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THiME (FF1C Th2HMMR), MEwmMAE, HFBkZ% & DRE
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NV T O IR IEAA LTG5 WA, BELT
& 7o SSEMRE & SUBHR ORI S W T AT A DR
JEM A5 4 2 —% —, Th2% 4 d 44~ (Interleukin 5
(IL-5), Granulocyte macrophagecolony stimulating
factor (GM-CSF)), #A&itE+4 4 & A ~ Interleukin 10
(IL-10) BLOrTHh4 YOMEEROEREL S &%
AbNTWwAEY, ZhEITE, VEFY ¥ 7 OREHO—
2 T& % subepithelial fibrosisittype I, type VDI F
— 4 v % fibronectin S EEIMIC /2D kE L TEL B
ZEPHLMIIENTWS, F/2, Inbtypell, type
V @ a5 —4 % fibronectin 13 TGF-B (Transforming
growth factor-f) IR & 17z fibroblast 2> S HI &
5T EHHBEL, VETY VBB TGF-B 2%
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* P<0.05

n=7

b

Ela, b SEEEMBECHEITSIL-10ZEERHE
BEAS-2B 210 ng/ml D IL10 2 F#3 % & & 12 X U control & Hk LA R [L-10ZBAREL RO/

(p<0.05, n=7, mean*SE).

(5 LTWAB I L3S hoTET12 Z2ohTHS
PCENTELTCGF-BDY 7 F VG FREEED
Smad DEENIREARBED FEAZ V. T VT FVE
FEMH B F O Smad7 DEBZFET 5 2 L35 HEN
BRZHEICBVWIEBRENTL Y EFY ¥ ZHIFHIC
BEELBEZEBE-TWAEEEDNSE, SHEELIZINLD
FHHERE A 5 BT A L A4 > OBREZEET 2 B
B CRERE LEMRICBITS Th2Y A A4 Y DIL-
5 GM-CSF, F7z#A#iMY 4 bA 4 Y IL-103TGF-8
Y7 FN, FFRICHHIE Smad7 OFHB L N TGF-B A58
HEBTHI L2 DFESIS TIEG (TGF-B induc-

ible early gene) #IRIC5 2 5BEIZOWVWTHRE #1To
7z.

i) pr

HhaiEE

E#Ee PREEZ L MBLcell line T3 A BEAS-2B
%, 10% FBS (fatal bovine serum) (Gibco BRL, New
York, USA) #7272 DMEM (Dulbecco’s minimum es-
sential medium) (Sigma-Aldrich, Tokyo, Japan) 37
T, 5% CO, DG T CHEEL:.

wEELHE, 70— X PY—

B HOEHIAE 1 Jackson 12 & 5 FHED ICHEFO
BIEZMA72HETBI % o7, BEAS-2BIZ B #%
medium (10 % FBS#EMDMEM) 100 ul f7 121 x 10° {8
E%B X HICHE (1x107 cells/ml) L, IL-10 (recom-
binant human IL-10, Genzyme Techne, MN, USA,
10ng/ml) %MMAT3CTIHMEEE L. Z0%#%

PBS Tt L FITCRE#RTE 2 u—FVF v Mk ML
-10 Receptor ¥t & CD210 (Becton Dickinson Biosci-
ence, CA, USA) 20l %ML 4°C T304 HIREATEHE L
7o, FOHMIEEZPBSTHE L, PBS 1mlOR#ER L
L, BEHICHEEITo 2. FNRENOMBBEE O HE
S (MFI) &, FACS calibur flow cytometer (Becton
-Dickinson, CA, USA) 2 T5000DENERET S =
TR EEENERIEIERN LT/ 70 —F
VHiR E isotype &< v F ¥ 7 E 72 IgGHUERIC THIE
L, &Ml oFE s RN EEEF I WE
TRL7.

Real time reverse transcription-polymerase

chain reaction (Real time RT-PCR)

BEAS-2B2* b @ total RNA fifiif}iZ, ISOGEN solution
(Nippon Gene, Japan) % ff/ L, acid guanidinium-
phenol-chloroform % T4T - 72. % L T complementary
DNA (cDNA) &Jld, Takara RNA PCR kit (AMV)
Ver.2.1 (Takara Bio INC, Shiga, Japan) #H\WTiT-
7z.

Real time RT-PCRZ Tag man universal PCR mas-
ter mix (Applied Biosistems, Chiba, Japan) & &iE®
probe B & U'primer % L T, ABI PRISM 7000 (Ap-
plied Biosistems, Tokyo, Japan) T&Hfl L 7.

i/ L 72 Smad7 @ primer 12 5-GGTGCTCCCTGCTT
TTCCA-3 (sense) & 5-GCAGAGAAGCTCCCAGAA
TGG-3 (antisense) (ESPEC OLIGO SERVICE CORP,
Japan) %, probeld5-TTTCTCCATGGCTCCGGCCG
-3 (Applied Biosistems, Chiba, Japan) #Hw7. F7-
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Experimental protocol 1

10ng/ml of IL-5, GM-CSF, 1L-10,
IL-5+IL-10, GM-CSF+IL-10,

or medium alone

Real time RT-PCR
24 hours L

X2 FEEETaba—-n1
SEEFMBICBITLEEYA MV AA Y (BRIEE10ng/mlDIL-5,
GM-CSF, IL-108 X OEAHEE) FIBICBT 5 real time PCRENT

* * P<0.05
I ) #% p<0.005
%% %% -
I 1 n=
2 -
18 |
16 |
E 14 ] Medium alone
212} * - 110
S | GM-CSF
= BE 1IL-S
208 |
“ o6 |
04
0.2
0

K3 BEAS-2BIZBITBEFEH A b A4 VHIBIC & 5 Smad7 HHOMET
10ng/ml IL-10ik 2> bu— )b & B LA RICSmad7HEHE L2 FEL 2 (p<0.005,
n=7 mean +SE). —H  Th2% A4 +# 4 vIL-5, GM-CSF!&2a v bu— & L

LEZDRBZFEL 2ol

TIEG & TIEG probe and primers mixture ; Assay-on-
demand Hs00194622-m1 (GeneBank ID : U21847)
(Applied Biosystems, CA, USA) # Hw 7=,

EB7OMI—IL 1 (F2)

IL-10, IL-5, GM-CSFH#1Z & % Smad7 5 H O %
il

BEAS-2BIZB!T 5 Smad7HH I T AHEEY A b A
4 ¥ DBEEMRET 5720, IL-5 (recombinant human
IL-5, Genzyme Techne, MN, USA), GM-CSF (recom-
binant human granulocyte macrophage colony stimu-
lating factor, Genzyme Techne, MN, USA), IL-10, IL
-5+ IL-10, GM-CSF + IL-10 (&Y > 7V ERKIEE :
10 ng/ml) TBEAS-2B % 24 F:HIB L, Smad7 DFI
# Real time RT-PCREIZTHEIE L 7=,

EEOMI—IL 2 (F5)
TIEG ®HHIZE 2 5 IL-10 DFHHR
TGF-BHI#IC X A TIEGO R B & ' ZF DRI

T HIL-1051# A5 2 5 B2 % d % 7-©, BEAS-
2B % TGF-f (recombinant human TGF-81, Pepro
Tech, London, UK) (10ng/ml) TlEMHH L, TIEG
B, ¥7-, IL-10 (10ng/ml) TI2BDORTALE L 72
#% D TIEGHIRICE 2 588 % Real time RT-PCR k12
T L7z

MEENEEERTE

WERiImean + SETR L. MEFHABREREL,
FHIG D 72> Student’s tiRE THRET L, p<0.05%d T
FEEHHE LI

B 2

IL-10 SEFDOFEIR

v MRS ERMABICIBWT, IL-10Z BRI FEEIC
HBEHLTWAPRETT 572912, BEAS-2B% IL-10 (10
ng/ml) CTLEFRMIE L2, 7u—H A4 M A MY —
WCCIL-10ZB/FoRRAEZFR L2, LR TIEL
IL-10%1# CTBEAS-2BIZ B W TH EICIL-10Z B4R A8
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ok * P<0.05
25 T % ** p<0.005
[r——— n=7
5 b
=
g
< [] Medium alone
Q15 Il 1L-10
= . [l GM-CSF+IL-10
g B IL-5+1L-10
@n
0.5
(1}
E4 BREREICBT 5 Smad7 HEEOKET

GM-CSF B L O IL-512IL-10 /s 5 Z & 12 & b IL-10 Bl & F8EIC Smad
TEEFFE SN (IL-5:p<0.005, n=7 mean=*SE, GM-CSF : p<0.05,

n =7 mean * SE)

Experimental protocol 2

10ng/ml IL-10

10ng/ml TGF- B

Real time RT-PCR
L 12 hours L 1 hour
medium alone 10ng/ml TGF- 3 Real fime RT.PCR
L 12 hours t 1 hour
K5 EBR7oba—)2

SKELRMBICBT A TCF-BRIBIZ X %
% real time PCR f##t

HBRLTWDL I EPEREINS (o bPa—VE939 +
0.78, TL-10H##27.28 = 2.67, p<0.05).

IL-5, GM-CSF, IL-10%|#(l&k % Smad7 #3]

K 3IZRT & 9 IS THIRE (Treg) »HEAESR
LA ML THAHIL-10IC & % 24BN E, BE
WCHIHIE Smad7 o FEFHIZERE N (v o —VE
1.24 £0.05, IL-10%1.76 = 0.10, P<0.001). L& L,
Th2% A4 " A4 THABIL-5, GM-CSFTIE#FDHH
FFEE SN o7z (IL-58 140 +0.12, GM-CSF#
1.29 £0.07). ZO#EHREH»S Th2H¥ 4 54 Y IiZ TGF-B
VIZFNVEIEDFANFGELTWAEZ LATRE I .
F72, IL-1025Th2H 4 b A A Y IZE 2 B2 R
A HMBTIL-5, GM-CSFB & UIL-100REEEIZD
WTHRE &R ITo 7.

TIEGHB B L CIL-10Ic B4

IL-10 TR ICHIES 5 & I E Smad7 DFEH T2 ~
ba—VEE (1.24 £0.05) (ZH~RTIL-5 (IL-5 + IL-10
# 0.60 £0.16, P<0.001), GM-CSF (GM-CSF +1IL
— 107 1.84 £ 0.07, P<0.05) & HIZZDRHAVEFEIZ
Wi sh, IL-101&Th2¥ A M A A Y IL-58 L IFGM-
CSFYEM 23R L T\ 5 aet B X O IL-10 D HRIEH
DI REMEA TR Sz (X4).

IL-10&7LB (C & % TIEG RBEDO%HE

WIZF % 1T TCF-BRIBIC & W FHE SN 5 TIEGHH
2T A IL-10DEBIZOWCHET 2N 2 72, TIEGIE
BHTH T LICE ) Smad7HBH 2B T2 Z &AM
NTBY, IL-103FOFRBICED L HITHEL TS
PHET RN A 7.
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[ * P<0.05
E ] * p<0.005
I 1 n=5

8 p-

6T [1 Medium alone
= N 1L-10,12h
2 I TGF-B,1h
1< 4 7 1L-10,12h+TGF-f,1h
=
= 2T

[ 1 [

0

6 S RMMICBIT A TGF-BRI#EIC X 5 TIEGRES X FIL-1023 Rk 13§ 2
10ng/ml TGF-BHIIZ L v 2> b u— B X IL-107# & h#k LA IS TIEGRH
PHFEEN (p<0.005 n=5 mean=SE). 7, FORBILIL-10% 128 HRTL
BTAHEICLVERICHH SN (p<0.05, n=5, mean = SE).

TGF-BHIBIC & 5 TIEGHBICH T 5 IL-10 D% E

(E16)

BEAS-2B % TGF-B (10ng/ml) CLKFRE M # L,
TIEG ®%¥H % Real time RT-PCREEICTHE L2, F
7z, IL-104C & 0 12§ R AT AL & L 72 # @ TGF-S Hl #
TIEGHIUZ L C O HEOMF 24T -7z, H6IRT
LD ICTGF-BRIEICE D FBICTIEGOREH 2R D 72
(v ba— VB 0.76 =£0.09, TGF-p& 529051, P
<0.001). IL-104# T TIEGOFHIZAD Sz h
572 (IL-10% 0.56 £ 0.08). ¥ 7=, IL-10Fj L& T
TGF-B1Z & % TIEG O FBLAE FICHHl &7z (TGF-
B#5.29 =051, IL-10, RATALIE BE4.04 £0.31, p<
0.05).

£z =

RET B OEARFRES T HAE, FEmME TRkt
LT 2 BEDTEIIE L BRI NTUR, FORE
WFEPFA 2 HFAP L5 ) 2055, RIEE - &
ENEBEREICALNLZBYET) VI REERICEAL
TRELZFEAHOED S . RE)ETY v 7O
BT E LT Rl kA, REETRGETER, IMmEHr
A, FETHRENE (BEEREEE), BIUBHEORE,
TEGER REIEORMELL BTN Y. B
IR BT VRIS BT ALY VA A
TGF-BAEELBE* LTWDE I LT oTE.
TGF-B i3Mi BEEOFE LML, FEEEk, HHEEM
FITHEAESNSY ZzoRBOBELHEBEVES, &
FEECHEYNH Y, KB EFY v S CEERZE R
RBLTwpeEZONTWS., ZLTHRIETGF-8D
MPEA Y 7 F MEZERT L L TSmad BHP I S LT

%% HIESmadl ~8DFEI M SN THE Y, Smad2,
Smad3 it Smad4 L EAKEER L, HZNICKITL Tk
BERTELEELAY, BEEDNAICKALALD LTERN
BETOEERRL, AWEN RIS EF &R 5%
25N TWwW5A, ZNIZH L Tinhibitory smad (I-smad)
& X iEN A Smad7 i E TGF-RIZKEE L TSmad2, 32°
Y UELENBDEREL, Y7 FMREICTLT 1 —
FXNw 2z LCHE, TGF-BOER%Z, 515 E
VEFY Y ZEHBELTHEEEZ STV Y. 41
T AWETGF-BOMBN > 7 F Mz & KW+ o ¥ #
Smad7 DFBUZTh2H 4 b h 4 ¥ B X OREEY A b
A YRS LD XD e B RITTHME Lz HFIC
Th2¥ 4 b # 4 ¥ T 5I1L-5 GM-CSF i #0 | &
Smad7DREBFICHBEL 5 2 HEh ol —FIL-101F
Smad7Z#| % FH&E L, IL-5, GM-CSFHIBTHFE S
Ao 7zSmad7 DEBEZ MM /2. T OFRIEThZ
RIS ERAENITE) EFY) Y I RIGERICBWTZFO
BICEELRRESIZEL TV A WREEEREREELH0T
HB. T, IL-100BEBWEATH HoITRAEN R Z
BbHbEbe s WL b /RBE N/ Smad7iCHifl &
ZTGF-BEAE LT, ZhoDHLL S 1DoDEEA
MTHNED, TGF-B ¥ 7 F IVREIHIHINCER T
% Smad7 7SBFICEBR L7254, TGF-BEAL72B%
BRI LRVWEVIDBDOTHD. ZORFOT UL
Bo™ BEHELTVE. @, ITRITLEYAY
v VERERES T A & MRS 5R R E A
A2 E B, BTG-S0 Y 7 F VIREZ IHIT 5
Smad7 DBIZFZ2TF /) 9L WVANRY ¥ —ZH 4 b R
HFOIANVATAE—F -y +ba—VFTEBALT
BLE, TVAYA YU THIEE S 2 T b MM 138
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IHBNVWIEIRENTVWS. SRFLDEBRRTIL-
1013 Smad7 DFHEFEL, Th2H A A A > DIL-5,
GM-CSF DFEET T Smad7 DEBEZFHE L 72, IL-10
PBFFEBFTIESmad7 ZFHEL TGF-BD ¥ 7 F VR
ESPEH SN B fibrosis X, KEYEFY
VTREKIL D AWREENEZ OE. FE, KEXW
BREBOEEEMNE % 513 £ Smad7 DFIEATHIS L
THB Y, subepithelial fibrosis & B DMHE IR E LTV
5% S 5IZTGR-BHIEIC X b FHE X N5 Smad7 58
MHEEF TIEGHB™ 1T LT IL-1013 %2 DFEH %
PH$ 2 ERERR SN, B IL-10 33 EMET A b
AL YELTOREBEHSATETBY 2T, &4
DRERESEFNEZTIHL TS,
MBEZEICBWTTGF-BEARL LTEEMizo
—DOTHLHBENIZIZRAFIIH I3 22D ET,
subepithelial fibrosis D58 & MG B O BIEEIZEDA S
NH0IE, FELTW5SSmad DEWIZE Y RO TGF
BT FIVEERRVBRLZEZ DL TREZVWIEEZD
b, ZOHGHEEICIL-101 3 EE &S % U5 WH
WS BIOKREL VRIBEI NS, SBHEELT I Pa—
VLTWL ETINST A M4 v OREBEOEE:
BEZLND.
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Various Cytokines Regulate TGF-8 Signaling in Cultured Airway Epithelial Cells

Naoto Fueki 2, Mayumi Ota', Kazumi Akimoto®, Takenori Okada®
Makoto Fueki ™2, Sohei Makino ? and Hironori Sagara®

' Department of Pulmonary Medicine and Clinical Immunology, Dokkyo Medical University
Jobu Hospital for Respiratory Disease
3Institute for Medical Science, Dokkyo Medical University

Transforming growth factor-8 (TGF-f) is an important
pro—fibrogenic growth factor implicated in airway remodel-
ing and pulmonary fibrosis. TGF-§ signals from membrane
to nucleus by using Smad proteins. Recently, Smad7 has
been identified as an intracellular antagonist for TGF-
signaling and it inhibits TGF-f-induced transcriptional re-
sponses. And Interleukinl0 (IL-10) is general inhibitor of
proliferative and cytokine responses in T cells and is pro-
duced by mononuclear phagocytes, natural killer cells and
by both Th1 and Th2 type lymphocytes. Therefore, we ex-
amined the relationship between expression of smad7 in
cultured epithelial cells (Beads 2B) stimulated with IL-10.

We thought to determine the relationships between
Smad7 expression in human bronchial cell line, BEAS-2B

cells stimulated with Th2 type cytokine and regulatory cy-

tokine IL-10. Expression levels of Smad7 was expressed in
cultured epithelial cells. Interestingly, Th2 cytokines IL-5,
GM-CSF exhibited less Smad7 expression in BEAS-2B
cells than IL-10 stimulation. In addition, combination with
IL-10 and IL-5 stimulation inhibited decreased Smad7 ex-
pression. TGF-f induced TIEG expression in BEAS-2B
cells were also decreased in a IL-10 stimulation.

These findings suggest that Smad7 in a key molecule
that defines the susceptibility of bronchial epithelial cells to
TGF-f action and regulation of Smad7 expression in bron-
chial epithelial cells may be related to the development of
airway remodeling.

Key Word : TGF-J signaling, Bronchial asthma, IL-10,
Smad7



