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=Abstract=
The Effect of Barrier Recovery using Topical Steroid and Systemic
Steroid after Acetone-application in Hairless Mice

Sung Ku Ahn, M.D,, Seung Hyun Chun, M.D., Eung Ho Chel, M.D., Seung Hun Lee*, M.D.*

Department of Dermatology, Yonsei University Wonju College of Medicine, Wonju, Korea,
Department of Dermatology, Yorsei Univeristy College of Medicine®, Seoul, Korea

Background : Acetone disrupts the cutaneous permeability barrier through the removal of stratum
corneum lipids. This pertubation of barier integrity stimulates a variety of homeostatic repair that
ultimately results in the normalization of barrier function.

Object : To measure the effect of steroid on the barrier revovery ‘of acetone applied skin,

Material and Methods : The flank skin of 810 week old hairless mice was treated with acetone
and then topical and systemic steroids were applied. Transepidermal water loss(TEWL) was checked after
0, 3, 6, 12 and 24 hours. Electron and light microscopic examination and ion capture cytochemistry
were performed after 3, 6, 12 and 24 hours after systemic and topical steroids had been applied.

Results - The results were as follows ;

1) During 3~6 hours after experiment, the recovery rate of TEWL was most prominent in the
group of acetone applied animal than. other groups.

2) After 12 hours after acetone applied, formation of new stratum comeum was found in the
groups of acetone applied or acetone applied skin with topical steroid application. But loss of
stratum corneum was observed in the groups of high or low-dose steroid injection.

3) Ruthenium tetroxide staining of acetone alone or topical steroid treated specimens after 12
hours experiment revealed that the lipid bilayer was partly impaired and fragmemed‘ Intercellular
spaces were widening and the lipid bilayer disappeared or was damaged in the groups of high or
low dose steroid injection.

4) Six hours after acetone application, pattern of calcium distribution had been. partially reesta-
bilished in the group of acetone alone or topical steroid treated animals. But calcium content was
still sparse and decreased from the stratum granulosum to basale in ‘the groups of high or low dose
steroid injection.
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Conclusion : In summary the present study demonstrates that steroid treatment acutely delays
recovery rate of TEWL, inhibits normalization of calcium gradient or epidermal lipid synthesis that
leads to abnormalities in permeability barrier homeostasis,

(Korean J Dermatol 2002;40(10) : 1173~1180)
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Fig. 1. Recovery rate’ of TEWL of acetone irritated
hairless mouse skin after ‘high or low dose steroid injection
and topical steroid application.
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1. 2ED $8 49 2R"E@(Fig.1)

Fig 2. 12 hours after acetone irritation, formation of new- stratum corneum(A : acetone alone B ! topical steroid) and loss of
stratum corneum{C : low dose injection of steroid, D : high dose injection ‘of steroid) is observed. After 24 hours after acetone
irritation, all of the specimens show formation of new stratum corneum and stratum granulosum (a : acetone alone, b ! topical
steroid ¢ : low dose injection of steroid, d : high dose injection of steroid)
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Fig 3. Ruthenium tetroxide staining of acetone alone(A) and topical steroid treated(B) stratum comneum. Lipid bilayers are
partially impaired and fragmented. Intercellular spaces are widening and lipid bilayer are disappeared and severely damaged
[low(C), high(D) dose of steroid injection] after 12 hours after acetone irritation.
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Fig 4. Six hours after acetone irritation, calcium distribution pattern has been partially reestablished(A: acetone alone), B:
topical steroid). But calcium content is decreased in the stratum granulosum, stratum spinosum and basaleflow(C) and high(D)

dose of steroid).
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