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The use of fermented soy curd as a functional substance has been actively studied due to the anti-in-
flammatory and antiallergic activity of soybean protein hydrolyzate by enzymes of lactic acid bacteria.
The present study investigated the potential of soy curd as a treatment for atopic dermatitis (AD).
Pediococcus inopinatus Y2 (P. inopinatus Y2) lactic acid bacteria were inoculated into soy milk and fer-
mented (30C, 24 hr). Changes in body weights, ear thicknesses, IgE concentrations, and weights of
immune organs in ICR female mice were quantified. Moderate weight gain occurred in most of the
groups. The ear thickness was lowest in the untreated group (no group), and it was allergic and thick-
ened in the phthalic anhydride (PA) treatment group. Based on visual observations, as compared with
the skin condition of the PA-induced AD group, the skin condition of the animals in the fermented
soy curd (FSC) group was improved. Therefore, FSC by lactic acid bacteria seemed to improve AD.
Based on the comparison of the weights of the spleen, thymus, and lymph nodes, as well as the re-
sults of the IgE analysis, soy milk, in addition to FSC, had a therapeutic effect. However, the anti-
allergy effects of FSC in terms of AD were far superior to those of soy milk. These results indicated

that FSC can be used as a treatment for AD.
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Fig. 1. Effects of fermented soycurd intake on body weight. Body
weights of mice in the five groups were measured with
a chemical balance. Soy milk and fermented soycurd
were orally administered and PA solution was re-
peatedly applied to the dorsum of the ICR mice ear.
Values are expressed as the Means + SD (n=7) of 7 in-
dependent mice. No significant difference in body weight
was detected No group or Ve group after any of the
treatments.

e A TbsAol e AAY A8 et Al
AZF ST A JT20]. o AFolA PA A
of ¢fal ICR mice] W3} §4, YxzHo] F7h5glom, &
g2 yRdso]l FREAT Eud wrt A7, 15,
21]. ool wel ¢H =Y A FAg] BE g2 WY
i AdE gotr 7] 9ls] W7 #< Spleen (M), Lymph
node (H24) 59 A715 AHstod 1 #AE AU
(Table 1).
op-¢-220) S AEE Hoks W, No 1§ FA7 84
A S WE Ve /M &7 Ur%Otﬂ 1o sM1
%, Lowd %, HighdF<c o2 FAZ A JEbsth(Fig.
2A). Ve 153 Wl stole o, Frwor Ao e FRAEY
AH e e T3S T8 ZaAZ T High 15°] Hl
2o FATE 71 AA Wks AR Hop g4kt HE Ff
A7t P27 AR SAAY EHE v e Aol 4
& Atk
nhe2o d2d F gH a7 yFgol EE Ad M
7}7b B2 <l 3ot d 24 (mandibular lymph node)< 9
TE #FAY dZA A Nolg2 433 Fe $A5
B nae & 2ol 9f 2ol Velgol 7H =4 ety
1, HighZ&o] 7 ¥ A& Yehl 9 th(Fig. 2B). Ve 1
T4 vas S |, ikt B8 FRASY dAE s
zdo $Fe FoAstA #asith s¢os R s o
g B9t PAY AHE= NolF
o vp-29h vwet RS W HZHY 47 SIS FE3A
31, SM 1&S Velgd 2 Aol & EOIZ] ekotth 18y
FAZE 47 LowIFF High IF2 §U0E Holm

—lE[ oXx

<
KeN
=2
S

e D18 2A LA T2 FRE AT 4
e HelF3nh

AeA O Y YTA A7) FFE ZAste] v
2 23}, PA AT G274 5 A F fuH0
W BEs) A FHE FFEAE IFE ABEI} A9
ou} §4FE WA FRASY P27 ATEAL O BY3
o A ¢ ¢ U

Table 1. Differences in immune organ weight

Weight of organs (g)

Group Spleen Lymph node
No 0.1097+0.0101 0.0063+0.0013
Ve 0.2031+0.0277° 0.0279+0.0011°
SM 0.1609+0.0105™ 0.0236+0.0024°
Low 0.1564+0.0077" 0.0209+0.0024™

High 0.15010.0050° 0.0149+0.0027°°

Data shown are the means + SD (n=7) of 7 independent mice.
a, p<0.05 is the significance level compared to the No group.
b, p<0.05 is the significance level compared to the PA+Vehicle
treated group by Tukey’s multiple range test.
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Fig. 2. Changes in immune organ weight. Differences in organ weights of ICR mice. After final application, the weights of three
organs, including the spleen, and lymph nodes, were measured by following the procedure described in Materials and
Methods. (A) The spleen weight were analyzed using a chemical balance. (B) The mandibular lymph node were harvested
from the neck regions of the mice using a microscissors and they were weighted using a chemical balance. Differences
in mandibular lymph node. The lymph node of mice in the five groups were observed by photo images taken after harvested.
Data shown are the means + SD (n=7) of 7 independent mice. a, p<0.05 is the significance level compared to the No group.
b, p<0.05 is the significance level compared to the PA+Vehicle treated group by Tukey’s multiple range test.
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Fig. 3. Difference in ear thickness. PA solution was repeatedly
applied to the dorsum of ears of ICR mice during oral
gavage of soymilk and fermented soycurd. After 4 weeks,
ear thickness was observed. Data shown are the Means
+ SD (n=7) of 7 independent mice. a, p<0.05 is the sig-
nificance level compared to the No group by Tukey’s
multiple range test.
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Fig. 4. Ear phenotypes. PA solution was repeatedly applied to
the dorsum of ears of ICR mice during oral gavage of
soymilk (SM) and fermented soycurd (FSC). After 4
weeks, phenotypes were observed. Arrowhead indicates
the ear vein and skin inflammation.



482 3B et X| 2019, Vol. 29. No. 4

ZU a

] ab

. [ b
E 16
E ab
g 12
]
E 8
B4

. i

No Ve SM Lo Hi

Fig. 5. Changes in serum IgE concentration. The serum IgE con-
centration in ICR mice were analyzed. Serum was col-
lected from the abdominal vein of mice. Serum IgE con-
centration was quantified by ELISA. Data shown are the
Means £ SD (n=7) of 7 independent mice. a, p<0.05 is the
significance level compared to the No group. b, p<0.05
is the significance level compared to the PA+Vehicle
treated group by Tukey’s multiple range test.
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