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Effects of Oral Intake of Gromwell Water Fraction on Ceramides Content
and the Development of Atopic Dermatitis in NC/Nga Mice
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Abstract Gromwell (LE, Lithospermum erythrorhizon), a perennial herbal plant, has been used for the treatment of
various problems associated with atopic dermatitis of the skin, such as water loss, epidermal hyperproliferation, and severe
inflammation. Previously, it was shown that oral supplementation with a 70% ethanol extract of gromwell prevented the
development of atopic dermatitis in NC/Nga mice. In this study, in order to identify the fraction that mediates gromwell’s
efficacy, the dietary effects of water and ethyl acetate fractions from the ethanol extract of gromwell were assessed in the
development of dermatitis using NC/Nga mice. Dietary supplementation of the hot water fraction significantly reduced
scores for epidermal hyperproliferation in parallel with a marked increase of ceramides. Supplementation of the gromwell
hot water fraction also decreased scratching behavior, which was accompanied by a decrease in plasma levels of IgE.
These results showed that the hot water fraction of the gromwell ethanolic extract prevented the development of atopic

dermatitis by increasing ceramides in NC/Nga mice.
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Table 1. Composition of diet (g/kg dry diet)
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ol g3l RS FE31] N, gasZ X3 & 10012 chloroform
o] Zt}. o)X F=9 =S high performance liquid chro-
matography(Waters 1525 binary HPLC pump, Waters 2487 dual
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Inaredients C CA LE ethanol LE water LE EA
e (BALB/c) (NC/Nga) (NC/Nga) (NC/Nga) (NC/Nga)

Casein 230 230 230 230 230
L-cystine 3 3 3 3 3
Corn oil 100 100 100 100 100
Cellulose 50 50 50 50 50
Vitamin mix 10 10 10 10 10
Mineral mix 35 35 35 35 35
Sucrose 200 200 200 200 200
Corn starch 372 372 367 367 362
LE ethanol - - 10 - -
LE water ? - - - 5 -
LEEA?® - - - - 5

Group C, BALB/c mice fed control diet; Group CA, NC/Nga mice fed control diet; Group LE ethanol, NC/Nga mice fed ethanol extract of LE;
Group LE water, NC/Nga mice fed hot water fraction of ethanol extract of LE; Group LE EA, NC/Nga mice fed EA fraction of ethanol extract

of LE.

YLE ethanol, 70% ethanol extract of LE (Lithospermum erythrorhizon)
ILE water, hot water fraction of ethanol extract of LE

JLE EA, EA (ethyl acetate) fraction of ethanol extract of LE
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Table 2. Average weight gain, daily food intake and food efficiency ratio (FER)" in mice for the feeding period of 5 week and 10 week

Die rou C CA LE ethanol LE water LE EA
tary group (BALBYc) (NC/Nga) (NC/Nga) (NC/Nga) (NC/Nga)
Weight gain (g/day) 0.07 0.05 021 0.12 0.09
5wk Food intake 348 3.29 3.89 3.63 3.59
FER 0.02 0.02 0.05 0.03 0.02
Weight gain (g/day) 0.03 0.04 0.05 0.03 0.06
10 wk Food intake 3.17 34 3.93 3.57 3.83
FER 0.01 0.01 0.01 0.01 0.02

Group C, BALB/c mice fed control diet; Group CA, NC/Nga mice fed control diet; Group LE ethanol, NC/Nga mice fed ethanol extract of LE;
Group LE water, NC/Nga mice fed hot water fraction of ethanol extract of LE; Group LE EA, NC/Nga mice fed EA fraction of ethanol extract

of LE.
YFER=total weight gain/total food intake

of Agvtol=g E3FTH16). HPLC 41914 column
Shiseido(Tokyo, Japan)] UG 120(2504.60 mm; 5 um)S AH&311
T}. Mobile phase= hexane®} 3% isopropanol(IPA)2] &3-S A}
2313, flow rate= 1 mL/min® & 3t} 2% 254 nmollA &
ZlE Alglrleo]l= B8-S external ceramides standardES ©]-8-3}eq
AFetar AREe ] Tld SRS £431e normalization

st
SAHXNZ|
BE AY Ae] BAREAlS SPSS(statistical package for the

social sciences, version 12.0, SPSS Inc, Chicago, IL, USA)E o]
S0 RE AdE 7 AP WFEF UAR FAFH
o, 7t 9] foALe p<0.05 2 F Duncan’s multiple range
test <} rtestel] <J3l AR 3T

kI

Azt g g

sl S30i olgt A= 2 % Aol

Mxz|2F w5}

10%7ke] Aol BF ¥ 2 2o Ha AF F7h Aol 4P
5 Ao] HHE Table 29} 2Th 2} ] sEbe] Ao] P
1Q/1mk)e 1057ke] Aol R BT A Ael7k gLt 10
Z0e] W AF F7He Fae) vs) AAE AT B4

2lo]& 33 BALB/c mice ¥ E(C)3 NC/Nga mice +
4 WEHCAPIME 55 o529 AT F7te] Este} tio] 2
o] && a7t °a]°1"]":]' Az FE2ES B FEINE AF
F7F B o] a&o] ¥, 34 dxTI A=, oA
Az Ao 57 2o] FFo] AF % 2] AF

ole] A7) z
2gAQ) &7E JEAE gere 2L o,

rulo

sl wal| Djxs S8
sEel 4lolH oSl nEdl B
w37k k17, ol ¥ A

Fo] N WA AR} B & e Ak
uc

] -r]?fﬂ
O}'H]Eﬂ"]—i FE 5 74
2] Eoe)N Aeelols e 2
Hlg)] ol&x] IRH &4 EH_:_\_% Alghute| = ghageo] dA3
SIThFig. 1). Ax 70% ek Hl FH(LE ethanol)®ll
A Alghutol= gkl O]‘EJ] 2ol Algtuto]= gt

w

—-
(=]
L] = (=]

Relative ceramide content
{% of control)

—_
(9]
[=]

=y -

_%6,? r§9;9

$) SO
= AN
= & O
¥ VS

i,

D N ¥ =
& L @
Q_\éc? Q,‘?Q
O e
< Ny

Fig. 1 Ceramide levels in the epidermis of mice. BALB/c mice
were fed control diet only (C) and NC/Nga mice were fed control
diet (CA), ethanol extract of LE diet (LE ethanol), hot water fraction
of ethanol extract of LE diet (LE water), or EA fraction of ethanol
extract of LE diet (LE EA) for 10 week, respectively. The ceramide
levels is plotted relative to the control (C) (n=10). **p<0.05, vs
control diet NC/Nga mice
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Fig. 2 PH|Thymidine incorporation into epidermal DNA of
mice. BALB/c mice were fed control diet only (C) and NC/Nga mice
were fed control diet (CA), ethanol extract of LE diet (LE ethanol),
hot water fraction of ethanol extract of LE diet (LE water), or EA
fraction of ethanol extract of LE diet (LE EA) for 10 week,
respectively. Values are meantSEM (n=10) **p»<0.05, vs control
diet NC/Nga mice
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Fig. 3 Serum IgE level of mice. BALB/c mice were fed control diet
only (C) and NC/Nga mice were fed control diet (CA), ethanol
extract of LE diet (LE ethanol), hot water fraction of ethanol extract
of LE diet (LE water), or EA fraction of ethanol extract of LE diet
(LE EA) for 10 week, respectively. The levels of IgE were measured
in plasma obtained from animals at the age of 10 weeks. Values are
mean+SEM (n=10). **p<0.05, vs control diet NC/Nga mice
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Fig. 4 Scratching behavior of mice. BALB/c mice were fed control
diet only (C) and NC/Nga mice were fed control diet (CA), ethanol
extract of LE diet (LE ethanol), hot water fraction of ethanol extract
of LE diet (LE water), or EA fraction of ethanol extract of LE diet
(LE EA) for 10 week, respectively. Means with different letters
differ p<0.05 by Duncan’s multiple range test. The number of
scratching per 20 min was counted weekly. Values are mean+SEM
(n=5).
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