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A Study of the Effect of Topical Glucocorticosteroids on
Epidermal Langerhans Cells in Guinea Pig

Joung Ok Lee, Hai Min Choi, Hong 11 Kook
Department of Dermatology, College of Medicine, Ewha Womans University

Langerhans cells are immunocompetent, dendritic cells of bone marrow derivation that reside
within the epidermis. Langerhans cells have been implicated as playing a key role in the processing
and presentation of antigens to lymphocyte in contact allergic cell-mediated immune reactions.

The present study was undertaken in order to clarify the effect of topical glucocorticosteroids
on the number and the morphological alterations of epidermal Langerhans cells. Three kinds of
topical glucocorticosteroids with different potency were applied to the back of guinea pig twice
a day for 14 days. Skin specimens were taken 2nd, 7th, 14th day of the application and 7th day
after cessation of application. The ATPase stain and electron microscopic observations were perfor-
med to assess the numbers and morphological alterations of epidermal Langerhans cells.

The following results were obtained -

1) The number of epidermal Langerhans cells significantly decreased after 7 days applications
of glucocorticosteroids in all experimental groups compared with control(p<0.05).

2) In each experimental group, the decrease of the number of epidermal Langerhans cells was
more significant in 0.5% concentration than those in 0.1% concentrations(p<0.05).

3) The difference of effects on Langerhans cell density between corticosteroids was significant(p<C
0.05).

4) The morphological changes of epidermal Langerhans cells were prominent from 7th day of
the application of glucocorticosteroids. Many Langerhans cells showed shortness of dendritic proces-
ses, decreased staining properties, enlargement of nuclear chromatin, swelling of mitochondria, dilata-
tion of perinuclear cisternae and endoplasmic reticulum.

In summary, decrements in Langerhans cell density were correlated with the concentration and
potency of the topical glucocorticosteroids.
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Table 1. Number of epidermal Langerhans cells during and after glucocorticosteroid application

Day of application

Days after final application

Group
2 7 14 7
Control 1174.3+ 87.3 1169.3+893  1181.9+ 95.3 1153.9+ 894
01% HC 11544+ 1124 10475+ 914  974.1+ 1233 1130.6+ 914
05% HC 11219+ 976 9894+ 873 90731911 11184+ 885
0.1% TAC 1139.7+ 94.3 9747+ 939 8914+ 853 1109.5+ 80.3
05% TAC 11024+ 989 9114+ 763 7435+ 119.1 10781+ 734
0.1% DFC 1112.8+ 945 8739+ 819 752.1+ 919 1103.7+ 69.8
05% DFC 10784+ 97.3 799.2+ 856 6124+ 814 1041.2+ 63.9

Values are mean

Control © absolute ethanol

TAC © triamcinolone acetonide

HC © Hydrocortisone acetate
DFC © diflucortolone valerate
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Table 2. Ratio of Langerhans cells of esperimental groups to control groups

Day of application

Days after final application

2 7 14 7
0.1% HC 98.3 89.6 824 979
05% HC 95.5 84.6 76.8 96.9
0.1% TAC 97.1 83.3 754 96.2
0.5% TAC 939 779 62.9 934
0.1% DFC 94.8 74.7 63.6 95.6
05% DFC 918 68.3 51.8 90.2

Data reflect the percentage of Langerhans cell(LC) from experimental group vs.

control group »
No.of LC of experimental group

No.of LC of control group 100

HC : hydrocortisone acetate
DFC ¢ diflucortolone valerate
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Fig. 1. Effect of hydrocortisone acetate treatment on
epidermal Lengerhans cell density.
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Fig. 2. Effect of triamcinolone acetonide treatment on
epidermal epidermal Lengerhans cell density.
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Fig. 3. Effect of diflucortolone valerate treatment on epi-
deral Lengerhans cell density.

Fig. 5. Photomicrographs of epidermal sheets of 0.5% HC applied
A’ 2 days application B : 14 days application
(ATPase stain, X400)

skin.

: Bl W ]
Fig. 6. Photomicrographs of epidermal sheets of 0.1% DFC applied skin.
A 2 days application B 14 days application

(ATPase stain, X400)
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Fig. 7. Photomicrographs of epidermal sheets of 0.5% DFC applied skin.
A1 2 days application B 14 days application
(ATPase stain, X400)

Fig. 8. Electronmicrograph of a epidermal Lengerhans cell of control shows clear cytoplasm(C) devoid of tonofila-
ments, convoluted nucleus(N), distinctive cytoplasmic organelles and a membrane devoid of desmosome.
Arrow : Langerhans granule( X 12,000).
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Fig. 9. Electronmlcrograph of a epidermal Lengerhans cell after 14 days appllcatlon of 0.1% TAC shows dilatation
of perinuclear cisternae(PC), swelling of mitochondria(M) and tennis racket shaped Langerhans granules
(arrow) (X 12,000).
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Fig. 10. Electronmicrograph of a epidermal Lengerhans cell after 14 days application of 0.1% DFC shows marked
enlargement of heterochromatin, dilatation of perinuclear cisternae(PC), endoplasmic reticulum(ER)
and swelling of mitochondria(M) (X12,000).
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Fig. 11. Electronmicrograph of a epidermal Lengerhans cell 7 days after final application with 0.5% HC shows
nearly same structural pattern as control(X 12,000).
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