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AD: Atopic dermatitis  

AP-1: Activator protein-1 

AQP: Aquaporin 

CAD: Canine atopic dermatitis  

CCL: CC chemokine ligand 

CCR: CC chemokine receptor 

CsA: Ciclosporin A 

Der f: Dermatophagoides farinae  

Der p: Dermatophagoides pteronyssinus  

DPBS: Dulbecco’s phosphate-buffered saline 

E-64: Trans-Epoxysuccinyl-L-Leucylamido- 4-Guanidino Butane 

ERK: Extracellular signal-regulated kinase 

GAPDH: Glyceraldehyde 3- phosphate dehydrogenase 

GM-CSF: Granulocyte macrophage colony-stimulating factor 

HDM: House dust mite  

Ig: Immunoglobulin  

IL: Interleukin 

INPPL: Inositol polyphosphate phosphatase-like 1 

LPS: Lipopolysaccharide  

MHC: Major histocompatibility complex  

MMP: Matrix metalloprotease  

NFAT: Nuclear factor of activated T-cells  T  
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NF-κB: Nuclear factor-kappa B 

NK: Natural killer  

NLR: Nucleotide binding oligomerization domain-like receptor NOD

 

PAR: Protease activated receptor  

PCNA: Proliferation cell nuclear antigen 

PMA: Phorbol 12-myristate 13-acetate 

RT PCR Reverse transcription polymerase chain reaction 

SAA: Serum amyloid A 

SGPL: Sphingosine-1-phosphate lyase 

SPINK: Serine protease inhibitor Kazal 

SPL: Sphingosine 1-phosphate lyase 

S1P: Sphingosine 1-phosphate 

TEWL: Transepidermal water loss  

TGF: Transforming growth factor 

Th: Helper T 

TIMP: Tissue inhibitor of metalloproteinase 

TLR: Toll like receptor Toll  

TNF: Tumor necrosis factor 

TRIF: Toll/IL-1 receptor/resistance domain-containing adaptor-inducing 

IFN-β 

TSLP: Thymic stromal lymphopoietin 
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Canine atopic dermatitis, CAD

Immunoglobrin

Ig E

[40]

CAD 70

House dust mite, HDM IgE

HDM [46  75]

HDM HDM IgE

HDM HDM

IgE

 

IgE

HDM CAD

[95] CAD

mRNA

[101]

CAD

 

95%

CC chemokine ligand 17 
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(CCL17)[123] Thymic stromal lymphopoietin (TSLP)[13] Granulocyte 

macrophage colony-stimulating factor (GM-CSF)[92]

Dermatophagoides farinae Der f

Der f 1 Interleukin IL -8 GM-CSF Tumor 

necrosis factor TNF -α mRNA

[72]

CAD

HDM

CAD
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1  
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11.1.  

 

CAD IgE

[40] B

IL-4 IL-13 IgE

[35] CAD

[89]

HDM HDM IgE

HDM CAD

[95] CAD  

500

[10, 68]

Transepidermal water loss, TEWL [94] TEWL

CAD TEWL

[23] CAD

TEWL

[32] CAD

[74] CAD
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[104]  

[6]

-CoA

[48, 80]

14

[18]

[18]

CAD  

95

CAD

 Staphylococcus pseudointermedius 

[113] CAD

[26] Lipopolysuccaride, 

LPS

E2 [7] HDM

IL-8
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GM-CSF mRNA

[72]

 

Der f Der p HDM [64]

CAD 54.4% Der f Der p IgE

[75] Der f

64.3 % [75] Der f  Der p

20

Der f 1 Der p 1 IgE

[45, 50, 110] Der f 1 Der p 1

[45] Der f 1 Der p 1

Protease activated receptor, 

PAR -2 IL-8 GM-CSF

[60] Der p 1 PAR-2

NOD Nucleotide binding oligomerization 

domain-like receptor, NLR NLRP3

IL-1β  IL-18 

[25] I

CAD

CAD

HDM
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DNA  
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11.2.  

 

1.2.1.  

[112]

CPEK[72, 

112] CnT-09 CELLnTEC Advanced cell systems

Bern, Switzerland Opti-MEM I

TrypLE Express

Invitrogen Carlsbad, CA Dulbecco’s phosphate-buffered 

saline DPBS Sigma-Aldrich St. Louis, MO Der f

Der f 1

 

 

1.2.2.  

10 CPEK 10 mL CnT-09 37 5% CO2

75 cm2 NUNC, Roskilde, Denmark

80% 10 mL DPBS

TrypLE Express 3 mL 37 5-10

CnT-09 7 mL 80

10 mL 15 mL centrifuge tube NUNC

 180 G 5 CnT-09

2×104 /mL

24-well plates NUNC 1 mL 80

 37  5%CO2 Opti-MEM I
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24 24 Der f 1 10 μg/mL

Opti-MEM I Opti-MEM I 37  5%CO2 24

48  

 

11.2.3. CPEK RNA  

RNeasy Mini Kit Qiagen, Valencia, CA

RNA RNA TURBO DNA-Free Kit

Applied Biosystems, Foster City, CA DNA

-80  

 

1.2.4.  

Canine DNA  Ver.2.0 4×44K Agilent Technologies, 

Palo Alto, CA

Quick Amp Labeling Kit Agilent 

Technologies RNA 2 cDNA

in vitro cRNA Cyanine

Cyanine 3-CTP Gene Expression 

Hybridization Kit Agilent Technologies cRNA

Canine DNA Ver 2.0

4×44 K 17 DNA Agilent 

Microarray Scanner  DNA Feature 

Extraction Software v.9.5.3.1
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11.2.5.  

Der f 1 24 48 HDM

2 1/2

 Atopic dermatitis AD

52 [53, 85, 114] 1-1 CAD

33 [77, 126] 1-2

22 [1, 21, 37] 1-3  

 

1.2.6. RT-PCR  

1.2.5

1-4 Reverse transcriptional 

polymerase chain reaction RT-PCR  

RT-PCR RNA 1

RT-PCR One-Step SYBR PrimeScript RT-PCR Kit II, , 

Thermal Cycle Dice Real Time System

 42  5 95  10

95  5 60  30 40

95  15 60  30 95  15

Glyceraldehyde 3-phosphate dehydrogenase GAPDH

ΔΔCt HDM

2 1/2
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11.3  

 

1.3.1 CPEK

1-5  

CPEK  22,000

1-5

 

 

1.3.2  AD 

1-6  

 AD 

52 52 DNA

27 27

20

AQP Aquaporin 3 IL-8 CD26/DPP Dipeptidylpeptidase

4 Keratin10 2 CCL17

Keratin5 S100A2 S100A8 1/2

Keratin5 Keratin10

RT-PCR AQP3 IL-8 S100A8

24 CCL17

S100A2 48 CD26/DPP4
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11.3.3 CAD

1-7  

CAD

33 33

DNA 23

20

FLIPL1 Down-regulated in ovarian cancer 1 isoform 2

INPPL Inositol polyphosphate phosphatase-like 1 SAA Serum amyloid 

A 1 CD26/DPP4 SPINK Serine protease inhibitor Kazal 5 SGPL

Sphingosine-1-phosphatase lyase 1 2

AKAP9 A-kinase anchor protein 9 S100A8 1/2

RT-PCR S100A8

24 TIMP1 24 SPINK5 48 SGPL1 24

SPINK5 24

24 48

172.02 SAA1

DPP4  

 

1.3.4

1-8  

22

19 19

12

IL-8 IL-15 CCL2 CCL20 TGF- 2 GM-CSF 2

CCL17 48 1/2
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RT-PCR IL-8 CCL20 GM-CSF

IL-15 24 TGF Transforming 

growth factor - 2 48

IL-8 CCL20 GM-CSF 48 8
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11.4  

 

[39, 93, 98] N- -L-

334 121

[39, 93] 24

1,344 48 3,748

Der f 1 N- -L-

HDM Der f 1 1 g

2.45 4.97 g 30 g

[99] CAD Der f 1

CAD

[31] Der f 1 10 g/mL

 

[122]

[122]
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AD

 

AD AQP3

Aquaporin3 [41, 71] AQP3

[71]

AQP3 AQP3

[71] AQP3

ovalbumin

PCNA Proliferation Cell Nuclear Antigen

[81] Oxazolone

AQP3 CCL17 IgE

AQP3

[81]

HDM AQP3 mRNA

 

AD SGPL1

Sphingosine 1-phosphate lyase SPL [108, 126]

SPL Sphingosine 

1-phosphate S1P [109] S1P
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[65] SPL

F9 S1P SPL

[57]

SPL [11, 44] CAD

S1P [8] HDM

SGPL1

 

Serine protease inhibitor Kazal-type SPINK 5 AD

[84, 126] SPINK5

[27]

[27] SPINK5

[27]

SPINK5 TEWL [27] HDM

danger signal SPINK5

 

24 TIMP1

Tissue inhibitor of metalloproteinase, TIMP

CAD [77]

TIMP1

[103] AD

TIMP1

[61  117] TIMP TIMP1 TIMP4
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Matrix metalloprotease, MMP

MMP [61, 125] MMP

MMP1 MMP14 14 [61]

TIMP1 MMP  MMP9

B [103]

MMP9 [97] MMP1 MMP3 mRNA

[42] HDM

MMPs mRNA

TIMP1 MMP

 

Der f 1 24 S100A8

[22, 121]

AD [114, 126]

[47] Der f 1 S100A8

HDM CAD

 

CAD IgE Th Helper T 2

T

T

[21, 29] CAD

Th2
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31 Der f 1

IL-8 IL-15 CCL2 CCL20 TGF- 2 GM CSF

6  

Der f 1 IL-8 AD

[53] IL-8

[1] [1, 14] IL-8 CAD

CAD

[47]

HDM  

Der f 1 24 IL-15

Natural killer, NK T [1]

NK AD

[15, 47] NK AD [19]

[19] IL-15 T CD8+ T

[1, 52] AD

[47, 91] IL-15 [63, 106]

HDM

NK T

 

Der f 1 24 48 CCL2

CCR2

[96] AD CAD
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[96, 124]

CAD AD

AD [47, 124]

TNF-α

IL-1 IL-8 Th1 IL-12

AD Th1

[58, 105] CAD

[105] AD Thymic 

stromal lymphopoietin TSLP [86]

TSLP Th2 CCL17

Th2 IL-4 IL-5 IL-13 [86]

HDM CCL2

CAD

 

CCL20 Der f 1 24 48

CCR6 [107] AD

CCR6

[107] CCL20 AD

[82]

CCL20 mRNA

CCR6+ [38] AD

IgE

IgE

[9, 90]
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IL-1β IL-6 IL-12 TNF-α

[5]

HDM CCL20

 

Der f 1 48 TGF- 2

4

[36] TGF-β2 TGF-β1 70

[36]

T IL-4 IL-5 B

[30, 62] AD TGF-β2

CAD TGF-β

[87] T AD

[73] HDM

TGF-β2 T B

 

Der f 1 GM-CSF

[1] GM-CSF AD [12]

[59]

[12] GM-CSF

AD
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[92] CAD GM-CSF

GM-CSF

[83] CAD

[47] GM-CSF

Major histocompatibility complex MHC

class II [115]

CAD

[91] HDM

GM-CSF

 

CAD IgE I

IgE Th2

Th2

CAD

T

[66] mRNA GM-CSF

[20] HDM

GM-CSF AD

HDM GM-CSF

CAD

GM-CSF
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11.5.  
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AQP3 [82]
Carbonic anhydrase II [52, 82]
CCL13/MCP4 [82]
CCL17/TARC [52]
CCL18/PARC [82]
CCL27/CTACK [82]
CD1a [82]
CD26 dipeptidylpeptidase IV [82]
CD45 [52]
Chondroitin sulphate proteoglican 2 [109]
Collagen VI a-1 C-terminal globular domain [82]
CXCL8/IL-8 [52]
CXCL10 [52]
Cysteine-rich protein 1 [82]
Cysteine-rich protein 2 [82]
Elafin [52, 109]
Fibronectin 1 [109]
Filaggrin [109]
IL-1B [52]
IL-1F9 [109]
Involucrin [109]
Keratin 1 [109]
Keratin 2A [109]
Keratin 5 [109]
Keratin 6A [109]
Keratin 6B [109]
Keratin 10 [109]
Keratin 14 [109]
Keratin 16 [109]
Keratin 17 [109]
Loricrin [109]
Lymphocyte-specific protein 1 [60]
N-myc downstream regulated gene 1 [60]
Nel-Like 2 [52, 109]
Osteoblast specific factor 2 [82]
Plasminogen activator inhibitor, type I [82]
PPP1R5 [82]
S100A2 [109]
S100A7 [109]
S100A8 [109]
S100A9 [109]
Serine protease inhibitor clade B, member 13 [82]
Small proline-rich protein 1A [109]
Small proline-rich protein 1B [109]
Small proline-rich protein 2B [109]
Small proline-rich protein 2C [109]
Small proline-rich protein 3 [109]
Tenascin precursor [82]
Trichohyalin [109]
VNN1 [52]
VNN3 [52]
β-defensin 2 [52, 109]
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ARTS-1 [74]
POSTN [74, 121]
Down-regulated in ovarian cancer 1 isoform 2 [74]
eIF-5B [74]
Kinectin 1 [74]
Myosin Va [74]
A-kinase anchor protein 9 isoform 2  [74]
Canis familiaris ret proto-oncogene (RET) [74]
GOLGA4 subfamily a, 5 [74]
GOLGA4 subfamily a, 4 [74]
GOLGA4 subfamily a, 5 [74]
EEA1 [74]
CG1574-PA [74]
chromosome 6 open reading frame 142 [74]
sushi-repeat- [74]
Hypothetical protein LOC55086 [74]
S100A8 [74, 121]
INPPL1 [74, 121]
SCCA-2 [74]
SAA3 [74]
Serum amyloid A protin (Canis familiaris) [74]
SAA [74, 121]
TIMP1 [74]
similar to RAD50 homologue isoform 1 [74]
CIDE-3 [74]
sperm-associated antigen 5 (Astrin) [74]
Mucin-15 [74]
hypoxia-induced gene 1 [74]
DPP4/CD26 [121]
SPINK5 [121]
SGPL1 [121]
PPAR [121]
Cullin4A [121]
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1-3

TNF-α [1,21,29,37]
IFN-γ [1,29]
IL-1 [1,21,29,37]
IL-12 [1,21,29,37]
IL-6 [1,21,29,37]
IL-8/CXCL8 [1,21,26]
IL-7 [21,29,37]
IL-10 [1,21,29,37]
IL-15 [1,21,29,37]
IL-18 [1,21,29,37]
TGF-β [1,21,29,37]
CCL2/MIP-1 [29]
CCL5/RANTES [1,21,37]
CCL7/MCP-3 [29]
CCL8/MCP-2 [29]
CCL11/Eotaxin [29]
CCL12/MCP-5 [29]
CCL13/MCP-4 [29]
CCL17/TARC [1,21,29]
CCL20/MIP-3α [1,21,29]
CCL22/MDC [29]
CCL27/CTACK [1,21,29]
CXCL9/Mig [1,21,29]
CXCL10/IP10 [1,21,29]
CXCL11/IP9 [1,21,29]
α-MSH [21]
PGE2 [1,21,29]
GM-CSF [21,29]
SCF [1,21,29]



 34

 



 35

 

1-5

26 65
58 179
603 1566
687 1810
623 1659
29 247
5 32
657 1938
1344 3748
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22.1.  

 

GM-CSF

[16]

[116]

 

[76]

[24] GM-CSF Mavrilimumab

Medimmune  Gaithersburg  MD

[17] GM-CSF

IgE

GM-CSF

[120] GM-CSF

GM-CSF

AD

PMA

GM-CSF [92]

GM-CSF AD  

Der f Der p AD

Der f AD HDM

[46] Der f Der f 1
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[28]

HDM [75]

HDM GM-CSF

[88] HDM

GM-CSF 1

HDM GM-CSF 

mRNA GM-CSF

GM-CSF

Der f GM-CSF
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22.2.  

 

2.2.1.  

CPEK CnT-09

CellnTEC advanced cell system Opti-MEM I

Invitrogen TrypLE Express Invitrogen

DPBS

Trans-Epoxysuccinyl- L-Leucylamido- 4-Guanidino Butane E-64

Sigma-Aldrich St. Louis, MO HDM Der f

Greer Laboratories Lenoir, NC  

 

2.2.2.  

10 CPEK 10 mL CnT-09 37 5% CO2

75 cm2 NUNC 80%

10 mL DPBS TrypLE Express

3 mL 5-10  37 CnT-09 7 mL

80 15 mL 

centrifuge tube NUNC  180 G 5

CnT-09

(2×104/mL) 1 mL 24-well plates NUNC 80

 37  5%CO2 Opti-MEM I

24 Der f  

Der f Der f 1

Der f 1 10 μg/dL DPBS Der f 1 0.1, 1
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10 μg/mL DPBS 10 μL 24 48

 

DPBS E-64 Der f 1

37 15 CPEK Der f 

1 10 μg/mL E-64 10-7  10-9 M 37  

5%CO2 48  

 

22.2.3.  

Der f

CPEK 48

Trypan blue 0.4% Sigma-Aldrich

 

 

2.2.4. GM-CSF  

CPEK Der f E-64 Der f 24 48

-80 GM-CSF

 DuoSet® Canine GM-CSF ELISA kit R&D System, Minneapolis, MN

Der f E-64 Der f

GM-CSF  

 

2.2.5.  

3 GM-CSF

Der f GM-CSF Tukey-Kramer

HSD E-64 Der f

Dunnet  P < 0.01 
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 JMP version 5.1.2 SAS institute, Cary, NC
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22.3.  

 

2.3.1. CPEK  

Der f E-64

2-1

 79.7 84.6% Der f E-64

2-2  

 

2.3.2. Der f GM-CSF  

24 GM-CSF  2.042 ±2.095 

pg/mL  Der f 1  1 μg/mL  5.273 ±6.371 pg/mL Der f 1  10 μg/mL

 21.733 ±18.551 pg/mL 48

GM-CSF  5.214 ±3.985 pg/mL Der f 1

 1μg/mL  40.156 ±11.131 pg/mL 10μg/mL  70.415 ±19.169 

pg/mL CPEK GM-CSF Der f 1

2-3  

 

2.3.3. GM-CSF  

Der f 1 GM-CSF E-64 10-7 M

10-8 M Der f 1

2-4  
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22.4.  

 

Der f GM-CSF

GM-CSF

Der f

Der f

Der f 1 CPEK GM-CSF

HDM Der f 1

1 g  2.25 ±4.97 μg 30 μg

[99] CAD

Der f CAD

[31] Der f 1 10 μg/mL

 

HDM IgE

MHC class II 

[69]

[69] GM-CSF

GM-CSF T

PMA Phorbol 12-myristate 

13-acetate GM-CSF AD

in vitro [92]
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GM-CSF CAD

GM-CSF

CAD

CAD  

CPEK Protease 

activated receptor PAR PAR

 G

PAR

PAR-2

[49] PAR-2 N

VIIa Xa

N Tethered ligand

PAR-2 PAR-2

[100] Der f 1 CPEK PAR-2

 

GM-CSF nuclear 

factor-kappa B NF-κB [54] NF-κB

PAR-2 [56] Der f

 GM-CSF

GM-CSF  nuclear 

factor activated T-cell NFAT  Activator protein-1 AP-1

[51]

NFAT [2, 3]



 48

GM-CSF

PAR-2 NFAT GM-CSF
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22.5.  
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2-1 Der f E-64 48  

a) DPBS b) Der f 1 10μg/mL c) E-64 10-5 M d) Der f 1 10μg/mL

 E-64 10-5 M  20μm  
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2-2 Der f E-64 48  
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2-3 Der f CPEK GM-CSF  

 +S.D.  P < 0.01 Tukey-Kramer’s 

HSD Test  
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2-4 GM-CSF

 

 + S.D.  P < 0.01 Der f

 Dunnet’s Test  
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GM-CSF NFAT  
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33.1.  

 

95

[4, 29]

IL-1 IL-8 CCL17

TSLP

LPS NF-κB extracellular 

signal-regulated kinase ERK IL-1β IL-8

[70] CPEK TNF-α

p38 CCL17 mRNA [111]

5 TSLP PAR-2

NF-κB [13]

 

GM-CSF

PMA

GM-CSF NFAT [51]

NFAT [2, 3]

-2 [34]

GM-CSF NFAT  

 GM-CSF NFAT

HDM HDM

Th2 [118] PAR-2 
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[100]

CPEK GM-CSF

ELISA NFAT

Ciclosporine, CsA

CPEK GM-CSF NFAT
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33.2.  

 

3.2.1.  

CPEK CnT-09

CellnTEC advanced cell system Opti-MEM I

Invitrogen TrypLE express

Invitrogen DPBS

 Trans-Epoxysuccinyl- L-Leucylamido-

4-Guanidino Butane E-64 Sigma-Aldrich  

 

3.2.2.  

10 CPEK 10 mL CnT-09 37 5% CO2

75 cm2 NUNC 80%

10 mL DPBS TrypLE Express

3 mL 5-10  37 CnT-09 7mL

80 15 mL 

centrifuge tube NUNC  180 G 5

CnT-09 (2×104 /mL)

1 mL 24-well plates NUNC 80

 37  5%CO2 Opti-MEM I

24 DPBS 

10-8 M  10-3 M 10 μL 24

E-64 DPBS E-64 37 30

 E-64 10-8 M  10-3 M
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DPBS 1% 10 μL 37  5%CO2 

24  

 

33.2.3.  

E-64

24

Trypan blue 0.4% Sigma-Aldrich

 

 

3.2.4. GM-CSF  

E-64 24

-80 GM-CSF  DuoSet canine 

GM-CSF ELISA kit R&D System

E-64

E-64 10-3 M

 

 

3.2.5. NFAT  

24 CPEK

50 μL Opti-MEM I pGL4-luc2P- 

NFAT-RE-Hygro Promega, Madison, AL pGL4-luc2P- Hygro Promega

0.25 μg/well pGL4-hRluc-TK Promega 0.025 μg/well

Opti-MEM 50 μL

Lipofectamine 2000 Invitorogen  2μL/well 20
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24-well plate 

DPBS Opti-MEM I 0.5 mL/well

100μL/well 37  

5% CO2 24 PMA 50 μM

DMSO 37 5% CO2 24 well

DPBS Dual-Luciferase Reporter Assay System Promega

Passive Lysis Buffer 100 μL/well 15

-80

Sarstedt  Assay System LARⅡ  50 μL

 10μL BioOrbit Firefly luciferase

Stop & Glo Reagent 50 μL Renilla 

luciferase

Firefly luciferase /Renilla luciferase mock

Firefly luciferase /Renilla luciferase

PMA  

 

33.2.6. CsA  GM-CSF  

CsA 10-6 M 10-7 M  DMSO 

30 37 5% CO2 

 PMA  10 μL(  1%) 24

-80   GM-CSF 

 

 

3.2.7.  
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 3 GM-CSF

E-64

DMSO  Dunnet

CsA GM-CSF

PMA GM-CSF NFAT

Tukey-Kramer HSD

 P < 0.05  JMP version 5.1.2 

(SAS institute)  
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33.3.  

 

3.3.1.  

0.1 20 nM E-64

 50 nM 

3-1 0.1 20 nM

E-64  78.7 83.6% 

3-2  

 

3.3.2. GM−CSF  

24 GM-CSF  12.096 

±13.221 pg/mL  1 nM  55.101 ±12.918 pg/mL 5 nM  

125.574 ±14.847 pg/mL 10 nM  123.603 ±21.033 pg/mL 20 nM  

96.312 ±32.009 pg/mL 5nM GM-CSF

3-3  

 

3.3.3.  GM-CSF  

GM-CSF 10-10 nM E-64

3-4  

 

3.3.4.  NFAT  

5 nM PMA

 3.4 NFAT 3-5  
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33.3.5. CsA  GM-CSF  

CsA PMA GM-CSF

GM-CSF

3-6  
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33.4.  

 

[78]

[102] TSLP

[67]

Der f 1 Der f 1 CPEK

GM-CSF  

NFAT IL-2 GM-CSF

[119]

NFAT PMA

NFAT [79] GM-CSF

[119] NFAT

NFAT

CsA [33]

CPEK NFAT

GM-CSF CsA

GM-CSF mRNA

NFAT NF-κB

CsA Toll-like receptor TLR 2 TNF-α

CPEK [43] NF-κB

[55] TLR NF-κB

[55]

NF-κB myeloid differentiation factor 88  Toll/IL-1 

receptor/resistance domain-containing adaptor-inducing IFN-β TRIF

[55]
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GM-CSF NF-κB

[54] HEK293T

NF-κB PAR-2 TRIF

PAR-2

[88]

CsA CPEK GM-CSF CsA TRIF

NF-κB

NF-κB

 

CsA

[7] NFAT
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33.5.  



 66

 

3-1 24  

a DPBS b papain 20 nM c papain 50 nM d

papain 100 nM 20 μm  
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3-2 24  



 68

 
3-3 CPEK GM-CSF  

 + S.D.  P < 0.05  P < 0.01

 Dunnet’s Test  
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3-4 GM-CSF 

 

 + S.D.  P < 0.05  P < 0.01

 Dunnet’s Test  



 70

 

  

3-5 CPEK NFAT  

+S.D. : P < 0.05 P < 0.01 

(Tukey-Kramer’s HSD Test) 
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3-6 GM-CSF NFAT (CsA)  

 + S.D.  

P <0.05  P < 0.01 Tukey-Kramer’s HSD Test  
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CAD

95

CAD

HDM

HDM

 

Der f 1

22,000 1,916 2

2,702 1/2

CAD AQP3 S100A8 IL-8 TIMP1

SPINK5 SGPL1 TGF-

AQP3

SGPL1 SPINK5

TIMP1

HDM

S100A8 IL-8 IL-15 CCL2 CCL20 TGF-

2 GM-CSF
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CCL2 CCL20 TGF-β2 GM-CSF

HDM CAD

 

GM-CSF

HDM GM-CSF

GM-CSF HDM

PAR-2

GM-CSF  

GM−CSF NFAT

GM-CSF

NFAT Der f 1

Der f 1

Der f 1

GM-CSF NFAT

GM-CSF

GM-CSF

NFAT

GM-CSF NF-κB
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HEK239T NF-κB PAR-2 TRIF

GM-CSF NF-κB

 

HDM

CAD

GM-CSF HDM

NFAT

CAD
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