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Abstract

Maesil (Prunus mume Siebold & Zucc.), a potential
source of free radical scavengers and inhibitor of pro-
inflammatory mediators, is used in traditional Korean
medical preparations as a remedy for skin disorders
as have probiotics. The action of a probiotic fer-
mented Maesil preparation on the development of
atopic dermatitis (AD)-like skin lesions was deter-
mined in a NC/Nga mouse model as an initial step
towards the development of a therapeutic feed sup-
plement for use in dogs. Continuous ingestion of the
experimental feed markedly inhibited the develop-
ment of the AD-like skin lesions, as evidenced by a
marked decrease in skin signs and reduced inflamma-
tion within the skin lesions. Efficacy was confirmed
by significant decreases in eosinophil ratio and
serum IgE concentration, and a reduction in the num-
ber of Staphylococcus aureus recovered from the ear.
Relative mRNA expression levels of IL-4, interferon-y
and tumour necrosis factor-a in the spleens of the
experimental animals were also decreased and there
was an increased serum concentration of IL-10 with a
concurrent decreased IL-4 concentration in compari-
son to a control group. Taken together, the results
indicate that some component(s) of fermented Mae-
sil have the ability to suppress the development of
AD-like skin lesions, possibly by stimulation of IL-10.
Beneficial effects of fermented Maesil may thus
be expected in dogs with AD, although this and the
nature of the active pathway remain to be explored.
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Introduction

Atopic dermatitis (AD), also known as atopic eczema, is
one of the most common inflammatory skin diseases in
humans and canines in which it exhibits comparable clini-
cal features.'™ Severe pruritus and chronic or relapsing
eczematous skin lesions are major clinical features of this
condition.* Frequent characteristics include excessive
infiltration of inflammatory cells such as lymphocytes,
macrophages and granulated mast cells into the skin
lesions®®, eosinophilia in peripheral blood and a high level
of serum immunoglobulin (Ig) E." Although the pathogen-
esis of AD is complex, involving genetic, environmental,
pharmacological, skin barrier and immunological factors’,
interleukin (IL)-4 and IL-5 produced by T-helper (Th) 2 cells
could have an especially key role in its onset and develop-
ment.8® IL-4 mediates an IgE isotype switch in B cells
and IL-5 promotes IgE synthesis induced by IL-4. Mast
cells stimulate the release of various chemical mediators
in IgE-mediated allergic disorders. Subsequently, many
types of inflammatory cells infiltrate into skin lesions.®
In addition, tumour necrosis factor (TNF)-a produced by
macrophages also plays an important role in the acute
phase of AD."" Although Th2 cells are dominant in this
acute phase, interferon (IFN)-y produced by Th1 cells is
highly expressed and contributes to the pathogenesis in
the chronic phase."?'* IFN-y increases the sensitivity of
Fas-mediated apoptosis of keratinocytes by skin-infiltrat-
ing T cells.'® These results suggest that down-regulation
of the responses of Th2 cells, macrophages, and Th1
cells may be effective strategies for the management
of AD.

Maesil (Prunus mume Siebold & Zucc.) is a deciduous
tree of the genus Rosaceae that is native to China. The
flower, leaf, branch, seed and root of the plant are popular
as traditional drug and health food supplements in Asian
countries. In particular, the unripe fruit is used in traditional
Korean medical preparations as a remedy for coughs, dys-
pepsia and skin disorders. Maesil possesses biological
activities that include suppression of cancer cell prolifera-
tion'®, inhibition of motility of Helicobacter pylori'’, and
improved blood fluidity.'® Of particular relevance to the
present study, biological effects of Maesil that involve free
radical scavengers'® and inhibition of pro-inflammatory
mediators in lipopolysaccharide-stimulated macrophages
have been described in relation to skin conditions.?° These
collective observations indicate that Maesil may be good
candidate for control of AD. Probiotics also have therapeu-
tic potential in the treatment of skin disorders.?'2%

Thus the present study was initiated to examine
whether a fermented by-product of Maesil could
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suppress development of AD-like skin lesions in NC/Nga
mice, a suitable model for AD in humans and canines,?®?”
with the aim of developing a therapeutic feed supplement
for subsequent use in dogs.

Materials and methods

Maesil fermentation

Maesil flesh and juice were obtained as a by-product during commer-
cial beverage preparation. Fruits were crushed, mixed thoroughly
with nonfat rice bran, and the mixture (45-565% moisture, pH 4.5-5)
was fermented with 1 x 10’ CFU/mL Saccharomyces cerevisiae
[Korea Collection for Type Cultures (KCTC) 7928; Korea Research
Institute of Bioscience and Biotechnology, Daejeon, Korea] for 7 days
at 25-30 °C. The fermented products (25-35% moisture, pH 5-6)
were further fermented with 1 x 107 CFU/mL each of Bacillus subtil-
is (KCTC 1666) and Lactobacillus acidophilus (KCTC 3155) for 5 days
at 45-50 °C. After fermentation, the products were air-dried for 20 h
at 20 °C. The final product (10-15% moisture, pH 5.5-6.5) containing
the soluble Maesil ingredients was dark brown in colour and
possessed a sweet flavour.

Animals

Specific pathogen-free (SPF) female 6-week-old NC/Nga mice (SLC,
Shizuoka, Japan), randomized into three groups each of five mice
were initially acclimated for 2 weeks. The control group received a
commercial, nutritionally complete, extruded dry rodent feed (Super-
feed, Gangwon, Korea) containing 22.1% crude protein, 8.0% crude
ash, 5.0% crude fibre, 3.5% crude fat, 1.2% phosphorus and 0.6%
calcium. The experiment groups received the same extruded dry
rodent feed supplemented with either 1% fermented Maesil (1% fer-
mented Maesil feeding group; 1% FM group) or 2% (2% fermented
Maesil feeding group; 2% FM group). All mice were housed in an air-
controlled room in polypropylene cages and allowed free access to
the particular diet and tap water from drinking bottles with stainless
steel sipper tubes. All animal procedures were conducted in accor-
dance with the guidelines of the local ethical committee (Chonnam
National University).

Induction of dermatitis and experimental schedule

1-Chloro-2,4-dinitrobenzene (DNCB; Sigma-Aldrich, St Louis, MO,
USA) was used to induce dermatitis in all three groups of
NC/Nga mice through repeated cutaneous application as previ-
ously described?® with some modification (Figure 1). Briefly,
DNCB in an acetone/olive oil mixture (3:1) was used. Dorsal
skin regions were shaved with an electric razor and these and
the glabrous ears were sensitized epicutaneously with 200 pl of a
1% DNCB solution. Four days after sensitization, the dorsal skin
and ears were challenged with 150 pl of 0.2% DNCB solution
twice a week. Peripheral blood, skin and spleen samples were

collected post-mortem for analysis 3 days after the fifth application
of 0.2% DNCB after hapten induction.

Evaluation of clinical skin severity

The severity of dermatitis was evaluated by scoring clinical signs on
the face, ears, nose, neck and dorsal skin twice a week starting from
day 1. The total clinical skin severity score was defined as the sum of
the individual scores (none =0, mild =1, moderate = 2 and
severe = 3). Skin severity was characterized according to the pres-
ence of erythema (haemorrhage), oedema, excoriation (erosion) and
dryness (scaling) as described earlier.?9"

Histological analysis

All mice were euthanized at the end of the experiment. Sampling was
performed from dorsal skin lesions and ears as described earlier,®?
and the samples were fixed in 10% formalin, embedded in paraffin,
sectioned at 5 um and stained with haematoxylin and eosin (H&E). All
histological evaluations were performed in blinded fashion. General
skin condition (epidermal hyperplasia, hyperkeratosis and inflamma-
tory cell infiltration and dermal infiltration of inflammatory cells) was
compared between groups. Toluidine Blue was used to identify mast
cells in the sections and the number between the epithelium and
panniculus carnosus was counted under a microscope at a magnifica-
tion of x400 at five sites chosen at random as described earlier.®®

Measurement of eosinophil ratios in peripheral
leucocytes

Blood was collected in tubes coated with ethylene diaminetetra-
acetic acid. Blood leucocyte and differential counts were determined
using an automated Veterinary Haematology Analyzer (Oxford
Science, Oxford, CT, USA) configured for mouse blood.

Measurements of IgE, IL-4, IL-10 and IFN-y
concentration in serum

Blood was collected from the retro-orbital plexus of each mouse at
the end of the experiment. Serum was obtained by centrifugation
and stored at -20 °C until used. Total serum IgE levels were mea-
sured using BD OptEIA™ Mouse IgE ELISA Set (BD, Sparks, MD,
USA) and serum IL-4, IL-10 and IFN-y levels were measured using
the Mouse cytokines (IL-4, IL-10 and IFN-y) Quantikine ELISA kit
(R&D Systems, Minneapolis, MN, USA) according to the manufac-
turer’s instructions.

Enumeration of Staphylococcus aureus on ear skin

Enumeration of Staphylococcus aureus was performed as described
earlier®* with some modification. Briefly, an area of ear skin of about
1 ¢cm? was collected and suspended in 1 mL of sterile phosphate buf-
fered saline. A total of 100 mL of serial tenfold dilutions of the sus-
pensions were inoculated on Mannitol Salt medium (BD) and
cultured for 48 h at 37 °C. Yellow colonies were counted and

Hair shaving
on the dorsal =
1% 151 0.2% 2nd 0.2% 340.2% 4" 0.2% 5 0.2%
DNCB DNCB DNCB DNCB DNCB DNCB

Induction of dermatitis with hapten (DNCB)

[Day5] [Day8]

[Day0] [DayT]

|Dax'1 9| |Da241|

Figure 1. Protocol for Induction of dermatitis. Shaved dorsal regions and the glabrous ears of all the mice were sensitized epicutaneously with
200 pl of a 1% DNCB solution on day 1. Four days later dermatitis was induced with 150 pl of 0.2% DNCB solution at the intervals shown and the

animals were euthanized at day 21.
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expressed as log CFU/cm? (one ear). In addition, representative colo-
nies were identified through gram staining and a coagulase test.*®

Evaluation of relative mRNA expression levels of
IFN-v, IL-4 and TNF-a in spleen

Spleenocytes were isolated under sterile conditions as previously
described.*® Total RNA extraction was performed using a RNeasy
Mini kit (Qiagen, Valencia, CA, USA) and target RNA was reverse
transcribed using Superscript Il reverse transcriptase enzyme (Invi-
trogen, Carlsbad, CA, USA) according to the manufacturer’s instruc-
tions. To minimize variations in reverse transcriptase efficiency, all
samples were transcribed simultaneously. Primers and probes for
murine IL-4, IFN-y, TNF-o and B-actin were designed as described
earlier®”*8; their sequences are shown in Table 1. Primer sets for IL-
4, IFN-y, TNF-oe and B-actin yielded 95, 92, 175 and 148 base pairs,
respectively. The probes were dual labelled with the reporter dye
6-carboxyfluorescein (FAM) at the 5" end and the quencher dye
6-carboxytetramethyrhodamine (TAMRA) at the 3" end. IL-4, IFN-y
and TNF-ao mRNA levels were determined by a real-time polymerase
chain reaction assay using a Rotor-gene 6000 (Corbett Research,
Sydney, NSW, Australia) with 0.5 pg of cDNA. The threshold cycle
(C;; the cycle number at which the amount of amplified gene of inter-
est reaches a fixed threshold) was determined subsequently. Rela-
tive quantitation of IL-4, IFN-y and TNF-oo mRNA expression was
calculated by a comparative C; method as described earlier.*® The rel-
ative quantitation value of target (IL-4, IFN-y or TNF-0) was normal-
ized to an endogenous control B-actin gene and relative to a
calibrator.*® It was expressed as 2742t (fold), where AC, = C; of
target gene (IL-4, IFN-y or TNF-a)-C; of endogenous control gene
(B-actin). AAC; = AC; of samples for target gene-ACt of the calibrator
for the target gene.

Statistical analysis

The data were expressed as mean = standard deviation (SD) and the
means of the different parameters were compared between groups
by analysis of variance. Significant differences between the groups
were evaluated by Tukey’s multiple comparison tests using Minitab
Statistical Software 13.20 (Minitab, State College, PA, USA), and
P < 0.05 was considered as the level of significance.

Results

Clinical skin severity

Repeated cutaneous application of DNCB accelerates
development of dermatitis in NC/Nga mice.?® Consistent
with this finding, clinical skin severity in the control group
fed with control feed alone increased gradually with the
number of cutaneous applications of DNCB and reached
a peak at the end of experiment (clinical severity score:

Table 1. Primer and probe sequences for murine cytokines

Maesil suppressive effect
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Figure 2. (a) Representative clinical skin features. These demon-
strate visually a marked reduction in severity of the dermatitis and
more rapid hair re-growth with increased fermented Maesil feeding.
(b) Temporal changes in mean clinical skin severity score. These rise
with time in the control group and also in the 1% FM group although
the peak at 21 days was lower (*P < 0.05) in the latter. A significant
improvement in the 2% group had occurred at day 8 (P < 0.05) and
by day 12 was even more pronounced (**P < 0.01) compared with
the controls.

8.0 = 0.8 points; mean = SD; n = 5) (Figure 2b). Most
mice in this group exhibited severe dermatitis signs of
erythema (haemorrhage), oedema, excoriation (erosion)
and dryness (scaling), while mice in the 1% FM and 2%
FM feeding groups presented with mild or moderate
clinical skin severity (Figure 2a). A statistical difference in
the clinical skin severity scores was observed between
the control group and 1% FM feeding group only after the
fifth application of 0.2% DNCB. The 2% FM feeding

Sequence (5"-3) Length (bp)”
IL-4 FW ACAGGAGAAGGGACGCCAT 92
RV GAAGCCCTACAGACGAGCTCA
TP TCCTCACAGCAACGAAGAACACCACA
IFN-y FW TCAAGTGGCATAGATGTGGAAGAA 92
RV TGGCTCTGCAGGATTTTCATG
TP TCACCATCCTTTTGCCAGTTCCTCCAG
TNF-o FW CATCTTCTCAAAATTCGAGTGACAA 175
RV TGGGAGTAGACAAGGTACAACCC
TP CACGTCGTAGCAAACCACCAAGTGGA
B-actin FW AGAGGGAAATCGTGCGTGAC 148
RV CAATAGTGATGACCTGGCCGT
TP CACTGCCGCATCCTCTTCCTCCC

FW, forward primer; RV, reverse primer; TP, TagMan probe dual-labeled with 5’FAM (report dye) and 3'TAMRA (quencher dye); IFN-y, interferon-
gamma; IL-4, interleukin-4; TNF-a, tumour necrosis factor alpha; B-actin, beta-actin.

"Amplicon length in base pairs.
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Control

(a)

1% FM 2% FM

Figure 3. (a) Histological features of ear skin. Note the hyperplastic epidermis (E) and inflammatory cells (arrows) particularly in the dermis (D) of
the control animal. (A) denotes the sub-dermal adipose layer. The inflammatory infiltrate (arrows) is less severe in the 1% FM group and negligible
in the 2% FM group; in the latter hyperplasia of the epidermis (E) is not apparent (H&E). An identical result was obtained in the dorsal skin. (b)
Dermal mast cell infiltration in dorsal skin. Note the more pronounced cellular degranulation (arrows) in the control group. (Toluidine blue).

group displayed a significantly lower clinical skin severity
score compared with the control group even after only
one application of DNCB (Figure 2b).

Histological analysis

Severe epidermal hyperplasia and hyperkeratosis and
dense infiltration of inflammatory cells into both the epi-
dermis and dermis were observed in both the dorsal and
ear skin of the control group. However, supplementation
with 2% fermented Maesil inhibited these inflammatory
changes (Figure 3a). The 2% FM feeding group showed a
significant decrease in the epidermal thickness of dorsal
and ear skin compared with the control group (Table 2)
(P < 0.01). Repeated cutaneous application of DNCB
increased dermal mast cell number and degranulation in
the control group. However, these features were signifi-
cantly suppressed by 2% fermented Maesil supplemen-

Table 2. Epidermal thickness and mast cell number in skin lesions
of the control, 1% FM and 2% FM experimental groups

Control 1% FM 2% FM
Thickness of epidermis (um)”
Dorsal lesions 66.7 +12.0 542 +94 249 £32°777
Ear lesions 66.7 + 121 60.1+154 236+7.0""""
Mast cell number  40.8 + 3.1 37.0 = 4.1 322+19"

(counts/site)*

Data are presented as mean = SD (n = 5). "P < 0.05 versus control;
""P < 0.01 versus control: ""P < 0.05 versus 1% FM; ~"P < 0.01
versus 1% FM.

"Epidermal thickness was measured in five randomly chosen sites in
sections of dorsal and ear skin lesions.

*The number of mast cells in five sites chosen at random (at a magni-
fication of x400) was counted.

tation compared with the control group (Figure 3b;
Table 2).

Peripheral eosinophil ratio

The ratio of eosinophils in peripheral leukocytes of the
FM feeding groups was significantly lower than in the
control group in a dose-dependent manner (Figure 4a).

Serum concentrations of IgE

Although no significant difference was observed in the
serum IgE concentration between the control and 1% FM
feeding groups, that of 2% FM feeding group was sig-
nificantly lower than in the control group (P < 0.05)
(Figure 4b).

Staphylococcus aureus on ear skin

The number of Staphylococcus aureus (log CFU/cm?) in
both FM feeding groups showed a significant and dose-
dependent decrease on the ear compared with the
control group (Figure 4c).

Concentrations of serum IL-4, IL-10 and IFN-y

No significant difference was observed in the concentra-
tion of serum IFN-y between groups. However, the con-
centration of serum IL-4 in the FM feeding groups was
significantly lower than in the control group in a dose-
dependent manner (P < 0.05, control versus 1% FM
feeding group; P < 0.001, control versus 2% FM feeding
group; P < 0.05, 1% FM feeding group versus 2% FM
feeding group). Conversely, the concentration of serum
IL-10 in the 2% FM feeding group was significantly higher
than in the control group (P < 0.01). Moreover, the con-
centration of serum IL-10 in the 1% FM feeding group
also showed a tendency to increase compared with the

4 © 2010 The Authors. Journal compilation © 2010 ESVD and ACVD, Veterinary Dermatology
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Figure 4. (a) Ratio of eosinophils in peripheral leukocytes, (b) con-
centration of IgE in serum and (c) number of Staphylococcus aureus
on ear skin in the three groups [mean + SD (n = 5)]. In every instance
the control values were significantly higher than those in the 2% FM
group (**P < 0.01, *P < 0.05and ***P < 0.001, respectively). There
was also a reduction in eosinophil ratio and surface Staphylococcus
aureus count in the 1% FM group compared with control level
(*P < 0.05). Differences between1% FM and 2% FM were signifi-
cant in eosinophil ratio and surface Staphylococcus aureus count
(*P < 0.05 and #*P < 0.001, respectively).

control group, although in this instance the difference
was not significant (P = 0.056) (Figure 5).

Relative mRNA expression level of IL-4, IFN-y and
TNF-a in spleen

Relative mRNA expression levels of IL-4, IFN-y and TNF-a
significantly decreased in the FM feeding groups com-
pared with those in the control group, although no signifi-
cant differences were observed in IFN-y and TNF-o

Maesil suppressive effect

357 "m Control @1% FM 02% FM

30} o

Concentration (pg/ml)

IL-4 IL-10 IFN-y

Figure 5. Concentrations of IL-4, IL-10 and IFN-y in serum of the
three groups [mean + SD (n = 5)]. The concentration of serum IL-4
in the 1% and 2% FM feeding groups was significantly lower than in
the control group (*P < 0.05 and ***P < 0.001, respectively). Con-
versely, the concentration of serum IL-10 in the 2% FM feeding
group was significantly higher than in the control group (**P < 0.01),
although there was no significant difference between the 1% FM
feeding group and control group. No significant difference was
observed in the concentration of serum IFN-y between groups. Dif-
ferences between 1% FM and 2% FM were significant for serum
IL-4 concentration (*P < 0.05).
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Figure 6. Relative mRNA expression levels of [L-4, IFN-y and TNF-o
in the spleens of the three groups [mean + SD (n = 5)]. The relative
expressions of the mRNAs of the three cytokines significantly
decreased in the 2% FM feeding groups compared with those in the
control group (*Under limit of detection (ULD), **P < 0.01 and
*P < 0.05, respectively). There was also a reduction in relative
expression level of IL-4 in the 1% FM group compared with control
level (*P < 0.05). Significant differences in the relative expression
levels of IFN-y and TNF-a (*#P < 0.01) were found between the 1%
FM and 2% FM groups.

between the 1% FM feeding group and the control group
(Figure 6).

Discussion

Atopic dermatitis-like skin lesions in NC/Nga mice highly
resemble those of human and canine AD,® and show vari-
ous grades of clinical features such as erythema and
haemorrhage, followed by oedematous superficial ero-
sion, deep excoriation, scaling, and dryness of the skin.®*
However, signs of dermatitis vary considerably under
conventional conditions and clinical skin disorders do not
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occur in this mouse strain under SPF conditions. There-
fore, to reduce experimental variation and induce stable
clinical dermatitis over a short period, investigators have
adopted the use of hapten-induced dermatitis using
repeated applications of 1-chloro-2,4,6-trinitrobenzene
(TNCB); and successful development of dermatitis in
NC/Nga mice wunder SPF conditions has been
reported.?”2930 |n this instance, as importation of TNCB
is banned from the Republic of Korea, DNCB was used as
a rational alternative in view of its structural similarity and
on the basis of previous evidence of its efficacy in creat-
ing AD-like skin lesions and IgE hyperproduction in
NC/Nga mice.?® In the present study, the control group
of mice also developed other typical AD signs including
erythema, oedema, excoriation and dryness of the skin
lesions; hyperplasia and hyperkeratosis of the epidermis;
dense infiltration of inflammatory cells and severe degran-
ulation of dermal mast cells; peripheral blood eosinophilia
and increased serum IgE concentration. The observation
of increased colonization of the ear skin by Staphylococ-
cus aureus in the control group accords with the view that
massive colonization of Staphylococcus aureus on the
skin coincides with the severity of dermatitis in NC/Nga
mice. 3334

Continuous ingestion of feed containing fermented
Maesil with probiotics (Saccharomyces cerevisiae, B.
subtilis and L. acidophilus) in DNCB-treated NC/Nga mice
raised under SPF conditions inhibited development of AD-
like skin lesions, especially at 2% FM supplement. Mac-
roscopic and microscopic examinations revealed mark-
edly decreased clinical skin severity and relatively mild
epidermal and dermal inflammatory changes with 2% FM
supplement compared with the ingestion of control feed
alone. Moreover, significant decreases of the eosinophil
ratio and serum IgE concentration, and a marked reduc-
tion in the number of Staphylococcus aureus colonies
recovered from the ear confirmed the inhibitory effects of
fermented Maesil on the development of AD-like skin
lesions.

A noteworthy observation was an increased serum
concentration of IL-10 concurrent with a decreased con-
centration of IL-4 in the FM feeding groups. Moreover,
relative mMRNA expression levels of [L-4, [FN-y and TNF-o
in the spleens of the FM feeding groups were decreased
compared with those of the control group. These results
are similar to previous prospective reports demonstrating
that oral ingestion of probiotics influences the induction
of plasma IL-10 in human patients with dermatitis?2-2%4’
and that Maesil inhibits pro-inflammatory mediators
in lipopolysaccharide-stimulated macrophages.?® IL-10
inhibits IFN-y and IL-2 production by Th1 cells,*? and IL-4
and IL-5 production by Th2 cells, as well as eosinophil sur-
vival and IL-4-induced IgE synthesis.**44

Taken together, these findings suggest that some com-
ponent(s) of fermented Maesil along with probiotics can
delay the onset and suppress the development of AD-like
skin lesions in NC/Nga mice, probably via the induction of
IL-10 or suppression of T cell or macrophage responses.
Hence, in combination with probiotics, fermented Maesil,
which is readily obtained as a by-product during commer-
cial beverage preparation, may be a good candidate for
control of AD in dogs. However, fermented Maesil con-

tains a complex array of compounds; these and the probi-
otic microorganisms could be modified during the
fermentation process. Therefore, precise knowledge of
the major component (s) of fermented Maesil responsible
for its inhibitory effects on AD-like skin lesions is needed,
and studies are currently in progress. Confirmation of the
prophylactic effect of fermented Maesil as a feed supple-
ment is now required in dogs with AD.
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Résumé Le Maesil (Prunus mume Siebold & Zucc.), source potentielle de fixateurs de radicaux libres
et inhibiteur de médiateurs pro-inflammatoires, est utilisé dans les préparations médicales traditionn-
elles coréennes comme probiotique en remede aux troubles cutanés. L'action d'une préparation pro-
biotique de Maesil fermentée sur le développement de Iésions dermatologiques de dermatite
atopique (AD)-like a été déterminée dans un modéle de souris NC/Nga comme premiére étape du
développement d'un supplément alimentaire pour chien. Une ingestion continue de la nourriture expé-
rimentale a nettement diminué le développement des Iésions cutanées de AD-like par la diminution
des signes cutanés d'inflammation. L'efficacité a été confirmée par la diminution du ratio d'éosino-
philes et de la concentration d'IgE sériques ainsi que la réduction du nombre de Staphylococcus
aureus isolé a partir de l'oreille. Les niveaux d’expression relatifs d'IL-4, IFN-y, et TNF-o dans la rate
des animaux expérimentaux étaient diminués, les concentrations sériques d'll-10 étaient augmentées
en paralléle d'une diminution des concentrations d'll-4 par comparaison avec le groupe contréle. Pris
ensemble, ces résultats indiquent que certains composants de Maesil fermenté ont la capacité de
supprimer le développement des Iésions cutanées d'AD-like, probablement par stimulation d'll-10. Les
effets bénéfiques du Maesil fermenté pourraient étre reproduits chez les chiens atopiques bien que
le mécanisme d'action reste encore a explorer.

Resumen El Maesil (Prunus mume Siebold & Zucc.), una fuente potencial de eliminador de radicales
libres e inhibidor de mediadores proinflamatorios, es utilizado en preparaciones de medicina coreana tradic-
ional como un remedio para enfermedades de la piel ya que tiene probidticos. Se determino la accion de
una preparacion probidtica de Maesil fermentado en el desarrollo de lesiones similares a dermatitis atopica
(AD) en un modelo de ratén NC/Nga, como un paso inicial para el desarrollo de una suplemento dietético
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terapéutico en perros. La ingestion continua de la dieta experimental inhibid el desarrollo de lesiones de
AD, evidenciado por una disminucién de los signos clinicos y una disminucién de la inflamacion en las lesi-
ones de la piel. La eficacia se confirmé mediante disminuciones significativas en la proporcion de eosiné-
filos y en la concentracién de IgE en el suero, y en la reduccién del numero de Staphylococcus aureus
recuperados del oido. Los niveles de expresion relativa de mRNA de [L-4, IFN- vy, y TNF-a en los bazos de
los animales de experimentacion también estuvieron disminuidos y se observé un incremento de la con-
centracion de IL-10 en suero con un descenso de la concentracion de IL-4 en comparacion con el grupo
control. De forma conjunta, los resultados indican que algin componente(s) del Maesil fermentado tiene la
capacidad de suprimir el desarrollo de lesiones similares a AD en la piel, posiblemente por la estimulacién
de IL-10. Se pueden esperar efectos beneficiosos del Maesil fermentado en perros con AD, aunque estos
y la naturaleza de la via de accién deben ser investigados.

Zusammenfassung Maesil (Prunus mume Siebold & Zucc.), eine mdgliche Quelle an freien Radikale-
Scavengers und Inhibitoren von pro-inflammatorischen Mediatoren, wird in traditionellen koreanischen
Medizinpréparaten ebenso wie Probiotika als Heilmittel fir Hautprobleme verwendet. Der Einfluss eines
probiotisch fermentierten Maesil-Préparates auf den Verlauf von Hautveranderungen bei Atopikern ohne
atopische Dermatitis (AD) wurde in einem NC/Nga Mausmodell untersucht, um einen ersten Schritt in
Richtung der Entwicklung eines therapeutischen Futterzusatzstoffes zur Verwendung bei Hunden zu tun.
Eine kontinuierliche Aufnahme des experimentellen Futters verhinderte deutlich die Entwicklung von AD-
ahnlichen Hautveranderungen, was durch eine starke Reduzierung der Hautsymptomatik und eine reduzi-
erte Entzindung innerhalb der Hautldsionen bestétigt wurde. Die Wirksamkeit wurde durch eine signifikan-
te Abnahme des eosinophilen Anteils und der IgE Konzentration im Serum sowie durch eine reduzierte
Keimzahl an Staphylokokkus aureus, der im Ohr entdeckt wurde, bestatigt. Die relative mRNA Expression
von IL-4, IFN-y und TNF-a in den Milzen der Versuchstiere war ebenfalls erniedrigt und im Vergleich zur
Kontrollgruppe bestand eine erhéhte Serumkonzentration an IL-10 bei gleichzeitig erniedrigter IL-4 Konzen-
tration. Zusammenfassend weisen die Ergebnisse darauf hin, dass einige Komponenten im fermentierten
Maesil die Fahigkeit haben, die Entwicklung von AD-dhnlichen Hautldsionen zu verhindern, méglicherweise
durch die Stimulation von IL-10. Eine glnstige Auswirkung von fermentiertem Maesil kann daher bei Hun-
den mit AD erwartet werden, obwohl das und die Art des aktiven Signalwegs noch untersucht werden
mussen.
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