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Anti-inflammatory Effects of Hataedock Extracted from Coptidis Rhizoma and
Glycyrrhiza Uralensis on Atopic Dermatitis-like Skin Lesions of NC/Nga Mouse
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ABSTRACT

Objectives: Hataedock is an orally administered herbal extract treatment for newborn babies that dispels toxic heat and
meconium gathered by the fetus. The purpose of this study was to evaluate whether Hataedock alleviates inflammatory skin
damage in AD (Atopic Dermatitis)-induced NC/Nga mice through regulating and maintaining the skin barrier and anti-inflammation
effects.

Methods: We established an AD model in three-week—old NC/Nga mice through the repeated application of DNEB (dinitrochlorobenzene)
on days 28, 35, and 42 after Hataedock treatment was orally administered. We identified changes in the skin barrier and
anti-inflammation effects through the histological and immunohistochemical changes of TNF-a, NF-kB p65, iNOS, COX-2, and
apoptotic bodies.

Results: Skin damage and angiogenesis were mitigated in the HT (Hataedock) group. Damage to the intercellular space of
the stratum corneum as well as hyperplasia, edema, the infiltration of lymphocytes, and the increase of capillaries decreased in
the HT group. Our results suggest that Hataedock treatment significantly down-regulated levels of TNF-a by 38% (p<0.001)
and of NF-kB p65 by 70% (p<0.001). But Hataedock up-regulated apoptosis by 183% in dermatitis-induced skin.

Conclusions: These results suggest that Hataedock alleviates AD through diminishing the various inflammatory cytokines
in skin lesions that are involved in the initial steps of AD development. It might have potential applications for the prevention
and treatment of atopic dermatitis.

Key words: Hataedock, atopic dermatitis, TNF-a, NF-xB p65, apoptosis
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sulfate(SDS : Sigma, USA) 1 ml& HECE 203
EAYM 2429 lipid lamellaZ #4383t
Acetone/Olive(4:1)l] 4% 1% 24-dinitrofluorobenzene
(DNFB) 100 pl= A7 § 793 1494 2%
DNFB 100 u& Z¥ate 37ds et
92 1 2A)17F & sodium pentobarbital &8
o2 vF & AAEAY. o7 TF RS 10%
NBFol| A-2ox 24A]7t 5t 14 ¢ & 545 <
WO Z paraffinel] Eojstal 5 um FAZ A&5HH
S TRESIT) TR oi7l A48 Phloxine-tartrazine
FAlste] FES AAstAth B AFHEe At
g IACUC $¢1& wro} AJ3E 92 H(IACUC
number: PNU-2014-0732), 2384 F&9 @9}
ARl disiAe NIH 7hol=gielel] me} Als)s
Ach(Fig. 1).

HTD watment
=3 L S |
Rt Day 28 Day 35 Day 42

| 3week old

| Male Nc/Nga ] THCB exposurs
Group HTD Dermatitis

treatment elicitation

Ctrd (10 heads) X PBS

DE (10 heads) X THCB

HT {10 heads) | O (20 sa/kg) TNCH

Fig. 1. Protoca of HTD for DNFB induced dermatitis.

Mice were sensitized on days 28 by exposure of
1% DNFB 100 pl. On days 7 and 14 after
initial sensitization, the mice were challenged
with 2% DNFB 100 pl. HTD treatment was
orally administered on days 0. HTD : Hataedock,
PBS : phosphate-buffered saline, DNFB
2,4-dinitrofluorobenzene
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2. SlEf=E 2A=9| MZet X2

g4 100 g #x 100 g2 7 1000 mlol ¥
I 3N EoF AES § Ayt 1 ods
rotary evaporatorg ©]-&3t 50 mle2 72 - &
=% 5 T4 Axste] #2831 g(F5E 155%)
53 59 A% EF FE2ES 3TH
Nc/Nga A% HIDol AT+F93te stelsHs
AABFHATH20 mg/kg).
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3. Fingerprinting analysis

xRS AFEML $8A binary solvent
delivery pump(G1312A), auto sampler(G1329A),
column oven(G1316A), diode array detector(DAD;
GI1315D), vacuum degasser(G1322A) S22 4
¥ HPLC system(Agilent technologies 1200 series;
Agilent Technologies, CA, USA)S AH&-3tt) 2
H2 (Capeell PAKMGII Ci5(3.0x150 mm, 3.0 pm;
Shiseido, Tokyo, Japan)= AFE3IRI, ZE L&
3 C, #4206 mL/min, AE FYF 15 1L
2 A3 o] 532 05% formic acid7} E3
= water(v/v; A)$} acetonitrile(B)Z FA S,
71&7] WS ol&dtd BA4ES AFsATH7
£7) 2] 270 initiation-5 min-2% B, 12 min-10%
B, 20 min—25% B, 27 min-25% B, 25 min-80% B,
37 min-80% B, 40 min-30% B, 45 min-2% B).
Palmitine, Berberine(ChemFaces, Wuhan, China)
9 Liquritin, Liquritigenin(Sigma-Aldrich, USA) 5
o A#EZ 7} 10 mgs 57 100 mLAl = A
#E2d g2 Azl AE 4L 045 um
syringe filter® oj¥}3}o] HPLC B4l AH&-3}%th.

St =) JREAS AR REAES Coptidis
rhizoma® Palmitine, Berberin® Glycyrrhiza uralensis
9] Liquiritigenin, Liquiritine ARSIt 44
3} Palmitine, Berberin, Liquiritigenin, Liquiritin ©]
HEH AH(Fig. 2).
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Fig. 2. The high performance liquid chromatography (HPLC) fingerprint of herbal drugs extract and its
standard components.

(A) The standard solution of Coptidis rhizoma. (B) The water extraction of Coptidis rhizoma. (C) The
standard solution of Glycyrrhiza uralensis. (D) The water extract of Glycyrrhiza uralensis. (E) The water
extract of Coptidis rhizoma-Glycyrrhiza uralensis formula.
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HBHHAE proteinase K20 pg/mol] 58 <t
proteolysis #4-& %1 % blocking serum$! 10%
normal goat serumol 4417t E9F Ao A wkg-A|
Aok a8 13 A9 goat anti-TNF-a(1:200,
Santa Cruz Biotec, USA), goat anti-NF-kB p65
(1:500, Santa Cruz Biotec, USA), goat anti-INOS
(1:200, Santa Cruz Biotec, USA) Z18]1 goat
anti-COX-2(1:100, Santa Cruz Biotec, USA)ll 4 C
humidified chamberoll A 72417+ S¢F WHg-AIZTh
a8 ke 22} 3421 biotinylated rabbit anti-goat
IgG(1:100,Santa Cruz Biotec)ol] 2204 24A]7F
¢ HhE 8, 19 thE avidin biotin complex
kit(Vector Lab, USA)E o]&3}o] 147t &<t A&
o] 4 HHSAIZTE 0.05% 3,3'-diaminobenzidine®}
001% HClo] ¥38td 005 M tris-HCl =8
(pH 74914 A7l & hematoxylin® & iz
R =g

5. TUNEL assay

Apoptosis W3S ZAFsH7] Y3l in situ apoptosis
detection kit(Apoptag, Intergen, USA)E o]g&3t
TUNEL(terminal deoxynucleotid transferase-mediated
dUTP-biotin nick-end labelling) - AA15}3ch
A 24 AHE proteinase Kol 5%7F proteolysis
A7l T equilibration bufferol A 207+ =&)s}
Atk 18 the strength TdT enzyme(36 pl TdT
enzyme : 72 l reaction buffer)S *)2}dted 37 T
o] humidified chamber®]4] 1A17F 53t ¥H-g-A127
% strength stop/wash buffero] A 108 E<t A2
3194t} Anti-digoxigenin-peroxidase®l| 1A)7F E<F
83171 % DABE Agstdth Eosino® iz
At & FEAw|H oz AAGTh

HAE I = sharpen lowfilterS AF&-31] x4 vl
£2 #9 T WA (invert) Astich vkA A

rr

¥ TUNEL assay®] A¥o} WAxZ3}s} A3
image Pro Plus(Media cybernetics, USA)E o|&
3t JHEAE 53 4% 3Hmeanststandard error)
gt} BAl= SPSS software(SPSS 23, SPSS Inc.,
USA)E o]FolH o™, one-way ANOVA A]3<&
53l 194 (P<0.001)S HE3kal Levene's(LSD)
test® AR HE3Ah
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Fig. 3. The mitigative effect of HTD for dermatis.

(A) External morphology. The skin damages as
eczema were mitigated in HT group. (B) The
angiogenesis were increased in DE group, but
decreased in HT group (x4). (C) The damage of
intercellular space of stratum corneum, hyperplasia,
edema, infiltration of lymphocytes, and increase
of capillary (arrow) were increased in DE group,
but decreased in HT group (Bar size, 50pm;
Phloxine-tartrazine method). EPI : epithelium,

DER : dermis
2. gEEant
23], 413 71, 23] oA Bk TNFo
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Fig. 4. Down-regulation of TNF-a activation in
dermatitis Induced skin by HTD treatment
(TNF-a immunohistochemistry).

TNF-a positive reaction (arrow) was activated

AEQ - oY - HOlE) - MAE - MY - HES - 2IE

by DNFB in the DE group. Arrows indicate
TNF-a positive reactions in the epidermis and
dermis. The TNF-a positive reactions of HT
group were remarkably decreased compared
with those of the DE group. Data of TNF-a
image analysis was also shown same result in
photograph. Bar size : 50 ym. # : P<0.001
compared with DE.

DETS 4924%, 49 714%, 29 $5)
A NF-xkB p6s G/duke2 A 3 FHoA 7
A Yehten, HTES NF-kB p65 $uHs
DETel Hlg| 2A #&=Uh GFE4437 HT
TolXE DEZ vls) 70% 7 HAckFig. 5).
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Fig. 5. Down-regulation of NF-kB p65 activation
in dermatitis induced skin by HTD treatment
(NF-xB p65 immunohistochemistry).

NF-kB p65 positive reaction (arrow) was
activated by DNFB in the DE group. Arrows
indicate NF-xB p65 positive reactions in the
stratum corneum and dermal papillae. The NF-
kB p6b positive reactions of HT group were
remarkably decreased compared with those of
the DE group. Data of NF-xB p6b image analysis
was also shown same result in photograph. Bar
size : 50 pm. # : P<0.001 compared with DE.

E3 A9AAZ, A VAR 23 fFA
#EHE INOS Fduke2 Axd 7PAElelA

A YEREo . iINOS $ARHe-2 DEFol H]
& HTwo] &L Aoz A2 G444
HTol 4 DEwol B8l 71% #AFcHFig. 6).
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o A
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Fig. 6. Down-regulation of INOS production in

dermatitis induced skin by HTD treatment
(INOS immunohistochemistry).

iNOS positive reaction (arrow) was activated
by DNFB in the DE group. Arrows indicate
iNOS positive reactions in the stratum corneum
and dermal papillae. The iINOS positive reactions
of HT group were remarkably decreased compared
with those of the DE group. Data of iNOS
image analysis was also shown same result in
photograph. Bar size : 50 ym. # @ P<0.001
compared with DE.

A9 AR A9 §FNN BREE COX-2
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Fig. 7. Down-regulation of COX-2 production in
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dermatitis induced skin by HTD treatment

OtEx| FA m|FHol| DIX= &5 gt

(COX-2 immunohistochemistry).

COX-2 positive reaction (arrow) was activated
by DNFB in the DE group. Arrows indicate
COX-2 positive reactions in the dermal papillae.
The COX-2 positive reactions of HT group were
remarkably decreased compared with those of
the DE group. Data of COX-2 image analysis
was also shown same result in photograph. Bar
size : 50 pym. # : P<0.001 compared with DE.

A9 FFoA BFEEE apoptotic bodys DE
o vls] HIDT ol B Aoz #&HAY. o
BN AT HTEoA= DEZ Hle) 183% &7}
FHFig. 8).
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Fig. 8. Up-regulation of apoptosis in dermatitis
induced skin by HTD treatment (TUNEL
assay).

The apoptotic body (arrow) in the HT group
were remarkably increased than the DE group.
Data of TUNEL assay image analysis was
also shown same result in photograph. Bar size
050 ym. # : P<0.001 compared with DE.
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E4 FolA VEGFE 248 34 2Hd Fa
cytokme_i a4 Y’ B A7 DNFB

FHF AE7E HFA T FHFo]
A @AE deH, 7AZd s st
27} g4 Aesol A e, Ba-
TEZ SHASUS AN TIE T
W) siFol FAA wgror, WAL 3
AEE 2 tHFig. 3(0). weby da-7x &%
5 o] &e sty IF AEFS Bk,
I3 A9z AR F4L A, 4
o4e] HE HEA B F1AFA A BAHE 3
& A= dAsted F95 23E vehle 22
Z Alsdoh

delz7] @ 95 gl BTk} oA
b #8370 A4 olF AL AFHH
interleukins, protaglandins, TNF-q, nitric oxides
3 2 24E5S Bl Eth TNF-oe 9%
WS A oFtﬂ Fa3p 240, BFg 4
Zol 9 HujEH 49 E%«l o5 23s Ol

AAstal IR A FEAZ Tellde FART
Hlg froA o2 TNF-a Tdo] g rhFig. 4)
NF-kB= @5 HHedl F83 WAIAE,

hypoxia-inducible factor(HIF)-1¢]4 cyclooxygenase
(COX)-23 2-& thek3t pro-inflammtory mediators
o A4 WHS -G DNFBo] o8] 3%
do] FEH Fo|HE NF-xB7} AlE ol A
3 =A EEEen COX-29 ddx 3] =
att 2y FE-7x THER SHEHEHES A
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OLETL| AL L|Feof 0|Xl= ST st
st FHEAS FEA FollAe FAA T H]
3 02 NF-kBi} COX-2 2] 7Agth
(Fig. 5, 7).

Nitric oxide(NO)= AA| Wofol] T8 s
BFAIRE inducible nitric oxide synthase(iINOS)o
ofsf 79 AikE NO= 9% HHS us AghA
71, DNFBol 9Jll 3)3ddo] f=® -
INOS7} 33s] A wasHoY, Fd-gx &
B2 H9EUe AN AEde
TAXE FAAT Hs ooz iNOS 2
o] Z+2Ath(Fig. 6).

gy 27] Bk FR8HA 25t HITkA|E
£ calcium signaling®] ANz ZAHFA FEshH,
activation—induced cell death-associated apoptosis
7F dojupA ME7F APZEY. gellM BE o
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£ 3R 24 S o]&st] TUNEL assayg A4
ATk DNFBO) o8} w3ele] G ZoNE
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