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Effect of DHEA Ingestion on Atopic Dermatitis-like Lesion in BALB/c Mice Sensitized by Ovalbumin

June-Ho Wonl, Seong-Jin Kiml, Inseon S. Choi’ and Young-Ho Won'

Departments of ]Dermatology, 2Allergy, Chonnam National University Medical School, Gwangju, Korea

Background: Atopic dermatitis (AD) is a chronic cutaneous
inflammatory disorder. Dehydroepiandrosterone (DHEA) is
a sex hormone normally secreted from the adrenal gland
and is used to treat various disorders. It decreases in the
serum of AD patients and is known to attenuate dust mite-
induced airway allergic responses associated with reduced
Th2 cytokine.

Objective: The authors attempted investigate the effect of
DHEA on AD-like skin lesions by reviewing the cytokine
profile and specific IgE production in BALB/c mice
sensitized with ovalbumin (OVA).

Method: Mice were sensitized by intraperitoneal injection
of OVA, followed by epicutaneous sensitization for 5
weeks. DHEA was given by the oral route. After all mice

were sacrificed at the end of the experiment, skin, spleen
tissue and blood were harvested.

Result: Gross and histological examinations of skin lesions
showed inflammation. The severity was mild or absent in
DHEA-ingested mice and the number of inflammatory cells
was significantly reduced. The IL-5 levels in the cultured
splenocytes significantly decreased in the sensitized mice
than in the control group. The IFN-y /IL-5 ratio signifi-
cantly increased in the sensitized mice.

Conclusion: DHEA ingestion may suppress OVA-induced
AD-like skin lesions and prevents the cytokine production
of Th2 cells. (Korean J Asthma Allergy Clin Immunol
2009;29:269-276)
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St. Louis, USA)S &3]
9] Az ZA3}e], DHEA 0.01% (w/w)Z 3}
Aol A tZ¥} DHEA T 27 1Y 9
Bt 353 g2 Aol7t gler, it 55 Ht <
17.8 g3 0.01% DHEA Fo]-9] DHEA 19 AZ & oF
20 mg/kgol Tt 2] 1 ﬁ—i‘*haﬂﬂ =34 DHEA% A
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At
2. Ovalbumin (OVA)S} &

Ovalbuminol] |7 3| ¥712He 87t o) 419 W 4aje] A
A = A7 Agegen, AWA 4

ZthFig. 1). Ovalbumin (Grade V; Sigma-Aldrich, St. Louis, USA)
20 £g¥} 2.25 mg aluminum hydroxide (Imject Alum; Pierce

Intraperitoneal injection
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Fig. 1. Schematic representation of the study design and
schedule. OVA = ovalbumin; DHEA = dehydroepiandrosterone.
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Z2]2 Rosewell Park Memorial Institute-1640 (Bio-
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BioWhittaker), 1% penicillin-streptomycin-amphotericin B mixture
(BioWhittaker) 2 ©] F0] 7] wjfdo|A] A& F48& A2
#ol ettt o] 24 AEEE} 1x10° cell/mL7} H &=
= w3t & concanavalin A (Sigma-Aldrich) 2.5 pg/mLZ A}=
gk th 48413 Wl FAIZ T o] FFAE —70°ClN H
3 ELISA kit (BioSource International, Camarillo, USA)S ©] -85}
o] IFN-7, IL4, IL-58 4 Fat3ich
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23 AL 2000 pmO & oF 1057 94 E]g the &
Ao] —20°C o|slol| A WESH A 3t} ELISA Plate

(MaxisorpTM; Nunc, Roskilde, Denmark)e]] 20 ug/mL F%=
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Fig. 2. Photographs of the mice at the end of experiment. Oozing and crusted skin lesion were formed on the patch area in all mice
of group B (dermatitis induced group), however the skin lesions were mild or absent in both group C (DHEA ingested group) and normal
control (group A).
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OVA-S =9l carbonate/bicarbonate 91'2"“(pH 9.5)2 100 LA
wFate] 4°CollA 12A]3F o] F-HAIZITE 1 & phosphate
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peroxidase conjugated anti-mouse IgE (Sigma-Aldrich)E- micro-
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HHSAZTE 1 F oA PBSTE 33 AlH 3 th ortho-
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71 & 25 M oz Haluke-S X A]A ELISA reader
(Thermo; Molecular Devices, Menlo Park, USA)E 492 nm &4 %
2 25390tk 7t Ao 9 OVA 5ol Igk LS ELISA ©9)
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0, 3, 674 33] FtFAteta 7FAd AF 2 A S Ao
=43 OVA E0] IgE TFE FES 29 & 2,000 EUmLE 3
atglon, o] gtat vlmwate] 7F H Al OVA 5] IgE =
AlAFstA .

SATA A nlo| ARAZEA A T2 IS o] &
ot i EFUAE IS Al e) &t
<0.05% 3t}

™, student t-testS
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Fig. 3. Histopathology of the mice skin at the end of experiment (H&E x40). (A, D) Normal control, (B, E) Dermatitis induced group,
(C, F) DHEA ingested group. Specimens from patch applied area showed acanthosis and hyperkratosis in the epidermis, dense
inflammatory cell infiltrate and extravasated red blood cells in the dermis (A~ C). Severe inflammatory signs were observed in the sensitized
skins (B) which it is significantly decreased in DHEA ingested mice skin (C). The skin biopsy taken from outside of the patch (D~F)
showed milder inflammatory findings compared to the sensitized sites (A~C).
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Table 1. Number of inflammatory cells in the biopsy specimen

Group A Group B Group C
Patch area 225.5+49 342.7+60* 220.7+50"
Outside of patch 134.3+19 1455456  163.8+19

Cells per 400 field, Mean+SE; Group A = normal control; Group
B = dermatitis induced; Group C = DHEA ingested. *P<0.05
compared with group A; TP<0.05 compared with group B.
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Fig. 4. The graph for IFN-y/IL-5 ratio in the supernatants of
cultured splenocytes. Group A = normal control; Group B = der-
matitis induced group; Group C = DHEA ingested group; *P<
0.05 compared with group A; TP<0.05 compared with group B.
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B ZA L] v ko] concanavalin A (2.5 pg/mL)AFS & =%
3 INF- 7 & A Aol 649.1+31.1 pg/mLolH] ¥halo] »]3-ad
- 2H1H(413.3465.1 pg/mL)Z} DHEA A %] (406.4+46.9 pg/mL)
oA Z+7 frelgh AE Btk

IL-5E #7472l 54.5+20.6 pg/mLe} ¥ wd w 3%
oA 104.6+35.2 pg/mLZ FA A {2 F71E BIThP<
0.05). DHEA A # ol A& 50.9+23.2 pg/mLE A4+ 5-AF
g A E HYon, gid fidtol Hdte] u]le A

Z Ho] DHEAV} IL-59] Ao #oTdS AlALsII T

IL-59] th3t IFN-7 2] H]&= BAA thZ23(10.73+2.9)00] H]3|
5 2570704 SR QA 7HaE o] A ThEFg.
4). DHEA A # Tl A= 66142608 15 ko] v 3|
IEN- 7 /IL-59] Zko] 7FAE o] AUt} Concanavalin A AF= A
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Fig. 5. The graph of ovalbumin- specific IgE concentration
(EU/mL) in group A (normal control), group B (dermatitis induced
group), and group C (DHEA ingested group). *P<0.05 compared
with B.
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