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( Abstract )

Anti-inflammatory Effect of Chijagamchosi-tang Extract through
Endocannabinoid system Control in Atopic Dermatitis

Ahn Sang Hyun' - Kim Ki Bong™**
'Dept. of anatomy, College of Korean Medicine, Semyung University
*School of Korean Medicine, Pusan National University
Dept. of Pediatrics, Pusan National University Korean Medicine Hospital
Objective
This study aimed to confirm the effect of Chijagamchosi-tang extract on skin damage recovery and inflammation
relief in atopic dermatitis-induced mice through Endocannabinoid system (ECS) control.

Methods

In this study, we used 4-week-old NC/Nga mice which were divided into four groups: control, atopic dermatitis
elicitated (ADEG), palmitoylethanolamide (PEA) treated after atopic dermatitis elicitation (PETG), and
Chijagamchosi-tang extract treatment groups after atopic dermatitis elicitation (3GTG). Each group was assigned 10
animals. After drug administration for 3 weeks following lipid barrier elimination, cannabinoid receptor (CBR) 1,
CBR 2, 8-hydroxydeoxyguanosine (8-OXdG), cluster of differentiation (CD) 68, matrix metalloproteinase (MMP)-9,
Fc ¢ receptor and substance P were observed to confirm the regulation of the ECS, macrophage and mast cell
activities.

Results

We found that CBR1, CBR2, and GPR55 showed higher positive reactions in the 3GTG group than in the
ADEG and PETG. 8-OHdG, CD68, and MMP-9 positive reactions were significantly lower in the 3GTG group
than in ADEG and PETG groups. Both the Fc € receptor and substance P showed lower positive reactions in the
3GTG compared to the ADEG and PETG.

Conclusion
It was confirmed that the Chijagamchosi-tang 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
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Al (Glycine max (L) Merr) = TE A Itk X|AHA|
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II. Materials and Methods

1. Materials

) Ads=

Aol IR oM 2 W2 BE 45 N/
Ngal T2 BFE FAARSEA WA 25D Et &
AR T AT 15 = 1 g A ABFE AEste] AREsIG
o} OIET (Curl), °FET] IHS 2T (atopic derma-
titis elicitated group, ADEG), °FET] TR FiF &
palmitoylethanolamide (PEA) <" (PEA treated group
after atopic dermatitis elicitation, PETG), olE3] d|HH
2 T XAFEAY FT (Chijagamchosi-tang 3G)
treated group after atopy dermatitis elicitation, 3GTG) 2
Z Urlen, ZF ol 7} 1ol wigstditt B =
AL Atighl FEddEEeds]e] <l qacuc
No. smecae - 22-12-01) $ AA|F U, AP TE
ot ARl thalAlE NIH 7hel =l what Al
Aot

2) AAF2ANE T2
X A28 36 g (XA} (Gardenia jasminoides Ellis)
12 g, #¥Z (Glycyrrhiza uralensis Fischer) 8 g, 7 (Glycine
max (L) Merr.)) 16 g)2 ZSF7< 1000 meoll Har 3A7F
B AYE & ATt 1 WS rotary evaporator
(Eyela Tokyo Japan)& ©]831 50 MO E At T
Azl FE2E 564 g (F5F 157%) 8
% P‘”‘E}
3GTGE A AZAIY 55 0.94 mgkeS A2
Aol =0 F 0.2 mA 3GTGON olEF TR 73
F 37 &< BT PETGE == A
8% PEA (Sigma-Aldrich, St. Louis, MO) 10 mgkg2 A3
glalgol =21 £ 0.1 mA olEIIHEYE {8 53
T T ATFskTh
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2. Methods

D ofET R Sun AnetE R

A7 55 B9 MRE WD O AVLAA
(surfactant)] 5% sodium dodecyl sulfate (SDS : Sigma,
USA) 1 mbs HEO=E 203 FA2A Z-ZY lipid

E
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-

lamellas AIATE - D. preronyssinus crude extract striper
(100 mg, Biostir, Japan)E 35 &<t 7 334 Z3E35}o

e

2) W z2 5t

I vascular rinse®} 109 578 E2ET-8Y
buffered formalin, NBF) 2.2 AA#-F142 A5
th dojxl 5% FHE 10% NBFOl| A2 2447t
S 8% & AR BHOE paraffinel] Zvlskal
5 m FAE AEEHS TStk

951 Endocannabinoid system (ECS)2] W3}e} 71A
< % CBR1, ¥ CBR2, & GPR55 S o|-&3t3 o, 4
3} ~Ef 2 5 &4 282 3 8-OHdG, tAA|
% &g 242 F D68, FEHEHSR= & Matrix
Metalloproteinase (MMP)-9, HIRFA|EZ S 3} Fe ¢
Receptor, =7 135 4L & substance P 59 &A=
ol-gsto] Mz steta] GAlS AT

LA I RAEHS proteinase K (20 pg /ml, Agilent
Dako, Santa Clara, CA)°ll 5% &<} proteolysis IS
AZ T 1% fetal bovine serum (Sigma-Aldrich, St. Louis,
MO)°] E3+H 10% normal goat serum (Vector Lab,
Burlingame, CA)®ll4] 2A1%t &<F blocking BHS-AIZIT
12} 3191 mouse anti-CBR1 (1:100, Santa Cruz Biotec,
Dallas, TX), mouse anti-CBR2 (1:50, Santa Cruz Biotec),
mouse anti-GPR 55 (1:50, Abcam, USA), mouse an-
ti-8-OXdG (1:100, Santa Cruz Biotec), mouse anti-CD68
(1:100, Santa Cruz Biotec), mouse anti-MMP9 (1:200,
Santa Cruz Biotec), mouse anti-Fc & Receptor (1:100,
Santa Cruz Biotec), mouse anti-substance P (1:100, Santa
Cruz Bioteo)®l| 4 C humidified chamber® A 72417t 5
QF HREAIFTE 23F A1 biotinylated goat anti-mouse
IgG (1:100, Abcam)ol] &-20l|A] 24|17t link 3FRAL,
avidin biotin complex kit (Vector Lab)el] 1A17F &<+ &
Lo WRSAIHTE 0.05% 3,3'-diaminobenzidine3}
0.01% HClo] E3H4 0.05 M tris-HCl 958 (pH
7.4)0) A WAAZ] T hematoxylin &= ) = A5}

Rt

3) AAHEA

Ho zA s8] A= image Pro 10 (Media cy-
bernetics, Rockville, MD)E ©]-8%F G/ HE4S B3l &
28} (means = standard error) FATE 2 79| FFEE
10715 Y2 AT 5 x200 vlgollr] P o
positive pixels (intensity 80~100) /20,000,000 pixels =
F e

4) ¥4

7= SPSS software (SPSS 25, SPSS Inc., Chicago,
IL)E °]FFH M, one-way ANOVA A3YE F3]
O3 (p < 0.05)= A3, AR HES Tukey HSDE

A ST

II. Results

1. ECS =#H

o3| THAY ECS S W= HYzZ|sskH o
2 AT CBR1S olEd] IR {7 & Cul
(4,524 = 234 / 20,000,000 pixel)*l| BI&] ADEG, PETG,
3GTG 7oA CBR1 dWkgo] S7FsIth ADEGE
Cerloll BIBH 370% Z718F 21,253 « 1,216 / 20,000,000
pixel 2, PETGE Curloll M3l 715% S7F3F 36,892 +
1,362 / 20,000,000 pixelZ, 3GTGE Cerloll H|3|
1,048% <71t 51,920 = 592 / 20,000,000 pixel 2 7
HAtE 3GTGY CBR1 ¥dRES2 ADEGO) HI&
144%, PETGO ®Isll 41% 948 UA Skt
(Figure 1).

CBR2< o}&EY] HHY 8¢ T Cul (7,407 + 191
/20,000,000 pixel)°ll HI3l ADEG, PETG, 3GTG =+
of| A Fdukgo] Z7IBIATE ADEGE Curloll HISH 279%
718 28,072 + 1,059 / 20,000,000 pixel Z, PETGE Crrl
ol Wlal 476% S7F_F 42,699 + 699 / 20,000,000 pixel
2, 3GTGx Culdll Y3l 653% F7FeF 55,799 + 1,329
/ 20,000,000 pixel = SH =t 3GTGS] CBR2 ¥4
3-8 ADEG®N I3l 99%, PETG) B3l 319 F-2l4
UA F7FsHAT (Figure 1).

GPR55& oFEy] 74 72 $ Cerl (5,307 + 203
/20,000,000 pixel)°ll HI3 ADEG, PETG, 3GTG =+
oA FARESo] FTIBIATE ADEGE Culell HI3|
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Figure 1. The activation of endocannabinoid system (ECS) in atopic dermatitis by palmitoylethanolamide (PEA)

and Chijagamchosi—tang (3G).

The expression of cannabinoid receptor (CBR) 1, CBR2 and G protein-coupled receptors (GPR) (arrow indicates light brown particle) was

significantly increased in PETG and 3GTG as compared with ADEG, the data of image analysis showed the same results

(immunohistochemistry). Abbreviations. Cerl, normal;, ADEG, atopy dermatitis (AD) elicitate group; PETG, palmitoylethanolamide (PEA)

treated group after AD elicitation; 3GTG, Chijagamchosi-tang (3G) treated group after AD elicitation; EP, epithelium; DE, Dermis; Bar
size, S0um; *, p < 0.05 compared with ADEG; #, p < 0.05 compared with PETG.

295% 37Kt 20,940 + 1,097 / 20,000,000 pixel Z,
PETGE Culoll RISl 666% F7F]F 40,669 = 728 /
20,000,000 pixel 2, 3GTG= Cerloll VI3l 874% 5713
51,664 = 643 / 20,000,000 pixel 2 ZHE Atk 3GTG
°] GPR55 %3 ADEGO Hl8|l 147%, PETGl
Hlgl 279 194 Al S7FFAT (Figure 1).

2. g5 =¥

o}y IEAY HF 2HWstE Wz 5ez
o2 HAFYULE 8-OXdGE Corl (4,365 + 171 /
20,000,000 pixel)*l|] HI8] ADEG, PETG, 3GTG 5ol
A okdukgo] FTEIATE ADEGE Cerloll HIS]
1,319% 713+ 61,942 + 1,520 / 20,000,000 pixel 2,
PETG+ Curloll Bl 908% S713t 44,013 + 1,142 /
20,000,000 pixel 2, 3GTGE Cerloll HI) 735% S71g
36,449 + 1,042 / 20,000,000 pixel 2 ZHEJT}. 3GTG
0] 8-0XdG ¥AHH3-& ADEG®N BIg) 41%, PETGO
Hlal 17% o8 Al @ ST (Figure 2).

CDG8+= Crrl (4,984 = 136 / 20,000,000 pixel)©ll Hl
3l ADEG, PETG, 3GTG E5Fol|A ofidukgo] Z71s}
Ak ADEGE Cudell BIal 9129 S7F3F 50,423 + 854
/ 20,000,000 pixel 2, PETGE Cerloll ¥13l 712% 57}

3l 40,480 + 618 / 20,000,000 pixel 2, 3GTGE Cerl®l
HI3l 473% 71k 28,569 + 532 / 20,000,000 pixel =
ZAEJtk 3GTGE] CD68 WA HH-3-2 ADEGO| BIs|
43%, PETG® ®I&ll 29% rolsiAl @ ZF7lstith
(Figure 2).

MMP9= Cerl (7,897 + 176 / 20,000,000 pixel)©ll Bl
3] ADEG, PETG, 3GTG EFolA FAdukgo] F7lst
Atk ADEG Curldll HI3) 1,047% S7F:F 90,540 =+
1,285 / 20,000,000 pixel 2, PETGE Cerloll BIS} 719%
=718 64,699 = 970 / 20,000,000 pixel 2, 3GTGE
Cerloll BI8) 394% 571t 39,044 + 812 / 20,000,000
pixel 2 SAETE 3GTGS] MMPY W35k~ ADEG
o ¥l8) 57%, PETGOl RISl 40% FrlskAl @ =715}
AT} (Figure 2).

3. Mast cell &M =H

olEd] HEAY F7] 24 WS}E Fe & Recepror}
substance P &A1& o] &3k HY 2551 o 2 Fzs)
At HITHAIZ &4 2|32 Fe € Recepror W/gHH-2
Cerl (7,053 = 220 / 20,000,000 pixel)ol] H]3} ADEG,
PETG, 3GTG EFolA S7FI3ith ADEGE Cerloll
Hl8) 1,206% 571t 92,132 + 1,467 / 20,000,000 pixel



48 Anti-inflammatory Effect of Chijagamchosi-tang Extract through Endocannabinoid system Control in Atopic Dermatitis

Ctrl ADEG

Image Analysis

8-0XdG

8-0XdG Image
80000

| *
#
60000 | -
40000 |
20000 | I

Ctrl  ADEG PETG 3GTG

Pixel cells (/20,000,000)

cDeé8

MMP9

CDe8 Image
80000

0000 V—"_—H-h
40000
20000 I l

Ctrl ADEG PETG 3GTG

Pixel cells (/20,000,000)

| MMP9 Image
120000 | *

100000 -} #
80000 |
60000 w‘
40000 {
20000 } I
—

Ctrl  ADEG PETG 3GTG

Pixel cells (/20,000,000)

Figure 2. The activation of inflammation in atopic dermatitis by PEA and 3G.

The expression of 8-OHAG, CD68 and MMP9 (arrow indicates light brown particle) was remarkably decreased in PETG and 3GTG as
compared with ADEG, the data of these image analysis showed the same results (8-OHdG, CD68 and MMP9 immunohistochemistry).

Abbreviations same as Figure 1.
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Figure 3. The activation of scratching in atopic dermatitis by PEA and 3G.

The expression of Fc € Receptor and substance P (arrow indicates light brown particle) was remarkably decreased in PETG and 3GTG

as compared with ADEG, the data of these image analysis showed the same results (Fc € Receptor and substance P immunohistochemistry).

Abbreviations same as Figure 1.

2, PETG Curloll B3l 872% 5713 68,588 + 1,108
/ 20,000,000 pixel 2, 3GTGE Cerloll ¥I3l 471% 7%k
40,283 + 788 / 20,000,000 pixel 2 ATk 3GTG)
Fc € Receptor FA3HFS-2 ADEG®! Y13l 56%, PETGO
HIgl 419 8 Al @ S718HATE (Figure 3).
Substance P YAIHFS-S Cerl (4,412 + 151 / 20,000,000
pixel)ol| H|&l ADEG, PETG, 3GTG E-FolA 571515
k. ADEGE Culoll BIS| 1,676% S71%F 78,372 =+
1,014 / 20,000,000 pixel 2, PETGE= Cerloll B3l 8899%
S713F 43,623 « 1,018 / 20,000,000 pixel Z, 3GTG=
Cerlol Hl&l 588% 5713t 30,366 + 915 / 20,000,000

pixel 2 SHEATE 3GTG] substance P YdHH-2
ADEG®] W13l 61%, PETGOl HIgl 30% 24 UA
g Zrlskach (Figure 3).
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IV. Discussion
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cin 5°] o OE AHERI geniposide= FE5, |
Axd, s}, FsF 2 AE HE 59 s
FAo] RuEPN. FAE Fo &3 194 £x
Ql F (KE, Glycine max Merrill)2] 353 TAE 4o}
A EENZ Ao, i (1B, A GRE), Ade
g (ERERYTITE Fol FHE isoflavone F SHARI
genistein iksl S dAEAE F3) 9lor
D, oy AFE0lA The HY 24 a9E 7% 95
A iR Ao Mg avs HAsigu o, x
= HFESD v dE &3 Jf@ih, shAef
FFELD), = (BH), AdT FPiESH, &
HT 2 FLEA Fgo] At Fxo] R glycyr-
thizin, liquiritin, liquiritigenin, isoliquiritigenini= &
37 YT

Endocannabinoid system (ECS)< 719, Al1L, &, &
7t A 55 sl AESH] Al2Hlo|t): Cannabinoid
receptors (CBRs), CBRs2] endogenous ligands, CB2] &
4 gl Eelloll Aofshs sS4 FEHY. F2 CBR
< CBR13} CBR2°IH, 3 GPR557} 22 CBRE
F7h=] ol H Y. Ecse] &4 Wk Agkolu) Ao
o] AP AQAAZIAY A = AT, o2t
ECS®| Wish= W, 25, WA, o83, AR, 9, 5
FAA, ABHA T A=A A A Uk
® w2hd BCs7h AN HEaA) erem ofEsal
Q2L T3 oaolels Weld BAL AT,

ECSE )3olA e thket wstel] oid
o, 32919 ZhE A 2ol A CB1, CB2, CBRSS7} 24
St 2| o] F43 3k AR, 45S

sl A EAFE (apoptosis) & =P, =Sl
CB1%} CB2 recepror®] &4 @5 U7 HAME A
FE AT, ebA BCSe 7H RS 2 3
S AT RN S WS 2HITH
o]2]gk ECse] 21§ wiZoll < ECset dad Tkt
A=l IAFHIL 3, A2E AFH o= tFEL

9}\5]—29'52).

H Aol A= 3GTGS] CBR12] Y4JHH-& ADEG
ol ¥l3l| 144%, PETG®N W13l 41% F-2I3HA] 7181
31, CBR29] ¥AdHE3-2 ADEGO BIg) 99%, PETGON
vlsl 319 FofshAl S7FsHTh ol A= XAz

(¢3

ZF2A
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=

& FE20] ECsoll #ofsto] ofEv]u) R o]
e g F e TFsEe AR

ol EN| 1R SRl 1gES] #HI7F SR IgE9
HIE mast cell®] @7 H3} (degranulate) & =3}
AR e ST MR EE AlE &
Hol| Fe ¢ receprors &3, IgE9} &E°] o] &
Ao} Agtshd wivbAl27t ZAdstEHA 23y sit
Pt @3y} HH 45k HITAIEE hista-
mine, serotonin, substance P, matrix metalloproteinase 9
(MMP-9) 59| €54 WiAEdE Enlste] d5vHs
< =Y. MMP-9-2 cytokines™ 22 2=l 23}
o] P BHlEo] MZFEE WS,
714k spaste] @5t A" AEES] o]FE &
of3lA FTH>*9. CDE8L THAHE B T3l efjA]
A== Thildoln, dFdsk W HSto) A HHA
x| FAse} dF AEE Wrkshes Aot of&
3] Fdol A Yehu= 95 A5 A L] 4
7} B39 cytokine®] PO F FHFEH, o] CD6S
AT AdEo] U,

8-OXdG+ JFAFLE I3 48t ~Ed| 2~ &
& AEE BT, B ATlA 8-0XdG kS
2 3GTG”7} ADEG®} PETGO] B3l folakAl @ 57}
3Tk CD6s2F MMP-99] YAIWHS <Al 3GTG7}
ADEG®} PETGON Hlsl #-2JstA @ S7Fsiitt ol#
& AARES ARG FEE0] BCs 2E& T3t
of HIRA|EES] P3RslE AN, A58 viviE
o] #HIE sl 45 TS A 5 UF
< ofrgit;

712 olEIIRHe F8 4 T SholH,
A7} 7V ol Zadlhs Sl o] ke IgE
of o3} Mast cell®] BH3}ol| A AZHTHY. BITHA]
3 0| F8A A 1gEet o] Addshd HIkA
E7} GAskE o] A Hofshk= EE F st
Fc & Recepror©|t. @431 vITHAZE= A543 vzl
45 st @5HheS Yo7tk Substance P
AEA WINEE F SPHEA, cyrokine2] RIS 24
gt} T3 Substance P e ©|YAA FHAZE
7], histamin EHIE fEste] AEHRES £
a1, 71 8-S st webA] Substance P 59|
U 7hge] WEE Be ATolA] A0 AEE
ol &8HT

B ATeM= A RA" FE=0°] ECS 2Ee

Fato] WIRAES] BHS AATL HASFLA Fe ¢
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Recepror®] YW= HE3ITh Fe € Recepror ¥43
W2 3GTG7} ADEGO HIsll 56%, PETGO Rlal
419% roetAl @ STkttt TR HIRkA| oA =
He 95 WEEE JAIEE FASFLA} Substance
Po| FNHE-S TESIATE Substance PO YIRS
3GTG”} ADEG® I3l 61%, PETG I3} 309 f<]
sHAl & S8kt oleldt Ay X AERAIR F
SEo] HITHA| 0] S stE ARAAAA 7H R T
S A T S-S ouRith

AEXoZ B AFor AARRAY F=E
CBRI1, CBR2, GPR559F 22 ECS9| 74 A=<
A AAREAR F2ES 8-0XdG, CDGS,
MMP-99] W35 Faff HFHhe< AAAZE F A=
7Fs/d& AAIBFATE S Fe & Receptor, Substance P
o] ¥islE Tl v Ui eS S T e ks
AE HAFAT o3t A= & o, XAEA"
FEE2 ECS NMYE B3l olE i 34
AN g S ASE 7diEnt otk o] A7+
FollA AgtH o= ZIs)E AFto|a, ECS 28714
BesA BelA] Xtk kA Ele 3% F
221 A7} " asitia s

&

(o}
Ln@nﬂf@iﬁ

V. Conclusion

B A7 AN 552 CB1, CB2, GPRSS
£ 53} ECS 2337} 8-OHAG, CD68, MMP-9 3=

1. CBR19 ¥AWH3-2 3GTGE ADEGOl HI3|
144%, PETGOIl WIg| 419% Fr2l3tA S718kiTh
2. CBR29] YANFS-S 3GTGE ADEGO! Hls)|
99%, PETGOI HI3l 31% frJstAl 7kttt
3. GPR559] ¥gWFe-2 3GTGE ADEGO| H|3]
147%, PETGOl BI3) 27% Fr2lstAl S71skith
4. 8-0XdG ¥/gHH-e-2 3GTGE ADEGO] HI3l 41%,
PETG®l HI3l 17% roletAl @ S7Fetaith
5. CD682] FAJHES-& 3GTGE ADEGO BIs| 43%,
PETGOl ®I3l 29% FolstAl @ S71skait
6. MMP-92] 9FAHk3-2 3GTGE ADEGO H13l 57%,

PETG®ll HI3l 409% roetAl @ S7Fetith
7. Fc € receptor®] FWHE-E 3GTGE ADEGH Hl
3l 56%, PETGOl BIa) 41% FrolskAl @ a3t
.
8. Substance P2] YW~ 3GTG ADEGO] HI3]
61%, PETGO| I3l 30% refsiAl @ 7hastoich
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