L)

Check for



https://crossmark.crossref.org/dialog/?doi=10.11002/kjfp.2019.26.5.532&domain=http://ekosfop.or.kr/&uri_scheme=http:&cm_version=v1.5

Alleviation of atopic dermatitis-related indications of Lonicera japonica aqueous fraction produced by solid-state fermentation 533

(cytokines)

(cell adhesion molecules)

T (memory )
2).
3.
(X
50-600m
(/ Lﬂg@ 2

, caffeoylquinic acid, chlorogenic acid, iso-chlorogenic
acid tannin , loganin, sweroside,
vogeloside, epi-vogeloside iridoidglycoside
, Tonicerin, rhoifolin, orchnaflavon

>

hedoragenin, oleanolic acid triterpene
saponin 5).

(Caprifoliaceae)

(©6).

200

e o
A2 FH| & UAEE
(Lonicera japonica)
2017 4 (stem)
R voucher specimen (2017-Lj)
( 3213 )

121°C, 20 (Fig. 1a).
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, Ix1ecm #Z potato dextrose broth
(Difco) flask 7 shaking incubator(JSSI-300C,
JSResearch, Kongju, Korea) 25°C 3
: A
, incubator 25°C

(Fig. 1b),

Fig. 1. A Classical appearance of Lonicera japonica stem and solid
fermentation process.
(a) Dried L japonia was cut and autoclaved for sterilization. (b) The autoclaved sample

was cocultured with mycelia of Phellinus bauni for 2 weeks. The white color denotes
spores and underlying L japonica changed color as well as textures of the sample.
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( Y =3 (Osan, Korea)
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FHEA G

0.5% DNFB

(dinitrochlorobenzene benzene; Sigma, St. Louis, WA, USA)

4:1 & 34

50 uL ,6,7,38, 10,

14, 16 0.2% DNFB (acetone: olive oil=4:1) 20

u F= 63 AA 4

(resensitization) A . ,
DNFB it 9,

11, 12, 13, 15, 17 20 pL(100 pg/mL) =

Az . 219 , 10%

= AL 2

3 2

acetone: olive oil

, hematoxylin-eosin (HE) Al
z (7), ear thickness, ear epidermis thickness,

total cell counting  eosinophil counting ®

=
=

Cell viability
Rat RBL-2H3 10% fetal bovine serum (FBS,
Hyclone, Logan, UT, USA), 1% penicillin-streptomycin(Hyclone,
USA) Dulbecco’s modified eagle medium(DMEM,
Hyclone, USA) 37°G 5% Q0 incubator(MCO-18AIC,
Sanyo, Gunma, Japan) . &
MTT (3-[4,5- dimethylthiazole-2-y1]-2,5-diphenyl-tetrazolium
bromide(Sigma, St. Louis, WA, USA) =
RBL-2H3 1x10° cells/mL
96-well plate 200 L% =y 18
, FBS &
100 yL. 10 uL MIT (5 mg/mL)
formazan = 9,
DMSO 200 uL
reader(Perkin Elmer, Waltham, MA, USA) 570

= [e]

nm %3 = . =
% %  100%

DMEM
1 =

Kl

B-Hexosaminidase assay

[B-Hexosaminidase assay ~Chung (9)

. RBL-2H3 0.5 pg/mL  DNP-IgE

(dinitrophenyl immunoglobulin E, Sigma)
1x10° cells/mL 96-well plate 200 uLA
%, CO, incubator(MCO-18AIC, Sanyo, Gunma, Japan)
12 h : - ,
siraganian buffer (119 mM NaCl, 5 mM KCl, 5.6 mM glucose,
0.4 mM MgCl,, 25 mM PIPES, 1 mM CaCl,, 0.1% BSA,
pH 72) 23] < FBS ¢ DMEM

32| A26d A5E (2019)

37°C, 5% Q0 incubator(MCO-18AIC,
Sanyo, Gunma, Japan) 30 min = A2
ng/mL DNP- BSA (albumin from bovine
2 4-dinitrophenylated, Sigma, St. Louis, WA, USA)

37C, 5% CO, incubator(MCO-18AIC, Sanyo, Gunma, Japan)

20 g

serum,

2 , 5 40uL 96-well plate
* substrate buffer (4-p-nitrophenyl-N-acetyl-3
-D-glucosaminide 2 mM, sodium citrate, 0.05 M, pH 4.5)
40 1L 1 74 . 200 1L
spectrophotometer(Perkin
Elmer, Waltham, MA, USA) 405 nm 3
DPPH radical &7 &4
Free radical-scavenging activity radical 1,1-diphenyl-
2-picryhydrazyl(DPPH) Kang (10)

: L 10
uL 0.2 mM DPPH(1,1-Diphenyl-2-picrylhydrazyl) 190 uL
< 2 10 517 nm

% = DPPH radical & (%
inhibition)

DPPH inhibition (%)=[Ab (control) - Ab (sample)]/Ab
(control)*100
Ab (control): ¥ T, Ab (sample): i

Ferric Reducing Antioxidant Power (FRAP)

= ferric reducing antioxidant power
assay (FRAP) =l A4
= Heo (11
C,H3NaO, acetic acid(CH,;0,)
acetate buffer(pH 3.6, 23 mM) 40 mM HCl1
TPTZ(2,4,6-tripyridyl-s-triazine) 10 mM TPTZ

solution . acetate buffer (pH 3.6, 23
mM), 10 mM TPTZ (2,4,6-tripyridyl-s-triazine) =~ 20 mM
FeCl; - 6H,0 10:1:1 & 4 = , 77k
37C , 96-well plate

(well volume: 200 L) | 2 L) A (198
L) &, 30 o 590
nm &3 &

CUPRAC assay
Cupric ion reducing antioxidant capacity assay = Apak

(12) = . DW, 10 mM CuCl,, 75
mM neocuproine , 2] 100:1:1
& £ 96-well plate
2 1L = CUPRAC solution 198 1L
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37C L 20 450  DNFB
nm 3 = ) (afLj) =
(NT) < <
EASH A (Fig. 22). & , =
ANOVA Tukey post-hoc test 7 Fig. 2b and ¢ =
o4 @ SD(standard deviation) #k 719 , 7] DNFB 100%

2 p<005 o, 2 > Lj,
afLj 9%%, 13% 3E 5 T (ear epidermis
thickness)  Lj, afLj 110%, 71% % (Fig.
2d and e). , o = 3}

=} S 3 DNFB
Lj, afLj 67%, 32% %k R,
OtEx| R4 OifA ZEA 2] elseaFEE(afLi) 9 50%, 22% %k (Fig.
A w3 2f and g). , (8))
=
2 . DNFB , A , (afLj)
, 5, 5 = . = S E
9 ) 5 : L) g
(ﬂ) 120% - (e) 160% - (f) 140% - (g) 140%
= 140%% - P~
 100% | E & 120% E 120%
E 806 | * g 1y % 100% S 1000
k- £ 100% = g
£ ] S 80% w 80%
o 60% | E 80% £ £
é 400 % 60% 1 E o N ;_g‘ 0%
é.. E 0% | T 400 a0 *
A e | -} E £
= ¢ 20m T 2005 | S 200 |
&
e NT DNFE Lj afLj e NT DNFB Lj aflj 0% NT DNFBE Lj  alj 0% NT DNFB Lj  amj

Fig. 2. Anti-atopic effects of Lonicera japonica stem by solid fermentation with Phellinus baumii n a DNFB-induced atopic model.

Without NT, all of sample group were treated to 0.2% of DNFB. NT: no treatment group, DNFB: 1-Fluoro-2,4-dinitrobenzene, Lj: Lonicera japonica, afLj: aqueous fraction
produced by solid fermentation of Phellimus baumii on Lonicera japonica stem. Topical application was carried out by 6 times (20 uL of 100 pg/mL aflj). (a) A classical
image of ears. Five mice was used for each group. (b,c) Histochemical analysis by HE staining. (b) 40, (c) 100x magnifications. (d-g) The one-way analysis of variance
was used with Tukey post-hoc test. *p<0.05.



536

o

B-Hexosaminidase assayoll 2|8t &M w3}

u
=
4 , B-hexosaminidase
% .o =
H (degranulation) i# ub
= 13).
H o, RBL-2H3 =
£ MTT assay ,Ljd afLj 3,1030
Lg/mL
1 Het (Fig. 3a). , B
-hexosaminidase = , 10 pg/mL
*(control) Lj afLj 70,
(a)

120%

100% -

80% -

60% -

40% -

Cell viability (% of control)

20% -

1

0%

q afLj

(ng/mL)

T2 ZAA-FEE A A26H A5E (2019)

67% , 30 ug/mL 37, 25%
afLj gt
(Fig. 3b) ,
E , 2}
de
gitst ool Zhasol
7 9,
3 assay .DPPH UYZ
= , 100 pg/mL Lj afl
64%, 3% oz 61%
g} (Fig. 4a)

()

140%
120% -
100% -
80% -
60% -
40% -
20% -

0% -

B-hexosaminidase activity (% of control)

Fig. 3. Inhibitory effect of Lj on activity of B-hexosaminidase in RBL-2H3 cells stimulated with IgE - antigen.

(@) Cell viability by MTT assay was performed. (b) [3-Hexosaminidase assay was performed using DNP-IGE. The values are means + SD with triplicate experiments. Lj: Lonicera
Japonica, afLj: aqueous fraction produced by solid fermentation of Phellinus baumii on Lonicera japonica stem. *p<0.05, compared to control group.

(a) (b)
80% 0.80
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60% 0.60
-'E.
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z g o020
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30 100 30
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(
i
100

<)

0.D. at 450 nm

100 30 100
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T i
0 30

Cont.

Fig. 4. Comparison of antioxidant activities of Lj and its solid fermented extract. Lj: Lonicera japonica, afLj: aqueous fraction produced
by solid fermentation of Phellinus baumii on Lonicera japonica stem.

(a) DPPH assay, (b) FRAP assay, (c) CUPRAC assay. Statistical significance was performed by unpaired two-tailed students t-test. *p<0.05 compared with control.
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FRAP assay , 100 ng /mL 595 nm
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