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B K A llila~ 2 a7 7 — OANDOE
W 1L 0D Bl TR A A

ol WL R
A L
C:

BRIz kB~ 27 7 =2 (AM) ~NORE LB F% O RERHEIZOWT, v 212 10
H W2 X 6 W2 (E AR OB B A Bat L7z, AM OAIIERIE, B X 0 A RRICHNIL 7248, B2
Hb % 8 B H T U, JEBMERE & [AFEE O R{E 25800 67z, MBRER, B2 X 0 e itk
(LR 22N 75 & DN REE DML 2700 523, 8EH CHIfE L 7=, WMIEREREI, B
KO OWK MR B AR A BIE S h, 8HEH T EHAKRIERAEL, MEIXRD 6hkr -7z,
MBS A REE, B K DB L 7245, 438H, 8 H T4 ICm{Ef#EM A0 6z, CDllc
FKEPUFFEBUL, BEIC & 2 B30 b hish > 72, TNF-o mRNA FHUE, WEIZ X DA RIZHK
BU, ZO%4EH, 8HHTERIEIZRY SNk r -7z, WHEBE (H0.) PEAIL, WX A
FISHIMU, 4H, 8HH TEREIXED 6kh 57z, DNAHEIE, BEIC X ARISHML
DNA 25| 2 hie», Hiktk 48H, §EH TH{E L7, CAT mRNA J8UZ, BHIZ LD
AREICHML, Z0% 48H, 8 EHTRIE L 2. CD206 BPEflatb1, W@-ihﬁ%tﬁTu
M{EI3EA 6 e > 7. AM Ol ¥ & Ml Res, B ik 8 HH CHIEN D S hizh, f
PRSI X h, @@ia@%h&#oto%wﬂﬁwﬁ®%lkbf ) 2 VR R AR
LU E A Sz, BRI XD AM Ok, MRIEREIZEIE L 7228, RyERRED l{E I
R OENLEH 57z, 72 M1, M2 R AM OBEREIE, B Ik X 0 MITEIEER0 & ko 7z, B
12X % AM OB R P L RS BERE MITE X e 2 &3, W2 BE i g R oD R 12 B 5
LTV AR RIE S5,

¥—7— K W Wb, Wi o a7y -V, RUERRE, RS, N

RN GRS R
o ENERAY Ef ﬂ¢$
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1. 8

SN, FURAE, RGO, BRI, PREOE, SRV, < 80RO A W 72t
HromkEEhakE MU (BRI 26250, FIG0E, SCRIE, DRSO, FRHE & ORI A
F LW TEEE# /a8 (Environmental Tobacco Smoke : ETS) &FEHEN T3, ZTh b & xafliD
iz, %6000 FEEHOIL B G Eh, £ OHIZIEH 200 FEEOAFHWE, 60 MHO BHEWHE »
BENTND, 72, WHOREIZKD A ZMHERFHIZTT 6N 5, #2HICE, —BILRE, —
@ﬁﬁf;*@k%%,TV%:Tﬁaﬁaiﬁq&¥mtd,5N:®I&%Té%6:3%y,ﬁ—
L, RYYELY, DAFL= vy 7 Iy, wLgyhkELEOBEWE, RIEIGEDENEEH
TW3 (1,2), ZOHT=aF VISR 5T\ 5 728, BUEZ IR b7 ) B % %
DIRL, FEVEICHER S5, WIS K> TRIET 20 & LT3, i, WMRIEROREES E N
BB, £, BUEIZ LB ANEANOFEDL, ES T TCIREL, BEFZEMNIE (Chronic obstructive
pulmonary disease : COPD), 545 3¢l d 7 & DU, pRFEE, SF-E 2 & AT B U 7= fa b
HTTedd (34), MARTIE, FEHK 540 FABZ2NTOMAIZLDIELELTED, 2D 5 60
FNIGIEREE DZEEIZ L B DTH 5, & b OlliiZH 6 ~ 8 (EMHDOE R 0.1mm DMfifa T
B &N, Z ORI 50 ~ 60m? TdH 0, ZOMila% /i LTI OARIMER & 22500 O — iR 3K,
MR EDH AT EITH> T D, FMIEEIIARCES N TED, ERPICEEN MY A
L2 25 EEID AL 28, RO FERIEDSE IR Td 5. Z Ol RRGPHH % 1 5 HE % Gy e
& Uil i 2 a7 7 =2 (AM) 2BEAEL T3, BUYEIZ X0 &3 28R 178l 158
T30, AMPBPEELZT3AHERH 5, AMIZIE, MIfivrory—vbM2ivsa7 7 —
VO 2 FEOTFAENH SN TS (5), Micik, FICMIAIvs a7 7 —VURHEELTED, MOk
BB A>T s, AM O EaKREIE, e, PURTORKRE, WHRERPY 1 b A v e
EnETHD 6,7, 72, M1~ 77—V CDIlc Pl 2 RBIL, WEMH#BEE TNF-o % pE
ALTHRYD, FEORBEIMEIZES L Tws 5), —Ff, M2RIivr a7 7 —vid, CD206 HiH % 7Bl
LTED, WHEBRIIEEET, TGF-p AL, MEOBECEREOMEEICES L5 (8),
WD 59 RS BRI RBICBI L i, 1965 8L & FEREIMIH 50 d e FOLANLT, BRA il
mERENTNHS (9,10,11), 51, K& XMilgdt (Bronchoalveolar Lavage:BAL) fiDBHFEIZ &k -
T, BAL WA R GIila~vr a7 7 =V EOREMIAE SN 5 & 512k - 72455R, BEIC &
2 AM OWEB IS LI k-7 (12,13), BYEIZ KD AM ANOEELE Ui, MlakoRgmn,
fa PR oW, PR EEEORINC L 5 DNA A RE XT3 (14,15), %72, B
EDIL-IBR TNF-a BEDH A b4 VKT T2 enME SN TS (16), LA LBYEH L
HIZH T 5 AM ONEEROFHIZ DWW TR, 2SI Ay, 22T, AR TIE~Y Y X1
10 H [HIW2HE X 6 AM O 528 & B2 Hrh (F 12 K 2 RIS RERE 12 DWW THRGT L 72,
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2. EBRMBRVTE
(1) EBRENY

KEEIYNE, SPF (Specific Pathogen Free) ™ 7 ~ 8 lfin C57BL/6 Mfv o 2 (HAZZxT LY —
A2t ALz, M, APROBMFEGIEL Td, sEERRFEMERE IS A&, K
KA FBRERRIZL VKR I N2 DTH S,

(2) ZNIAXFEOTIZANOERE

ANTE, T ANE —FEHEE72IE T (Research CIGARETTE 3R4F : =25 > 0.73mg, 4 —
JL 9.4mg,University of KENTUCKY) ZfiH L7z, AEERZ 7y V2 —iE, K1IZpmLi, 233
FFEETR L, 4N T ERERAERE (MLP.S) #HWTiTo7%k, v A& —LFDF v VIV =D
HUZ AR, REIZHE UIAAK, 1 puff/35ml/2 o T4 1 H 20 A, 10 HiE, BUEOREZ 3 HiH
PIEZF K5I LTy ACBEREE2 1T 5 72, THABEREL L, B X g T\WAne Y 2%
FEBYTRE & U 7=,

(3) SEXFAE% (Broncho Alveolar Lavage : BAL)

BAL E, FEW2E s K OWME~ & 2 OREFENIZ PBS () [Mg¥, Ca* #&F AW ] TL0fH/mML -
VL XY FIL64.8mg/ml & 0.35ml S L, YRIFKEHC & D REIES &, WEFEADNF I L vy
b AEFOTESR2? S 3R TREEZTIF L, MROREX AR L, 27G HEHETREXITE
Flly, €227 Y RNLEF21G 22 LidA, XAESXO PICFiiR 2l U TAEITE LIAAZ§ED
[ X5 &SI, PBS () Iml DA-72 1ml &) ¥ P &EHIAHT, PBS (-) #MliNEEAL,
[ S % e & 5F 5 My, 2 oMb & S8 et (Broncho Alveolar Lavage Fluid :
BALF) & L7,

(4) AM QOFES

AM O F#ELZ, iR T 72 BALF % 1000rpm, 10 47[, 4°C TEL#%, EHEEZBMDODKRER (+)
[RPMI1640, 10% FCS, 100U/ml ~X=>V Y G # U %4, 100ug/ml AL T v A YV EEd]
0.5ml ZHNA CTHEE L 720 Z OMIREEE 10ul 12 0.2% F V8 70— 10pl ZH1A, YISy T —
R MIPERR D IC T, MEREHRAE Lo Mg e U, SR iR L 72,

(5) Y4 b REEROIER

P4 b A VEROERL, pidTcHEZ AM AR (+) T1 X 106 {@ /ml (ZER%L L 22, 100ul %
254 K252 FIZHFL, 850rpm, 6 3 DL, Mz X354 o5 2oy, F54v—
THIE X E Tz, ZD%, AFALTLIA—NLEMIL, 2HBEEL, X FLT7LIT L EWEIE
FLAPYEIE A RN T 30 Sy G L 7z, Jetatk, 274 R 20HlH» 6 Yl 2 KEATin
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WL, WRXE YA P A VEREEL 22,

(6) EBFIEMBEICES AM OBHIEEES

AEHBW (SEM) B3k (4) T 5 h7z AMIFE#K %2 1000rpm, 4°C, 10 ZrfhEO L, 1 X
1051 /ml &5 X HIZR (+) THMRLUZ, 2O, éH4&L 1ml ~Y) ¥ P12 NANO-PERCOLATOR
(JEOL) %% L, MMz 100ul 2% F L, TI 70— 100nl i FL, 20 pREE L=, >V >
VTS |1, 288K T 3 Mgk L 72, NANO-PERCOLATOR % MSP-1S Magnetron Sputter {2 A#1,
3TM, A& —7 4 V7 EFV, ARSI OX T Miniscope TM-1000 (HITACHI) TH#I%ZL 7=,
EMTE T UMEE (TEM) 355 TR6M7Z AM %2 25% 7L 2 L7 L7 e FEEL, KV HF+
VI LTV — b (RALTF A2, (FRNR=2 54 b)) RiZ#kd, 10 RERER, 0.1IM PBS T
WU, 1%MEEA 2 Iy 4% HOTERT 20 770, %EELZ, ZRRTHREL %, T4 —
N ESFSRINC K > THAKL, MKkT7 X N I22BRR L, 20K, Mlldz K> 812 #lFicaL,
60C T MEA X7z, ZOKk, BHUA (F£X 100nm) Z{EEL, BB~ 7 =)L & Bt CHE

Pz iry, BERE TEEMET (HITACHI H-7100, MEFEIE 70kV) % HWTEIEZR L 72,

(7) Dot Plots, #ilaREHENFEIRE BREK

Jik (4) TR SNz AM I Lysis Solution 1ml 14 T 1000rpm, 547, 4CTiE/MLL, PBS (-)
Zoml A CHWGELL, EWEZEROEE, WHEICR 0 #MA, 5 X 105 /ml & &5 K5 I1ZH#
#L 72, Dot Plots 1%, Z OflifiaiilEik 100ul % FACS Calibur (BD) THUDAA, FSC (Forward
Scatter : BIABEELE) i SSC (Side Scatter : HIFHEUELE) DM % 1T - 7=, MfuZ PR D
FRBUX, Z OMIBTFEERR 100l 12, FITC (Fluorescein Isothiocyanate) ik dPi CD11c Hifk, Pl
CD206 fifk& zhZh 1ul A, PBS (-) Z#4& 200ul iS4 5 X514, 4547, 4C, WG TK
B X7z, RIBHk, FACS Buffer 2ml #M14, 1000rpm, 1047, 4CTEOL, LBEZEHD Bz,
Z D%, WHEIZ FACS Buffer 300nl 214, FACS Calibur {2 & D 24 >~ 7)1 5000 flE DA 2 HL D
AA, FL-1 (Fluorescence-1 : f@Hik) O AME L, PHMMlglt®E %KD 72, AM O HRHEIE
FL-1 THIE L, HOEHETRL 7%,

(8) HEHa~~0O77—< (Alveolar macrophages : AM) MDIEE

96 GRS EE 7L — MIZ, ik (4) T2 AM % 5 X 1054 /ml & & % & 5 12 3L U 7= iyl
W 100pl ZMIZ, R (+) 100ul #2004 CTA& % 200pl/well IZL, 37CODA ¥ F 2= 4 — T 24 K
MG L7z, 3538k, LEA2WOBRE, YR L 2222 SolutionD 200ul % HIT Z AlNE % VA fi# X 4,
20C TR L 72,
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(9) TNF-o, CAT mRNA 1]

ARNA W, Kk 8) THONAZAMS5 X 1042 65 AGPCEIZ X b il L 7z, 4 RNA (2,
Randam Primer # I\ T, MLV &AM A BB IGIZ & D, DNA 21E# L 7z, PCR %, AT
7 cDNA ZHHL 754 ~—%MA,30 %4 2 L TPCR 411> 7. 774 ~—I3, -actin (250bp) :
5-GCATTGTTACCAACTGGGAC-3", 5-TCTCCGGAGTCCATCACAAT-3", TNF-a (253bp):5'-
AGTGGTGCCAGCCGATGGGTTGT-3", 5- GCTGAGTTGGTCCCCCTTCTCCAG-3’, CAT
(368bp) : 5-TTGACAGAGAGCGGATTCCTT-3, 5-CCAGAAGTCCCAGACCATGT-3" % i Hl L
7z. PCR #%, M5 7 E&MHY 27 4% H\\T PCR BIEEM O/ F 2R L, Image J 2L
TIRAT 24T > 72, ZTHZ1D mRNA OFBLUE, mRNA/p-actin [IZ & O PN 8BLUERE 2 KD 72,

(10) DNA &S

DNA 851%, Comet #EZHIWT, Mz G L 2BAUKEIL, HOERG L CRHEL 72, 1% 7 4
O — ZEEAEER L, TO7Ha— 27 VERE ML TRIRIZL, 42°COMRBHCRUE L 72%, #
% (4) THEHN AM & PBS (1) T2.5 X 105 fiil /ml 12 U 7= I8 10ul & 1% 7 4/ 1 — 2R
Mi% 100ul 2~ A4 270 F 2 —THTRAL, ZD5 5 75u % Comet HZ 54 K5 2 Lic7 Ho—
ADVBITh B K ICIRT 72, 2 D%, AT, T 15 MEtE L, Fufblz, EEo x5 4 F
I35 A LDz, FEETHIE L 72 Lysis solution 1Z#2 L, 4°C, BT 60 /rMIEHE L 72, KIGHE,
Alkali solution {23 L, =i, WHATT 30 AM#E L7z, RidORIBE, 7% TBE Buffer 12547
M2 L, PedfE% 20T 572, Z0%, 7~ VUkEE LT, 30mA, 10 27 ksl %
fTo7z, VkEtk, MEEIZZATA P I 22O L, FILE 70% T4 7 — i 5 3R L CEE L,
W TRz S 7=, [EE, SYBR green I 44a4E 20pl & 7L FICHE N L7z, Jetatk, E4HIHOL
SAMBH- &0, Fta X N80 DNA % 350 ~ 500nm DR TR L, H{REZHDAAZ, 120D
YT DE, A BEEAEIC 30 ~ 40 Y, Comet Analyzer C Tail Moment & Tail Length
%Ml L7z, Tail Moment i3, {815 X7z DNA RA/RL, HOFLEREE ROROEEO M (2
DU / MR OHONEE) TR L2, 72, Tail Length i3, #iffi &7z DNA Wi DOk
INOFREERL, BERBOHZORE S AHEL, DNA H{5AHE L, Index THL 7%,

(11) E4EFE (H.0.) EE

H,0, PEZE 1L, 2°,7-dichlorofluorescein diacetate (DCFH-DA) # FIWTHIlE L7z, BAL 12 & D[]
L7z AM % R (+) T5 X 105/ml {ZFA% U 7= MliEEK 100l 12X HICR (+) 20014 T990ul 2L,
UAFNANT 3 F Y FTHMLUZZ 2mM DCFH-DA % 10ul N4, 37°C, 30 FRHRFERIG %175 720
JIe#% 1%, FACS Calibur & T, H0, FEAE DR EMIRa A HlE L, BitEfilabE C/R L 72,



150 BT X BN~ 2 1 7 7 — DO RSB L B E % o MR

(12) FhREEAEE

NS, SHD~ w7 X & L5E50%, Mz PRI 72, Mi%, 10% P HREH L L 7L T b FIRISIRIE S A,
[ U7, [EEL =M%, WEEADAZEE Y2y PEHWT MY I V7270, ikt a=»
LH ey MIZAR, 24 ERARPEL 720 A — b F 2w PEHOTT LI =LKLY, /3574 ¥
B A 470, Tissue-Tek & W THi#AED /ST 7 4 v 7 v v o 21U 72, MUY O/E8IZIE
37U b—LTINT T4 Ty ISR E Am QU 2/F L, MIRSRERSE, ~Nv b+ -
IADVRGEITD, EATA P TEHAL, WX, FEMETCEEL 72,

(13) FEERTE
FREEREEX, 2 TOFEBRTEHME (mean) & fEHEFRZE (Standard Error: S.E.) %K ®,
student’s t-test {20, JEBLHE & BAME 2 b U, p % K®, p<0.05 2 FE L L7,

3. R

(1) EEPIEICE D AM BANOEE

AM Buid, JEBZERE 31 X 10 + 2 Il /mouse (mean + S.E), W E#: 1 HH 65 X 10* + 8 il
LEBE 71 X £ 2, 2HH 49 X 10* = 1, 33EH 42 X 10* + 4 {ifl, 438H 58 X 10* £ 17 fldl, 6
JAH 38 X 10t + 51, 8H 33 X 10* £ 4T -7z, AM DMK, FEWBERE & Mg U W2
Hik1 HE (p<0.001), 13#H (p<0.001), 23EH (p<0.001), 3#EH (p<0.001), 4HH (p<0.01),
63H (p<0.001) THEAEMMAGED 57z, 8 EH TIXIEMIERE L A FchlEL~ (K1),

1) BIERroa—)L
1— BE o 1 % D AR 1
ANERE
I i I I I I I I
[ omm 1T 1| I | |
18 18 258 3:E 48 638 88
2) AMB
80
*kk
0
% 60 |
§ o | *kk
o
T 40}
2wl
Fool @
1L 1
0
FERLE 1HH 188 28H S3EE 4ER 638 8@ H
BLEch Ik %

X1 Wiz k5 AM B0
C]: JEmzym M : 208 ) a) mean = S.E. ** : p<0.01, ***: p<0.001, JEW2MERE & Foiig
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(2) mEfEehEIC kB AM O Dot Plots NDEE

AM @ Dot Plots @ SSC fifiid, JEBZHRE 150 ~ 560, B2WidhiE%: 1 HH 280 ~ 1000, 13HH 280
~ 960, 23HH 200 ~ 880, 3 H 180 ~ 800, 4 H 180 ~ 760, 6 HEH 180 ~ 720, 8#HH 160 ~
580 TdH > 7z, B2 ED AM @ Dot Plots (&, JEBMERE L gL ¢, ik 1 HE2S¥L,
HEA RS 5 & 1% 12 SSCliA D LIEI{EAGE® 5 hiz (X2),

1) JEmyE 2) ByEt 18 H 4) 2;88
NS Control = smoke 1d Control 2 smoke 2w Control 1
g g - R
g g A
89 z 8 T
Q Q
#e]- 33 %
CER g
o o
0 200 400 600 800 1000 200 400 600 00X
FSC-H FSCH
5) 3:ER 6) 458H 7) 6588
§ smoke 3w Control 1 g smoke 4w Control 1 2 smoke 6w Control 2
=24
. B
: 2
&
3 Ch
o
28 g
2
& 3
o 24 -
, C 200 400 B0 800 1000 0 200 400 600 800 1000
0 200 4ggc 2?0 800 1000 e FsCH

Xl 2 W2 k% AM O Dot Plots D2

(3) mMEIEICE B AM Ol EADHE

Mk & Dot Plots ORIEAFRD 6 h/z7z8, ZHLBEOFEEIZOWTIE, FEBMEE, BHIZXL >
THRENPRO o2 bs 1 HEH, BIEEMN23ED 5 hz 48H, BEIRSS5hz8HHT
BlE L7, AM Oz REIL, JERMERE L ol LT, w2l k% 1 0 H il iatk ok, Wi
NIZZE R A3 TERE X 7=, 4B H T & RIS AM OIE AL R 22 fan Bl <, [RIEIE0 5 ks h 5
725, SHEETHEPRO Sz (K3),

(4) MMERIEIC KB AM OBHIZEEBEANDSE

AM O SEM 1§13, JEBMERE T3, MFuRmICREE L 72 v £ RBEOBIEN D 57z, BEH L
%1 HHTIZ e ¥ QYU &R R S, 4B TAHL e 20l 2580 5h, 8 H TIERZMRE
CAFEE D v L IREE S BIE S h, HEARD 67z (K3), AM O TEM §i3, JEBYERE & bk L
T, Wik 1T HETIEE, AMINERICA 2 39 ATl S - AR EGE S, 48H, 8MET
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LEARp RSN, DR s kr»r -7 (X3),

3 W Eic K 5 AM ORZEN D E
1) JEEEE, 2) wagirhibte 1 HH 3) BUIbs 40HH, 4) BMEHUER 8HH, — %, - BAK
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(5) BYMEdIEIZED AM OBFRELADEE
AM O HREECHRE L, JEBWRE 3~4, B bt 1 HE 20 ~ 30, 438H 10 ~12, 8BH7~38
T43HH, 8MH ThlEEnZR 7=, seasbEERo a7 (X4),

50

40

30

h e
Qg?ﬁ 1 H — M1 H

g — B 4B R
5 Bk % 88 B
=
=
o
100 10! 102
BHILRE

4 Widh EIZ kA AM O B R AN DR

(6) MEEHIEICK D AM D CD1lc FEiEMaLEEE & TNF-0 mRNA EIRADFE

AM O CD11c FPEMB LRI, JERMERE 92.1 &+ 2.4% (mean + S.E.), B2 1 HH 90.5 & 0.6,
4 AMIH 93.3 £ 0.5, 83H 85.6 + 1.0 Th 7z, CD1lc BatifllultaRIL, JEMIERE L kL ¢, W2
Jbt: 1 HE, 48H, SHEATHIhEE»ED O hEr» 572 (X5, AM O TNF-a mRNA
FEBLIAIE, JEERE 1.35 £ 0.08 (mean £ S.E.), W2 E#% 1 HH 0.27 £ 0.02, 438 H 0.32 + 0.06,
8HH 0.40 £ 0.07 TH -7z, AM @O TNF-amRNA FHUL, FEBMERE & g U ¢, BY%HIE% 1 HH,
438H, BB TZhEhAREL (p<0.001) KTHRD A, BIEIERED bhahr -7 (K5),



154 BT X BN~ 2 1 7 7 — DO RSB L B E % o MR

1) CDT1e 2) TNF-a mRNA
100 12 . N
Y . ) EME 18 48 SE
70 t
~—~ 08 "
X 60 | B
{g 50 | E 06 |
«Q
g o 5
E 50 | % 04 f
20 | 02 |
10 f
0 0
JelE 1HH 48R 838 JEYE 1HH 4EHEH 8E
BREch ik % BE o i %

5 BAmirhbiZ kb AM @ CD11c FEtEfilatt s & TNF-a mRNA FEBIA D E
O] JEm2 M : W20 | a) mean = S.E. ***: p<0.001, JEMZEERE L HolR

(7) WEchIEIZEL D AM O DNA EIEANDRE

DNA {513 Tail Moment & Tail Length ZHWTEHMIi L 72 (X1 6) . Tail Moment &, JEEZERE 0.7
+ 0.3 (mean £ S.E.), Wb 1 HH 6.4 £ 1.8, 43HH 2.2 +£0.8, 8HH1.9+06Thbh, JE
WARERE & beik U T, WMt 1 HE CR3AERE L (p<0.01) B2 5hes, 438H, 8HHET
I3 IR & [FRIFRRE & CMIE L 7z, Tail Length i%, JEWZMEHE 3.3 £ 0.4 (mean = S.E.), WML
%1 HHD59.4 119, 43HH 26.1 +£12.6, 8#HH 89 £ 03 Th v, IEBLEHEL iR L T, Wdih
1% 1 HHTIEAERIS (p<0.01) L 225, 48H, §HEHE CXMEEA1ED 5hlz, ZhbD
RS, WIEIZ K > CDNABEAGIZFEZ Shzh, WSk 458H, 8EH THIEAFED S
7z (X7,
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1) DNA{B{ZOFH 2) aryhg
JEnlE BYERIE#1EE

BUMEGIERAGER  BUERIL#SER

S
\ 4

a) Total Length b) Tail Length
¢) Nuclear Diameter d) Tail Distance

Tail Moment = Tail Distance X BDEEDAF/HMESAOEEDEE
6 W2 iz kB AM O DNA B{5 1§\

(8) WUERIEICL D AM DEMEFT (H.0.) EENORE

AM @ H,0, FEAEIE, FEBLMERF 65.2 £ 1.0% (mean = S.E.), W2Ehi#% 1 HH 87.5 £0.9, 438
H 884405 8i#HS80.7+16 Th-o7, IEBMERELIIRL T, 1HH, 43H, 8HHTZhT
NAERIZ (p<0.001) BIMLTHD, MEEFRDShE» o7 (K7),

1) Tail Moment 2) Tail Length 3) H,0,EE4%
100 r
9, 80
9 } Fkk kokk
8 r 70 80 | sk k
Tt 60 | —~
6 A i I
5 50 é 60
a5 | I
2 40 } ESO
4T 10 t
30 | =
3 30 }
20
2t 20 |
1t 10 10}

0 0 0
#uE 188 4EE SER JFEME 1HE 4EE 8@H JFEME 1BE 4EE 8ER
L ch Ik % B b k% WL b || 1%
7 WA R kK5 AM OFEVERESR (H.0.) AR & DNA HIEAN D%

C]: JEmz)m M B20% | a) mean = S.E. **: p<0.01, ***: p<0.001, FEB2MERE & Foif
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(9) EE(EchIEIZ KB AM O CAT (Catalase) mRNA FIHADHE

AM @ CAT mRNA ¥Bikbid, JEBYERE 0.39 &+ 0.03 (mean £+ S.E.), BUHA 1% 1 HH 0.84 + 0.22,
43HH 0.52 £ 0.14, 83 H 0.36 £ 0.09 Tdb - 7=, JEWUEHE L LR L T, ks 1 H H THEZ (p<0.05)
BIMAER b hr=A, 438H, 8HEATHIELA (X38),

1) CATmRNA 2) CD206
JERME 1H 48 8& 100 ¢
B -actin 90 }
1 S
* # 70 |
09 | E N
08 = 60 |
gg; § 50 } *%
@ 05 | or
= i a) 20 | *okok
8 0.4
03 20 |
02 | *
01t 10} .
0 0
JEBE 1HH 4E R 8EH JEBE 1HH 45EH 8EH
B ch Ik & BUE ch it 1%

8 Wik Iz k5 AM @ CAT(Catalase) mRNA 78l & CD206 ButEfia b2~ D522
(] JERZ M : 20 | a) mean = S.E., *: p<0.05, **:p<0.01, ***:p<0.001, FEMZMEHRE & ok

(10) MYEhEIC & 2 RIEEEANOZE

FERLERE & b U T, B IE: 1 H H TS ST ORR LR Ra 0 S8, B iAE o vl A R
SNz, 4EHTIE, MKE ORI L ORE AR X, 72 8 HH TERBRIZ, SN
JELTHD, BE»RD SN, o7 (K9),
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1) JEELE ) 2) l¥¢E'=I=.I.I:&1 H E

< Ff. ¢ FE < EE
9 m2prhlIC X B i EERLRR N O S

(11) M@ EIC K3 AM O CD206 FRiE itk =ADE

I B AT R O BIE 23500 5 s b 5 727280, MOBIEIZBES L Tws M2 flvsu T 7 -2
DY —J =T % CD206 Pt =RIZ DTt L 7z JEB2MERE 59.3 & 3.1% (mean + S.E.),
mHEhb% 1 HE 109 £ 0.2, 438H 45.1 £3.9, 83H 30.2 £ 2.9 Th -7, CD206 5 EAlla kb=
13, FEMMERE ML C, k% 1 HH (p<0.001), 43H (p<0.01), 83H (p<0.001) THEIZ
KFLTkD, BEEREDSNE»>7 (X8),

4. EE
WU & B AM N\ R2%8E & B2 ch 11 1% O MI{E O RIZ 10 5 FREREIC DWW TRET L 72, BEIZ K 5
AM O, JEBIERE L i LT, B 1 HE, 1EH~ 6 HH THRICHEML Thas,
W H CIERMERE & RO L AL E TR L 22 AM BORNE, s/ 852icE Eh 3R HFo 5
MEART S5-I HIRMKRRIMA SHZHEAL, WiNLZzEF 1 6h, AHLO®REE KL
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(17) . AM ORI DWW T SSCIED ML 7285 F 4 6, AM OB O ML 23 4 T 7223,
B b 4 H T SSCEDO DT h AP 1D 5Nz, X 610, Bk 8 H Tk, JEBE
HERMEDOL L TH{E L7z, AM OMfaEE IR % 1 HEH, 438E T, AL Z2HaE
AMER SN Tzn, 8 MHH TIEWMERH DL N FTHITE L2, & 512 AM OMBIZERHE 12D W T
WhT-728 25, BhIE# 1 HH T, b 2REEONL LR 5h, 4EH T I
R HENLEH Tz, BYEIZ KD SEM BOMEZEII OO TEFAMKOBES IR TS (18), BUE
b 8 EH Tk b L IRBRE A R X, JEBMERFO L ~L £ THIE L 72, AM O TEM 1§13, FEm2
JERE & MR UC, B bA: 1 HH T, A4 2 3 AICIR 2L S h 2B T EEOEVE A
RomE PRI N, 48H, 8HH T HAKIMR SN, ZOHAKEZ2 NI EThY
BTiRaL, DLAZNNAMIEIZ L > TEC RN EEMTH B EL16N5, £72, AMDHA
KUOCHRIE ORERH R 5, WUk 4 8H, 8HH THRAICIIE L 22, 5844I IEER
Nkh o7, M MO RIE D b7z, W2 ML~ —7 —TdH % CD1lc BETEM
Hatb BN DB DWW THGET L 72, CD11c BtEfifatbaid, JERMERE & ol L ¢, B ab# 1 B H,
438H, SEHVWThEZ»BDON G572, MIBIv s a7 7 —DIZB5 L T3 TNF-«o
mRNA FEBUS, JEBMERE L L U C, BEbs 1 HE, 458H, SEHTHRICIKINL TR D, [
BB NE, 57z, HhERS~vr 07 7 -V EORMIE, EEMBAIZED A
NADPH # % ¥ & — ¥ & 3L § % Z & TWlitEmeRiE (ROS) #pEEL, HWEALR§ 5, B X
D AM A 23N 2R 1A B & UTHLD AR, ROS 2EET5 2% 2 60%, ROSDO—FED
H,0, PEASKINE I LRIE, SRR & ik L C, W2iivbabs2 1 HH, 438H, 8HH THREICHNML Tk
D, EEPEDENE» 57, ROSFEAIZEL TZINE TIz, &3 ffimLEEo AM e b
i WITE ROS BEAEDBMA WML S TH D, FAMORERTH -7z (19), BUEIZ X 5 ROS ¥
EORNNE, AM ABBYEIZ X DA Sz 2N ER 728/ L, Tho2/E - BRET 520108
FUZROS 2 EL 72720 THhH B LB L 6N 5, #MIELAR (H0.) 7% LD ROS i DNA {5} % 55
THZEBAMENTED, 232l DNA IFEOFEEICE G L Tnwb ZenfliticshTn 3
(20), 7 ZC, W2l AM O DNA G2 D W THRET L 72, DNA BIE O IEIE T H % Tail
Moment & O Tail Length O /7%, JEEMERE L LR U C, Hib#: 1 HH THEIZEML 7228, 438H,
8 H TIE, IR L FFEE DL L THIE L 72, DNA GO MIEAGED 5172728, H0, D
WL TH 5 CAT (Catalase) mRNA FEUZOWTHE 41757, CAT mRNA FBUZ, JEm2mp
LI LT, BYEhIE 1 HH CHBAMA R 5hzh, 4HH, SHEHATHELE. Zhen
MRS, Bt 48 H, 83H T CAT 28{E L 72729, #FPEA Sz ROS (H0.) %FRZE
LEh§, Bk 458H, 8HH T8 HO, OB LMMAF G L-EEZONS, BHIZL 2
8| ROS A TNF-a DBIE T %#5HT 5 Z & T, TNF-a mRNA BEMK T4 2 5% 50, ROS
DRI D ARG C RS- L T3 & & 2 Sz, BREERRRAT Rk, w2 bgt 1 0 H oMK
T, JEWMEERE PR U, R B R L, BT ORI R S R, 4B ORE N
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Effects of smoking on alveolar macrophages

and the restoration mechanisms after smoking cessation

Honami NAKATA
Minoru TAKEUCHI

Abstract

The effects of smoking on alveolar macrophages (AM) and the restoration mechanism after
smoking cessation were investigated by using AM from smoked mice for 10 days and after smoking
cessation. The number of AM were significantly increased by smoking, but decreased and restored at
8 weeks after smoking cessation. In morphology of AM, the internal cell structure was complicated by
vacuole formation, but restored at 8 weeks after smoking cessation. In the ultra-micromorphological
structure of AM, the pseudopodia was disappeared and inclusion body was appeared by smoking, and
the inclusion body was confirmed even at 8 weeks. Intracellular autofluorescence was enhanced by
smoking, but the restoration gradually was observed at 4 and 8 weeks. CD11c-positive cell was not
affected by smoking. TNF-a mRNA expression was significantly decreased by smoking, and the
restoration was not observed even at 4 and 8 weeks after smoking cessation. H,O; production was
significantly increased by smoking, and the restoration was not observed by smoking cessation. DNA
damage was caused by smoking, but restored after smoking cessation. CAT mRNA expression was
increased significantly by smoking and then restored at 4 and 8 weeks. CD206-positive cell was
significantly reduced by smoking and was not restored. Cell number and morphology of AM were
restored at 8 weeks after smoking cessation, but immune function was not restored. In the restoration
mechanism, there is a possibility of association with excess production of HyOs. Smoking cessation
restored the number of AM and cell morphology, but did not restore immune function. In addition, the
functions of M1 and M2 type AM were not restored by smoking cessation. The effects of smoking on
AM persist for a long time and immune function is not restored. These results suggest that non-
restoration of AM after smoking cessation may be involved in the development of smoking-related

lung disease.

Keywords : Smoking, Smoking cessation, alveolar macrophages, immune function, Reactive oxygen,

Restoration






