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ABSTRACT

Objectives : This study investigated the anti—oxidant activities and improving effect of Phellinus linteus and Glycyrrhiza
uralensis Extract (PGE) on Atopic Dermatitis.

Methods : 2,2 —diphenyl—1—picrylhydrazyl (DPPH) radical, 2,2 —azino—bis 3—ethylbenzothiazoline—6—sulphonic acid
(ABTS) radical, Hydrogen peroxides scavenging activities and Superoxide dismutase (SOD)—like activities were used
for the measurement of anti—oxidant ability, Cytotoxicity of PGE in Raw 264.7 cell was evaluated by MTT assay. To
evaluate the anti—atopic dermatitis effect of PGE, a total of 33 patients with atopic dermatitis were observed trans
epidermal water loss, skin moisture content, modified SCORAD index of atopic dermatitis and pruritic degree after
applying the PGE for 4 weeks,

Results ;| PGE scavenged DPPH (IC5=25ppm) effectively, ABTS and Hydrogenperoxides scavenged similar to BHA,
As for the SOD—like activity, it had lower effect than ascorbic acid, but it comparable activities in 500ppm, There was
no cytotoxicity at PGE at concentrations of 10,000ppm, In clinical research about PGE on patients with atopic
dermatitis, skin condition was improved, After 4 weeks, the application of PGE increased skin moisture content from
19.43 to 31,22, Moreover, it reduced the skin temperature (from 32.5 to 31.9), skin pH (from 5.39 to 5.22), trans
epidermal water loss (from 39.03 to 24.46) and pruritus score (from 6.07 to 3.87). In addition, the Modified SCORAD
index decreased from 31,28 to 20,3,

Conclusions : In conclusion, PGE possesses anti—oxidant and anti—atopic dermatitis activities, thus it could be potentially
valuable as anti—atopic dermatitis material,
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oA o] AJEFQ RAW 2647 A|EE= american type
culture collection (ATCC, Rockville, U.S.A)Z5E 3
st AMESIF T, Raw 264.7 AIEZE 10% fetal bovine
serum (FBS)E H7}et DMEME o]§3}to] 5% CO,, 37°ColA
Hj QFst T,

3. Ak = 717

FAtsts HE Al AHEE Aleel 1 — 1 — diphenyl —
2 — picryl hydrazyl (DPPH), Pyrogallol, 2,2' — azino — bis
(8 — ethylbenzothiazoline — 6 — sulfonic acid)(ABTS),
Butylated

hydrogen peroxide, potassium persulfate,
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hydroxyanisole, ascorbic acid, 3 — [4,5 — dimethylthiazol
— 2 — yl] — 2,5 — diphenyl — tetrazolium bromide (MTT)=
Sigma (St. Louis, MO, USA)ollA +{4sto] AM8-8F5I T,
Al3of| AMgE 7]7]+= UV/vis spectrophotometer (Hitachi,
Japan), Rotary vacuum evaporator (Rikakikai Co., Japan),
Centrifuge (Hitachi, Japan), Freeze drier (Ilsin, Korea),
COs Incubator (Hanbaek Scientific Co., Korea), B.O.D
Incubator (Hanbaek Co., Korea), Autoclave (Hanbaek
Korea), ELISA reader (Bio Rad, Japan),
LTD Korea)<

Scientific Co.,
Multi— Tube Centrifuge (Vision Scientific Co.,
Ahgahlct,

12 QJAFAB o] A= Corneometer (CM825; CK Electronics,
Germany), Tewameter (TM300; CK Electronics, Germany),
Skin Thermometer (ST500; Courage—Khazaka electronic
GmbH, Germany), Skin pH meter (PH905; Courage—
Khazaka electronic GmbH, Germany)Z& AM&-3lo =43}
st
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7t Ao dh-ggt &, 517 oA SHE

2) ABTS 2iC|Z Kol & =5
ABTS radical& ©]-83t &4tsl8 42 ABTS+ - cation
decolorization assay Wl &ste] 2431t TmM ABTS®}F
2.4mM potassium persulfates E§3}o] ’“i?l Qhaof A
24A\7F HotF W5l ABTS+ - = ?%‘*5‘ A7l & ethanol2
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3) Hydrogen peroxides A 71
Hydrogen peroxides &7% &%-& Gulcin 5 9 HHo
ot 2AskgH”. 343 A= 500 w9 40 mM hydrogen
peroxide 500 W& 7}t & 37CoA 108 Z<F vEA|A

230nmelH FYEE Estel 2745 235t

_l_.g rlo

SOD A4S Marklund 59 ‘%“ﬂ HYste &3}
AoH? Z+ A 2L 20 w0 Tris—HCl $%2H (50 mM tris
+ 10 mM EDTA 2Na, pH 8.5) 260 w2} 7.2 mM pyrogallol
20 wlE 7Fst] 25T A 10%@ HS-A1Z1 & 5 N HCI 10 wl
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B Ago] o] 83 RAW 264.7 AZ2] vjFe 10% fetal
bovine serum (FBS)X} 1% penicillin/streptomycin (100
U/ml)& 713t Dulbeco’s modified eagle’s medium (DMEM)
W R & AFE3EeH, 37T, 5% CO; incubatoro] Z-3-A]#H
A vfeFst Tt

2) MTT assayOl|l I8t MZ WZE8 £H
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22 ANES 5FY FHRFE Uttt 54 2102
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Table 1. Modified SCORAD Index
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5) I8 2= U pH &
¥R 2% Skin ThermometerS ARESIF I, & pHE
Skin pH meter& ARE3to] Z+2- 134 =43,

6) Modified SCORAD Index

A olEy mRAL XL 079 IJE, B F5,
42 5o #2 UHtEz 2 AgelAE A7A7 Stow
st AP W (5 3, 45 T vheof diaiAw
olE ] FA B WA FA44Y J=E HUbstAT B3
FuHl olET 24 AE, B4 3900 ANEE U g
4 FEAd A=E FrRslden, os Ao ot
Modified SCORAD IndexE 3ti, A|PAE AARASE
Hjagre 2x oty 4 A EE B7lsk g ch(Table 1.).

Bi\

Modified Scorad Index(MSI) = ES/5 + 7% (IS/2) + SS

Extent Score(ES) : =

(atopic area of the measurement range (%) X Area transmutation constant)

measurement range head

arm leg

Area transmutation constant 0.045

0.045 0.090

Intensity score(IS): Objective degree of symptoms on atopic dermatitis such as erythema, edema exudative inflammation.

Subjective symptom Score(SS) : Subjective degree of itching and sleep disorder.
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Fig. 1. Scoring methods of subjective degree on itching
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1) dxE s 51

DPPH &z o] &3t 3Miists 42 2 phenolic
T2¢} aromatic amine SFgEIA ol AHEEE HHo T
A AT FEAES sty 24 AEEES U
B b, & AdoAE o8 A & 5 e 58S ¥o}
B7] 95t DPPH =tz &A5 AW AMgstgt A
ol AH8-5 DPPHE 3 A g 24 X827} 3kt
AL 727 b, DPPH7F 2+ 9 free radical® H|Z
FA2EE 273t DPPHE] 4 £ Aojx, Bapie]
DPPH7} SHlo] wo] & 45 Hapi g oA =o S4 A 1
£ & oz}, 7FA A2l DPPHE| Halle kg szl 221
E4o vlgste] =@M o g w¥skA "ok, o]#d DPPHE
dioxane®|t} CCLi%}F 22 |54 &0l Yol A= 2}, 32F Aksh
ghgo] dojur|= shA|RE alcohol & Wollx= H]mF
ebgshH?,

AU Fx B FE2EY AAFAsE ST
25 ppmellA ICso 7k HEMH L, 5% 50 ppm o4
27 BHASE 4K A4S Yehlo] 9423 AR5
IE 4= AU}, kA X T FASHAZ A E
BHAE AU 2 EF FE2E A & = A& A
A== hH(Fig, 2).
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Fig. 2. Electron donating ability of herb complex.

Herb complex : Combined Estract of Phellinus linteus and
Glycyrrhiza uralensis

BHA : butylated hydroxyanisole.

[l Herb complex

2) ABTS 2trC|Z XMaff &8 =3
DPPH radical®] 2AEAd3 Zo] dutz oz wo| AL

E]&= ABTS radical cation 2A%& ABTS® potassium
persulfate®}2] WF-g-© 2 ABTS+radicale] AAAEH E&2°
Aol FENS mA Hed, ANRE F7ist] uet A=y
S =2 decolorization & A& X5 oM, hydrogen—
donating antioxidant®} chain breaking antioxidant 2%
£ 24 ¥ 4 dvh 22 AR F2 BY 2289
ABTS+etZ £2A%S 543 27, 5=71 40 ppmUd
80%°1/49] £2A4%S EHIL, 100 ppm o4 FEoA+=
27l BHAS AR 2A5E Ho] 43t gzt ¢4
Stk AL BT 4 A Fig. 9.
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Fig. 3. ABTS radical scavenging activity of herb complex.

Herb complex : Combined Estract of Phellinus linteus and
Glycyrrhiza uralensis

BHA : butylated hydroxyanisole.

[ Herb complex

3) Hydrogen Peroxide XMaff &M =X

S A 7z B 22E9 hydrogen peroxide A&

AL ST 2, 527 37K E4F AAFE S

= 5 91, 272 BHASH 22 FLolA FASE &275S
o

gAskA (Fig. 4).
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Fig. 4. Hydrogen peroxide scavenging activity of herb complex.
Herb complex : Combined Estract of Phellinus linteus and
Glyeyrrhiza uralensis
BHA : butylated hydroxyanisole.

E Herb complex

4) SOD RAIEE &3,

G4 E AAS e dEZHQA FEAQ  Superoxide
dismutaset= AWoll D& o]4e] itz S of o] RS
35t e ot BEEE AEx f3ftt &Y AaES
HAgteA R A A7) TS Sjste a4tk SOD
ol WA E Hy02= peroxidasel} catalaseo] 2J5te] Fafigt
EEAY} ALEAR AZAA AL AFEREE YA E RS




she 715e® gA QoY =@ soDe HlaE 94
gatst a3 Jetd7] 2o A EA B A
o713 gloy, EA FAFAAY PR =pIAE AT
SANZ SAGE Sof ol go] =T UeH”, A A2 Bt
FE259 SOD FAMZAAE S4% 2= Fig. 59 2ok o
279 ascorbic acidol] H|8} tha FAlo] "oz AWt 500
ppmo| oA FARRE BAE Ho HAFSEREA 5T
SOD FAFEH S &<l & 4= Ut (Fig. 5).
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Fig. 5. SOD — like activity of herb complex.
Herb complex : Combined Estract of Phellinus linteus and
Glycyrrhiza uralensis

2, NI P&& FA

M EZ FEES &91317] 93t MTT assay= ELISA reader
(multi well microplate reader)S o] &3} W2 A|ZE 7t
@A BET 5= o AlZ2EY 9 AEFA HAPOREA
gl Mg B3 Qe W ol @ ol Axe i
B oA HEZEF oL Fid ARG o) gk 5=
84 MTIT tetrazolium< AFME m= v]4=8§49 MTT
formazan® 2 3HLAZIth MTT formazan® &%=+ 550 mm
A oA H7E HE, ol AR R ST AlE
FES Hste Rl

AR T2 B F2E0) 9% Raw 264.7 A|29] A
E&S MIT assayoll 93] &1t 27, 2E FZoA A2
FEFE H|XA] got Az 9T E4L ALY gle AL I}

o Al (Fig. 6).
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Fig. 6. Cell viability of herb complex on mouse macrophage Raw
264.7 cells.
Herb complex : Combined Estract of Phellinus linteus and
Glycyrrhiza uralensis
Results are expressed as means £ S.D. of triplicate data.
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1) mRLEsee 29 Ao}

PuF 24 A AFY YRSETIFES ST 2
Table 2,3} Zo] ek gich, obEs] 5] 5 vjngue
e Algutols gAY a2 o3 P RuLt P
E3hg ol A3 oAk AL ¥ 4 e, £ AvelA
Me s 2HS 4GS A W SE GFL 19,43
Qd, 4% Fo APHAYZEFFEE SE 2HS ALS
T mRiREUL 31,202 yeh} wie] SRggTol
FHE AT B S A3, A FEAIHT fARE g

79 Az
FREUFS ZHT A, U TF 2L AN A AR
SEEAFS 30,0320, 4F F AEF 2HS 4G F 24T
23 24,4602 e A& B 5 9lolA okEy e
AES pEEAF] AMHLGE RS FAT & 99l

(Table 2.).

£ Table 2.3 o] Yetfigict &
AtAA e 2 2EAE AFHESH] A 95 pHE 5.39
ddl, 45 ¥ HxF BEHES AMS T &% A3t 5228 2
A%t} (Table 2.).
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Table 2. Changes in skin condition of patients with atopic
dermatitis after applying the PGE for 4 weeks.

Weeks 0 4
Moisture content 19.43 31.22
Transepidermal water loss 39.03 24,46
Temperature (C) 32.5 31.9
pH 5.39 5.22

5) OtEm| B4 F "It At

xE 2 AN AF9 olEy FA AHEQl Modified
SCORAD Index (MSD)E %7|3+ 23}, 2
BEZE 2HS AME3H7] A MSIE 31,2820, 43 F 243
23 20.3022 Fago], ofey 4 A=t AMAHAEE &
4= 31t} (Table 3.).
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AME3H) A9 7S AEE 6.079, 4F F 2R 2
AL S T &A% A3 3,872 TaEo], oty TR
AT 7HZS F=t AdEE & 4 ALk (Table 3.). EFF
YA GAES 47 52 oA HH 2919 513
Ha, R A Frket oty HEFA} F B
A B AAEASS 1 F 5 AA (Fig, 7))
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Table 3. Modified SCORAD Index and pruritus score after applying
the PGE for 4 weeks.

Weeks 0 4
Modified SCORAD Index 31.28 20.30
Pruritus score 6.07 3.87

Fig. 7. Photographs of subiects before and after the use of test article. (a) before treatment (b) after treatment for 4 weeks
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o)z o g Asjgdol St AL FRlstitt. SOD &
AFZA L g2 72l ascorbic ac1d°ﬂ H|3) T EAjo] Holx
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