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Anti-Atopic Effects of Mixed Extracts from Date Plum,
Persimmon, and Mulberry Leaves
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ABSTRACT The present study investigated the anti-atopic effects of mixed extracts from date plum, persimmon,
and mulberry leaves (DPME) on atopic dermatitis (AD)-like skin lesions in hairless mice. The in vivo results demon-
strated that DPME treatment significantly reduced the dermatitis clinical score and epidermal thickness in AD-like
skin lesions. Histological analyses showed that DPME treatment strongly inhibited dermal infiltration of inflammatory
cells and activity of mast cells in AD-like skin lesions. DPME treatment inhibited production of serum IgE and inter-
luekin (IL)-4 in hairless mice with AD. Moreover, DPME treatment significantly suppressed production of tumor ne-
crosis factor (TNF)-a and IL-6 cytokines in phorbol 12-myristate 13-acetate plus calcium ionophore A23187-stimulated
HMC-1 human mast cells. In addition, DPME treatment reduced production of pro-inflammatory mediators (nitric
oxide, prostaglandin E,;, TNF-0, and IL-6) in lipopolysaccharide-stimulated RAW 264.7 macrophages. Therefore, the
results of this study indicate that the anti-atopic and anti-inflammatory effects of DPME may be involved in the regu-
lation of inflammatory responses, suggesting that DPME may be used as an anti-atopic dermatitis material and natural

anti-inflammatory ingredient.

Key words: date plum leaves, persimmon leaves, mulberry leaves, atopic dermatitis, inflammation

M OE

o}lE 3] ¥4 (atopic dermatitis, AD)> 7HA
3} ghA At 7RSS sHkelE R Ese R
HEo] o folel Aofox &3]
d3Lo|t(1-3). TSt ol 2y FHJL 74,

=
=18 Eo

2] 8lo

H

(4). o} =]
, olefgk |
o T helper(Th) 32| Bv]=
Th2 A|2e] 3 o] oA
o] Atk Bt JrhG).
HYZ2Ed E(gB)e A4

=
5
[e=]
.

o Ly ofN 2 mx

=,

KR
LE S =1 o=

Received 11 December 2015; Accepted 28 January 2016
Corresponding author: Seon Il Jang, Department of Health Care

& Science, Jeonju University, Jeonju, Jeonbuk 55069, Korea
E-mail: sonjjang@jj.ac.kr, Phone: +82-63-220-3124

oA BB, FRE
granulation)& Z33}e] 3] o
& friste] ofEy 9NAS v oFSHAIXITHE). IgE
i 7)Aol Ey H¥-AL interleukin(IL)-4, IL-5, IL-13 &
< B¥8kE Th2 M9 F4a%&3 B olom, L
o= Thil7el o8] A= IL-17 Al E7Fl 3 o5
o] olthal W HATHT7). AA| olEx HRAS X837
A= I BEAE AME3IHA H-S- A Al
2E| Zo| =A| ¢} 88| ~EHIAE A AL
ok ok R A= T4 8 G

4849 934 (de-
w9 R, e
z 3 5 of
4,

3]

o

=
KR
fi [}

e
[e=]
hl

(Diospyros lotus, date plum) $-#vtele} &
Sk ofrololl Al AR SE PG AERA A5
golg} st AR AAAY A& A2 7SS
ATH9). 1E-2 A-Foste A X7 A (sedative),

A=Y
astringent), WA (anti-septic), ¥%H(anti-tumor),

—~



502 EFERERE £ B
3} (anti-diabetic),
ative), A AHdiarrhea) 2
o7 }\]__Q_Eﬂ o u:]

t'?ﬂ Al (febrifuge), WH] 23} (lax-

18t hypertension) X 24 &
z]_j_oﬂ___ _,_&o] o] EU =R=) oﬂ }\1 tﬂ—oﬂ%:

(anti-inflammatory), 21 Al|(analgesic) @ 7t 7] H3
g4 Y= Bk 9g10).
ZH(persimmon)< F =, %, 4 I =S H|E51A

gl ApEE 28 9 kg AEZ -2yt A AuE =
LFEA ZF(Diospyros kaknes T2 27802 F8HH,
X Hdatdy gt Aol AV Sl AFAE A

H7bo] o] A|H9] EAER AAkE I QITH(11,12). #
HE Y3t A 7+7](cough), EE(hematemesis), Bt

H](salivation), &<(thirst)e] ARt oy} A%
! spgE o o] g3 (D). HE AT ot
a9 mdo) 7kl Folgk A3} o A (retinal

M1 e 20 K
g M o 5.5
U[o

M

ot ‘“1°

3L
degeneration)< A3}

5ol S-attha HaE gt
(13).

BT (Moraceae)ol| £3bH a5l By (Morus
alba, mulberry tree)L o, BHd 2 A& e gt
AR AFSEIIAL e 3 Bt rolle] HolR o]
g on shiol 6L01]/\1 wole Iy (diabetes), 3LE <t

(hypercholesteremia) *|
o= Z+& 77143 o)

(hypertension) ¥ 1 2=
o] ARgH o] $kth(14,15). ¥
EAREE ol g} 7] 54 Al E<Q rutin, quercetin, querci-
trin, isoquercitrin®} 72 flavonoid =& o] th&F 375 o
Qo] =AW Ha, FHAHE Asl, 3ade 3,
et as 2 AAY ﬁx* A Foll a7 Aok LA
th(15). Bk B9l FE5ES a4 o] R dA 1%
= M Z7K16), % Ik g 3(17)E YERAT
a3l _H;_:QQOJ\;]_
N% =i ok% ;_a_l

BO

_l

5o QA HlER S g
#5389 goprs]
5 AN E

ol #gk Y
& agelel Fau =] B ke a2, 7] ofE
I A Z22), Bl g a2H(23)dd ] Bt
vl Qlth Bl E 18l 7kl @ el Zh e djgk A EEHA
e USsA ATERoy Al 7hA] AAdxAE 285
BEEo g3 a5 A9 vt gk wEbd 2 A
TFoll A gl el 2 Wels dxoR Agy|n
Egst] AMEE A 8, el 2 W EFEE
oty ¥ied TS AAst=AE Wi, I &5 S
e = 71548 2A2A 9] 7HeA S dotR At skl
Mz 3 g

T2, A4 U Y AU FEE U 0|2 EEFEESE
b ES

A AbeE gl 7 7 RS W Kokt

Bl 2015 620l AF st AFH A
slul 3o 8k BrA sl Ale] PEE wS
%ﬂ&“ , 54" ﬁ°1(#2015 06- 30)

ol o

& M2 Advantec filter paper No. 2(Toyo Roshi Kalsha
Tokyo, Japan)& Al-&3to] o733 795 7|(EYELA,
Tokyo, Japan)ol A &%3F t}g 52 Ad%7](EYELA FDU-
2100, EYELA)9I A x5} ﬂ -20°Cell ®.¥Hahd
A B Ao Algstgon,

tracts from date plum leaves),
tracts from persimmon leaves),

tracts from mulberry leaves), "’Q-z], 7l 9 %ol K

=52 DPME(mixed extracts from date plum, persim-—
mon, and mulberry leaves)® %7]3}t}.
AESE

T A AFSE 77 A hairless PH-2E T
¥ 55 (F)(Seoul, Korea)ollAd F+43te] AFostu
FRAE AN A AFRSh B FE3 FHSUA Wt 9
F71E 12471 81 al, 2% 21+2°CeF 5% 50+£5%9]
2014 1797 2547 F Aol ALgslth 17
4% 5 syl mek T sekeld TE[BRE, ADatop-

ic dermatitis) %=, AD+DLE 200 mg/kg A €|, AD+
PLE 200 mg/kg *2]l+, AD+MLE 200 mg/kg A2+, AD
+DPME 200 mg/kg *]2]++, AD+ Prednisolone 5 mg/kg
A ]oZ il AFEdtn sEAEEYNAI &
A& oo, AFgsty FEAIE AL #AHS
Foate] AASATHE AR S JJU-IACUC-2015-06).

<0,

ol=ml IR K= W FES £

A3 vl 2 9ge

e olEy] I B stk HoHH OM]%T%
288 9YdE 3112 Axd §uol 0.15% 1-fluoro-2,4-
dinitrobenzene(DNFB; Sigma-Aldrich Co., St. Louis,
MO, USA)E Alzste] 143} 4ol 2+2 5% 3 %-¢] 100

ulLA =3x8} 2 (sensitization)dF ok, 7 WA 722FA
Q1 44FH tixza ¥ AD e A desE 4 7o
sholaL, Zhze] 58 Foldd 5FEFE Fold 2 5
o & W AY FRIHA A Foledeh =3 d5H g
A| 5% °FE<l prednisolones ¥FE AR AHEate] 3HF0
gAY TR AT Folakadh A A AL R
RE 79, 109, 1397} 16206 3 14 02 0.29% DNFB



503

DLE, PLE, MLE, and DPME 200 mg/kg
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treatment treatment treatment treatment treatment treatment Sacrifice

Fig. 1. Experimental design. Atopic dermatitis (AD)-like lesions were evoked by repetitive painting of 0.15% DNFB (acetone :
olive oil, 3:1) on dorsal skin of hairless mice once daily on days 1 and 4, then further challenge with 0.2% DNFB on days
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Fig. 2. Effect of DMPE on DNFB-induced AD-like skin lesions. (A) Representative dorsal skin photographs captured at the end
of experiments showing comparison of AD-like skin lesions. Clinical score (B) and epidermal thickness (C) of AD-like skin lesions
in hairless mice. Data are presented as the meantSD. Statistical analysis was performed using the Student's two tailed r-test with
a significance level of P<0.05, P<0.01, and P<0.001.

Control DNFB DLE PLE MLE DPME Prednisolone

Fig. 3. Histological changes of AD-like skin lesions in hairless mice. DPME inhibits infiltration of leukocyte and mast cells. (A)
The skin sections were stained with hematoxylin and eosin. (B) Mast cells were stained with toluidine blue. Sections were evaluated
using microscope at a magnification of X 100. Arrows indicate mast cells.
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Fig. 4. Effect of DPME on serum IgE (A) and IL-4 (B) production in hairless mice with AD-like skin lesions. Serum levels of
IgE and IL-4 were measured using ELISA kit. Data are presented as the mean+SD. Statistical analysis was performed using the
Student's two tailed r-test with a significance level of "P<0.05 and “P<0.01.
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Fig. 5. Effect of DPME on TNF-a (A) and IL-6 (B) production in PMA plus A23187-stimulated HMC-1 cells. DLE, PLE, MLE,
and DPME were treated at the concentration of 50 pg/mL in HMC-1 cells. Data are presented as the meantSD. Statistical analysis
was performed using the Student's two tailed #-test with a significance level of "P<0.01 and " P<0.001.
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Fig. 6. Effect of DPME on TNF-a (A), IL-6 (B),
PGE; (C), and NO (D) production in LPS-stim-
ulated RAW 264.7 cells. DLE, PLE, MLE, and
DPME were treated at the concentration of 100
pg/mL in HMC-1 cells. Data are presented as
the mean+SD. Statistical analysis was perform-
ed using the Student's two tailed z-test with a
significance level of "P<0.05, “P<0.01, and
P<0.001.
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