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Effect of Epithelial Inflammation Relief through Regulation of Lipid Barrier
Formation of Coptidis Rhizoma Extract-Ceramide Complex
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Objective
The purpose of this study was to confirm the effectiveness of apridis vhizoma extract-ceramide complex on skin
barrier, transepidermal water loss (TEWL) and pH reduction, and inflammation of the skin.

Methods

Copridis vhizoma extract-ceramide complex was applied in 6-week-old Balb/C mice after dermatitis was induced.
To confirm the skin condition changes, TEWL and pH were observed, and filaggrin in the stratum corneum of the
skin was observed. Kallikrein-related peptidase (KLK) 7, Protease activated receptor (PAR)-2, Thymic stromal
lymphopoietin (TSLP), and IL-4 were observed in the stratum corneum to confirm the changes in the inflammatory
response.

Results

Filaggrin positive reaction was increased in the experiment group compared to the control group. TEWL and pH
were lower in the experiment group compared to the control group. KLK7, PAR2, TSLP, and IL-4 positive
responses were decreased in the experiment group compared to the control group.

Conclusions
It was confirmed that the cpridis vhizoma extract-ceramide complex can relieve the inflammatory response of
atopic dermatitis by restoring the skin lipid barrier damage.

Key words: Coptidis Rhbizoma, Atopic Dermatitis, Ceramide, Filaggrin, I1-4

* Received: July 23, 2021 * Revised: August 20, 2021 * Accepted: August 23, 2021 (© The Association of Pediatrics of Korean Medicine. All rights
*Corresponding Author: Kim Ki Bong reserved. This is an open-access article distributed under the
Department of Korean Pediatrics, Pusan National University Korean Medicine Hospital, tenus of the Creative Commons Attribution Non-Commercial
Geumo-ro 20, Mulgeum-eup, Yangsan-si, Gyeongsangnam-do, 50612, Republic of Korea License (http://creativecommons.org/licenses/by-nc/3.0/), which
Tel: +82-55-360-5952, Fax: +82-55-360-5952, E-mail: kkb@pusan.ac.kr permits unrestricted non-commercial use, distribution, and

reproduction in any medium, provided the original work is
propetly cited.



SHTEE-ceramide SE=2| X|HUH Y ZHS S5t AU| EF st 51+ 129

I . Introduction

AFEe] 9= AWE Resta Ay 78S
shH gdolut 4 5o 97 YAl ik
A1 BB ) 3 AANEE HRUT, 3
e s, ), Ak e T gov, olF
E39= ZFEAME (corneocyte), ZFEAEZ L9 (cornified

envelope), ZFR A EZE A -2 (lamellar membrane lipid,

intercorneocyte lipid), ZFA 01 AA| (corneodesmosome) =
7Y T F2AE Bl e A Ves B
A AP, ZAAZ o] @il )t (cornified protein
envelope)% involucrin, loricrin, trichohyalin 59 ¢hH
2 Adgter JAH 8F Wolde] 8L st
AT, A 2] A= 2)9} (cornified lipid envelope)
& ZPAA|E Afe] Aol AP e T TE2E FA
SF=E HIA| (scaffold) S-S 3haL 9low, o]2igh

=
B}So] g W3 A2 PAFEE DO, ER 7}

Ao, AR AfEs A 255 & ¥ oy
2} involucrin, loricrin 9] T2 Adlto)| = Fof3lic}
ol2gt HS Tl A L= AP %

ol AAHS FASHA FH.

g o] 7wl &4HH 454 aRdge] B
o A e Ak HZolle okEy oA
Th2 #3144 cyeokine?! IL-4, IL-13, IL-31 5°] JJHF
b A T A Q) involucrin, loricrin, ﬁlaggring] -3
JS AN 7|28 olEd] )R o] filaggrin 42 |
|9} FAAFo] =o' filaggrin®] Hd F7} I
e JiAdEte] ofEvalRds S a9
7} dek=? Bago] Stk

o} E |1 HY (Atopic Dermatitis, AD)< WA A
d AFASO R Teket dlSe] EAow 4ozt
B3] WAYRITHY, ofE s m oS Wy o] oF 859, o]
ol sAl mRke] ofd Asolel] FFEo] S BAERE
Zofell A FHEC] ofF T2 Aftor}?. Ao} wf
1gato] AJZHE ol Bu] 9] e o] % Ll =] Hidol
22 22 deEr] Ao 2 hHEE APl
7] ol ]l A=k B, APl it

N

el oN

o

r

o
P

QIR o] EAolt). ol2f et ol Ex v R 2}
# AAZNAE A3 Aletrte] =7 ZasiA
=]o] Mlghto] = (ceramide)7t B B 71 B
TE A 715l a4 Hell §loH. o= u
G2 dubd oz o 1A AflSe] B A8
stof gsh, FOlETE ofF Ao Igh w1
dHe] =94, 715d &4 ol o8 23 e
op715= WA ool F83F ot & 4 Ak
Y weba FE e A RESIT 24-S Hasls)
Z1E ofEdu RNt o} 7eL =y H
dfehs dl =8l 9 4 glow, WA vRey
ASHE T AEIA A o] ZH|RO| A AE =
d e ofg BAE dtan= Zue 5 )
o,
ojA3t =M I RS ol A=
Ih= A=A Fepe] AL BT, B
& YA A ZA) A Ao AdEsd 5oz <
=29 4 d@yol BjotellAl g0} AR o]H
do] AER FolH pemA Futel Wz,
9 Sd=°] Yeh il Ao, mets of=y]
IR i A gells DL AANTFE FLDdEHHY
= RepAlEo] dH o ®ol AREE AL 9l

—-

tlo r|r

g

o]

&= AEeM, HAxs (AR, BAA ¢F
DFRIED, I AW H), ARSFlS (5 K% RSt
= &0l AP, m=gk =8 BAAER] berberine
ghafo]@ 2, g, PP Fo] AT T 7HAL 9
o o] AFEIP ofshi, e AR} (HK)shs
a0l ol i, ARt TETEAE 22 94 Ag
of a3t glom, Fdsi=shs &) o] S
Azt o] A HEtS Bl st a3t
TRl sigick mebA, ol2igt a3E Zkal Q= 94
ZES Algvte|=8} Al ofEd] 9]l e] 984
Az g3k A7 FES AN, &4
TEAE 715 JES ZXE  US Aotk
B ATE FEFEE-ceramide HHEY EA| 5
£ Foto] R WskE ]lebr] flel et
A% (Transepidermal water loss, TEWL), pHS &3}
R, A Tz whild WskE gRlsty] ffal
F44Z W filaggring WESIR oM, A9 Z=H|o}
A (serine protease, SP)S] SIS &Rt 28l 2+
U Kallikrein-related peptidase (KLK) 7, Protease acti-

(¢}

ook

SIS S A



130 Effect of Epithelial Inflammation Relief through Regulation of Lipid Barrier Formation of Coptidis Rhizoma Extract-Ceramide Complex
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II. Materials and Methods
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III. Results
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Figure 1. The alleviation effects on symptoms of lipid barrier elimination by application of ceramide, CR & CR—ceramide.

These applications relieved the lipid barrier destruction-induced skin lesions - erythema, hemorrhage, scarring, erosion, and excoriation - in CEA,
CRA & CRCEA. The expression of filaggrin (arrow indicates light brown particle) was significantly increased in CEA, CRA & CRCEA as compared
with LBE, the data of filaggrin image analysis showed the same results (Filaggrin immunohistochemistry). Abbreviations. Ctrl, normal; LBE, lipid
barrier eliminated group; CEA, Ceramide applied group after lipid barrier elimination; CRA, Coptidis rhizoma (CR) applied group after lipid barrier

elimination; CRCEA, Coptidis rhizoma & ceramide mixture applied group after lipid barrier elimination; H&E, hematoxylin-eosin; EP, epithelium;
Bar size, 50um; *, p < 0.05 compared with LBE; #, p < 0.05 compared with CEA; +, p < 0.05 compared with CRCEA.
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laaggrin Y/dHEg0] 7 =3ko | LBE) vl&l 47%,
CEA®l| BI3l 25%, CRA®N HI3l 12% frold = 7t
£ BEAT (Fig. 1.
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(6.93 + 0.28) «2. = S 53], CRCEA®| pH
7} 71 Wek=d, LBEY B3l 18%, CEA®N Bl&) 119%,
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o1l o« 0’0 0 T 2

7FsFA T LBE (66,560 + 959 /20,000,000 pixel):= Ctrl
(6,423 + 193 /20,000,000 pixel)ll B} 9379% Z7}5+S
T} CEA (46,727 + 785 /20,000,000 pixel)= Cerloll H]
3 627% Z7FFA2H, CRA (40,096 = 640 /20,000,000
pixel)i= Cerl®l| BISN 524% S7FFATE CRCEA (31,839
+ 910 /20,000,000 pixel)= Cerloll BISN 396% S715FA
o} CRCEA®] KLK7 ¥d¥E3-2 LBEC) HI3) 52%
) AIAl Ak o, CEAN BIS| 329, CRACI H]

el 219% oA UA TASAT (Fig. 2.).

PAR-2-& |53 BE FollA] 745t Fuke-S B
Qo™, Curl (7,438 + 276 /20,000,000 pixe)oll HI3] ZE
oA F7FITE LBE (74,628 + 1,125 /20,000,000
pixe)= Cerloll HI8l 903% S7F8FAL, CEA (52,518 +
1,111 /20,000,000 pixel)= Cerloll HI3H 606% 715+
T} CRA (41,653 + 848 /20,000,000 pixel)= Cerlol H]
3 460% S7F5F3al, CRCEA (28,057 = 1,290
/20,000,000 pixel)= Cerloll Bl3) 2779% F71sHATh
CRCEA®| PAR2 ¥dRE3-2 LBE®| HI3l| 62%, CEACI
H3)| 47%, CRAC BI&H 33% ol d Al 248kt
(Fig. 2.).

TSLP YAREE-2 i ] 7145 Z1a)-f-rollA
743t FgHES-S BP O, Curl (5874 + 231 /20,000,000
pixe)ll VI3l B oA S7FFATE LBE (62,501 =+
1,018 /20,000,000 pixel)= Cerloll BIS) 969% S71381H
I, CEA (52,778 + 968 /20,000,000 pixel)= Cerlol H]
3l 8039% Z7}3FITE CRA (42,305 = 966 /20,000,000
pixel)= Cerloll VI3l 624% S7F5F33.9, CRCEA (30,630
+ 893 /20,000,000 pixel)i= Cerlll VI3 424% Z71519
T}. CRCEAS] TSLP ¥/dREg-2 LBE] HI3l| 51%, CEA
o ulal 4295 12]3 CRACN HI3) 28% FAJAl 7+
23R (Fig. 2.).

IL4 FARFES 35 oA 23k FARkS
S B30, Cul (8,155 = 234 /20,000,000 pixel)oll B
RE oA Z715130T) LBE (72,740 + 984 /20,000,000
pixel)= Cerloll BIgH 7929 S7FskTh CEA (63,349 +
1,105 /20,000,000 pixel)= Cerloll BI3] 677%, CRA
(41,293 = 836 /20,000,000 pixel):= Cerlol BI3} 406%,
CRCEA (30,648 + 961 /20,000,000 pixel)= Cerloll B3]

p< 0.05
300 -
E 250 - *
E 200 ;
= * #
= 150 |
& ’#
100 -
Eﬂ ]
cti LBE CEA CRACRCEA

p=< 0.05
9 4
g *
e Y
5 4
Ctdl LBE CEA CRA CRCEA

Figure 2. The TEWL and pH is decreased in CEA, CRA & CRCEA compared with LBE. Abbreviations,

TEWL, Transepidermal water loss; *, p < 0.05 compared with LBE; #, p < 0.05 compared with CEA; +, p < 0.05 compared with CRA.
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Figure 3. The regulation of Th2 differentiation by application

of ceramide, CR & CR—ceramide,

The expression of KLK7, PAR-2, TSLP & IL-4 (indicates light brown particle) was significantly decreased in CEA, CRA & CRCEA as compared
with LBE (Immubohistochemistry; Bar size, 50um). The data of image analysis for positive reaction showed the same results. Abbreviations same

as Fig. 1.

276% Z7}V3F3ith. CRCEAY] IL-4 %4dWk3-& 1BE]
1|3} 589, CEAS HI&} 519, CRAC VIS 26% o)A
A AT (Fig. 2.).

IV. Discussion
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HollMe] % T3y Bud v} 9lom? seo]
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V. Conclusion
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