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Effect of Puerariae Radix and Douchi Complex Extracts on Skin Barrier Damage
Recovery in Atopic Dermatitis-Induced Rats

Ahn Sang Hyun' - Kim Ki Bong™**
' Department of anatomy, college of Korean Medicine, Semyung University
*School of Korean Medicine, Pusan National University
} Department of Korean Pediatrics, Korean Medicine Hospital, Pusan National University
Objective
This study aimed to evaluate the effect of a combined extract of Puerariae Radix (BH) and fermented soybean
(Douchi, 55%) on the recovery of skin barrier damage in atopic dermatitis (AD).

Methods

AD was induced in four-week-old NC/Nga mice, after which the combined extract of Puerariae Radix and
Douchi was administered. To assess the skin barrier recovery through the generation of moisturizing factors,
ceramide kinase and Caspase 14 were observed. To evaluate antimicrobial barrier recovery, Na*/H" exchanger (NHE)
and cathelicidin were examined. Cclaudin and Toll-like receptor 2 (TLR-2) were analyzed to assess tight junction
recovery.

Results

Positive expression of ceramide kinase was higher in the Puerariae Radix and Douchi complex extract administration
group after lipid barrier elimination (PDET) than in the lipid barrier eliminated group (LBE) and ceramide exposure
group after lipid barrier elimination (CERT); caspase 14 expression showed less reduction in the PDET group. NHE
expression was reduced to a lesser extent in the PDET group than that in the LBE and CERT groups, whereas
cathelicidin expression was more increased in the PDET group. Claudin expression was also higher in the PDET
group than in the LBE and CERT groups, and TLR-2 expression was significantly more increased in the PDET

group.

Conclusion
The combined extract of Puerariae Radix and Douchi has the potential to restore skin barrier damage in atopic
dermatitis.
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Figure 1. The repair effects of epidermal destruction by Puerariae Radix and Douchi complex extract (PDE) treatment

The PDE extract treatment relieved symptom as enlargement of intercellualr space (arrow) in PDET compared with LBE and CERT. Abbreviations.
Ctrl, normal; LBE, lipid barrier eliminated group; CERT, Ceramide exposure group after lipid barrier elimination; PDET, PDE extract administration

group after lipid barrier elimination; M/T, Masson’s trichrome; EP, epithelium; Arow, Intracelluar space: Bar size, 100 um.
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Figure 2. The regeneration of normal moisturizing factor by Puerariae Radix and Douchi complex extract (PDE) treatment
(Ceramide kinase and caspase 14 immunohistochemistry; Bar size, 50 um).

The activation of Ceramide kinase and caspase 14 (arrow indicates light brown particle) was significantly increased in PDET as compared with
LBE and CERT, the data of Ceramide kinase and caspase 14 image analysis showed the same results. (, p < 0.05 compared with LBE; *, 5

< 0.05 compared with CERT) Abbreviations same as Figure 1.
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Figure 3. The regenation of anti—microbial barrier by Puerariae Radix and Douchi complex extract (PDE) treatment
(normal hydrogen electrode (NHE) and Cathelicidine immunohistochemistry; Bar size, 50 um).

The activation of NHE & Cathelicidine (arrow indicates light brown particle) was significantly increased in PDET as compared with LBE and
CERT, the data of NHE and Catheliidine image analysis showed the same results. (', p < 0.05 compared with LBE; # p < 0.05 compared with
CERT) Abbreviations same as Figure 1.
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Figure 4. The regenation of tight junction by Puerariae Radix and Douchi complex extract (PDE) treatment (Claudin and

TLR—2 immunohistochemistry; Bar size, 50 um).

The activation of Claudin and toll-like receptor 2 (TLR-2) (arrow indicates light brown particle) was significantly increased in PDET as compared
with LBE and CERT, the data of Claudin and TLR-2 image analysis showed the same results. (", p < 0.05 compared with LBE; # p < 0.05

compared with CERT) Abbreviations same as Figure 1.



O|E (ceramide) 74y, t HElo|= A AR
(tight junction) 01/ T o= Qlste] | FAE 2] 7]50]
A} (skin barrier dysfunction)O] WS}

Ceramide kinase:= M|2}vFo] =& phosphorylating 3F
o] AMghute]=-1-Q14F (ceramide-1-phosphate, C1P)E
AYdshs otk o] Wk Al A5 MY, d5
S, Al BER A T TR ek 3ol e
gt} Algirtol S YRbA O & A ZPHA} (apoptosis)
£ ke A8 deshe Aol cipe W=
A AE S, dF =l dofsh= AeAdet
4wl A ceramide kinase WARFS-2] F7= C1P
e S7FE YulshH, ol AlZ AE X, €%
W 1=, A2 AE = dEE + Qo

B Ao A Ceramide kinase FAHH-0] Cerlol] H]
&l LBE, CERT, PDETO|A] B F718kith o= 2t
=49] ceramide kinase 3= A=38EAU C1P A<=
S7MZ 7FsAE BojErh o228 PDETS ceramide
kinase @/gHuk-g-o] LBECI W8 126%, CERT®I HIs}
28% TAARUA B S7HF Ae FdFEEC] 7
7383t ceramide kinase B4 FEAIYS Hola= 23}
olt}. X3k CERTAIA 52 4= A= ceramide kinase
H-3-S PDETOIA] O 9808 FEHUSS 9y
st AelZ s 282 59 SHA EgFEE
ol ¥ AT F g vt ol HEFFE=0l
ceramide ¥ 2 F PO E k= A 5AU 754
AR TS Kol

Caspase-14= BIHE caspaseZ, TFHE caspase =44
apoptosis®t 218 ZQl #Ho] e AE ofyH, £
(epidermis)®] Z}8} (keratinization) ¥4, 53| IS
(granular layer)¥} ZVEZ (stratum corneum)2] B4}
A&l Bolzoz Aoty F2 filaggrin £ XY
il Zafoll st HA B AR (natural
moisturizing factor, NMF)= *3‘6]“3}‘1], 57 Aol A
5o} B Yo 583 9Te e, webA
caspase-149] /gWg-o] Zsith= A& ujFelA 244
3t FA 2 A Adgo] Z doldS gt

& Ao A LBE, CERT, PDET E5FIA] Caspase-14
FANRSo] TSIl ol Al Y & B 5 A
o] o (A} 0] Zadee Yriditt 53
LBEE Curloll RISl 69% #4383, CERTE 46%,
PDETE 11% ZASIATE PDETY] caspase 14 AW
&2 LBE®] M3l 181%, CERT®I B3} 64% 2433
Al @ 7ra3k8tk LBEA 718 FA] ZAste] 35

9| OIEL|L|RY 7 WM DjREH &4 2

= gut 37

2 J4 71sol 7HE kslE e e Aol B2 vt
W, PDETT A o] 7P o} Aoz s
ZHds) #pHo| o] FoHTIAL & 4= vk WA PDET
T 11%%F 7Haste] Ad gl wXe Fakol] 71
2k, oA o' 97 He a3t o 97 7
o] k.

Na*/H" exchanger NHE)= UEF Na)F 54 0]
2 HHYS ndete o Tl EA, gRoieE FE
A% (stratum corneum)¥F HHF (granular layer)©ll
AR NHE= A Ujo] H'E 9152 WEsie] v
FZ= oFA (pH ~5.5) AEIE FAIA17A, A 4
3 G4 FAdol] BZ9l pH 4L Falo] 242 B
T4 G4, A AL 24, BT 9A 55 kit
¥, webA NHE Y/dukgo] Asiths 22 3579 4
A% FA 71 A o] st Al o
H) gkt

E A4 BE Al (LBE, CERT, PDET)lA]
NHE ¥/gyhg-o] 7H4staith o= Na'/H' ngh 7]
o] AAFAeH, IR E 74| FHol A3t= R
S-S oJm3it}. LBEE Cerloll HIBN 559% 7HA3FaL,
CERTE 26%, PDETE 11% 7438193t PDETS] NHE
-2 LBEOI BI&f 97%, CERT® HI3) 20% el
A @ A3 LBEE 55% ZAR, 17 U
45 §A SEo] 7P IA BojFla, o= A 3
g oz}, T oy Ad}, a4 Y EAY 5
el o= Ql). Wkl PDETE 7F8 28 24 (11%)

RowH, o= FF pH Aol Ao FF=
ko, Ad 75l & FAENE 7FsE S

HHOZ PDETE HF 44 4 B
Ho|A 7HE g Ao = siME

oY v
tlo ox >

>

fz

i

=
FL .

ra e 5

5 f74

N\

20 o
2

Cathelicidin2 A% HAA ol &3h= 3t HEto|=
(Antimicrobial Peptide, AMP)Z, & ZAFXA|E
(keratinocyte), Z3~T (neutrophil) Sol4 A4Et) &
3] TR A ZH} HgFolx F2 L= gzt
&, o] 2, W% 71 ol 9 A A, WRg]
38 59| 715 FEIAT . Wb Cachelicidin ¥

Aukgo] Z7NUcHs A& TiRe] el wojels) g
4§17 wEo] FAHALL ofnFT)

H AFlA Cathelicidine ¥/gd%¥H-8-0] Cerlll B3
LBEZ} CERTE 4%t WHAo| PDETE S7F8kth
Curloll VI3 LBE= 59%, CERTE 33% 438193, PDET
= Cerloll VI3l 38% S7F8FATE PDETY cathelicidine



38 Effect of Puerariae Radix and Douchi Complex Extracts on Skin Barrier Damage Recovery in Atopic Dermatitis-Induced Rats

guk-3-2 LBEO) WIal 234%, CERTO W&} 105%
BAA B STk ol#i’t Ad= LBESF CERT
N cathelicidin WS AAHA M, 9] 70| S+t
Woj 5l A Aol AstE e vt ¥k,
PDETOH/H': cathelicidin W8-S 38% 7 HE o=
gt 9 A o] TS FXIAF oH, 35 2ol
g 24 ol 713 AetE S-S ©PI7t) PDET
+ cathelicidin® o2} 24 £ Caspase-14, NHE, ce-
s 2] v o] A3k T
g AHE HoFug EdFEso] 97 A Vs
2 A 75s Tl FIAE g e FEdt R

AR F83 7Fs8ES BoEth

Claudin& F&AH (tight junction)®] 344 T
AR oA e} FaAE AbelE DA sHA A4
of E2]7 AYe FAste ol s83 9T Sk
Claudina I Fol|A= E3]o] B3-S 24dstal, 95
99, B BATORNE Y 24L Hashe 0
W) DR, TR g e,
we] 1w AT 34 fA B 27 72 943 5

lo

ramide kinase &

i

B oA,

Y-S FYUP. Wb claudin BH| F7HBTHE
e 93 o] AmsPA A5, HE7)5o] %

slEo] Ae-& Yr]eth

B Ao A claudin WAIHHS-0] Cerll] HISH LBES}
CERTE 7H43113L, PDETE 571819t} Cerloll BIa|
LBEE 36%, CERTE 129% 734:3819al, PDETE 29%
571t PDETY claudin ¥/d¥H8-2 LBE®I H]3]
101%, CERT® BI&}| 47% 3 90Al B S7 st
o2 gk A= LBES} CERTOIA = claudin HHS 7F
A A IR e Ay g gz Aet 5Es o)
FRAe-S ot} PDETAA = Y3 claudin &
ol 29% S7FEAEH, o= BRAH 7150l 7@@
3, 9o By )3 Wojgo] FEUSS
ojm|git}. whebA| PDETE 54 7]50] %‘E}HL
Aot el tigh Agdo] =okEE 7Fsol 9l
ol Bofzit

Toll-like receptor 2 (TLR-2):= A1 A A 2] &)
/—\] —rg-xﬂ (Pattern Recognition Receptor, PRR) = 5‘]‘1/}
2, 975 X3 A2}t AGAE (AME,
T ol FdHET TLR-2& Al 2]ZH o34k
HE ==t 59 22 204 Pathogen-Associated
Molecular Patterns (PAMPs)E- Q1245te] o] 5 W] -+
I Bl TR Fa% 9T ot =38 TLR-27}
A== NF-xB 7 27} @443} 0] IL-18, TNF-a &

& AolErlle Eulste] M5 GiEe 245 W
A GAAITE TIR2E 3] 3

SV 343 il Refdiel 3 guisl By
A Befep, Bt Tix

4
1%
ok
e
4
ox ox 18

l\)
T o2
ox
u:
e
o
o

olr o
do et ofy

o}uq B

B o)A TLR-2 oWHFO] Cerloll H13l LBE,
CERTE 72431911, PDETE Z718HAT) Cerdoll H]8l
LBE: 46%, CERTE 23% 73438193l PDETE 13%
Z7V3l9 k. PDETS] TLR-2 9AdWHS-& LBEC] H]3)
111%, CERT®) RIa} 48% 8 3A B S718kdth
LBE®} CERTOIAIE TLR-2 FAHEg-0] A)|=of Tk
o] WA <l 2 Wy g4 r)50) g}:p:}ﬂgjgu]-
PDETOML TLR-2 ¥&o] 13% SVt o] Q3|8 ¥

AN o] HAA 14 g W Who] 58S 7}35lE]
RS Ao AHT)

ohENlT RO A% IR AN S 3R]
B} eE AAsGOH, ol ofEslz Y
ARARA TFeHe FBS Helzth e} 2
AT A )83 5B Aolrle] PRl A g
a7lelli= A@Aolm, ko] opEvz R fikel
G FE 404 2 oA TEEA ggkth B AT
AsE B2 G5 257l tid 710l a7el
P3A77t Bastha Az

rlr rlo

V. Conclusion
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3. Caspase 14 ¥/dW-3-2 PDET”} LBE| HI&]
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7. TLR-2 °V3t&—st PDET7} LBEC] HIs}| 111%,
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