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The Change of Epidermal Calcium Gradient: Confocal Laser Scanning

Microscopic Approach
Sang Min Hwang, M.D., Hyung Jin Ahn, M.D. Sung Ku Ahn, M.D., Seung Hun Lee, M.D.*

Department of Dermatology, Yonsei University Wonju College of Medicine, Wonju, Korea and
College of Medicine, Seoul, Korea*

Background : fon capture cytochemistry(the potassium oxalate pyroantimonate method), semi-
quantitatively, and proton probe X-ray microanalysis, quantitatively, have been applied to investigate
the epidermal calcium distribution.

Objective : In this study, we examined the epidermal calcium distribution with confocal laser
scanning microscopy(CLSM) in an attempt to evaluate the possibility of another method in epidermal
calcium study.

Methods : The change of epidermal calcium distribution after barrier perturbation with tape
stripping was investigated with CLSM and was compared to the results of ion capture cytochemistry.

Results : The calcium distribution pattern in normal murine epidermis demonstrated by CLSM
show a normal calcium gradient, from a low level of calcium ions in the basal and spinous layer,
followed by a progressive increase with a level of calcium ions reaching its maximal density within
the outer stratum granulosum. Disruption of the epidermal barrier with tape stripping induced an
immediate loss of the calcium gradient and the calcium gradient after 36h was almost normalized, in
parallel with the recovery of barrier function.

Conclusion : These results show that calcium gradient in murine epidermis after tape-stripping is
restored by 36h and CLSM study can be used as a new method in epidermal calcium study.

(Korean J Dermatol 2001;39(1) : 22~27)
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Fig. 1. Ion capture cytochemical stain of calcium ions.
Precipitates of calcium ions is low level in the basal and
spinous layer, followed by a progressive increase with a
level of fluorescence of calcium ions reaching its maximal
density within the outer SG(A). SG, stratum granulosum.
0s04 postfixation, unstained, X 5,000.
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Fig. 2. Change of fluorescence of calcium ions after TS. The maximal fluorescence of calcium ions was observed in SG in
normal murine epidermis(A). Barrier disruption by TS caused an immediate disappearance of the fluorescence of calcium
ions(B). Restoration of the fluorescence of calcium ions was noticed with lapse of time(C,D,E). 36 h after TS, fluorescence of
calcium ions almost resembles normal(F). TS, tape stripping. SG, stratum granulosum. X 400.
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