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Abstract

The Effect of prolonged exposure to water on the epidermal
permeability barrier

Eun Hee Lee

Department of Medical Science
The Graduate School, Yonsei University

(Directed by Professor Seung Hun Lee)

Among the various functions exerted by mammalian skin, epidermal

barrier function is considered as one of the most  important ones.
The outermost layer of the skin, stratum corneum, is consisted of
corneocytes embedded in hydrophobic lipid domain. Epidermal
permeability barrier function, which prevents excessive movement of
water and other electolytes through the skin, is known as played by
this lipid domain in stratum corneum.

Hydration of the skin is known to induce structural changes of
stratum corneum, and prolonged hydration of skin by lone-term water
exposure can result in various dysfucntions due to the structural
disorganization. In previous reports about the structural changes,
swelling and delamination of the stratum corneum were observed after
prolonged water exposure.

In this study, hairless mouse model was used for observing the
detailed structural changes and corresponding functional changes
induced by prolonged water exposure. Hilltop(TM) chamber filled with
deionized distilled water (pH 6) was attached to the abdomen of hairless
mouse for 24, 36, 48 and 72 hours, respectively.

In nile red stain, the amount of epidermal lipid decreased according
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the hydration time, and lanthanum tracer and epidermal calcium
gradient observed by electron microscope also confirmed the
abnormalities after 24 hours of water exposure. The epidermal
structure was observed by OsO. post-fixation method and increase of
lamellar bodies in stratum corneum-stratum granulosum junction was
shown after 24 hours. The RuO; post-fixed specimen showed many
expanded lacunaes between the intercellular spaces in stratum corneum
after 24 hours. The separation of stratum corneum-stratum granulosum
junction was observed after 36 hours of hydration and disorganized
lipid structure was also shown in the stratum corneum.

As a conclusion, prolonged water exposure more than 24 hours
induces the disruption of epidermal permeability barrier function, and
increase of lamellar body secretion. In addition, overhydration results
in the increase of lacunaes in stratum corneum, as well as structural
disorganization of stratum corneum intercellular lipids. These structural
changes can explain the functional abnormalities induced by the

prolonged water exposure to the skin.

Key Words : epidermal permeability, overhydration, lamellar body,
lipid bilayer, calcium gradienttransepidermal water loss, neutral lipid,

lacuna
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