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ABSTRACT

Atopic dermatitis (AD) is a chronically relapsing inflammatory skin disease that often has asthma and allergic rhinitis.
Magnesium salts, the important component of minerals in Dead Sea water, are known to exhibit beneficial effects in in-
flammatory disease. Favorable effects of magnesium ions and sea water treated to the skin of patients with contact der-
matitis have been reported. But histological and immunological investigations are insufficient. This study was performed
to examine the inhibitory effect of magnesium-rich sea mineral water on the development of AD-like skin lesions in
hairless mice. AD-like skin lesions are induced by the repeated application of 2,4-dinitrochlorobenzene (DNCB). Local
application of magnesium-rich sea mineral water on hairless mice skin applied with DNCB inhibited the development of
AD-like skin lesions as exemplified by a significant increase in skin hydration (p<0.01), and a decrease in epidermal
water loss (p<<0.01). Serum IgE level was also significantly decreased (p<0.01). These results suggest that magnesium-
rich sea mineral water inhibits the development of DNCB-induced AD-like skin lesions in hairless mice. These obser-
vations indicate that magnesium-rich sea mineral water may be alternative and assistant substances for the management
of AD.
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Table 1. Constituent and contained quantity of sea mineral water

Constituent Content (mg/L)
Calcium (Ca) 30.48
Sodium (Na) 36,236.00
Magnesium (Mg) 519,040.00
Potassium (K) 20,544.00
Manganese (Mn) 1.29
Zinc (Zn) 1.15
Iron (Fe) 3.35
Germanium (Ge) 0.18
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kit (Immunology Consultants Lab. Inc., Newberg, Oregon,

USA)E AH&-3ted 4319t

5. REISHA mHy |.

i B B BAES- 3

gjRz2ol| ojugt J3FE vjX|EA| °§°l’5’—7] #s} hair-
less mouse] )R 221& AAbsivt I EE 10% T2
of 1A F epgel Evfste] 4um —r’fﬂi H Efed
hematoxylin-eosin© 2 Gy} mlH 9 A= (seve-
rityye A8} I3k (hyperkeratosis), B-7}2Z(parake-
ratosis), F22] (hypertrophy), @S 22 A4 o 7|9
Az Hg A=E 0(no symptoms), | (mild), 2 (mode-
rate) B 3 (severe) & o] AEHEu|A o2 10089l A
7 419 A2 veiglen, viEw 1078E #E3ly
e FAYT 22T 9EAL9) A Yohns] 9
3 toluidine blue YM-& E3) vk ZE JAsl T A
T g3l $18ke] Congored 94 F Fa3in|7 ez 400
well A eleled 5T Hdsiel 2 £5 Faksigidh

8. A2

EA R §-2A12 student t test® 7E5H T histolo-
gical severity scorex= 1-way ANOVA nonparametric test®
Az, pitol 0.05 ol3tel A FASHoE fe
% Aoz pFsYh

SAUPAN 0G S8 vhese] % WY A
BV 4 sisiont Al vk Aol Aaks) I
o) e dehisle dgdes sxa Agee gz

ol wlste =] Aerh Fxghe U™ 4 e
(Fig. I).

ol23lA IRE i 36dH ¥ 7é’+— x| gjate] W
A=E Frislgen g8g 3 o F g F o]
Agdg =xzar] AAEga. 3eESa 29 539
4 & s dA-E =3x8 AT DNCB(+)+SM

JA =X 3097 60Y 24 nEA gz §95 2
o] (p<0.0)E VeI Ao 5EEA SR AL
< g zgol visld =X 304,60 7Ht sRale] A
5 e e (p<0.0D). T8 SN E i L &
30d7kA] Frbsle Aol e F Ahasig o) AdEs
2z BATH {4 el eioivh dahd X4
AT dx2delM 27 7RI 60d FAelA o
2o vsted §-o31A A et (p<0.01)(Fig. 2).

AY 60Yel] Al m| 7ol A 3] 3AA 7] (skin rou-
ghness)2} AA A AAA (skin scaliness) 2 A#ZoNA 428t
MAdaze veplisleon 339 HFA = (skin smooth-
ness)®} FE (skin wrinkles)2 8-218) 2}o]E Relz] o)
o} (Fig. 3). g3l HAg 7 $ollA gofrvjztg =2
AT dzdo] w3l /fAE AdE Jepigic
(Fig. 4).

2. lgE &F

ELISA 7]E2 248 ¥X IgEY 72 AAZAA
242.67+71.84 ng/mL, g 22N A 5933.33+£642.91 ng/mL,
A A 2546.67+688.57 ng/mLe g Al on ok
e =xF AL N tjzZol| v]dted 23 o]
5 e e (p<0.01) (Fig. 5).
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Fig. 1. Dorsal skin of hairless mice on 60th day after the application of sea mineral water. (A) DNCB (~) group, (B} DNCB (+) group, (C)

DNCB (+)+SM group.



170 Korean J. Microscopy Vol. 38, No. 3, 2008

60 100
A B
5 = /;_____L
;40 .
< v 60 I
2 E
g 30 .
2 8 4w
2 = =
e oot 5
0 ~—I1 1 ¢
20
10 T ‘!\_! G_________é/o
0 v v \ 0 r .
Oday 30 day 60 day 0day 30 day 60 day
500 250
C D
400 200 j
5 ”
2 300 T 150
- i r=\ -
=] = X
2 5
s 200 = 100
o >
100 50
0 T T g 0 T T
0day 30 day 60 day 0day 30 day 60 day

| —o— DNCB(-) —8— DNCB(+) —A— DNCB (+)+5M

Fig. 2. Changes in (A) skin hydration, (B) transepidermal water loss, (C) erythema, and (D) melanin of the dorsal skin of hairless mice (**p<
0.01).
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Fig. 3. Surface evaluation of skin of hairless mouse detected on 60 days after the application of sea mineral water. (A) skin roughness, (B) scali-
ness, (C) smoothness, (D) wrinkles (*p <0.05, #¥p < 0.01).
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Fig. 4. Representation of the skin surface of the hairless mice on 60 days after the application of sea mineral water (A) DNCB (~) group, (B)

DNCB (+) group, (C) DNCB (+)+SM group.
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Fig. 5. Serum IgE levels of hairless mice on 60 days after application
of sea mineral water (p<0.01).
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Fig. 6. Histological severity score in dorsal skin of hairless mice. (A) DNCB (—) group, (B) DNCB (+) group, (C) DNCB (+)+SM group.

300 37— DNCB () #
B DNCB(+) l l
400 - DNCB (+)+SM
Z 300 -
g
S
[
-E 200 <
=
4
100 -
0

Groups

Fig. 7. Number of mast cells in dorsal skin of hairless mice (p<
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Fig. 8. Number of eosinophils in dorsal skin of hairless mice (p<
0.05).
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