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Objective
The purpose of this study was to confirm the effects of Galgeunhwanggeumhwangryeon-tang in reducing inflammation
through the endocannabinoid system (ECS) control in atopic dermatitis.

Methods

8-week-old Balb/C mice were divided into 4 groups: contorl group (Ctrl), lipid barrier elimination group (ADE),
palmitoylethanolamide treated group after lipid barrier elimination (PEA), and Galgeunhwanggeumhwangtyeon-tang
applied group after lipid barrier elimination (GGRT). After inducing atopic dermatitis, cannabinoid receptor (CB)
1, CB2, CD68, phosphorylated inhibitor kappa B (p-IkB), inducible nitric oxide synthase (iNOS), substance P and
serotonin were observed to confirm the regulation of the ECS, macrophage activity and mast cell activity.

Results

CB1 and CB2 showed higher positive reactions in the GGRT than in the LBE and PEA. CD68, p-IkB and iNOS
showed higher positive reaction in the LBE, PEA and GGRT than in the Ctrl, but the increase in the positive
reaction was lower in the GGRT compared to the LBE and PEA. Substance P and serotonin showed higher positive
reaction in the LBE, PEA and GGRT than in the Ctrl, but the increase in the positive reaction was lower in the
GGRT compared to the LBE and PEA.

Conclusions
The effects of Galgeunhwanggeumhwangryeon-tang were confirmed though the regulation of the ECS,
macrophage activity and mast cell activity.
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I . Introduction
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II. Materials and Methods

1. Materials

) ddsE

Aol @ (red, Rl A B 2 T A
AN A 27 5% ASAZ T AEE A 20 +
1.5g2] B 65 A Balb/CAl BFHE AHE-31) o
Z* (Control, Cerl), A A AT (lipid barrier elim-
ination group, LBE), A8 A A & palmitoylethano-
lamide (PEA) I3 (PEA treated group after atopy der-
matitis elicitation, PEA), AW A & 223538
HE T (Galgeunhwanggeumhwangryeon-tang  ex-
tract treated group after lipid barrier elimination, GGRT)
o7 Wrink ZF 2ol 10mhe] 4 wjAsiAth s=4A
P2 At sEddEe9d3] e 52l qacuc
No. smecae 21-08-01) ¥ AL, AP F=2 &
2l9} ARl Tl A= NIH 71el=2ilol we) Al
At

2) deorE

283 105 g (Table 1) - 2 Pueraria lobaia
(Willd.) Ohwi) 52 g, = (Sauellaria baicalensis George)
20 g, B (Cypris japomica Makino) 13 g, T2 (Ghoyhiza
wdlensis Fischer) 20 g - S 2000 mlll 21 3A|3F
U HAHE & AT 1 ANE rotary evaporator
£ o831 100 Mo A} - 5T § 2 xs)

FEE 204 g (F5E 194%) 85Ah GGRT 5
S5 A g 52U F 0.2 med A

F 59 5 340 mgkg ARSI ¥ tixokE
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2 AM2-E PEA (Sigma-Aldrich, St. Louis, MO)<
A2 A (100 poll =<1 = ofEv] RS 8 -‘F
5YE 10 mgkg AT-FA A

Table 1. Prescription of Galgeunhwanggeumh—
wangryeon—tang

Herb Scientific Name Dose
AR Pueraria lobata (Willd.) Ohwi 52
B Scutellaria baicalensis George 20
gl optis japonica Makino 13
HE Glycyrrhiza nralensis Fischer 20
Total Dose 105
2. Methods

1) AR A

APFAAAL A7 5% B9 ALE WS T}

< Tape 3M, St. Paul, MN)E ©]-83} 2+ 30| &=
9} (desqumation)= AIABFATE. 10% sodium dodeecyl
sulfate (SDS : Sigma-Aldrich) 500 ulE =3X3F & HE
< o83l 303 EHHA ZAZFY] lipid lamellas
A A8 AT

N

ECESLE

=] 8 )

= vascular rinse} 10% =4 X

H

zaddg
(neutral buffered formalin, NBF)i A AF 1A
AABIATE fojd & IF-E 10% NBFel &2
A 24413 B9 A7 T TR WHOE paraffin
of Euistal 5 m FAZ AEEHS AT

v 5 QI ECs W3hk= & CB1, ¥ CB2E, FE4
Aze] g4 W= 3 CD68, p-IkB, iINOSE, 181l
BTN 32 ZAd 8= & Substance P2} Serotonin®] &
AE o83 HYx25ekA GAS AT

4 I FEHHE proteinase K (20 18 /ml, Agilent
Dako, Santa Clara, CA)°ll 5% &<t proteolysis ZH4-S
A%l 3 1% fetal bovine serum (Sigma-Aldrich, St. Louis,
MO)©] E3ZHE 10% normal goat serum (Vector Lab,
Burlingame, CA)°lIA4] 12A17FE<F blocking RHSAIZATE
12} &A1) mouse anti-CB1 (1:100, Santa Cruz Biotec,
Dallas, TX), mouse anti-CB2 (1:50, Santa Cruz Biotec),

rulo 1L

mouse anti-CD68 (1:50, Santa Cruz Biotec), mouse an-
ti-p-IkB (1:500, Abcam, Cambridge, UK), mouse an-
ti-iNOS (1:250, Abcam), mouse anti-substans P (1:100,

Santa Cruz Biotec) “1#]2l mouse anti-serotonin (1:50,
Santa Cruz Biotec)?l] 4°C humidified chamber®|A] 72A]
7k &< WREAIZTE 22} &A1 biotinylated goat an-
ti-mouse IgG (1:100, Abcam)®l| A-20llA] 24 A7} link
3+, avidin biotin complex kit (Vector Lab)ol 1413k
St Aol HESGAIZITE 0.05% 3,3'-diaminobenzidine 7+
0.01% HC1o] 3 0.05 M tris-HCl 58 (pH 7.4)
o A AAIZ] & hematoxylin @2 THZFASIH T

3) A

HA22518te] A= image Pro 10 (Media cy-
bernetics, Rockville, MD)E ©]-8¢F G4 B3l &
23} (means + standard error) FITE 2+ 9] THE-FE
10715 9= AATF F x200 vlEolx] G o5
positive pixels (intensity 80~100) /20,000,000 pixels=
IS

4) ¥4

B A= SPSS software (SPSS 25, SPSS Inc., Chicago,
IL)E o)]FoH o, one-way ANOVA AL E3)
A <0.05)S S8, ARF S-S Tukey HSDS

AT

III. Results

CB1 ¥JWH8-2 Cerl (6,170 + 387 /20,000,000 pix-
el Hla} LBE, PEA, GGRT =5olA =713tk
LBE (49,633 + 1,775 /20,000,000 pixel)= Crrlll B3]
704% S7FSFRAL, PEA (66,616 = 1,373 /20,000,000
pixe)x= 978%, GGRT (80,796 + 1,527 /20,000,000 pix-
eDe 1,210% S7F8IATE GGRT LBE®) B3l 63%,
PEACN VI3 21% 2l UA S7F8FITE (Figure 1).

CB2 YRS Cul (6,554 + 373 /20,000,000 pix-
eholl ¥I8] LBE, PEA, GGRT E5olA Z7F5tTh
LBE (33,941 + 1,322 /20,000,000 pixel)= Crrlll B3]
418% S7FF3L, PEA (47,312 = 1,503 /20,000,000
pixe) = 622%, GGRT (63,806 + 2,048 /20,000,000 pix-
e)= 874% S7VSFATE. GGRT+ LBEO HI3| 88%,
PEAC] HI&l 35% oIkl S7FEATt (Figure 2).
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Figure 1. The regulation on ECS by application of Galgeunhwanggeumhwangryeon—tang.

This applications activated ECS on the lipid barrier destruction-induced skin lesions. The expression of CBl & CB2 (indicates light brown particle)
was significantly decreased in GGRT as compared with LBE. Abbreviations. Cutl, normal; IBE, lipid bartier eliminate treat mouse; PEA, palmitoylethanolamide
(PEA) feeding treated mouse after lipid barrier elimination; GGRT, Galgeunhwanggeumhwangryeon-tang extract treated group after lipid barrier elimination;
ECS, endocannabinoid system; CB1, cannabinoid receptor 1; CB2, cannabinoid receptor 2; EP, epithelium; DE, Dermis; Bar size, 50um.

2. Macrophage &4 =X

CD68 YN Curl (6,992 = 318 /20,000,000
pixeh)oll HI3] LBE, PEA, GGRT 254 718ttt
LBE (81,081 + 2,738 /20,000,000 pixel)E Ctrloll H]3]
1,060% %7F5F9aL, PEA (47,972 = 1,314 /20,000,000
pixel) = 586%, GGRT (32,548 + 3,240 /20,000,000 pix-
e)E 366% S7FFATE GGRTE LBEO] BIS| 60%,
PEAC] BIal 3295 o dUA @ S7FIAT (Figure 2).

pIkB AW Curl (6,464 = 319 /20,000,000
pixel)°l ¥I3ll LBE, PEA, GGRT EFolA F7I5kATh
LBE (76,843 + 2,084 /20,000,000 pixel)= Ctrlol] B3
1,089% Z7F5F3AAL, PEA (45,102 + 1,964 /20,000,000
pixel) = 598%, GGRT (27,906 = 2,007 /20,000,000 pix-
e)E 332% S7FFATE GGRTE LBE BIS| 64%,
PEAC] HI3} 38% ToAUAl E S7FHATH (Figure 2).

INOS WdHH-g~2 Curl (5,875 = 311 /20,000,000 pix-
eloll B3] LBE, PEA, GGRT EFolA Z7}slich
LBE (65,877 + 2,053 /20,000,000 pixel)= Crrlll B3]
1,021% Z7F8F3aL, PEA (40,631 + 1,517 /20,000,000

pixel)= 592%, GGRT (23,598 + 1,352 /20,000,000 pix-
eDE 302% 71519tk GGRTE LBEO M8l 64%,
PEAC) HI3} 429 ol Al © Z718IATH (Figure 2).

3. Mast cell &M =&

Substance P Y/HFS-2 Curl (7,013 + 255 /20,000,000
pixel)°ll ¥}l LBE, PEA, GGRT EFolA F7I8kATh
LBE (77,614 + 1,722 /20,000,000 pixel):= Cerlol] HIS|
1,007% Z7F5FaL, PEA (58,824 + 1,749 /20,000,000
pixeD)s= 739%, GGRT (26,935 + 4,965 /20,000,000 pix-
e)E 284% T7FSFATE GGRTE LBE] BIS| 65%,
PEAC! HI3}| 54% o)A UA & S7FIATH (Figure 3).

Serotonin FAIRFS-L Cerl (6,962 = 429 /20,000,000
pixel)oll ¥13] LBE, PEA, GGRT EollA Z7Fst3ith
LBE (81,334 + 1,501 /20,000,000 pixel)= Ctrlol B3|
1,068% 275+ 3L, PEA (50,685 + 1,574 /20,000,000
pixel) = 628%, GGRT (32,632 = 1,453 /20,000,000 pix-
eDE 369% Z7F5F3tE. GGRTE LBEC HIS| 60%,
PEA®] HI3l 369 o BUA E S718HTh (Figure 3).
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Figure 2. The regulation on macrophage by application of Galgeunhwanggeumhwangryeon—tang.

The expression of CD68, p-IkB, & iNOS (indicates light brown particle) was significantly decreased in GGRT as compared with LDE. Abbreviations
same as Fig. 1. CD68, Cluster of Differentiation 68; p-IkB, phosphorylated inhibitor kappa B; iNOS, inducible nitric oxide synthase.
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Figure 3. The regulation on mast cell by application of Galgeunhwanggeumhwangryeon—tang.

The expression of substance P & Serotonin (indicates light brown particle) was significantly decreased in GGRT as compared with LDE. Abbreviations

same as Fig. 1.



IV. Discussion

OEW I H--E thaFet AFo A Adks} Sadetst
2 ato] AL Zi*s}f\lﬂ% A A gloln) ofEy|u)Hy
o] 1L gy, dAAlE S4E ¢8A7IAY
ol of3lE] x| F=E Wpx|S M ZHZAQ] A FHL
HAE ) dA) olEn TR XA 8|2
A, Fa 2ERo|E 21 8A) AT 2HZo|EAS AL
3k Qlon, TREARQ X R TR= IAIF] S
Slol] B3}t Fzo|th)

1l
= =X
T O
]

ZeREgUYe 22, 85, 99, dEr 745
o4 glow, FAsEHE Tl Yo} BFL o

&2 v Red-e Bl Belet &3} Yo, wjebA,
Ao ge] AR Aler 41 o
35S ot ofEvu o] AsAEA ] Tl
<= starat siitt

Endocannabinoid system (ECS) 218 55 7+, 7]
B, 719 585 -3k AESE A=BlO 2 cannabi-
noid receptors (CBRs), CBRs2] endogenous ligands =
B FAH B Halol Bofals Eam THBRO
BCse] Z7hh ke Thekd Wl deel lgkol
A QTP o] Z <18 ECse] FAAE 252 ol e
noje] wxgEe) /)% o] 2L 9% Welo) Y
2 2 % P BCs AHge] YAA WEle T <)
A 5 whgol) Al WL LAY E
2= 9T}, W ECs -ge] B A A wedel
A Bdg o A8 5 Ju?. 53] ECs= I
A3Eo] Thefet Whgoll Hofsh=l, ®3] AazolA
CB1 ¥ CB29] EAsh= ZHEAE F213 £315 oA
St AF5S ISk, MEAPE (apoprosis)=
CB1E 5% 55 % 71
AGF, ECsE J) o]
7} 4% whs-g zEHh
o3t ECse MAY 2o eE OPEJM‘:"*‘ &
TRARE 257 AL 5 Y. ol o
o2 nERAs ] Y2 X BHOZ ECSE 0] &3k
7k D Sl
£ ATl AE GGRTOA CB1, CB2 Y/dHHgo

“F LBES} PEART} F-o A JA SVttt o2k
TATR= GGRT7F CB1, CB2%} 22 ECS 74 84
AAZTH= AL ouEt, GGRTZ} ECS ZHg-ll
MYste] ohEsln e 242 8z 15 S A

d
0
il
4
i

bt
ek
£
s
r
o2
ot
8 K
i .

ox
[o

E
g&

(g M
_18. _ISZ
_p

r {

(‘R_

—

= i 2 Hﬂ

dggelse 2529 ECS £HS St g5 st 51t 53
Nkii=3

Extracellular signal-regulated kinase (ERK) <} c-Jun
N-terminal kinases JNK)E %3¢t Mitogen-activated
protein kinases (MAPKs)T nuclear factor-kappa B (NF-k
B) EA3lE B3l 9% vH-S =3P NF-kBE
N EZAFHG oA AL Aol U= regulator =
kB Zeh-s o & AEiE Al ol g4 FEl=
EAF/N. A7} &3S AU 2Ef s WOl
IkB kinase$] IKK (IKK a)°ll ]3] NF-kB7} IkBE &
7 93 8 o Solrl AFEE Yok, 1
217 NEABol Sla) AR BEEA Tl Sl 1AL
E]& INOS nitric oxide (NO)E HE=3H] 234 0]'021
B 2EsE Ao ZAEAT PENE
SRS ER)

E Aol A= GGRTE CD68, p-IkB, iNOS A3k
o] =5 LBES} PEAC] WIS ZA Z7lstdit) ol
ATE3= GGRT7} oFEI| IR ollA )57
Jo g WAshs FEHHeS AAISHY macrophage
| é T e 7Fsde AT
2 2e o= RY S 1grel o)
# Hl‘jMLL (Mast cel)?] ©IHSZ QI3 A2
HP?, BINHA| . oA W E = 8A ol 1gESH
gelo] Agehd, nivkiErt S48t FAIsHE
HITEA| = susbstance P, matrix metallopeptidase 9
(MMP-9) 22 954 WiA=dS Erlste] d5W-8
31t} Substance PE THFSH cytokine-g] 2o %
W olz}, gfoletdt FAd S7F, histamin £H]
< &3l ARl B, T eS et
, 2¢e sk Azt & Uk
E Ao H+= GGRTY susbstance P, serotonin ¥4
50| 25 LBESF PEAC] HIg] ZA] 78t o
TAIR= GGRT7} o= 3] 5ol A EAst
7FeES AR mase cell B3-S 24 T
= om|eith
7oA GGRTS 57 o] ez S7443t of
Eduig 5 & dAlshaL 4] S4S FaA
Zt}. =3 CB1, CB2¢} 22 ECS A& A8
& AAANZAT
o|H3 ARE FFs W, GGRTS ECS MAU<
]

ol uF e ARk, A5 A 8= AN

ﬂl
S

2331,
[o
BN

>
o
F>

-
=

o do m o
i

rE

Eis

A
h=i
A

B

o & g

o

r d

W, 43 AEe 3 % Heg

el




54 Recent Trends in Clinical Research of Acupuncture Treatment for Intellectual Disability - Focused on Chinese Randomized Controlled Trials -

YA}

iz}
Fo
okt
u

V. Conclusion

2 AT A28y 559 OB, CR2E &
3k ECSEAF} CD68, p-IkB, iNOS W3S 3
Macrophage &4 Z4, Substance P, Serotonin HI}-E
S8 Mast cell 84 248 B3 A5} g3 &
AFE AT

1. CB19] ¥4uH-3-& GGRT+= LBEO HIS| 63%,
PEA°] HIg} 21% rolsHAl S7FskAAth

2. CB29] ¥AdHk3-2 GGRTE LBES HIF| 88%,
PEA°] HI&} 35% -freolstAl S7Fetaith

3. CD68 ¥AHH3-2 GGRTE LBEO HIS| 60%,
PEA°] HIal 32% FolstAl & 718kt

4. p-IkB ¥gHH3-& GGRT+E LBEO| HIdl 64%,
PEA°] HIl 38% FolstA @ S7Fek3iTh

5. INOS9| ¥dWH-8-2 GGRTE LBE! Y3l 64%,
PEA°) Il 42% FelstAl & S7taksdth

6. Substance P2 ¥4HF3-2 GGRT= LBE®! H]3|
65%, PEA°N HI8l 54% +oJ3tAl @ S7Fskaich

7. Serotonin®] Y¥AHFS-S GGRTE= LBEY| H|5|
60%, PEA BI3l 36% frolstAl @ S7Fetaith
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