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Gamchosi-tang extract Alters Skin Barrier Protein Expression in
Mice with Atopic Dermatitis
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Objective
This study aimed to investigate changes in the expression of skin barrier proteins in atopic dermatitis (AD)
following treatment with Gamchosi-tang extract.

Methods

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

Results

Claudin and TLR-2 expressions showed significantly less reduction in the Gamchosi-tang extract treatment group
after atopic dermatitis elicitation (GGTG) than in the atopic dermatitis elimination group (ADEG) and ceramide
treatment group after atopic dermatitis elicitation (CTG). NHE and cathelicidin expressions were significantly
increased in the GGTG group compared to the ADEG and CTG groups. Additionally, ceramide kinase and caspase
14 expressions showed significantly less reduction in the GGTG group than in the ADEG and CTIG groups.

Conclusion
The extract of Gamchosi-tang has the potential to restore skin barrier damage in atopic dermatitis.
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II. Materials and Methods

1. Materials
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II. Results
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H3olA #EEJT 35 claudin YAWHE0] Curl
(47,360 = 373 / 20,000,000 pixel)oll HI&] ADEG (13,529
+ 480 / 20,000,000 pixel), CTG (21,442 + 472 / 20,000,000
pixel), GGTG (41,774 + 764 / 20,000,000 pixel)= ZH4

319tk Cerloll Bl ADEGE 71%, CTIGE 55%, GGTG
t 12% 290 GGTGY daudin FAHHE&
ADEGOI 818} 209%, CTGOll BI&} 95% F<A3A &
A3kt (Fig. 2).
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HPZlA BZFATE TLR-2 FAHR-S Cerl (50,880
+ 409 / 20,000,000 pixe)°ll BI3ll ADEG (15,616 + 528
/ 20,000,000 pixel), CTG (22,759 = 653 / 20,000,000
pixel), GGTG (38,172 = 402 / 20,000,000 pixel)°ll 4] B
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13- ADEGO) I3l 144%, CTG) W3l 68% o)A
A & AT (Fig. 2).
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67%, CTGE 25% A8l GGTGE 17% S7 st
ATh GGTGS] NHE ¥/dWH-3-2 ADEG® W3l 2529,
CTG®l HIal 55% frel/dJA S7FtAT Fig. 3).
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HR2-©- Ctrl (19,680 + 450 / 20,000,000 pixel)©ll B3}
ADEG (8,263 + 306 / 20,000,000 pixel)2} CTG (12,770
+ 660 / 20,000,000 pixel)= 43I, GGTG (22,277
+ 607 / 20,000,000 pixel)= Z7FFAt) Cerloll W)
ADEG 58%, CTGE 35% 73481314l GGTGE Culol|

Figure 1. The repair effects of epidermal destruction by Gamchosi—tang extract(GGE) treatment,

The GGE treatment relieved symptom as enlargement of intercellualr space (arrow) in GGTG compared with ADEG and CTG. Abbreviations.
Ctrl, normal; ADEG, atopic dermatitis elicited group; CTG, Ceramide exposure group after atopic elicitation; GGTG, GGE administration group
after atopic dermatitis elicitation; M/T, Masson’s trichrome; EP, epithelium; Arow, Intracelluar space: Bar size, 100 um.
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Figure 2. The regenation of tight junction by GGE treatment (Claudin and TLR—2 immunohistochemistry; Bar size, 50 um).

The activation of Claudin and TLR-2 (arrow indicates light brown particle) was significantly increased in GGTG as compared with ADEG and
CIG, the data of Claudin and TLR-2 image analysis showed the same results. (*, p < 0.05 compared with ADEG; #, p < 0.05 compared with
CTIG) Abbreviations same as Fig. 1.
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Figure 3. The regenation of anti—microbial barrier by GGE treatment (NHE and Cathelicidine immunohistochemistry; Bar
size, 50 im).

The activation of NHE & Cathelicidine (arrow indicates light brown particle) was significantly increased in GGTG as compared with ADEG and
CIG, the data of NHE and Catheliidine image analysis showed the same results. (¥, p < 0.05 compared with ADEG; #, p < 0.05 compared
with CTG) Abbreviations same as Fig. 1.
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B3l 139% Z718F9 T GGTGY cathelicidine WA HHS-
£ ADEGO BI8] 170%, CTGO) ¥l&ll 74% 524 Al
S7FFAT) (Fig. 3).
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T} Ceramide kinase @g¥He-2 Cerl (52,692 + 693 /
20,000,000 pixeholl Y&l ADEG (10,592 + 685 /
20,000,000 pixel), CTG (20,360 = 741 / 20,000,000 pix-
el), GGTG (36,301 = 591 / 20,000,000 pixel)oll Al =5
43kt ADEGE Cerloll Hlgl 80%, CTGE 61%,
GGTIGTE 31% 4339 GGTGY ceramide kinase
FAJHFS-& ADEGOI W18} 243%, CTGOl WIs) 78%
JIA & ST (Fig. 4.
Aol A FEEE Caspase 14 YIRS Curl
(51,018 = 637 / 20,000,000 pixel)®ll B3] ADEG (9,162
+ 331 / 20,000,000 pixel), CTG (20,991 =+ 740 /
20,000,000 pixel), GGTG (32,447 + 613 / 20,000,000

[e5

A

pixe)oA 25 714313t ADEGE Cerlol] B8l 82%
228193, CTGE 59%, GGTGE 36% A28 Th
GGTGY caspase 14 F/3WH-3-2 ADEGOI| B3l 254%,
CTGO HIgl 55% T UA & A3kt (Fig. 4).

IV. Discussion
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Figure 4. Effects of GGE treatment on the expression of ceramide kinase and caspase—14 in skin tissue (Ceramide
kinase and caspase 14 immunohistochemistry; Bar size, 50um).

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

p < 0.05 compared with CTG) Abbreviations same as Fig. 1.
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Q1 3+ HE}O)E (Antimicrobial Peptide, AMP)9] &
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ADEGY CIGx ZHA3dISldl, GGTGE F7FeHith
Cerloll RIS ADEGE 58%, CTGE 35%, 43,
GGTG= Cerloll Bl3l 13% S718F9E:. GGTGE cath-
elicidine ¥3HH3-& ADEGOI H18}l 170%, CTGOll B}
74% T8 UA B S7FERTH ol2l3t A= ADEG
I} CTGOAE cathelicidin @8-S SAEH oY, I H
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ol gt 9 WY Wo] TS FXAHoH, 9FE ¢
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a5 A 7 9 WY s A FAE
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Ceramide kinase= Al2f}o]1=2] 148} (phosphorylation)
AL w7 Ete] Alghnte] =-1-914F (ceramide-1-phos-
phate, C1P)9] §4E fredhs G4o|th o] tiAL 7]
2 AZ U] 215 AGAIE v 95 v vk, Al
o] AE 58 B A4 2H T S AelE
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B A4 ceramide kinase YRS Corl ETF &
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N& FZEo] FEl ofaf 7H43) ceramide kinase
LS TR RAZ S HojE
Caspaspase-147= PHH2]R] apoprosis 7d =9} 214 4]
 JINAAE 28] G 5] FEle] IR caspase©]
o} o] i 39 (epidermis)e] M 73} (keratinization)
717l delzlow 2-gstm, 53] HHTF (granular
layer)o| Al ZFAZ (stracum corneum) O & ©|3Y == &
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V. Conclusion

B ATE PRAY FEE] okl RgoR &
W IR EeA DA 38 Belsh] 9

3l claudin, TLR-2-&, @84 385 1317 9fsh
NHE, cathelicidineE, F|FEEFAA} S 53+ A
3 E-& FRIs17] 3l Ceramide kinase, Caspase 145
H3jol Thest 2o AnE AUk

1. GGTGY|A= ADEG®} CTG®l gl 374 53
7} 3] E= AT

2. Claudin 9FAJHR3-S GGTG7} ADEG®! HI3l 209%,
CTGO M8 95% FIHUA @ FHAskaith

3. TLR-2 4988 GGTG7} ADEGOI HI3H 144%,
CTGOl Y13l 68% FT8UA @ A3t

4. NHE 94938 GGTG”} ADEG®] B3l 252%,
CTGOl HI3l 55% B UA S7FsHdTh

5. Cathelicidine ¥/3WH3-2 GGTG”} ADEG®| B3|
170%, CTGOIl ¥I3l| 74% 3 IA S7FFSTh

6. Ceramide kinase 9932 GGTG”} ADEGO]
H3l 243%, CTGOl HIgl 78% oA & 7+
] e

7. Caspase 14 W32 GGTG7} ADEGOI B3
254%, CTGOl W13l 55% FIBUIA & 743t
At
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