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A study of skin barrier function in atopic eczema using the patch test and
transepidermal water loss
Hyoung-Cheol Yoo, Jee-Bum Lee, Seung-Chul Lee and Young-Ho Won.
Department of Dermatology, Chonnam University Medical School, Kwangju, Korea

Background and Objective : The etiology of atopic dermatitis is still not clear. Atopic
dermatitis is known to develop through immunological and non-immunological pathomechanisms.
The delayed hyper- sensitivity reaction in atopic dermatitis has been reported as decreasing due
to disturbance of cellular immunity. However, in recent days, there is a dispute as to whether
disturbed epidermal barrier of atopic dermatitis could elicit a delayed type hypersensitivity
reaction by an acceleration in the penetration of allergen. The aim of this study was to
determine whether transepidermal water loss (TEWL) increased in atopic dermatitis, and
whether the TEWL differed with a presence of delayed type-skin reaction. In addition. the
prevalence of positive patch test reaction and TEWL were measured in atopic dermatitis and
normal controls.

Methods : We performed the patch test with 24 Korean standard allergens and 5 aeroallergens
on 38 atopic dermatitis patients. TEWL was measured using DermaLab®(Cortex technology,
Denmark) on 38 patients with atopic dermatitis and 40 normal controls.

Results : 17(44.7%) patients with atopic dermatitis had positive reactions on the patch test.
The frequency of positive allergens was in the following order: nickel sulfate (18.4%), thime-
rosal (15.8%). D. pteronyssinus (15.8%), and potassium dichromate (13.1%). TEWL values of
both clinically normal skin and eczematous skin in atopic dermatitis patients were higher than
those of normal controls. There was no statistically significant difference in TEWL values of
normal skin of atopic dermatitis between the positive patch test and negative patch test groups.
In positive reaction sites of aeroallergen patch test, the TEWL increased in comparison with
both the control site and the positive classical patch test reaction site but it was not statistically

significant,
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Conclusion : These results revealed that epidermal barrier is disturbed in atopic patients and

suggested that various allergens might easily penetrate the skin to induce the delayed-type
hypersensitivity reaction. (J Asthma Allergy Clin Immunol 20: 702-709, 2000)

Key words : Atopic dermatitis, patch test, transepidermal water loss
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278 A 08 dides s S
zFe] 4E 9 vol £E& Table 15} 2t

2. % 9

1) FEANE

HFEAYS Korean Standard patch test
{Chemotechnique Diagnostics Co. Sweden) <
3F 34 24709 371F ¥Y(aercallergen)
€ = BencardAhe] A EQl Dermatophagoides
pteronyssinus(Dp, 120mg/ml), Dermatophagoi-
des farinae(Df, 120mg/ml), grass pollen mix-
ture(250 mg/ml), tree pollen mixture(250
mg/ ml), cat fur(1000 AU/ml) & AH-3lH %,
Finn chambers on scanpor tape (Norgespla-
ster, Oslo, Norway) & o]&3tich HEAYLS
olE¥ FalFo At AlPEAUL S ol
e BAre] wiRel K3k F 48417 Fofl AlA
3 0% 71T & A B5IU o A T24]
7F Fol F HA B=5g AT BH7IES
International Contact Dermatitis Research
Group (ICD RG)¢] 7I&ol whet -:54. +7:
o], +:&uk. PR 4430 A AFE,
+HH e EE RSP Golut vhEd] 9%
A=02 AZEHeE o FHEHEFH Fin

chamber®] 7HgAe]E H7illA A ejsioh

2) ARHSFEEA

HEAY A% 8AI7H ) chamberg& Al A
3 37171 A e dEE F0ONAM HHERE
AN B8 =27 O 208 5 S

Hax & Fol FAHNASH evaporimeter]
DermaLab®(Cortex technology, Denmark) 9l
2NAE AANESO FHoE EelFR 4
UFE 7hsted AFAA F 30452 B4 FA
s tHg/mhr). &4 F-H2E on), J¥, A
HoAY 229 S A& $o SuER
9, R R nER 5 F 4
A FAE HA F99 dx¥AE A
o} AAL gA] Ad 2EE 21-26°C ol &%
= 20-45% °lth

3) 4 Uy

£ A7 dg 34 A3 e oA
EFHARE Yepoy J9e & ey
A Fo49 AFE 8 2T oE
¥ #zRrzke] ARFFESY SR Hlade
Kruscal-Wallis test&, otEd §apFolA] H=E
MY FEH ST F3A viadde T-
testE, 281X FF LT FVIF FUAlY
&3 2 vlno+ Wilcoxon signed ranks test&

o8-tk

4 1

1. HEAY

HENEAM W& B e BIEF 17
FolA, ¥AE H o] vk HEYA
£ nickel sulfate (18.4%), thimerosal (15.8%),
potassium dichromate (13.1%), cobalt chioride
(13.1%), balsam of Peru (7.9%) %=°]3loH
271%E B9L D pteronyssinus (158%), D.
farinae (79%) &°lATH Table 2).

Table 1. Age and sex distribution of patients with atopic dermatitis and normal control.

Atopic dermatitis

Normal control

Age

Male Female Male Female
<10 7 5 6 4
10-19 3 6 4 7
20-29 7 10 8 11
Total 17 21 18 22
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Fig. 1. TEWL values of sites at positive patch
results with aeroallergens and contact allergens.

1 #
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Table 2. The percentage of positive reaction to allergens in atopic dermatitis patients,

Allergens No.(%) Allergens No.(%)
Potassium dichromate 5 (13.1%) Balsam peru 3 (79%)
4-phenylendiamine base 0 (0%) 4-tetra-butylphenol-formaldehyde 1 (2.6%)
Thiuram mix 3 (7.9%) Mercaptobenzothiazole 2 (52%)
Neomycin sulfate 0 (0%) Formaldehyde 0 (0%)
Cobalt chloride 5 (13.1%) Fragrance mix 2 (5.2%)
Benzocaine 1 (2.6%) Sesquiterpence lactone mix 0 (0%)
Nickel sulfate 7 (18.4%) Quaternium 15 0 (0%)
Quinolone mix 0 (0%) Primin 0 (0%)
Colophony 0 (0%) Isothiazolinone 0 (0%)
Parabens 0 (0%) D. pteronyssinus 6 (15.8%)
Black rubber mix 1 (2.6%) D. farinae 3 (79%)
Wool alcohols 0 (0%) Tree pollen 0 (0%)
Mercapto mix 0 (0%) Grass pollen 0 (0%)
Thimerosal 5 (15.8%) Cat fur 1 (26%)
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Table 4. TEWL wvalues (g/m’hr) of sites at

positive patch test and negative patch test in

atopic dermatitis patients. (mean + SD)

Site

Positive patch Negative patch

test test
Forehead 13514236 12.943.27
Cheek 9.19+279 11.06+2.55
Neck 9574210 9.16+1.381
Volar forearm 8.47+3.08 856311
Dorsal forearm 7371315 6.72+3.18
Antecubital fossa = 11.9%+2.47 10.64+2.74
Abdomen 8.82+2.76 9.06+£2.62
Calf 8.23%1.89 822228
Upper back 10.113.26 8621201

Table 3. Comparison of TEWL values (g/m2hr) in atopic dermatitis patients and in control subjects. (mean

+ SD)
Site Atopic dermatitis control subjects
Uninvolved skin Involved skin

Forehead 13.17£2.86 28.32+6.45* 11.97+£238
Cheek 1025277 26.6917.10* 8.68+2.72
Neck 9.32+1.89 29,57 £8.28* 7.97+2.20
Volar forearm 8.53+3.04* 30.20+6.26* 6.07£201
Dorsal forearm 6.96+3.12* 23.92+£4.79% 463+1.88
Antecubital fossa 11.16+2.65* 29.71£7.41* 8.36+2.44
Abdomen 8.96+£2.62 23.37+4.74* 7.63+2.09
Calf 8.22+207 25.33+5.01* 7.144+1.79
Upper back 9.22+2.62* 2558 £8.16* 6.54+2.15

*: gtatistically significant compared to the skin of control subjects.
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