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ECS Modulating Effect of Scutellaria baicalensis Extract on inflammation
relief in atopic dermatitis-induced mice
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Objective
The purpose of this study was to confirm the effect of Swsellaria baicalensis extract on skin damage recovery and
inflammation relief in atopic dermatitis-induced mice through Endocannabinoid system (ECS) control.

Methods

6-week-old Balb/C mice were divided into control group (Ctrl), atopic dermatitis induced group (ADE),
palmitoylethanolamide (PEA) administered group after atopic dermatitis induced (PEAT), and Swsuellaria baicalensis
extract administered group after atopic dermatitis induced (SBT). Seven animals were assigned for each group. After
drug administration for 3 weeks after inducing atopic dermatitis, Claudin and 8-OHdG were observed to confirm
the recovery of the skin damage in each group. To confirm ECS regulation, CB1, CB2, and GPR55 were observed.
To confirm the anti-inflammatory effect, Fc € receptor, and MMP-9 was observed.

Results

Claudin positive reaction was significantly increased in SBT compared to ADE and PEAT. 8-OHdG positive
reaction was significantly decreased in SBT compared to ADE and PEAT. CB1, CB2, and GPRS55 positive responses
were significantly increased in SBT compared to ADE and PEAT. Fc € receptor and MMP-9 positivity were
significantly decreased in SBT compared to ADE and PEAT.

Conclusion
It was confirmed that the Swaellwia baicalensis extract can reduce the inflammation of atopic dermatitis by
restoring the structural damage of the skin lipid barrier through ECS activity.
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I . Introduction

Endocannabinoid system (ECS)2 722}, 719, 718, &
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off o]do] U= &ofe] ¢ ARk ow AP wet
FEE Elsty Pskxo] WPH= dEl=r] P
(allergic march)S W&} B} w24 2= 7dko)
Aet websd depae] 35 dy2r] A A5
oA Fad Folgt & 4 Y.

B AT AR BT Sawtellaria baicalensis, 55)E
ARl A ol ARREE FHEA, FE2F (AR

[e5
ultd

I~

2
(o}

o
ftlo

[

=
o

4z & o oly
i o

18

)

> X
BN
N
—{ﬂmij‘lﬁjo—%
(E S 103
o

r

Hur?ﬂw
Omﬂrﬂd

F

-

CS7

M
R g
o
kl

o

i ox ol

FEE9| ECSZHEE St OIEL|L|RY &S 248t Fut 119

), AGsls (hAiRR)she o] o] HYal
(L), FEAR] GRATEFD), G9 @), &% (i
), & CEEIE), 8% 018 53 Tt A gl wol
ARERTH gk JeFEEel o HE ATE
g B3 HaFEae] DR AT A
¥ 35 gyl g 7kFsA S AAEAL Jlom, ol
B3 &7, A4, 95 2
g 5 AS Aotk =3+ A3
ZEo] ofEN i detads IEet &
7t JeE ERISHAT

B ATE AgATolA gRigh ofEa] 3] RA o A

FFFEE0] ECS A4S Tt olENREeR
o] 35 a5 gRlstazt sttt FH
< 3213}7] 93l Claudin, 8-OHAGE &2
Rom, ECS B 2d& FIstaAt CBl, CB2,
GPR55E #E3IH T, BITAE 2H & 53l 9%
A& &S] sl TFEZE S Ul Fee recetor ¥
4 MAEE 5 sl MMP-9S TSI ©]
3 FFFEE°] BCS 84S 53 AD L
Z 43l 3T} oS RISl B
=3

i
rin
Jr &

o
i)
2
o

2
M,
o>
o g

T3he v

-

O d2 o

II. Materials and Methods
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III. Results
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44 J8jal FSHAME o]F
Z7PF BEREQTE T3 97 AR S,
55, Wde 2] JAFFE e STPE
ZE AT ool sl PEATS} SBT+ B2 FEoA +
27 Efo) 3 HEUT. 53] SBT7} PEATET 72
2 39| 3l&o] WA (Fig. 1).
Claudin Y/3HH-3-& Cerl (65,788 +
pixel)°ll B8] ADE, PEAT, SBT E-5FollA Z+43t3Th
claudin ¥/dHH-&-E ADE (21,099 + 1,050 /20,000,000
pixel)©= Cerloll BISY 68% 7348} 3L, PEAT (33,156 +

84, xﬂz—z&omﬁ

+ 1,135 /20,000,000

g S8 olEIIRY EF A5t F3t 121

879 /20,000,000 pixel)= Cerloll B3] 50%, SBT (46,571
+ 959 /20,000,000 pixel)= Cerloll B3l 29% 7+4~3}9)
ot SBT9 Claudin ¥85¥HS-2 ADEO! HI3] 1219%,
PEATON Y13l 40% FoZ o2 S713 FS BT
(Fig. 1).

8-OHdG YARFE2 Curl 5,414 +
pixel)oll I3 ADE, PEAT, SBT EFolA F7FstAth
ADE (70,308 + 1,049 /20,000,000 pixel)= Cerlol] H]3}
1199% S7F8FaL, PEAT (38,440 + 856/20,000,000 pix-
el)= Curloll HI3l 610%, SBT (22,527 + 1,049 /20,000,000

146 /20,000,000

pixel)= Ceeloll B3} 316% S718FATE SBT| 8-OHAG
332 ADEON HI3l 68%, PEAT HI3) 41% 2]
Hog 7hadk FE HAT (Fg. D).
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Figure 1, The alleviation effects on symptoms of atopy dermatitis by PEA and SB.

These treatments relieved the destruction of skin damages in PEAT and SBT (phloxine-tartrazine). The expression of claudin (arrow indicates light

brown particle) was significantly increased in PEAT and SBT as compared with LBE, the data of Claudin image analysis showed the same results

(Claudin immunohistochemistry). The expression of 8-OHdAG (arrow indicates light brown particle) was remarkably decreased in PEAT and SBT
as compared with LBE, the data of 8-OHdG image analysis showed the same results (8-OHdG immunohistochemistry). Abbreviations. Ctrl, normal;

ADE, atopy dermatitis (AD) elicitate group; PEAT, palmitoylethanolamide (PEA) treated group after AD elicitation; SBG, Scutellaria baicalensis

(SB) treated group after AD elicitation; P/T, phloxine-tartrazine; EP, epithelium; DE, Dermis; Bar size, S0um; *, p < 0.05 compared with LBE;

#, p < 0.05 compared with PEAT.



122 ECS Modulating Effect of Scutellaria baicalensis Extract on inflammation relief in atopic dermatitis-induced mice

2. ECS &4

CB1 YARES-2 Curl (9,064 = 277 /20,000,000 pix-
ehol ¥ ADE, PEAT, SBT EFolx Z715kich
ADE (19,711 = 557 /20,000,000 pixel)&= Cerloll B3|
117% S7V8FAaL, PEAT (29,258 + 747 /20,000,000 pix-
e)= Cerloll BI) 223%, SBT (38,032 + 636 /20,000,000
pixel)E Cerloll B3] 320% Z7F5Fth SBTS] CB1 &
/3kE-& ADEO I3l 93%, PEAT ISl 30% <14
S S7FIAS (Fig. 2).

CB2 ¥ JWHg-2 Cerl (6,861 + 417 /20,000,000 pix-
eholl Hl8ll ADE, PEAT, SBT =5oll4 71314t} ADE
(25,430 = 969 /20,000,000 pixel)= Cerloll RIS 271%
Z7V5F3 3L, PEAT (29,938 + 756 /20,000,000 pixel)=
Cerloll B8} 336%, SBT (38,032 + 636 /20,000,000 pix-
e Cerl®ll VIS 320% S7}8H3ATE SBTS] CB2 ¥4
H-3-2 ADEC! M3} 48%, PEAT W13l 26% +2IsHAl
S7Fekt (Fig. 2).

GPR55 ¥ARFSS Curl (5,957 + 175 /20,000,000
pixe)oll HI3] ADE, PEAT, SBT EFol|A Z7}5t3it
GPR55% ADE (17,098 + 654 /20,000,000 pixel)®ll4]
Cerloll B3l 187% S7FSHAAL, PEAT (26,627 + 833
/20,000,000 pixeh)I A Cerloll B3| 347%, SBT (31,964
=+ 458 /20,000,000 pixe)lIA] Cerl®ll ISl 437% 713}
Atk SBTS] GPRS5 WAdWHE-2 ADE®] HIsl 87%,
PEATON Bl 20% frolAo= S718klth (Fig. 2).

3. HIZtMZ =H

Fc & Receptor YN Curl (6,744 = 209 /20,000,000
pixel)oll BI3] ADE, PEAT, SBT EFolA F7stAth
ADE (64,316 + 1,021 /20,000,000 pixel)i= Cerl©ll B3]
854% o7V AL, PEAT (30,024 + 763 /20,000,000
pixel)T= Cerloll HI3)] 345%, SBT (21,668 + 1,122
/20,000,000 pixel)x= Cerloll B3| 2219% Z7FsFAth
SBTS] Fc & Receptor WdHH8-2 ADEC Y3l 66%,
PEATOl BI3l 28% FAUA ZASIAT (Fig. 3).
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Figure 2. The activation of endocannabinoid system (ECS) in atopy dermatitis by PEA and SB,

The expression of CB1, CB2, and GPR55 (arrow indicates light brown particle) was significantly increased in PEAT and SBT as compared with

LBE, the data of image analysis showed the same results (immunohistochemistry). Abbreviations same as Fig. 1.
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Figure 3. The allviation of edema in atopy dermatitis by PEA and SB.

These treatments relieved collagen fiber of edema evoked skin (circle) in PEAT and SBT (Masson trichrome). The expression of Fc € Receptor
and Matrix Metalloproteinase (MMP)-9 (arrow indicates light brown particle) was significantly decreased in PEAT and SBT as compared with LBE,
the data of image analysis showed the same results (immunohistochemistry). Abbreviations same as Fig. 1.

MMP-9 ¥HE-8-2 Curl (5,108 = 310 /20,000,000 IV. Discussion
pixel)°ll HI3l ADE, PEAT, SBT EFollA 5718+t
ADE (44,960 = 924 /20,000,000 pixel)&= Cerloll B3|
780% %7F8FSaL, PEAT (21,512 + 734 /20,000,000 pix-
el)= Cerloll BISY 321%, SBT (16,830 + 775 /20,000,000
pixel)= Cerloll BI3) 229% S718IA T SBTS] MMP-9
WSS ADE®N W3l 63%, PEAT®N HI3H 22% <]
AIAl 7T (Fig. 3).

ADE®| 3] 7ASH} 9 A3 FFolA colla-
gen fiber {3 7147} BFE QT o]ol W] PEAT
o} SBTE 747t AUtk 53] SBTY collagen fiber
2327} PEATET} Culdl] 7W7H B2 A3FS Btk
(Fig. 3).
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% ol=y|u) g WY e dSAT)aL, 9)Ee
AHS 3EAIA 5 @SS AN F
&= ERIBIAT. olejdt AT AE B3l a0l
L= st AT TIF Qo ofEv|v R &
< 94 AFEgl AR sl 9 EEH <
TZZQ] 3 EE Tolro] AR G9E Eolal e
At 7lgjste] 2 ATE AEsEdT

ZofelAlM ADE 7HH R, §5 SOl FHEE T
A4 FFAstolty ADS] WL FHUAK =]
off =EH S ZH] protein kinase C (PKC)S] E4E -
3 Ea?? o] =Th2 skewed condition®A] H%:
IL4, IL-5, IL-13 22 cytokine2] AYAJo] Z71=] o] e}
P 114 AL BAE B cel)ollA IgEE EHISHI
B, IgE-Cl] Enl= BT E (mase cel)] B33}
(degranulate) S =3l b GA|2e] H2HS ST
714l B} HITHEE A Z EH) FeeR T84 (Fee
receptor) S LA, IgE9} FHEC] o] F8A|9} A
2wzt Ag-S s =W vITA| 2S4Sk A
S} JgET. g@3hsr) Hi 244k vk
M| 3= substance P, histamine, matrix metalloproteinase
9 (MMP-9), serotonin 5 TFIFSt G54 w7/fE4-& v}t
o2 Bt NS FEskAl |k, wwl ol
2}, 149 7= ESHHeY] HARIARI NF-kBE &
ABAA 3 B S7L T35
2R, MMP-92 cytokines 3} 322
of FAH L ER|H o] A= WSt e F
® 71 gste] @S- AE o]FE golakAl
SHTP90.

B Aol A HRFE &3] 35 HEE Phloxine-
tartrazine GAE B3l F23lshA 0 2 HESH =),
ADEY] Aox&= a3 =t AE3d, AEZA
o|7tA &3, @FHAAE o|F ST HEEUL,
AafrolAs ERAE 71 75, Wdye o
Iz AR & 7P BEEAT =3 A
FA]EAR] Claudin 3= SBTOIA ADE®] HI3]
121%, PEATON HIg] 40% ol dSle S7Fe 2o
TRAFE 4sld ~Ed E3HskE SBTOA
8-OHdG ¥/duk-&<] ADE] M3l 68%, PEAT] HI3]
41% {rolAQl 48 Hdn: o]2f]t A= olEv)y]
oz gk HFe 72 &S 35 9o
G=5FZEE°] palmitoylethanolamid®l] BI3) 35 &3}
7} 955HS Aoz HojFs Aotk
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t}. ECST cannabinoid receptors (CBRs), CBRs2] endog-
enous ligands 3! CBS| A4 H 3fjol] #{dk= T4
TAETPY. o] F F2 CBRS CB13} CB2o|H, H
G T A3t cannabinoid receptors] GPR5S7| A=
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£ 350, 2 A 3 A 9F WIAIE Al
A AR A5 A4S AP B2 9%
A2 o5& AAAFIAL HF AF TS AR
TPY. HITE A| 3ol A F2 e GPRSS HITE A
32 7] A7 ARk W oAk 9 4
S AaAAA AT e FIPTP

2 dAFdA e olEn] IFEY BECS 24 W3S
A2 5el2 0 5 AABIATE Al Zutol| A A3
AJHkS-S Kol CB1-S SBTOIA ADES HI&l 93%,
PEATO BI&ll 30% o8 UA 5718, CB2 A4
H-3-2 SBT Al ADE®] HI3) 48%, PEAT® M1l 26%
FoIstAl 7kt B3 GPRSS Y/gHH-2 SBTO
] ADE®I HI3 87%, PEATOI HI3| 209 F-o]H o=
F7FIAth oldd dFAde F=FEE0| CBI,
CB29} & ECS T4 84E AAtIt= 21 ovlst
o, FaFZE0] ECSoll A3t AD T/ 4351
T A& Aolgh= 7FsAES AAskaL Aok

TS B Ao E FEFEE9] BCS 2EE 59
o BIRkA| o] SAStE ASkaL YA ZA A W=
He 95 WiEdE dAS gelstaat vl
Aol BASH= Fe € Recepror2} BITHA| ol A WEE]
= 9% WINEE F 3l MMP-92] FARES-S &
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