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The airway epithelial barrier provides defenses against inhaled antigens and pathogens, and alterations
of epithelial barrier function have been proposed to play a significant role in the pathogenesis of chronic
airway diseases. In this study, we demonstrated that EGFR positively regulates permeability barrier
development through the Racl/JNK-dependent pathway. We also found that heregulin activation of
ErbB2/ErbB3 heterodimers is essential for the regulation of permeability barrier in the airway epithelial

cells. We also found that glucocorticoids have an effects of improving epithelial barrier integrity.

ELPERE 2 LIEESEE ¢ e i
540, 000 2, 340, 000

2 14EfE




2 24 1,000, 000 300, 000 1, 300, 000
2 34 700, 000 210, 000 910, 000
Gl 3, 500, 000 1, 040, 000 4,550, 000

WFoTor 8« [ by 3K

BB D4 - JIE - Wﬂﬁ%f[?-@&%ﬁﬂ%

F—U— K KE LR,
1. WFEBRAE SO 5

ERBEAENSZORNERTHEEZH
NYTTHY . ERITEKB/\1) T HREERHEH
[CREFTRBIEKEZV, BAShI-RERE
MENHETICELREMBICLYRERS
NABELENEEINDICIE, MEHS LRI
KBNTEBBT IVENHD, [REXLE
DYEDBBHEDELIE. KEDREREY
BHORZUZHAGTIEELRAFTHY. |
BEOMREMEE. [EXmMEL COPD &N
MIEREDRELER  ZboTWEHEE
nd,

g/

A
2. IRDODEM

ARRTIEH. [RELROBBHEICEELTRIT
THFERERE L. KB LRE B EKE
DEKBERALNCTEHILET, ThoDR
BLEDFRDLYIZOVWTHLNIZT HI LT,
EREMOREFHMOREFMDOI-HD
%ttﬂ(#?—ﬁ—@ﬁ%bm;%@ﬁ
R EOBKGHAOTREEEZEME LT,

3. ARDFE

E ~&E LR Transwel | chamber T
EEL, FEEFHRUVBEEH TOE,

TER (transepithelial resistance) Z8I%E L.
Ffo. TER S VDOEBEZAELF, &
5IZEIEFHIRIE real-time PCR, Genechip
TR LT,

4. WARHE

YR A Ny gy KERE, Sl EEE

EFRELEMAAEK% Calu-3 % Transwel |
chamber THEE L £IEEEHITHILIER . EGF
Z#HmUL TER(transepithelial resistance)
ZRIE L=, BIZFHEBIEL GeneChip THET
L7=. 1EIRE EGF (Ing/ml) RIBILE@IE/N1)
THEEZT LR S €. &SIRE EGF (50ng/ml) Rl
FThZHflLrf-, EIRE EGF (X 5:FB M
N 7HERE E R (X, Racl BT INK R MAE
Flck VMKl S, Erkl/2 R, p38MAPK,
PIK MFEEXIFFE LA >7=, Genechip
IC& BT TIE, EIRE EGF I TT 1003
BEOEEFRREOLELNA N, SRE EGF
TId 668 EDEZFREAA NI, WHIC
BLEEGRFIEHTH 13ETH > - .EGFR
3 RaC1/JNK BRENLTEAEN)TER
ELT BH, BE|A EGFR RS IL3 Z3NFIARY
IZ¥EFT %, A4 COPD BEFENKELET
I& EGFR RIZATTHE L TLVSH A, EGF iREDE
WHABEFHRBRNI—VEREELRSE
5 ENDEGFRIEHIELANIILDE VA RE
@J:J*ia_zﬂ'lﬂﬁﬁﬁ‘b%@ﬂﬂm_t&’f% EIZK
KEET HUREENTRE I NS,
EGFR 277 3 ) —ALEFB BN 7RI
RIZTHEITDONTSE SICFHMICEIT LT,
ErREERMBAE Calu-3 & air-liquid
interface (ALI) ;&IT&k Y152 L 7= 16HBEco-
fHia. RO\ EEE FRIE LR %E Erbb2/3
1)#7> KT&%H S Heregulin-B 1 (HRG) Tl
Lf=o ER/NY FHEBEIEL. Trans Electric
Epithelial Resistance (TER). Dextran (Dx)
FEiRE, 70-1 & Occludin DHRELEIZKY



S L 7=, HRG [&. Calu-3 K Uf 16HBEco-IZ#H
WT. 22 FE—JLITERTEEME/NY TR
BE{EELT=, ErbB3 siRNA I2&k B/ vH &
) UIE HRGIZ &K B TER EE/ERZEFI L 1=,

ErbB2 @ siRNA IE. ErbB3 Rl#kIZ. HRGIZ &k %
TER L F1ER 4% L 7=, ErbB1 @ siRNA (L.

HRG [2& % TER LREAICEEERIZTEHEN
ofz, E¥E FRELERMAIZHE VT, HRG
DFMIX, Liquid, ALl ZOWTFhDEHEIC
BLWTH, BB/ THEREZ{REL =, HRG

[ZErbB3 S U FLEMLT, REDLKER |

BN TERICEWTEELZRBEIZRIL
TUWAFTREMEMRIZ S f=, ErbB3 (& dead F
FT—ETHBZ LI, ErbB2/3 DATOH
AR—IZKBITFIN, [REIZETHLER

RYFHRICBNTEETHEEEL DN

f=

MARTOA FIFEERERESEEREDT
MIABRETHY . TOEREFELTRE
EERE LMo TNSD, [IELER/NY
TADEEITOVWTEHBALNTHL, SE
BRIF, A704 FAKELRDOFEBMEICR
FIEEITOVWTHE Lz, EFREXER
#MAatk Calud & 16HBEco-% Transwel | £ THE
BEL. THFYAHY O, TFOEA VEE
TZILFAVYFP), TTV=FBUD) HRME.
MEEYMESEBMEZE Trans epithelial
Electric Resistance (TER) L #HTH R +S5
V() EBEERAVTRE LI, F-RES
BLozRA2TOY MEITEY, 24D
Yoy av () aREMICEREL:, £
SiRNA (2 & Y ERBEREFZEMA (EGFR) 0 /
w9 B %E{To1=, DEX FP, BUD LB EIKTE
BIIC TER ZtE5& L. FD OB BERZET I H.
REFZBTIEDEX A T R ERETLHI L
N EnT-, EGF OiFm(d DEX [Tk H1EH
s L., S5IC, EGFR / w9 A H U TIE
DEX 12k &/\) PRB{REERILHEK LT,

1.

AT AA FIX EGFR 2/ LT, KELK/NY
THEICH LIEEST SEREHITHEN
BAS MR o T2,

5. FURRBEXE

(ARRKE. ARIBERVCELERREIC
F )

CMESEms] (B340

Gon Y, Matsumoto K, Terakado M, Sekiyama
A, Maruoka S, Takeshita I, Kozu Y, Okayama Y,
Ra C, Hashimoto S : Heregulin activation of
ErbB2/ErbB3 signaling potentiates the integrity
of airway epithelial barrier. Exp Cell Res.
2011; 317(13): 1947-53.

Terakado M, Gon Y, Sekiyama A, Takeshita I,
Kozu Y, Matsumoto K, Takahashi N,
Hashimoto S : The Racl1/IJNK pathway is
critical for EGFR-dependent barrier formation
in human airway epithelial cells. Am J
Physiol Lung Cell Mol Physiol. 2011; 300(1):
L56-63.

Sekiyama A, Gon Y, Terakado M, Takeshita I,
Kozu Y, Maruoka S, Matsumoto K, Hashimoto
S : Glucocorticoids enhance airway epithelial
barrier integrity. Int Immunopharmacol. 2012
Feb;12(2):350-7

(%K) Gt B
Terakado M, Gon Y, Sekiyama A,
Takeshita I, Kozu Y, Matsumoto K,
Takahashi N and Hashimoto S. The
Racl/INK pathway is critical for
EGFR-dependent barrier formation in
human airway epithelial cells. ATS
international conference, Denver. USA,
2011, 5
Sekiyama A, Gon Y, Terakado M,
Takeshita I, Kozu Y, Matsumoto K, and
Hashimoto S. Glucocorticoids Enhance
Airway Epithelial Barrier Integrity. ATS
international conference, Denver. USA,
2011, 5
Gon Y, Terakado M, Sekiyama A,
Matsumoto K, Kozu Y, Hashimoto S.:
Heregulin-activation of Erb2/Erb3
heterodimaers is essensial for the
regulation of permeability barrier in



airway epithelial cells. 14th Congress of
the Asian-Pacific Society of Respirology.
Seoul, Korea, 2009, 11

4. ¥ B BX B PURIDOL [E
XmEORERAOHER S0E L KR
F61E HAT7 LILF—ZXMEEMARE,
HIR, 2011. 11

5. ¥ B BRB: DURIIL: [EE
RN SIHEDHKIEA N =X LEIFED.
KB L RHAE.5E 60 AEART LILX—%F%
MEFZM AR, ®R, 2010, 11

6. 1 ZEfE E BT BX B PURDY
L KEXWMEOFEOHFME-TLR DR
5 % 50 B BAMRFFELZMERS, R
#1, 2010, 4

7. . _EE FMES BELETF #iE K
MTEF, Ak 2 EUEE 8 FiE
BAR B EbREKRIITFILIZETER
B EREE /N T HED®RE, 5 59 B H
AR S S VES N =
2009, 11

() (32 f4)

1. 1.Gon Y, Hashimoto S : 21 epithelial growth
factors. Inflammation and Allergy Drug
Design. 263-273, Blackwell Publishing Ltd.
2011

2. 2.1 B BER B [EXmROREIC

BT3B TLR DS Annual review of FEIE
75 2011 84-90, th4bE=%t, 2011.

(7 2 PEHE)
ORP (&0 )

P2y
FEEFE
MR
FHSH
iR
HEEAEHA B
EWN DR -

OBAHIRIL GHOAF)

P2y
LR
MR
FHSH
iR
BASEA A
EWNA DR

(Z Dfth)
TR Ly DA

6. WFIEhR

(D WFZEfERE M = (GON YASUHIRO)
HARKY: RS IR

735 : 80339316

) WFzes4aE & &% (RA CHISEI)
&5« 60230851
HAKRS: B Hiz

(3) HEEMFZEE M fB— (HAYASHI SHINICHI)
HARKY: B B
W& %5« 20445745






