CS CM
15 26 duodenitis WNR WNR
16 24 mild duodenitis CS CM
17 28 mild duodenitis CS CM
18 20 chronic duodenitis WNR
19 26 chronic duodenitis CS CM
20 21 chronic duodenitis CS CM
21 32 WNR CS CM
22 28 WNR CS CM
23 24 chronic duodenitis CS CM

CM = Cervical myelopathy; CS = cervical spondylosis; OYL = 
ossifi cation of yellow ligament; WNR = within normal range.



 Sugimoto   /Ishikawa   /Terano   /Kitukawa   /
Kubosawa   /Ito   /Hattori   

 Dermatology 2006;212(suppl 1):26–34 34

 References 

  1 Sugimoto K, Kuroki H, Kanazawa M, Kuro-
saki T, Abe H, Takahashi Y, Ishiwada N, Nezu 
Y, Hoshioka A, Toba T: New successful treat-
ment with disinfectant for atopic dermatitis. 
Dermatology 1997;   195(suppl 2):62–68. 

  2 Sugimoto K, Ishikawa N, Sugioka T, et al: The 
importance of disinfection therapy using povi-
done-iodine solution in atopic dermatitis. Der-
matology 2002;   204(suppl 1):63–69. 

  3 Ito S, Hattori T, Fukutake T, Sugimoto K: Is 
atopic dermatitis a risk factor for interverte-
bral disc degeneration? A preliminary clinical 
and MRI study. J Neurol Sci 2003;   206:   39–
42. 

  4 Sugimoto K, Ishikawa, Terano T, Kitsukawa 
Y, Kubosawa H, Ito S, Hattori T: The impor-
tance of bacterial superantigens produced from 
 Staphylococcus aureus  in atopic dermatitis. Ja-
pan Hifu no Kagaku 2004;   3(suppl 4):86–92. 

  5 Yamada H, Izutani R, Chihara J, Yudate T, 
Matsukura M, Tezuka T: RANTES mRNA ex-
pression in skin and colon of patients with 
atopic dermatitis. Int Arch Allergy Immunol 
1996;   111(suppl 1):19–21. 

  6 Kira J, Yamasaki K, Kawano Y, Kobayashi T: 
Acute myelitis associated hyperIgEemia and 
atopic dermatitis. Neurol Sci 1997;   148:   199–
203. 

  7 Sugimoto K, Ishikawa N, Sugioka Y, Nakamu-
ra M, Koneki H, Nakano M, Kagawa S, Katou 
H: Isojin disinfectant therapy for atopic der-
matitis. Jpn J Pediatr Dermatol 1998;   17:   103–
107. 

  8 Sugimoto K: Atopic dermatitis and  Staphylo-
coccus aureus . Jpn J Pediatr Med 2000;   32:  

 1062–1065. 
  9 Bunikowski R, Mielke M, Skarabis H, Herz U, 

Bergmann R, Wahn U, Renz H: Prevalence 
and role of serum IgE antibodies to the  Staph-
ylococcus aureus -derived superantigens SEA 
and SEB in children with atopic dermatitis. J 
Allergy Clin Immunol 1999;   103:   119–124. 

 10 Nomura I, Tanaka K, Tomita H, Katsunuma 
T, Ohya Y, Ikeda N, Saito H, Akasawa A: Eval-
uation of the staphylococcal exotoxins and 
their specifi c IgE in childhood atopic dermati-
tis. J Allergy Clin Immunol 1999;   104:   441–
446. 

 11 Tada J, Toi Y, Akiyama H, Arata J, Kato H: 
Presence of specifi c IgE antibodies to staphylo-
coccal enterotoxins in patients with atopic der-
matitis. Eur J Dermatol 1996;   6:   552–554. 

 12 Bunikowski R, Mielke MEA, Sakarabis H, 
Worm M, Anagnostopoulos I, Kolde G, Wahn 
U, Renz H: Evidence for a disease-promoting 
effect of  Staphylococcus   aureus -derived exo-
toxins in atopic dermatitis. J Allergy Clin Im-
munol 2000;   105:   814–819. 

 13 White J, Herman A, Pullen AM, Kubo R, 
 Kappler JW, Marrack P: The Vbeta-specifi c su-
perantigen staphylococcal enterotoxin B: stim-
ulation of mature T cells and clonal detection 
in neonatal mice. Cell 1989;   56:   17–35. 

 14 Uchiyama T, Yan XJ, Imanishi K, Yagi L: Bac-
terial superantigens – Mechanisms of T cell ac-
tivation by the superantigens and their role in 
the pathogenesis of infectious disease. Micro-
biol Immunol 1994;   38:   245–256. 

 15 Saloga J, Knop J: Superantigens in the skin dis-
eases. Eur J Dermatol 1999;   9:   586–591. 

 16 Strange P, Skov L, Lisby S, Niesen PL, Baads-
gaard O: Staphylococcal enterotoxin B applied 
on intact normal and intact atopic skin induc-
es dermatitis. Arch Dermatol1996;   132:   27–
33. 

 17 Akiyama H, Toi Y, Kanzaki JH, Tada J, Arata 
J: Prevalence of producers of enterotoxins and 
toxic shock syndrome toxin 1 among  Staphylo-
coccus aureus  strains isolated from atopic der-
matitis lesions. Acta Dermatol Res 1996;   288:  

 418–420 
 18 Leung DY, Harbeck R, Bina P, Reiser R, Yang 

E, Norris D, Hanidin JM, Sampson HA: Pres-
ence of IgE antibodies to staphylococcal exo-
toxin on the skin of patients with atopic der-
matitis. J Clin Invest 1993;   92:   1374–1380. 

 19 Skov L, Olsen JV, Giorno R, Schlievert PM, 
Baadsgaard O, Leung DYM: Application of 
staphylococcal enterotoxin B on normal and 
atopic skin induced up-regulation of T cells by 
a superantigen-mediated mechanism. J Allergy 
Clin Immunol 2000;   105:   820–826. 

 20 Zollner TM, Wichelhaus TA, Hartung A, Von 
Mllinckrodt C, Wagner TO, Brade V, 
Kaufmann R: Colonization with superantigen-
producing  Staphylococcus aureus  is associated 
with increased severity of atopic dermatitis. 
Clin Exp Allergy 2000;   30:   994–1000. 

 21 Nissen D, Pedersen LJ, Skov PS, Vejlsgaard 
GL, Poulsen LK, Jarlov JO, Karlsmark T, 
Nolte H: IgE-binding components of staphylo-
coccal enterotoxins in patients with atopic der-
matitis. Ann Allergy Asthma Immunol 1997;  

 79:   403–408. 
  



Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.


