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6 MPRBFEOECEFICBITE MUCSAC DORE (A), MUCSAC ORMITTITT 2O goblet cell RZL Ttz DPBEEIILITE
MUCSAC OJF4 (B), DPB B3 Tid goblet cell FZKNML TH Y, Zhdiz MUCSAC OREANES Sh, (= L&, o T,
lu; SATYHEE, go; goblet cell ; goblet cell EFEML & DERIITRLTH L, Original magnifications are X200 for A and B)
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PR EN *r, .
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L ARSI P
U L HAITE WS &

F7 MFEECESBHEIZEGS MUCSBORTEL (A,B), DPBILFIZBII 2/ (C, D). MHREOHEORETIZ MUCSB ORAaILETITIR

WHEIL, RO goblet cell iz Rotizmoiz (A), RIULFHOMOIAHITIZ, P40 goblet cell HEHEIZ G I N AL ED SR
(B), DPB [3H Tk MUCSB OREILKERIT I & EREO gobleteel IZH TS &NK (CD), HCREDO—BEEALLOTHS. (=
LRz, gl REEETRER, lu; SURTEERE, gos gobletcell; goblet cell fRFEML & O ERATTRLTH S,  Original magnifications are X200 for A

and C, X350 for B and D.)

cell Psa s iz otz (B 7A), RIULE T, FIFHEY
25 MUCSBEAMD goblet cell 2378 5 5%
arbHole (M7B), Lu-2 THEEOHBETH-
7z, —7 DPB B3t (DPBI-2), $iEITFRUIEAL
THH MUCSBIZ L - T a3 i1, O goblet
cell $3  BMEDATRAZ SRz (M 7C, D), b 3

Bl E e R 5 - (DPB2-1, DPB3-2,
DPB4-1, DPB4-2),

DPB (83 OMEFAIRAT T MUCSAC & MUCSB
DFIEREET o Fz, Wit & AR E YO LET
3EatETH o7 (EBA, B), ML foamy macro-
phage & V Y NEROEATE D & h, NEF @
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macrophage (HD) &) 238k (50D OERHPTFRAATZOMEES oE, H 7B TS EXONPII MUCSB R s hTwng
FRME S, (RB; MRS, Original magnifications are % 100 for A and B.)

MUCSB OaihRE s v,

BEK - Foam

HlED b F AR FEHORT T, MUCSB O#E
P O EOZER TRE L ORELZED s hi,
IO bERLBVEEERLLERI2EIECAD
I/DERTHY, CA DREL p=00001 TDPBET
HECETLTED, REERECEELTws Ik
WHF L BRIz,

LF EHEFIE 2 — FEIEO VNTR (variable num-
bers of tandem repeat) ZHI&¥i T 2%, FlziL
MUCI T 205E DT 3 /BOBRVELBE SR,
ZHIEIREERIC L 2T 28kb 0 5 80 kb D
FIrE2ENHEINTWL A2 AF > OIEET
DR Z2 S DB THEOER I 2 RIZ T 5%
Z 5, BEERIRICES L THns Z e THaN
5, LirLihies MUCSB Tl 2@ VNTR %81i3iF
EAYRonnESRESNTHE®, —ASED
WS T MUCSB (D 70— —FIRIChD L F i
HRTEZHOTEVEREENTZY, 2O L
MUCSBIHEFHHEH L <A THEEEOHEE2HF L
TWARRES BRIEL T b,

MUCSB 71— —4iko 3 DDZE5 DPB &
BEERL, 22 sr2ate 6 DOZEUITHVEY
TR H 2128, Ty A TR E{T-
7. CADKRERENTOF {4 7 H2IZDPB L&D
B L7z, 84 1k Caucasian QY2 v LR L
TR OFERIIFEDoT, EHEEENTTIA

TOHEL R - THE D, DPBIRFICEL TSN
Hl i Caucasian T3 0B LT ThH -7, Eh-F 8
VY- b ERRBLEREGLTE Y, RN
DRI EAAN L Caucasian [FF7ET 5 EEH A
FayA4AiRe PAOELBRICHRLUENFZL S
h, TO7TACREHLFZGND H2IXE5IZZED
BICHBE L ERFRIND,

VY727 —HTvuA %R0 BEERTT O R
Tk, BEADTEER 3 2ONTF a4 THTRIES
EMEPERICR R 2B RER S, H2MBEHEL,
HI 285 b 5 <, H3NEOFRERLL, ZOEFR
BTOREEEOHEEXERFhONT Y A 70
RIBAOIER E N7 VAR H Y, RELZRRZ
MUCSB QEEBIEMEAET & &, SBEHH @<
EMEDEZ o Rz,

MUCSAC ORI T 2 HERE<Roh
%58, MUCSBIZBAL Tid 2% COFTIHRITH
v, EERTOMEIN 23 Ea—F —HEEL::
B, I/D%®l} Vitamin D receptor/Retinoid X rece-
ptor heterodimer site, interferon-stimulated response
element and STATS6 (signal transducer and activator of
transcription 6) site iIZZ X LB UJEEMEDIE 2 STz,
Retinoid X receptor iZBAL Tix, RARs ¥ RXRs»5F
L TMUC2E MUCSACORBER2F LT L ED
HuG3h 520, 27 STAT6 IZ DWW Tid IL-4 + IL-13
D7 FNT MUC2 DIHEEEINE 5 LHESX R
-—C 7Y 5 28).

DPB 251 5 MUCSB OS2 EicHH 6 »nicd 3
Fi, BaRGERATEORROSHEHERT 25
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iRz, FHREHNE DI LI T MUCSAC (3 R
O goblet cell i FIMLTHH, MUCSB OFRITHELL
THOFEEHETHD, —HDED gobletcell {2 LFEH 5
nie, CheDFRRInETHEs LD L—5
LTua7=239  DPB Tii goblet cell DRAHIAL, #§
BEFRr IR EE SNz, MUCSAC IZZOTRL
7z gobletcell DIT & A EWHIRL Tz, BT
TORBER N of, — 7 MUCSB IR RR
723 T { L O goblet cell i % { SEWHA R S
1, DPB TR Z DFAERD MBI R DRBTIIZ T T
i ERE® gobletcell 1o d &7 + LTV 2I0HRER
ANtz RIEMWHFEERET MUCSB O_LE TOSEIAENN
FTHIERINETICLHMESIN TV, TOAH
=XAIFTHTH B, ZOHRROZLII DPB T}
HEAhEOSEICE o 5D THY, DPB TH
PR R HAE T COEMIEE O & 5 1BET
ZLDOTHLODEIINDSOWMHEEFZTNIE
BB,

I ETORDPB ¥ MUCSB OB & » T
oo, SEIOBRE CRE LMD H 22558
[EIE & 41, BRAEERTZ: & N RS &k 2 FREISM
OmEHc LD, MUCSB & DPB & QBRI S h
7z, HLA class | OFEBCHBRD A F VlfnT O 7
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BT LT h DPB OFREBEBIC BT REEE S
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U ARIHSEZLORNETH 2 14 ER~ 7 07 4 FRINEWME OTAEER 22 iEic i
A5 27z, FIERRE bEE ERREREE AT, 2FEH ke MEEANSUE S Moz
FREIZBOT I VA7 Y7 D=L RTo 1z, RIKEE L R 5 AFEE, b MNERRINGEY
LR HEMRIE (TNF o) FT, V224 ¥> (EM) RUZOMEEMH O 7 WESE
EM703 2BiLE L, HEFREAOERA2 Y — 0 F v 7 X O EEACFHEL 72, TNF o T 2421
BBEFRENS EF LU 208 E5F05 5, EM T 30% B EMH S itz 28T, #0355
EM703 T § FHRICITEIE iz b DAY 45 {8 (62.5%) H -7z, & 512 EMT703 T 25% DL HMRI & vz d
& 55 (76.4%) ICDIE-7z, BEAIO b O TREREBEEIEH 25 b Dicid, CCLS
(RANTES) % CXCL6 (granulocyte chemotactic protein-2) 2 ED €41 >, IFNAR2 (interferon
ZFK), RAB, RAPIA % X ® Ras BE#ESF, mitogen-activated protein kinase 3 72 ¥ & 7 LR
ST, TCF2 ¥ DIEEH T, tissue plasminogen activator % cell death activator CIDE-3 73 ¥43
Hote.

Studies on the array analysis of mRNA transcripts in human bron-
chial epithelial cells: An approach to the anti-inflammatory actions
of macrolide antibiotics

Hajime Takizawa', Toshiharu Tsukidate?, Toshiharu Nakajima? and Hirohisa Saito?

YThe Department of Respiratory Medicine, University of Tokyo, Graduate School of Medicine. Tokyo, Japan
tNational Research Institute for Child Health and Development, Tokyo, Japan

Macrolide antibiotics have an anti-inflammatory activity, which is believed to be one of the
important mechanisms of therapeutic efficacy for the treatment of diffuse panbronchiolitis.

To investigate the molecular mechanisms of their actions, we explored to utilize the array analysis
of mRNA transcripts in normal human peripheral airway epithelial cells. The normal human bronchial
epithelial cells were treated with therapeutic dosage of erythromycin {EM, 10-% M) or its analogue EM703,
or vehicle alone for 24 hrs. TNF« (1077 M) was added to the cells, and total cellular RNA were
extracted and subjected to gene transcription analysis by Gene-Chip Human Genome U133 Plus 2.0
Array. EM showed modulatory effects on transcription of several genes. These genes included chemo-
kines such as CCL3 (RANTES) and CXCL6 {(granulocyte chematactic protein-2), receptors such as
IFNAR2 (interferon receptor), Ras-related molecules (RAB, RAPLA), mitogen-activated protein kinase
3, transcription factors such as TCF2, and other molecules (tissue plasminogen activator, cell death
activator CIDE-3). This approach seemed to help elucidating the important genes involved in the
therapeutic effectiveness of the macrolides.
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Uxuv%yy(mﬂ%uUb&?%Méﬁ
wr7u74 FREDHEOEBEREREERBICBIT
6ﬁﬁﬁ®%ﬁkomf,unifhﬁﬁiﬁﬂﬁw
FA AL/ rThAy, BEDFOFBERNLUE
4, WHERIIHIT 2 Z L BEL TEL2, 2hdo
% QB L TEELIRSHREET (NFxB, AP-1)
OEMILIZ OB TH S AV 7 Ty A4ic X DR
L, B &Rl o FEHLE T8 & o 2 iEIER iz
Vi, EEEEE O ) An<wA4 ¥ (EM, 107°M)
BXUZ7SVAu~A vy (CAM) 282 O&HT
BIRIIL 72 R 80Tt 24 OBz L v, 87
& #72 NFxB, AP-1 OEMHALIISIERI 2 R U 72,
252, BIEERE, v7udf FOVEEREZEL
ZWEMREAENETIREET (NFxB, AP-1) O
HALZIIHIL 5 2 2 &, 1xB DY EMbICITESER
LinZE, #FELEY, v 2034 FOEBEOUE
DEMNEEBENTFEET 2L 2TRT2HERD
Baoni,

Lirl, »7u 34 FREDHCE, EbDTER

BERMBH 5 Z ELHELTEY, EROEHST%
BAPMETRIEETE 2 WERN T RETRIR
WFOLEMEDIEHE N T, —IEERL W, TEA
HAMRELTR R e3> r707 4 FOBRMHE
EEEAT Bz, ) Av~4 ¥ BER 3 w50
b ErHilark (BET-1A) B 2 @EFREE <A 2
O 7 V' — (GeneChip) # v THEMCHRETL 2.
FUTIFERN, X VEROERIGIWEEREDE
LT, b MEERMSELEMEEA LT, BETE
Toi=9,

SEE, SORFEREORELEERL T, RIE
MR T CER e MSEX EEfildc~2a2 5 4
FEMETY, BEFRAAOEE L BRI L
7z,

X & HE

1) Bk 2k (9, EE b bSE X LR
(SAEC, Clonetics™) 1x 108 cells %, FHA-F v EH
FAEHOL 72 Small Airway Epithelial Cell Medium
without hydrocortisone and BPE % V> TESEE L 7z,

total RNA in vitro transcription (IVT)
(MRNA) cDNA biotin labeled
i /\%LReverse NY{/
Transcription
SAEC Biotinated
GeneChip Human cRNA
Genome U133
Plus 2.0 Array I
O: Streptavidin- '
phycoerythrln 1 fragmentatlon
wash and &.’
scanning * ,JKH’
staining hybridization

1 GeneChip Human Genome U133 Plus 2.0 Array % BV /- SRS TR OB T,

! RE AP EFIRERAR A

? ENIEEER Y VTR RET VA X -5t
vl

* U AMEIE RGRERSTIEEE  SHOETRE
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2) a¥ba— (INF o 10°'MOH), BEW
Erythromycin (EM) 10°M %> EM OIEER % b 74
WITIRIATH B EMT03 10°°M % 24 BERTAFEL T,
3ITC 245 A F at— L7705, total RNA %
R L (RNeasy ¥ b), §]&#& @B EEFIE
WEAT#1{T -7, Avwledy b IIRFEE 7O Human
Genome UI33A (Affymetrix f£) & 8% { OiHEFFE
W HE]EEZ:, GeneChip Human Genome U133 Plus
20 Array TH B, ZhiZ kb, 35500 QEALHET %
LT 00 BETE2HTES E,

3) ENETROEETRE TRIEMREOIGED
EH 100 BEBETWHE HDERFFONEE L,

wooR

(1) Control, EM, EM703, TNF, TNF+EM,
TNF+EM703 @ 6 #£7C, B-actin, GAPDH iZ
2o h0T, URTHREOMIERTH
otz (4 2),

(2) TNFT2f5L lEERLI-E D 4200H

(3) TNF :H# LT, TNFFEM TETLEZH D
ATHIR> 30%) : 72 @

Gene Title cont EM EM703

actin, beta
{ACTB

glyceraldehyde

-3-phosphate  9197P 9044P 9057 P

dehydrogenase
{ GAPDH

9831P 9515P 9535P

IV AR A ¥ ORRAEFR  SEATE TR S (B2

4 ZD5H, EMI3LMEIL 72 b D 450
(62.5% H5—ED)

(5) &5, EMT03 OIFEIRN 25% LLED S D%
Lk 55 (76.4% B3—E0)

Thole.

(6) SHEREREEOEVY A bAA ey T4
YEDWTOHEREHIKET. 2035,
CCL5 (RANTES) % CXCL6 (granulocyte
chemotactic protein-2) 28> Tk, EM DAL
iz, 30% L EOBFEETRLE,

(7 BEE, ¥ FASTFIELTRE, H4rT
9 B DIEHE T FEHY 30% LA EHIE] S 7l

(8) OO FTHGWIIHZEEDLDIF, F 5 i
& 9 T Fanconi anemia complementation
group C/FANCC %58 & LT 6 4% 30% DA
LOMEEFEDT=.

% =

U AR TR A s 25 n R v 5
TI4RRe 7054 FERE 1S ARVES) &, &
WCTIREENR D & DEMEIRNEE, BIFESE SThER

cont EM EM?703
+TNF +TNF +TXF
9346 P 9829 P 273 P
8786 P 8929 P 8552 p

® 2 g-actin, GAPDH OHETRHME O,
Control, EM, EM703, TNF, TNF+EM, TNF-+EM703 0 6 BT, IR kh o7,

Gene Title cont EM EM703 inhibition inhibition
+INF  +INF  +TNF(%) byEM (%) by EM703

RANTES/CCL5 639p 33lop 36 P 48.4 50.4
GCP-2/CXCL6 408 P 251 P 233P 385 42.7
interleukin 1 family, 879P 642P S54P 27.0 36.9
member 9 /IL1F9

interleukin 24 /1124 113 P 8¢ P 92FP 21.2 18.0
CXCL3 /GROY 28 P 194P 197P 18.4 17.4
interleukin 8 /IL-8 3676 P 3064 P 2398 P 16.6 34.8
platelet-derived 9P NP JeP 10.9 0.8

growth factor beta / PDGFbeta

H3 SUEEICHEOEGSA ALy « FEHA VIZDWTORE,
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Gene Title cont EM EM703 inhibition (%5} inhibition (%)
+TNF +TNF +TNF by EM by EM703
mitogen-activated
protein kinase 3/MAPK3 285 F 118 A 172A 58.7 39.8
inhibin, beta A (activin A 926P 506 P 614P 45.4 337
RAB40B, member RAS
oncogene family/RAB4HIB  169P 4P 105 M 44.7 378
interferon (alpha, beta
and omega) receptor 2/IFNAR2 118F  68P  77P 424 3.3
transcription factor 2, hepatic/ TCF2 239P 141A 116A 40.9 517
cell death activator CIDE-3  107P 6P 67P 384 31.7
guanylate binding proicin 2,
interferon-inducible /GBP2 205 P 128P 163P 378 204
tumor protein p53
inducible protein 5 / TP5315 226P 1454 178A 36.0 212
RAP1A, member of RAS oncogene family 114P 80P 78P 30.0 315
F4 ZEE X FAFFTENEELLO,
Gene Title cont EM EM?03 inhibition inhibition
+TNF  +TNF +TNF (%) by EM (%) by EM703
Fanconi anemia,
complementation 263 P 9P 172 P 65.6 34.7
group C/FANCC
plasminogen activator, 216 P 130P 120P 39.8 40.2
tissue / PLAT
Calpastatin/CAST 150 P 9P 135P 35.8 10.2
angiopoietin-like 4/ 1066 P 692 P 745 P 351 301
contactin 3 (plasmacytoma
associated)/CNTN3 188 P 123p 85 34.8 55.0
neuronal cell adhesion 127 P 87 P 107 P 314 15.8

molecule /NRCAM

Es5 #zottosTraieEbicbo,

B, [EZPREADOICHICIL, BETERO S fE
HEIE OAEHERIATORIIC 2 D, 272 bWE T COPD
DAMEERIRAT 2R, &S AHFEA>EER
WEAEE LTEHEN 2B 5, —HT, MKKES
U LT BMESRRRERREDO 7074 Fii
EPTE~OMELIEE B> TH D, EREOENS
TOE, & S5 ICRBEEROWEIEDA 7 ) —=
W HIRSEE o T 5,
INFTOMECLD, UER~TZ 0T A FHEW
B, RECRETEELZEOST, Thbb IL-
8, IL-18, IL-6 R K DRFEMSH A b AL, TELA
v, PEESTFORREBET VAV TIEZ WL LIE
HFhsaltBbsoncahTE Rk, 85615, Zh
SEREHYA U A > X ORRICHE LT RE
BT (NFxB, AP-1) OFEMHEZIHT 2 2 L2805
PR D, U AMINREXR OSSR 2WET
ZIBFLELTHESNDZZH>TWS, ZOER

I3, fE LA ST Y7y =Y, Y
R, FRERRC BT D 119, ARy 5
i D ERARERCh RN S, K, <27
O 74 Ficid, SOESIMHER, ME07 R —v
ANDPER, U ABRROFETHIER 2 Y, &b T
HMPVfEA bR TEY, DLt T
NERSIHL E 5 2 LIZTE R,
ZFZTCHEEABPTbRATWwWE A 207 v—ik
WD, =705 4 FEEOENEEFORME2EA
7o, FIEE, b MOUES MBI TH S BET-1A
Mz Z2HAWT, 822 EHTHRI 2TV,
Affymetrix OV —>F 2 7R AT, 82AUED
MEFIZDOWTEDRIBADEELRI TR, 20
3%, b MNOE BRI B TRIHATEE Ch o 7D
W, WSO | AETho Tz, B 2ERE, etk
Db —EBRENEEM T ATELZER E FRYSE
T EEMEER T, EMOAEL2 X D EERHEL
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7o, Tlsgye B L D, MBS ERIEEE5 2
ROBRIFHE LT R2FHIO A v F 22—} 2175
oo ZOOMENC XY, T2ERERO IL-8 SifE TRy
NWVIEESEEE R L, HORIEREY A b A .
TEAACTRESZD LI DI R o7, &
DFTRE, BOWMEFREERY A P A 2k
Rl e, EM 2L 0y, Hld0dFER
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Interleukin-10 Gene Transfer to The Airway of Rat Lungs
for Prevention of Lung Allograft Rejection

Yoshinori Okada', Hisashi Oishi!, Toshiaki Kikuchi?, Tetsu Sado’,
Yuji Matsumural!, Toshiharu Tabata?, Yasushi Hoshikawa!, Satoshi Suzuki?,
Toshihiro Nukiwa?, and Takashi Kondo!

\Department of Thoracic Surgery and 2Department of Respiratory Oncology and Molecular Medicine, Institute of Development,
Aging and Cancer, Tohoku University, Sendai, Japan

Background : The ability to express genes with potential immunoregulatory capacity could reduce
allograft rejection (AR). We examined the feasibility of transferring the vIL-10 gene into rat lungs by
intra-bronchial instillation and the subsequent effects of delivered vIL-10 on acute lung AR. Methods:
First, the adenoviral g-galactosidase vector (adv-gS-gal) particles were instilled into the rat lung and
protein synthesis of 5-gal was confirmed by histochemical staining. Next, the ability of the adenoviral
vIL-10 vector (adv-vIL-10) transfection to modify AR was examined in a highly histoincompatible rat
lung transplant model (BN — Lew). Donor left lungs were transfected with 3X 10° pfu/0.3 mL of adv-
vIL-10 or adv-g-gal 3 days before transplantation. On day 6 post-transplant, AR was graded his-
tologically (stage 0-4). Several pathological categories of inflammation were also scored on a scale of
0-4. Results: The stage of AR was 3.75+0.5 in the adv-vIL-10 group and 4.0%0 in the adv-g8-gal
group, and the difference did not reach a statistically significant difference. There were no significant
differences either in the degree of edema (3.53:0.6 vs. 4£0), vasculitis (1.5+0.6 vs. 1.51£06), necrosis
{1.5+ 0.5 vs. 1.75%=1.3), and hemorrhage (2.3 1.0 vs. 2.5£0.6). Conclusion: This preliminary study
showed that transfection of adv-vIL-10 did not seem to reduce lung AR significantly, as opposed to the
results of cur previous experiments in a rat cardiac allograft model.  This discrepancy might be explained
by the immunogenecity of the adenoviral vector, and the ability of liposome mediated IL-10 delivery to

reduce lung AR is currently under investigation.
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E1 Jw FERZ, 3X10° pfu/0.3 mL @ adv-g-gal ZESGHMZHEL, 3 BB v P EEHFES ¥ TAEMERE L, X-gal BEE RV 8
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