D5 AR BT ERIATTEH
(TEBRERIRE - BEPRIE S A 0G B N SR AT TE )
R ERREIC DR Y 5 BHEIERORE

SrHpT IR S &
WHgeorBE ORI BEARE W 1% faAshE]  BRACKRY:
WHgeorBE ERE Wl BEAKYE W i RS BRAAKRY:
wrgeorHE BE — HIERY
s #IHE RTRERY
WIRREE RHFEAL BBAKRYE
lEt-a=

AWPFEIE, MNEA72 X 2 B - ZEEE OB LRI 5 Z L HIY L L,
ARWFFETIE, SefTIFSE C O ZEBUE O B /7 i icm x <. BREEIEIE (Rh= a5 v G
Y. ERRTEREE (SE. WPIRBERE) 35 X Ot~ B 2 0T L. #7213 & offiH
Lo THEDEL 2 A A=A — 0l X WEELZHIET 2 L ICRO2EH 5, NE
XTI X 2 ZEBELS N DRI RIE T B L AN A d~—h—» b THIL, FHfid 2
TEERREHEHNE T,

Az, [HE 1: MBI FEHIC X 2 ZBRERE O EEFHE (RIAROEKRE
B~0EoiHi) | $XU [HE 2 : REERICOARM3 ) 5 3HEBEEOWR] <
BT 5, ROHEFREIZEE 2 2HY4 3 2,

AT, WMERILGEY v 7A2 5D niRNA 787 7 4 ) v 7O KRS OKE D
7= DT R T> 72, MEINFEY Y 7A25D niRNA 78 7 7 4 1 v 7 OEERSEIFE D
D7z, Bl 2WIRE 12 45 D HUE L 72 IIiFH Y~ 771 (200ml~1ml) 2> & miRNA fili % 17
o7z % DGR, (2 DR TR L 2 RIKE D O RN ICLEE 7 miRNA 2 M F 3 2
e THEIFTE 3 2 R I N, 51T, BUF L7z miRNA ¥ v 7 v 5 Kt
Ry =T v —BHADO 7477 ) —=%ERK L. Z DA X0%4 K OTE RN H O T I
WLI2F AT 7Y —%ffCTE 2L a2MEL 7z, KR —F vy —cks 1247
NDIFENT 5 . JIMFY v FAHD niRNA 7’1 7 7 4 LOBUSICHKI) L 72,

A6 LS, MERERERIC OB VRS TH 5 7 4 7Y -3, SP-D fEHTICHN
AT, Xty =27 v v 2 (NGS : Next Generation Sequencing) I X 5 miRNA @
RFTa 7 7 ANMENIIC X 2RET=2 ) v 7 %175, BHIEY 70— b 2D T 3 IMiE
v TAh o MEAKERRE, HUEHEERE, R ICc oW, IRy —F v H—ic X
2miRNA 70774V v 27 %f15, IS LBRICOWT Y 72X =& iTv, &
ZFL S 5 ~—H—miRNA % B3, BRRIEE (FrichPlbgne) offE2 s LUK
FEFEEE (MIREE C RISHER. AMBk) & oBh#EIc oW THird 5, filifluhi#Es COPD
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DJifE~ — 7 —TH % Fibulin-3 KU SP-D DOfENT %2 LM L. % OFEE K O 2T D&
B & miRNA 24512 & U 7 fEMTHG R & OMBATE 2 ifbr 3 5 2 & C, MREREREIC O 7203 )
Bor "4 Ad~——%AHL. 2O EERET 2,

FAFE L7z ik xR, R, Bz X offifs X OZEHREOFHGi %2175, 56
i, EINTEIEHINTWAERD X —H—DMBAR - IEZ IOV %21T 5.

A. TEE®W
721X 2 i X 3 ZEBUE O R
KOWTHLPIZT AT LREHWNTD %,
INFE T, HUEIT I oW TR E
IZ X BB S I o TW B 208,
AKXz ot ERMIC=aF v
CHEBAIEPEREETNTHE T EIEFHS
TH 2B H DD, BlRRCIIZB)MEEIC X
LRI e R L T 5 2 &L
Wk TH B, ZoXkdmRREEE 2.
R EROSIEIC B W»T, M 7z13
IC X B ZE) B N DRI E 2 KT T
TR —TEHEE L. RIREZR IR b FHic
fliam a2 X O Mirikega e i,
S O 13, HARBERRITICFFE A (AMED)
(2018-19 4F) I X QJEA F7 BBl A0 75 & i
Bh4: (2019-22 4F) DBhAK %321, B8N
AX 7 R HH L T2 IEBUESRE (A
B & ) o= a5 REY X, JE
M - JEREF RIS L CHRICEEZ R L
I X BRI OERELHS 2T L T,
(Onoue A, Omori H. et al. Int J Environ

Res Pub Health. 2022, 19, 6275.)

AWML Clx, BB IO 2 < AR
% 72 G G B O BHFE 2 ATV B 72
X2 X 2 ZEE D N DO IRFRIC K AE T
BrAAF~<—h—2bFHlL, FHlid 3
TEERMAEEHME LT, UTo4Hicon

THRRT 5.

@O WEREERE. RAE. R =25 v G
Wiy, MBI offifIic Xk »C
HEOEL 2 A~—Hh— o -
HEIE

@ FKRICOBRBVIEEZA A A ~—Dh—%
72, #7213 & o BUE J OS2 )
LI oD BT /5 1 o B 7S

@ BAFE L 2 ki o CTERME S 2 sk
72 1E & DB S OS2 Bl IR oD Gt

@ EHNTECHEHINT WL ERD 2 —
71— DIMEAK 72 13 2122\ T DT

A 5~6 FEICE AN A=A =1 D
DB 72 1E 21T X B SZ BRI o (it R
DT MO 21TV, B 7T FEETICZD
Al DIERL Z B3,

B. Br%Esk
JEH 2: RESEBICORSY 5 ZEER
BROBEER

(ERRILE. METEGIE. KRIF
YE. MASLRIE G 1E, BB
B, #AME. RHERKE)

[BREIEEE D 7]
Rp=aF R@Y: 2 F =V 34 F
o¥yas=v (3-OHCot)
KA, % 2-3 Hillo =2 F




v IR & [,

R X IREN=te YT IV
NNAL: 4-(methylnitrosamino)-1- (3-
pyridyl)-1-butanone
72 1E TSR DR AR, ARy

ol FE~ — 71— (R 15-45 1)

- liquid chromatography [LC] / mass
spectrometry [MS] / [MS] (LC-MS/MS) %
FwCHlET %,

[(MERIFEBICOL R VB IEEREOS
#rl

-fibulin-3 : A& Z W9 5 §h &4 T Diffiid
D353 2 MERES N A3, Al A RE o il
R EDERICKE (535 2 L2
W X, B I IREE o 438 % FIH
L7REZWM (U Fy P4 AT v—) L
LC HRICHER S Twv 5, 12 1EEAZE
iz B (COPD: Chronic Obstructive
Pulmonary Disease) HEMED 7' v 7+
IV ATICE Y, 2T AT VEBHEOR
1633722 3 A Sy il A VAN D
B L CHE S - FiamsE (&UE) B
BANf Fd~—h—TH2%, (Koba T, ER/
open research, 2020)

- SP-D : fiiio 11 RUfiifle b Bl & O A
DMINMRERAIEL VB TH D,
SP-D & & ¥ ® SNPs(Rs721917,
Met11Thr) 2fiEH D SD-P L <L DK
Tz <. COPD, HiikiiE & tHBE, IiF
SP-D 7sBEE CREfE, COPD E# T
filize & 238 L CH Y, COPD DjkkE
RNAF=—H—ThH 5,

- XERY—r v v s (NGS : Next
Generation Sequencing) IZ X 5 miRNA
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DR T v 7 7 4 VENTIC X 5iREE
27

C. #%

HH 2 : MRERERICO R Y ) 2 REER
Eo%
(EHEYLE . MBS E . KB
B. BALRIIHIE. BEE.
AR, KFERRE)

[RBIE D HHT]
liquid chromatography [LC] / mass

spectrometry [MS] / [MS] (LC-MS/MS)®
FE DML % AT o 72, BIE. REIR % 557
Th b,

(MR aREBIc Ot Y B 2 EREE &
7

MEMEY Y 7455 D nikRNA 7'v 7 7
A4 v IS DEBRENEDOHED 720 DG &
127z,

MEMEY Y 7455 D nikRNA 7'v 7 7
AV v I OEBREEOFRED =D, B
BWRE 12 AL Mgy v 7
(200p1~1m1) 2> & miRNA fhiH 217 - 72,

Z DfER. BZOBRARETHOLN M
8D b AT IC A E r miRNA 3RS 5
el THBEECE 3 LRI H
7zo

T oic, B L7z miRNA H v A 6R
MRy =T vy 4 77— %
BB L. % D% 4 X KR EEBBIT» D
BYCE L7274 77 ) —%2ERTEBC
MR L 72,

KRy —rvH—ick s 12 ¥ 70
DIENT &, FIMFEY ¥ 7A@ niRNA 7



a7 7 ANOEURICEINL 72,

MR ER R BIC O R VIS5 RECH B 7
4 7Y =3, SP-DEfTICH 2 T, KA
— 7 vy v  (NGS : Next Generation
Sequencing) X % miRNA OFH T 7 7
ANENTIC X BhfEE =2V v %17,

BEY 7 r—r2iED T BIMEr Y 7
U B INEAE I, HCEBLEERE, JErE
ficowT, XERr—7r v —ic k3
miRNA 7’1 7 7 4 V) v 7 ERAT 9 UG L 7oA
RiconwT s 722 =9 %7\, K%
DL D b~—H—miRNA & RS,

BEPRAEERE CRrICIPIRBERE) D2 L X
O RIEFERE (RIKEE ¢ ROGHEE AL HIMER)
E ORB#EIC O WTHNTT B,

fififafk i COPD DJFE~— N —Th 5
Fibulin-3 JX O8N SP-D Df#ff# EME L. £ D
i S OMERERRZ T DAE SR & miRNA ZF5ER &
L 72t & o MBI 2 it 92 2 & T,
MR ERERIC D e R V155 N F~— 71—
R, ZofHMESEEZRFET 5.

FAFE L 7= 773 L% AV T ER, a7 iE
OB X UZHEEONMEZT S (H
B3, ¥bic, ENTEICHERINTVS
BEDO A —H—DMBARZIEZ IOV TOD
By ETY (HN®) ., (&¥f8)

W ITINAK , AR FE3R, a2 ER L
NEKT 5,

E. f&3E

{72 DRI b L 2 iR ED b AR
FRNTIC AT 7 miRNA Zo0fiE T 2 2 & 7a <+
SRS TE 3 LRI N,
XHIC, BHUS L 7= miRNA v A5 K
MRy =7 vy —trHo 7477 ) —%
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ERC L. % O A4 X504 B OE BT 2> &
FRNTICE L 7274 77 ) —%{EKT&E 5 C
& HMER L 72,

KRy —7r vy —Iic X 2@r s, &
MiEH¥ v 7A@ miRNA 71 7 7 4 L DHL
BT L 72,

WEY) 70—+ ZiED T BIMEY v 7
Vs B BT RS, ACE LB, JEMLeE
icowt, XA —7r vy -tk 3
miRNA 7’1 7 7 4 V) v 7 RAT 9 UG L 7
RiconTr 7RZ =D %7\, &%
DL S B~—H—miRNA & R,

BERAEEE CRrICIPIbERE) D2 LB X
O RIEFERE (RKEE ¢ ROCHEE AL | IMER)
& OBEIC O LT T B,

itk i# > CoPD DJFE~— N —Th 5

Fibulin-3 X O SP-D Ot £ L. % D
FE S S OMEERZ T DA & miRNA Z5EE &
L 7=t S & o MBI 2 i@t 95 2 & T,
MR EEBIC O V35 N4~ — T —
R, ZofHETEZRRE T 2.
B L 725k 2 AW ¢ IER, g7z 1L
OfFEfB L UZBEEOFE 21T > (HIN
@), ¥bic, BNTELFRINTWEE
BDOA—A—oMBAX X IO TOMRE
x>

F. @ERERIEH

L.

G. FRREE

1. FCHE (KFFEIcBEST 2 H D)
L.

2. FEFER
=L



ZDOWfFEIcE T, MM PEMEICEE Y 3
H. HEERED HE - B8R0 2HDIERD o7,
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#Zh 1 M miRNA 7u 7 7 4 L (2 0ft : B)
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