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=Abstract=
Comparison of the Effect of Various Chemical Peeling
Agents on the Skin Barrier

Sekyoo Jeong, San Kim, M.D,, Eun Hee Lee, M.D., Eung Ho Chei*, M.D,,
Sung Ku Ahn*, M.D,, Seung Hun Lee, M.D.

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

Background : Among the various methods for chemical peeling, it is possible to select a wide
range of peeling agents for particular patients.

Objectives : The objective of present study was to. investigate the effects of various chemical
peeling agents on. the epidermal permeability barrier of hairless mice skin and to clarify the
histologic alteration in epidermal structure, thus to apply in the clinical practices.

Methods : We have applied 35% and 70% glycolic acid (GA) aqueous solutions, 30% of salicylic
acid (SA) solution of PEG400, Jessner’s solution and 15%, 30% and 50% of trichloroacetic acid
(TCA) aqueous solution to the flank of hairless mice. TEWL (trans-epidermal water loss) values
were measured before and immediately after the application and 3, 6, 12 and 24 hours following
treatment. Biopsy specimens were  evaluated with light and electron microscopy for epidermat
structural changes.

Results : There were no significant changes in TEWL for the GA and SA solution treated skin,
regardless of their concentration. For the TCA and Jessner’s solution, TEWL increased immediately
after treatment and recovered the basal levels about 90% after 24 hours for Jessner’s solution and
low concentrated TCA solution, but did not recovered for high concentrated TCA solution. On light
and electron microscopic examination, exfoliating effect was seen in every case and as for SA and
Jessner’s solution treated skin, keratolysis at hair follicles was also seen. Slight epidermal necrosis
was seen in every case, except in GA treated skin.

Conclusion : The present results suggest that using topical agents such as glycolic acid can induce
the change in the architecture of the epidermis without disrupting the skin barrier.

(Korean J Dermatol 2002:;40(10) : 1181~1187)
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Fig. 1. The changes of trans-epidermal water loss (TEWL)
value in glycolic acid treated group. Note that the concen-
tration of glycolic acid or use of neutralizing solution did
not affect the TEWL changes. Data points represent the
mean + standard deviation (n=5). All data show p>0.05 with
two-tailed Student’s t-test,
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Fig. 3. The changes of trans-epidermal water loss (TEWL)
value in trichroloacetic acid treated group. Note the initial
increase after treatment and no recovery for 30% and 50%
TCA solution treated skin. Data points represent the mean =
standard deviation (n=35),

3} trichroloacetic acid® 438le) EE8HE combination
peeling¥-oll = TEWL2 F338l4 Z7159vh7t 2447 &
A ke gE-E Yl en, F agente] A& $A
v TEWL $A]o] J3-& n &)= &9k} (Fig. 4).
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2} 2te] peeling agentol] thate] M x| FF o} 3412 Fo
EAE BFs FYANAH A G oz BFEAR
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Fig. 2. The changes of trans-epidermal water loss (TEWL)
value in Jessner’s solution salicylic acid, lactic acid and
resorcinol treated group, Note the increase of TEWL values
in Jessner’s solution and resorcinol treated group (p<0.05 for
asterisk). Salicylic acid and lactic acid treated skin showed
no -changes. Data points represent the mean + standard
deviation (n=9).

400

—o—TCA 15% + Jessner's Solution
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Fig. 4. The changes of trans-epidermal water loss (TEWL)
value in Jessner's solution and 15% TCA solution combina-
tion peels. There was no difference in TEWL recovery
regardless of freatment sequence. Data points represent the
mean * standard deviation (n=5).

agent7t ZtA %o W AFNE Jehle Aoz Jehgo
o, 53 salicylic acids} & beta-hydroxy acid® A}§3}
© AF 2w Zrd 3o de guv) Wged @ay
% cHFig. 5).

Osmium- tetroxide stainingg& 3l E3 728 AxE
nFAe s #|EAF A, glyeolic acid® T¥3 FoE ¥
9 gtz e et} salicylic acid, trichloroacetic
acid, Jessner’s solution® Z}7} © ¥ % FoE 2F Hay
Ab7t B2 E 9 H(Fig. 6).
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Fig. 5. Exfoliating effects of various peeling agents just after treatment (A, C, E, G) and 3 hours after (B, D, F, H). 30%
Glycolic acid (A, B), Jessner’s solution (C, D), 30% salicylic acid solution (E, F) and 15% TCA solution treated skin (G,H)
showed significant exfoliating effects in epidermis, and salicylic acid and Jessener’s solution treated skin showed more

significant exfoliating effects on hair follicle. (H&E. x400).
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Fig. 6. Electron micrographs of the hairless mouse skin treated with various peeling agents just after treatment (A, C, E, G)
and 3 hours after (B, D, F, H). 30% Glycolic acid (A, B) treated skin showed almost normal morphology, but Jessner’s
solution (C, D), 30% salicylic acid solution (E, F) and 15% TCA solution treated skin (G,H) showed significant epidermal

degeneration in epidermis. (OsO4 post-fixation, 10k).
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