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i 5, COPD 3 D5GE TIIHNR L F > MUCSAC 23RN FEA S 41, KGEPHZE, FPRIREESEOERAFE SIS, Bxlde MUE
IR O, & NG BRI 2 IV CREIas ~ b D o 7 AN DT 7 F VR, A 7 7Y % ERK #& % % /- LT MUCSAC
DEAZHIT S 2 L 2DIE#E Lz, ZAE TORMRN S, WiBIHEl LR 278 3 BT 7 L~ 7 XA TIIEGEIC R 1T 2 Ml
S~ b w7 AR S VX7 B DOFEBIR AL L, MUCSAC ORI AFHL L TWD RS HDH. Z O REMEAEET 572D AR
WFETIE, WEET AV~ U ADOKGEICBT DMt~ Y v 7 R OEBZ T LTz, WERBEZFIE T 54 R 7 LT I T
T VAS Y ALEELAER, P COFART AT I UHUROHNABIZE S e, S HICHEET L OIEETH 5 MUCSAC DR
ETOBRESW LRI Sh, MEET L~ 2AOERAHRENT. WEET L~ 7 A KOO EZMH L, SKEikics
EhaMas~ Y v 7 A% X7 B % western blot TR L, R L7z, ZOFER, Mlast~ Y v 7 AOFERKGDO—DTH
2747 0FxyFrORBICETIR LN 5T, LinL MUCSAC OFEAZFIET 2 4T a T — 7 ROVT I =00, MEET L
~ 7 AKGBIC R BN TEE SN, TR B OREENS, AR TOnEIERZ 7T 5 508 MUCSAC O\RIPEELS, Ml
Hh= b Y v 7 ARG OB G LT D FTREME AR ST,

F—U— N Wi, €7~ A, MUCSAC, Mifgst~ bV v 7R, 4aMas—rr FI=v

ROERHE 28O MIEOER D TH D LT & Z ORI & st~ b Yy 7 R E LSS
7 IR BB 2 EI A S 723 (Fahy et al,, NIAT TV, ZLTEDOFRICHD Akt R
2010). L2 LWiEX> COPD BHFDKIETIZ LT v ERK F§F—E¥0NMEL T % (Iwashita et al., 2013;
DO—FETIH 5 MUCSAC MWIEFNCEEA SV CTRAZE L, Iwashita et al., 2014) .
RN 2 K #EIZ 9%  (Fahy et al.,2002; Rose et al.,2006; D DR HAEKROZGEIZI VT, Ml
Lai et al, 2010., Button et al., 2012) . F& & XM EJER D S~ b U w7 AORERE Sy 324 LT, MUCSAC @
JHIK & 72D MUCSAC A F 2 D REA O {EIFERE % B PEAZ I L CTWDAREMEDN H 5. AWFE Clif )
LI LT, ZORWMERD L, JERO TR, UE W RET N~ T A LT, ShiIiv U AR
ZBHWE LA T > CTE . PR LT X D&% i 2 C western blot
Fx LI ETlice MROE EEMEE NCI-H292 (2 K DIRMT 24T\, ﬂﬁﬁ%:&owmaAC@w
IZBWT, Milst~ b U > 7 ANB DT T I mE st~ Uy 7 AR S 3T B OB
L F > MUC5AC Y MUCSB D pEA % #ilfE4% WTCHRMT 24T o 72
Z L #&3 R L7~ (Iwashita et al., 2011; Tto et al., 2015; M EET /L~ T A%, MEREEZHE LYY A
Iwashita et al., 2016). RERZ2RMIRNA~ Y v 7 X Thbd. ~TARZART LT I (OVA) 2# 5L,
WA o XV EThD 4Mag = ns0v 7 F FUBIZRIEZFHE LT, HMEROT LLX —%5&
JUIE MUCSAC %80 S % (Iwashita et al., 2010) . B LIERI9 5 (Kumar et al., 2008). OVA 5. L
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To~ U AN EIRIE & 7o RIS, M7t
B & LTt OVA FLiR E<°K0E T D MUCSAC 47
WEOHEMPHWGNS.

AEmg BT TV~ 7 AERUZIZAT LAY 7 R
(Hos:HR-1) % i\ 7=. Hos:HR-1 1%, Hr"/Hr" i#&{x
FOEANLY, BKEERKLIZYTUATHLN,

X—= R~ AL TR IERRREREZA L TWA.

SHIZ—EICHWS LD~ T AFETH H C57/BL6
X0 H, OVAMEFEIZ X D MUCSAC OEEINNEZE T
HHIEND, ~T LAY ZE W TAIZE 21T
-7z,

Mifash~ N YU 7 R Tk & e REROR S N E E
L. ZOIBREHRLON T Tax s T, T
=V, AWM= RnEThY, MR O
FERM LB TS H —ThdA T 7 U % L THERE
T5H., T4 7aRxrF N, MRS~ Y v 2%
kT 202 R7ETHD. &K 250kDa O
RURTF RN ZEEER L TR SN TEY,
FATHEMESE I, AFMIfaZe EoBEE 2 et L, Wi
P, MRRBEIR EICEbo TS, FI=U1F
FEAEOBOIIEBED Ty TH Y, HIEREE
RS % & LT~ etlie 2 - T 5. flila o
¥, BEh, BGE, R S OFEEE R
AR 2 T — U TIRERO F ey Th Y, BT
DAMMRICR LT, 68, b I aa bz, il
FIRET DI ERHESNTND. BOREICE <3
By 51 Mag—F 0 bi3i&ay, ERaoEsT
HaTHRIEBEICEGENTIERT %5 (Halper, J
etal,2014). 7 I =2t 4535 —/ 3 MUCSAC
DPFEAZ IR ST 5 2 & PEEEMEZ V2% TH
HE X TWD (Iwashita et al., 2010) .

AW TIE, ~T LAY T 2AEZHWHEET L
~ U AL, TOKEICBIT BRI D
MUCSAC D& ffast~ U > 7 AR5y D
EHOBIHNZ DWW THT 24T o 7 D THE T 5.

M EAE
HBEETILTH RS

AT VAT A (Hos:HR-1) ZMiEET /L~ 17 A
PERUZ VT2, ARFEER I3 RGBT 5

6 Mflin~ v AMEZ AL, FEBIZHLL 72
YURCREREEHLL, HMEETLETH
W, MEFEERE, WECLY OVA 2H5 L7, 8
PEVER Tlx, ~ 7 A 1 PB4 Y OVA 20 ng, KEgfk7 v
X =7 A 2mgin200 uL PBS Z 74 L7=. OVA O
FTIE1% OVAinPBS #1774 #—THL, 2
R 1 BHH7eD 30 4rMmEsE L7z, Sacrifice 2135
WHEICHIY, =—TF L&,

mpzE T 55 VA EDEH

~ U A & [HERICAI, BEFIRE D BRER L 72 ik
ZMEE LT, MPICEER DI OVA filk %
Anti-ovalbmin IgG EIA Kit : cayman, (MI, USA)% H >
TEELT.

Dot Blot

~ 7 AD5GE % 100 pL @ PBS T 3 [AIPE L 7214,
FR L, ZHZERETRERE Lz, 2 OXGETEEHK
3uL % PBS T300 &AM L, ¥ 7LD MUCSAC
PEE R A M L7=. PVDF B (MILLIPORE, MA,
USA) % 1 A% 7 —MZiR L4, 10 23R X2
[6] TBS-T ¥&i% (0.02 M Tris-HCL (pH 7.5), 0.1 M NaCl,
0.1 % Tween-20) OHIIHHE L7, A7 L % Dot
Blot % & (Scie-Plas, Cambridge, UK) (Z%575 L, 40 uL
DY T NEINZT=. PVDF JEIZ Western BLoT
Blocking Buffer (Takara, Shiga, Japan) Z# /1 x, 4CT
—BeT ey X Ui, —IREUKTH S HT MUCSAC
YU (Thermo SCIENTIFIC, Kanagawa, Japan)iZ 1 I5fi
HIRTR L7, 5 M X5 [\ TBS-T IFK TR & 5k
L. “IkHATH D ECL Hi~ 7 A IgG HRP =
PR 1 KBS, 5 49 S [8] TBS-T &K TR
L SV L7=. PVDF [t % Luminata Forte HRP % C 5
3fHALEE L, Chemidoc image analyzer (MILLIPORE,
MA, USA) T¥ 7 vzt L.

Western blot

~ 7 ADKIEZ fH L, laemmli SDS sample buffer
(CWfE 7=, 9 5 JE 5 iI#A L 7-1%, NuPAGE3-8%
Tris Acetate gel (invitrogen, CA, USA) |Z &850k EN L,
=brrte—ZXFEIZEE L. Western BLoT
Blocking Buffer # AWV C 4CT—B7mvX 7 L
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7. —IRPUARIC 1 FEREIRTIR L. 5 40X S A
TBS-T ¥R TR & 5 Vel L7z, kB Th % ECL
Pi~v oA, P17 ¥ > b 1gG HRP #E#%H1/K (Madison,
WI, USA) T 1 WFERSTR, 543 5 B TBS-T &K
TIRE DWEH L. = bt/ e — X% Luminata
Forte HRP #% T 5 4r[ALPE L, Chemidoc image
analyzer C 7 F V&R L7-.

Mgk~ bV 7 2O I W T2 —IREUAIT,
P17 4 7037 F U FifK : Anti-Fibronectin Polyclonal
Antibody (Bioss ANTIBODIES, MA, USA), #17 2 =
> PU K : Anti-Laminin, Rabbit-Poly, HRP ( Novus
Biologicals, SW, USA), #t 4 M =2 Z— 5 U Hiik .
Anti-Collagen Type IV, Mouse-Mono ( IV-4H12 )

(EMFRET Analytics, DE) T® 5.

AFL AT A HosHR-1
OVA: Ovalbumin 1

120203
CNTL: PBS+alum
OVA: PBS+alum+OVA

RS A
CNTL: PBS+alum - A
OVA: PBS+alum+0VA

-

I
Day0 Day7

148 B :0VAER TS HF—ERLT |
18 B305 AR 1

NS

Day |4 =—- Day 28

Bl OVABRSIZEBWBETILIIVADER
(= E)

wmR

OVA 25 L=< XA TEoHDHn OVA AR UK
& T MUC5AC 7 b EHEMNT 5.

OVA BHIZL D A~T LA~ T ZADNEET WAE
AT o7- (K1), ME LR ol-v 7 AT o
HT OVA HUIR3 8895, ELISA #EZ HW Tt o
Pt OVA FUAZ i L7253, OVA TR L7=~T
L A< ARt (MEET L~ ARE) Tl OVA T
AVBR U7k BERE & LEBG LT OVA Ik T 2 bk &
N 505 LL BEHEANL7= (data not shown). X BT
T THMWE D MUCSAC LT o D FEAE B 2 gl L 7=,
ZOREFR OVA TUELL7=~T VA< ARE (K E
ET L~ U ARE) ORJETIE OVA THE L vt
FEEE L e LT 1 O f5 LA E MUCSAC D43 b3 HE AN
L7 (K2). ZnbofERNb, OVA 52X >

THFRET L~ U ABMERShZ Z L2 L, L
R OFEBRIZHNTZ.

B

MUC5AC

15

10 |

BALFAHMMUCS5ACE
fold change

CNTL BARETIL

TR

B2 BMBETILIDRIZBITEA2EERSER
(BALF) [Z&E 4 B MUCSAC ~DEZEE. %t EREE (ONTL),

OVAMREEE (BB ETILNIRAE) * : p<0.05
X
3 I % 1
2
88,
H G
Q6
N T
Ooc 1}
:) Y
; [1
CNTL FN LM Col4

A3 E FKGELER#YE NCI-H292 281+ 5#lRa
N2 RO REVIRDEIZES MICSAC EE~D
g »BE ONTL), 24780 F> (FN), 5
S=U(M, NEEaS—45>2(Cold) *: p<0.05

MRETILIVADOKETIE 74 TARIF U4
VINVHEODRBREIERLEGL.

Bk 2 W= EZBRCIX, 7o T ax s T
DD T F N LD MUCSAC DI A~D B TH]
HE NV (K 3). WBET /L~ T ARE L S HEE X
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DRI L-KEMRICE ENS T s T r R F U H
VR % western blot IR HWTHIE L. D
R, SRR LR TS L~ v ZAFREOR T, 7
AT ORI F BRI B OB RIIETIBIE X
Nighot= (K4).

-

e 1.5
A
th
O
.ﬁ_
og 1or
NG
RG
-
g.,_g 05
e
[}
3]
Ix 0

CNTL WEETILYIA

B4 BMBETILIDADKEICEITS 7070
FROFURUNYBEOHRE. wEHE (CNTL), 74
JaxsF> (FN)

RERETIYIOADTETRKA4BIS—SURY
IRV BEORBNEMT S

Brflatk 2 W2 BB ClE, 4 a g =50k
5O YT F T &> T MUCSAC DFFLITWADT 5. &
ncxtL, 73=rnrb50y 7 F L Tld MUCSAC
OFRBUIHINT 5 (X 3).

g B 7 /b~ 0 ARE Lo BRI L0 fiH U 72 SGE AR
BeEEnN24Mag—ro im0
% western blot EZ W THIE L=, ZOHEE, %t
REEL I L C, MEET L~U AFORKIETIL4
MaZ =7 oI 0 N7 EOREBLN 3 52
JEHIML Tz (K5, [X6).

D DFERNOMEET L~ 7 ADKIE T,
T4 TR FUORBUIEL LW, TI=
L AMa T = U ORBUTITHEIML TND Z &n
RS

3t
| l
0

CNTL WBEETILIIR

}i

SEICHITH4E S-S
fold change
[~}

B5 BMEETILIVADKEIZEITS4Fa5
—Foa VN EORE. »HEE (CNTL), 4%
5—4Y (Cold) * : p<0.05

w —

X
I

1
3 L
2 |
0

CNTL WEETILIDR

£11353= 8

-

Sl

B 6 BBETILIIHIRDSEIZHEITS
DN BOHE. wEE (CNTL), 5=
* : p<0.05

LI\
m
I
\l
=

R

i BB DORJE TlE MUCSAC A F 2 05Ny
WS, M a R 5 —K &7 D, MUCSAC A
F v OENIBIERAEFNC D72 3 D L& 2, Fix
IEZAE TR MROE FRGHAEE NCI-H292, K O 2.
BFERGE D DA L 72 # AL D J257 5% MucilAir %
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VT MUCSAC FEABIEOT 21T > CE . %
DFER, FEEME, PRI B W T, o7
7 U OIEMALDY MUCSAC EAEZIHIT D, £ L
TA T 7 RO FEER X F—ETHDH Akt 8
MUCSAC FEE Z #ifi] L, MEK/ERK #%#13 MUCSAC
PEAEZMIELZ L aWE LI, EHl24MaF
— U NBEO YT MUCSAC 4252 &
ERLIE. ThOORERIE, 5% A 0T 7 ) R
DOIEELRL 4T 2T —F o iR EI2L Y, e
SEMR 2 BT 5 FIEOHBIZ OB HFERTH .
FI2ZOBENREZFNT 57201, SEO~T L
AT A WG RET L~ A% TR 1A
HThLAREERDD.

MEET L~ A TIL OVA &E5I2LV =T R(C
RIEZFHE L T EIRREIZIE ST 2 FIEAHEL S L
TUW% (Nials et al., 2008). ZiLE Tlx C57BL/6 X°
BALB/c 72 ED~ o A A L COMGEET L
VERLN— %A TH %5 (Kumar et al., 2008, Boyce et
al., 2005). SEIAT L A< T A2A&EFWTHEBEET L
~ I AEERS I HT- 5T, FTAT L AT TR
23 OVA HZHIZ L > T RET L~ T AT o> TV
52 E%, WEBETNVORETHLH OVA JilkE
N ORGEF O MUCSAC FEA B4 VTR L7
ZORER, ETOVARGHTHEMLZ(X2). Zh
LOFERING, AT LAY ZAE WM EET L
~ U ADOERIZIIRII LTz B2 b5,

WIZHE ERRBIZ 22 5 &, &E T MUCSAC it
SYWHBHR SND A, ZHUSHiast~ U 7 236
HLTWAHEERHD. ZHETOMENDL 7 4
70 F 7 F X MUCSAC FEAICE B R 5 2 72\ 03,
47 25 —/7 1 MUCSAC PEAEZ D &8, 73 =
SIS S Z ENRHALMERSTND. Ll
AR Tl BIER Z2 R TR OKGE T, Z4H DM
fash~ t U w7 ARGy DIFEBLORENL Z AL E TR
SN TR, EET /L~ 7 AK3E Tl MUCSAC
WBEWNRRONDZ ENG, 7I=0HN, 4
a7 —5 OB E TV D AEEMEIZ DN T,
AMWFFE CTIRMT 24T > 72

AWFFETORNT NG, O~NT LA A% HW =
i BB T /L~ U ADKGE T MUCSAC AT 2 0Nl
R T 2@ RET L~ AREORIEICHBIT 5 7

47O F U ORBEIC, B~ T AREE DR
THERZTBEIN (K4) OWEET L~
VAORBEILB T4 a7 LI I=0
FELEIL, ARICEMNTS (K5, M6), EWHfs
ErfEonic.
IHHDOFRERIZBNT, MEETF L~ Y ADKIHE
ICBWCHEREROLH MBS SN 4M =2 T —
Tl T I=0%, EERNTE MUCSAC DFEAES
FIEILTWD Z RSz, Eo TRl E
720, MUCSAC #b sd5 tE2x b 4=
=l EMSELLEILND T I =V
i BT/~ U AKGE THIIN L7z, Lo LIRS
M EET /L~ U AGGE CHW S5 MUCSAC LT
ML TWE 2 EnD, 4ag—4F T3
= DFRBUKGE COEIKRAEN B 2 TR 8 5 .
LHBITKGEOY T OFRZ Sl2 XY, KEAETO
AR5 — /PR I = DB NE — B 5
295, & L THRBL XX —2 & MUCSAC 730
AT L, AERKGE TO MUCSAC 23 Ol
HZHLNIL T PETH 5.

HEE

AWFFEX, K SRR 29 FFEFR T e v
7~ (BRERFZEE) I L > TITER b D TH Y,
ZIICEAELET.
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Increment of type IV collagen and laminin in the airways of asthmatic mice

Jun Iwashita, Masato Yasuda, Jun Murata

Department of Biotechnology, Faculty of Bioresource Sciences, Akita Prefectural University

Asthma or COPD causes breathing problems and is defined as a chronic inflammatory disease of the airways. The ovalbumin-induced asthma
model in mouse is a strong tool for the assessment of the in vivo efficacy of anti-asthma remedies. This murine model features many similarities to
human allergic asthma including the presence of lung inflammation, the release of inflammatory cytokines, the hypersecretion of MUC5AC mucin,
and the presence of airway hyper-responsiveness. In the previous study conducted by the authors of this paper, extra cellular matrix proteins were
found to regulate MUCSAC production in the human airway cell lines. However, the expression pattern of extra cellular matrix proteins in the
airways has not been established in vivo. For this report, the authors analyzed the change of expression of the extra cellular matrix proteins that
affect MUCSAC production in the airways of asthmatic mice. The ovalbumin challenge induced the increment of anti-ovalbumin antibodies in the
blood and caused the hyper-secretion of MUCS5AC protein in the airways, which were representative markers of asthmatic mice. No significant
difference of fibronectin expression was detected in the airway tissues of an asthmatic mice and an unchallenged mice. In contrast, type IV
collagen and laminin both increased in the airways of asthmatic mice. These results suggest that type IV collagen and laminin regulate the
secretion of MUCSAC in vivo.

Keywords: asthma, MUCS5AC, extra cellular matrix, type IV collagen, laminin.
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