goboogoobgad

EOOODOOO OO
oboooboooobooo

go0210 9024000
oo0210 120 3000

ooo

gobooooooOoOoooooooOoOoO0oO0o0oO0ooOoOOoO0oO0oboooOOoOoOooOO0n00O
gobbeco0O0O0DOOODOOOODOODOOOOOOOOODOOODOOODODOO
OO0000000000000 (Alveolar Macrophages: AM) U OO OODOOOODOOOOOO
AMO000O0O0O0O0O0O0O0O0OOOOOO0O0O0OOOOO0O00000000 AMOOOOO
gooooooo0o0o0o0ooooooboo0O0o00ooooooOo000000b000000000O0
gooooboooooooooOoooobobooboooooobooooboo AMODNADDOO
gooooOoOo0o0o0oOoOoOoOoOOOO0O0OO0O0OCOOODOOO0ODOOOOOOOOOOOOCOO
000 AMODNAOOOOOOOOOOODOOOOOODODOOODOOOOOOOOOO DNA
goooooopoooooooo

goooo0ogcstTBL/e0000O 1020001000000000000000AMOO00O0O
000000oo0oooooo0o0ooo0o aMOO0O0O0O0AMOO0O0O0000O0O0O0OOOOOO
AMO0O0O0O0OO0OOOOOOOOOO0OOODODOOOO AMOOOOOOOOODODOOOOO
AMOO0O0Q0O0OO0ODOOO0O0O0OOQOOODOOO0OO0OOOOODOOOOOOOODODODOOOO
gooo AaMO0OO0O0O0O0OOOOOOO0O0O0OOOOOOOOOOOCOOODOOO0O00O
bbb AMUOD0OD0O0O000ODOO0O0O000O0O0AMO0OO00O0O0 (H0,,0;)00000
00000000000000O0DNAOOOOCOOOOOOOOCOCODOOO AMODNADO
gooooOoO0o0o0o0oooooOoobooboooAaMODNAOOOOOOOOOOOODOOOOO
DNAOOOODOOOOOOOOOOOOOOOOOoOoooooooooooooooooo
000O0DNAOOOOOOOO0O00O0O0O0O0O00ODOODOO0ODOOCOD0000FesODOODOO
(CDhos)O0OoooOOo0oooOo0ooboo0oooooo0ooooobooooboo0ooooobooo
gooooooooooooOO0ODO0000O0OO0OO0O0O0DOOO0D0O0O0A0 Caspase-3mRNA OO
000 Caspase-3/70 000000000000 AMOO0O0O0O0OCODOOODOOODOODODOO
00000000000 0000D000000 XIAPsurvivin 0 mRNAOOOOOOOOOO
00000000000000000000000000000C0O000 AktO mRNAOO
000000000oooooooooooOoOoO0OOoOOOO0O0O0O0b0000ODNADDO
goooooboooooooooooOoODbOOOODOOOOAMO DNAOOODOODODOO
00000000 3H-Thymidine 0000000000000 AMODNAOOOOOOOO
gobooooooOobpNAOODOOODOOODOOOOOODOOODOOOOODOOO
gooooOoOoOo0oOooOoooOoOOoO0OoO0OoOoOoOoOoOooOOODOOOOODOOOOOOOO
gooooOo0O0ooo0O0O0O00000 AMO24000000000000DNAOOOOOO
000000000000 AMO 3H-Thymidine 00 0000000000000 OO0O DNA
goooooooooooobooooo

0000000000000 DNAODOOOOOOOOOOO0O0O0O00000AMO000
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goboooboobOoOooooAaMOOOOOODOOOODOODNAODOOOOOOOOOO
goobooobooooOoooobobOoOooooOoOoOoOoOoOobooOoOooooooooboOooon

goo0Do00o0ooO0o0ooObo0ooooOOoObpDNADDOOODODOOOO

1. OO0

0000000000 O0ODO0O0 (Chronic Obstructive Pulmonary Disease: COPD) 0 0 0 00 00O O
gooooooooooooooooboboo0ooooo0ooooobooooooooooo
gooboooz2000000000000300000000000000 11,210

oooooo0oOoOoOoooOopoOOOOOOOO0OUooooobobooboDooODDDODODO
gooooooooooooooooooooooooogooooobobobooooooooo
0000000000000 (Environmental Tobacco Smoke: ETS) D0 000000 OOOO0O
godboecco0O0DOOO0OO0O0DODODOOOOOOOODODOOOOODOOOOODODODOOO
goooooo0oooooO0oooobo0ogoooooooO0ooDooOooooooooon
gooooooooobooOooooooOoooooo0oooooooooboooooooDo
gooooooooooobooooboooooboooooooooobobooooooDobooDo
gooooooO0OooDoooO0ooooOobo0oOooooDooOoooDoooOoon,s, 4o

ooooooooooooooooooooob suooooooooooooooooDo
0000 (Alveolar Macrophages: AM) D00 00 OAMOO0OO0OODOODOODOOOODOODOO
gooooooooooooooobo0oOoooobooooooobbooOooooDoooooo
goooooooocAaMOOOOOOOODOOOOOOOODOOOODOOODOOOOO AM
odde8i00ooooooooooooooooooocoooooob0ooooooooDo
gooooooooooooooboooooobooooooobogoobobooboooooo
goooooooooboooooooobooOooboooo0oooDboo0ooopDoooooo
gooooooobooooooboboboooooooooboobobooooooooobo pooooDoo
goooooooob aMOOOOOODOOOOODAMOOODODOOOOODOOOOO
ooooooooooo

O0000000000O0oOoooooooOo/o0 HowelOOODODOODDOODOOOO
gooooooooODODoDOOO0O00oOo0oooOm™3gdd Esber00000OOOODODD
ggpboobobobobbobioob0 BuoboboobOodgbd (Bronchoalveolar Lavage:
BAL)OOOOOOOOOO AMOOOOOOODOOOOOOOODOODOCOOOOOODO
goooooooooooooobooooooooo o, NMobbboobooooooooo
gooooooooCoOooOoOOO0o00o0o0gooooD aAMOODDODODDOOOOOOAM
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gbobooboboooobooboboooobNADOODOOOOOOOOODOOODOOODOOODO
gooooobooooboooboooboobobooooboboobobooboboOoo
googboooboooooobooono nz-18)jboobooooooooboooooobooon
gbooboobooboobooboboooooob o) ooooooooobooooo
gboboooobooobooooboooobbooOobDNADOOODOOODOOODOOOODODOOOn
gbbooooboobbooboooboobobooobooooboo ne,20i0b0oboobbooon
gooobooooobpNAOOOOODOODOODOODOOOODOOODOODOOOOD
grTbooooobooooooooboooboboobooboooobooooboooooboooobooo
gboooboooboooboooboooooobooD 123 oboooboobooboobogon
gobO0oDbDNADOOODOOOODOOOOOOOODOOOODOOODO0O0OObO00ODOOO00DbO0OO
gbobooobooooboooboooboobooobbooobboo bNAOODOOODbOOo
gboboooboobooboooboboboobooog [20,24,2510

boboobooboooboobooooboboooboooobooobooboooboobooobog
gooooobooooboooooooooboobooboobooboooobooobooboOoo
oo AMUOO0OO00ONKOOOOOOOO LPSOO0 BOOOOOOOOODAMOODOOOODO
gboboboobooboobbooooboboboo o229 0bobooooboonog
gboobobooobooobooboobobooboo AMODNAOOOOODOODODOOOOOO
gbooobooboooboooo

gbooooooooobobobOob AMODNAOOOODODODODOOOOOODO
gbooboobobooDbNAOODOOOOODOOOOODOOD

2. ODOoOooOOoo

21 0O0O0O0O

googobogologboo es7BLye 0000000 SLcOODOOooooooooooon
gboooobobooobooboooboobooobobooboobooboobooobooooDo
goooog

22 000
gooobooboooo0o0ooooobbOo0o0ooobbbOoO0O0gnd CORESTA APPROVED
MONITOR No. 600 BorgwaldtD0 0 0 O 0 1.384mg0 U 00 1440mg0O0000ODO0O0

23 O00O00OO0OO0OO0OO0OOO0OOOOO0
gbob1000000000000Hamburg IO O0OO0O0OO0O00O0OO 1puff/35ml/200
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goOo00OO00ooOOooboOo7o3ggbolig2odblooocooooooo 3oooboooooag
go000oobbooobobo0oobboooba@boooonD Smoking: S)DOOOOOODOOOO
J0ob0OoO0ob0OO0O0On0O (Non-Smoking: NS)O OO OO

24 O00O0O0OOOOOOOO

goobbO0o0ood 1oooobbbooooobobooooobboogd (PARTICLE
MEASURING SYSTEMS) OO0 OO0O00O0O 0.1, 0.2, 0.3, 04, 05,07, 1.0pm 0O 700000
gbooogoogb4000000000DOO0

25 0000O0O0O0OODOOOOODOOOO (CoHb)OO
D000 cowbOOOOOOOOOD3ODODDODODOOOOOODOOOOOOOOOOOOO
Rapidpoint405 (Bayer Healthcare) 0 0 0 0 OO0 00O

26 000O0O0OO0O (Bronchoalveolar Lavage: BAL)

BALOODO10OOOOOOO 1000 sSsO0O0oOOoOoOoOoOoooooopoopooooooo
J00o00o0o0o00oDooo00o0oooo0ooooOooO0oOoooooogOooz2eGOOOO
000000000 mlO00000000000000O0OO0OO000OCOOoODOOoOoOooooO
PBS(-H) 0000000000 C*, Mg 000000000000 1ImOO0O0O000000

a)FNAXFIED T I AN DELE b) Z/NaXRIEP DM FH A XEHFH

100000 |
80000
60000

40000 [

X 104 particles /m3

20000 [

0.1 0.2 0.3 0.4 0.5 0.7 1.0
Particle size (um)

01 000000DOo00bo0oooooooooooooboo
a)000000C7BL/6 0000000000000 CORESTA APPROVED MONITORNo.60 10 2000
10000Hamburg IO 0000000000 OCOO0DOOOOOOOOOwOOOOODOOOODDOOOO
gob0O0o0oo0oo0oooboooOo AsSAIp)OOooodno 400000000000 mean +S.D.
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00b00ob0obOosbobobuobobobobobOobon (Broncho Alveolar Lavage Fluid:
BALH) OOOONSOODOOOOODOOOOO

27 O0OOOOOOOOOO0

gooobobDbOOoO0O0 BALFOOO (1000rpm, 4°C, 10 0)0 0000 0O 0O O ORPMI1640(+ 1 O
gboobgobioerCcSOOO0OO0 100umiymlOO000000000 0.1mgmlOO00000
R+ OOOOs0p00OooOoOoobooobooobD aMmooooooooooD 02%00
gboooooooboboboboboobooooBALOOOOOOOODOODO 98% 000
AMO0O0O0O0O

2.8 Dotplot DO0OOODODO
2.8.1 DotPlot 0 O

BALOODOODODOO AM O FACS Buffef] Ca**,Mg>* 000000000 (PBS(+)00000O
0oddd 1% 0 01000000 FCSO NaN; 000 D0OD0ODOO3001 000 0O 0O OFACSCalibur
OO00DotPlot 00O 0O DO OOFSCO Forward Scatter: O U 0O O O O O SSCO Side Scatter: U O O
oooooooooo

282 0O0OO0OOOOOOODOOO

27.000 AMO R+ 0O 5x10/m 0000000000000 OO (NUNKOOOOOO
oo 200pl00O037°COS% CO, 0000 1000000000DO0DOO0O0OOO0O AMOODO
goboboooboobobobouoboboboobobooboos3rcooboobooDbO PBS(—-) O
gbooboob20000000000000000000DOO0O0OO0ODbOOODOOOOODOO
gooobooooboooobobooo3gboobobooooobobobooboboooboogoo
gbobooooooz2o0boboooboobooobobbooobobooobboooooobooooDo
gbobooobooobooboobooobobo aAMOOOODOODOO

283 OU0OO0OOOOOOODOOOOODOOO

BALOOOODOOO AMO 25 0000000000000 DO00OO0OOOODOOOOO
gboboboobooobooboobobooboboiloobooodgoIMPBS (pH74HOOOODO
l0000000000000O00200000000000DOD00DOD0ODOODODODLOO
gboboooboooooooobbooob 2b0bo00ob00obbo0ooboOon 8120000000
eoccchbbooboooobobooobboboo1conmiboobobooboooboooood
gboboooboooobooboobo g-7ioo00oob 7okvODOOD0OO AMOOODOODO
gbooooobd
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29 O0O0OOOOODOO (Reactive Oxygen Species: ROS) [ O

291 H,O,00000ODOOO

H,0, O 0 O 2’,7-dichlorofluorescein diacetate (DCFH-DA) O 0 0O 0O O O O O O DCFH-DA 0O
goboooooooboooooobooboboooboooobobobooboobobooboobDOoD
dichlorofluorescein (DCFH) D 0 0000000000 DCFHOOOOOOOOOH,0, 0O OO
0000000000 dicholorofluorescein (DCF) O OO [30]0BALODOOOOOO AMO R(+)
05x10m 0000000000 10010000 R(+)O0000 9900000000000
000 (bMSO)OOOOO 2mM DCFH-DAL Molecular ProbesO0 0 00000 20mMin 0000
gob 10pbO0O037°CcO300 0000000000 00O0000O0OPBS(+) 0 2ml 0001000 rpm0
100000000 20000000000 00FACS Buffer 0 30041 0O 0O OFACSCalibur 0 O O
ooxo,0000000D000000DO

292 o;0000000O0

O; 000 hydroethidine HE) D0 0000000000 HEOOOODOOOOOOOOO
Oooob00o0o,00000000000000 ethidumOOO [30]0BALOOOOOOOOO
00000000 R+)O5x10/mO000000000 10000000 R(+)ODOD0 960ul
OO0O0OPBS(+) O ODOOO 250uM HEO Polysciences] O O 0 O OO 25mM in DMSOO O 4041 O
g037cOo3o00000000000000000PBS(+)J 2mld0O00 1000rpmd 10000
0000 2000000000000FACS Buffer 0 3001 00 OFACSCalibur 000 000; O
goooooooooooo

2.10 DNAOO

DNAUOOO Comet Assay OO0 DOOOODOComet Assay D00 OO0O0O0O0OOSCGEODOO
OO00o0o0oooooOOoOCDNAOOOOODNAOODODOOOOOOOOOODOOOOOO
000ooooodddOCometAssay D00 0000000000000 000000O00O00OO
0000o0o0ooooooooCcOoOo0o0oooOobpNAOODOOOOOODODODOOOOOOD
OgbpNAOOOODOOOOOOOOO0OooooOoO0ooooobo0ooooDo 31g

2101 O00OO0OOOODOOOO

0000000 (LONZA)0.5gO PBS(—-)495mlO0000O121°cO200 0000000000
gboboobobie0O0ooboboooobooooboooooooooooobooooboooooDoo
gboogoo3pogeobboboooodb42ecObnooooobboobodgAMO PBS(-)
025x100mO0000000000 2000 1%0000000 2000000000000
gbobobooo 7spb0ob0b0o0oboobooboobooboboboboooobon 40co
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gbo1isoooooog

2102 O00OO0OO0OOODOO

gobobooooooooobboobbdo4cOo0bobnOOOn Lysissolutiond OO0
oo 25M,100mMEDTApH10.0, I0mMO0O0O0001%2 00000000000 01% Triton
X-iooobOoooobog4coboeconooogon

2103 DNADOOO

U0000b00bbO0o0bO0o0DOOd Lysissolution 0000 O0ODODOOO Alkali solution
oo0o0obo0o000d 0.6g,200mMEDTA 2501, 000 49.75ml,pH> 1300000000000
o0o0oo0ooog

2104 0O0OOO

O0b00o0ooboooobo0oobOoOn AlkalisolutionOOODOOOODOOODO 1xTBE buffer
oooooo108gdddn 5.5g0EDTA0.93g0pH8. 000 5000000000000 2000
000001 xTBEwmffer OO ODOODOODOOOOOOODOODOYmATIOOOOODOODO
goooo

2,105 OO
goboobooboobooboobooooboooo 702000000 so0bo0o0bon
gbooboooogooo

2.106 OO
TE buffer (pH8.0) 5001 O SYBR green I (Invitrogen) 0.1l D0 O0O000O0OO0O 20w 000
gooobooboooooooooooobooooooobooooooooboo

2107 O0O0ODO

gboobOobooboonoooooo4sosoonm 00000000 DNAODOOOOOOO
goooooooOoooooooooobooobooOoObOOoOo30oooboooooobooobobooDo
0000000 Tail Moment O Tail Length O 0 OO0 O Tail Moment 0 DNAO OO OODOOODO
00000o0ooooooooono0 x0000ooooooooooooooooooooooon
TailLength OO OO0O0 DNAODOOOOOOODODOOODOOOOOODOOOOODOOOO
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211 FasOOOOO (CD9S)0 00

BALOODOOOOO AMO FACSBuffer 00000000000 100605 x 104 000 OPE
(phycoerithrin) 0 D 0000 CD95 00 (BD) D0 OO0 OO0 1000 1 ug/100ul in PBS(-) O O
000000000000 4C04500000000000000000000000 10041
0PBS(-)00000000000C0COOOOFACS Buffer 0 2ml 00 01000rpm0 10000
0000000000 OFACS Buffer 3001 0 000 OFACSCalibur D00 CD95 0000000
ooooo

212 OOOOOOOOOO (AYm)

AMOOO0O0OO0OO0O0O0O000O0 (AYm) 0000 O ApoAlert™ Mitochondrial Membrane Sensor
Kit(Clontech) 00 000000000000 OODOOO0O0DODOOOOOODOOOODODOOOOO
goooooooooo0oooooooOoooboOo0ooooooooOoooobooboOooo
AYmO00000000O0O0OCOO0O0OOO0DOOOO0OO0OODOODOODODOOOOODOO0OO0
jooooogoooooogoooooooooooobAym0000000O0OOODOODOO
BALOODOOOOO AM S5 x 10* 0 O MitoSensor Reagent 1 gl O Incubation Buffer Iml 0 00 00O
000 14000rpm, 20°C, 50 000 00000000O00O37°CO5% CO, 00 20000000000
U O Incubation Buffer Iml 0 0 0O 0 0O 00O 1000rpm, 4°C, 1000000 0O 0O 0O O O O FACS Bufter
300 00 000OFACSCalibur OO OO AYmO D000 AMOUOOOOOOOO

2.13 Caspase-3/7 0 U

AM 0O Caspase3/7 0 0 O Caspase-Glo® 3/7 Assay (Promega) D0 0O 0O0OOO0ORM) OOOO
0AMOD000000000000009%welOOOOO00O000 2x10*0/100ul/well 00
gog3rcos»co, 00 3000000000000 000000DODoOoOobOOoOoOoooon
0000000000000 well O Caspase-Glo® 3/7 Reagent 0 100l DO 0OO0O0OOOOO
goooggs3eooooobodoo1ooobobbobo0o0odddwallac14200000000
0000 (PerkinElmer) 0O O0OOO0O0OODOO

2.14 Caspase-3, Inhibitor of Apoptosis Proteins (IAPs) [ [ [0 Akt (] mRNA 0O [J
2141 OOOOOOOO

27.000 AM1x10°0/,20000000000000000001000rpmO4°CO10000
O000O0oO0oO00oOoOoOoO SolwtionDO4MOOOOOOOOOOOOO2SmMOOO000O0OO
ooo0os»eN-OOOOOOOCODOOOOOOCODOOIM200000000000200p000
ooooooooooo
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2142 O RNAOOO

OO0O0ONSOOSOODOOODOOODO AGpPCcOOODOORNAODDOOODOODOODO 100w,
H,O-phenol 100 1, 2 M-Sodium Acetate (pH4) 10 ul, CIAA 4010 0 0 0 04°CO15000rpmO5 O O
gooobDboooooDO 1oop b 100200000 200u0000000000-80°CO 150
gobooo0g4ecOoiso00rpm30000000000000000 Solution D 300 1, phenol/CIAA
30000 000000020°CO15000rpmO5 00000000000 DOOO 300ul0 100% 00O
goo7oud0O00OO0OOO=-80CO 15SO000000DO4°cO1s5000rpmb200 000000
00000000 7500000 1000 000000004°CO15000rpmO100000000O
000000000DO0O000DOO00000OO000DOOoODOOORNADDODO

2.143 cDNADOOO

00000 RNAOOODOODO 10pl, randam primerfd 00001 0000000000
gboooboogbesccO soboobboobobstoboboobodtnbddUDTT (invitrogen)
2 ul, 5 x First-Strand Buffer (250 mM Tris-HCI (pH 8.3)) 4 ul, 25 mM dNTP 0.8 x100 O O 15.2 ul, MLV
(invitrogen) 11 00 0O0O37°CO 450000000 RNADOO cDNAODOOOOOOODOODOO
gogdoesccrooboMLVOODOUODOOIoODUODOOOOOOOOO cDNADODODO
goo

2.144 PCR (polymerase chain reaction)

UO0O0O0O00db c.DNAOODOO 1p0000 primer O sense, anti-sense (invitrogen) [ U 00 0 O
0.75 ul, 2 X GoTaq Green Master Mix (Promega) 10,100 0 O 7.5u1 O 0O O O O DNA Engine Thermal
Cycler (BIO-RAD) DO O O OpB-actin 0 30 0 00O 0O O Caspase-3 0 36 DO OO OXIAPO 350
O000Osurvivin 0 380 0000AktO 3400000 cDNADOOOODOODO1000ODO
94°C denature, 56°C annealing, 72°C extension U 0 30 0000 Oprimer 00000000 ODO0O
gooo

B-actin (250 bp)

sense 5-GCATTGTTACCAACTGGGAC-3’

anti-sense 5'-TCTCCGGAGTCCATCACAAT-3’
Caspase-3 (242 bp)

sense 5-GGGCCTGTTGAACTGAAAAA-3’

anti-sense 5-CCGTCCTTTGAATTTCTCCA-3’
XIAP (300 bp)

sense 5'-GACACCGTGCAATGTTTCAG-3’
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anti-sense 5'-AGGGTTCCTCGGGTATATGG-3’
survivin (177 bp)

sense 5’-CATCGCCACCTTCAAGAACT-3'

anti-sense 5’-TGCTCCTCTATCGGGTTGTC-3’
Akt (201 bp)

sense 5’-ACTCATTCCAGACCCACGAC-3’

anti-sense 5’-GCATGAGGTTCTCCAGCTTC-3'

2145 0O0O0OO

00000000 cDNADOOOD 20ul0 80000000000000040mADO 900
gboboooobbooobOO0O00ndOpBR322DNA-MSP I Digest (BioLabs) OO O OO O0O0O
goooo0D1wygmOO0O000000000 20000000000000000000OBioDoc-It
gbobo@wvphpoooooooooooo

2.146 mRNADOODO

O000000000 Scionimage 100 ¢cDNAOOOOODOODOODOODOODOO B-actin,
Caspase-3, XIAP, survivin, Akt 0 0 0 0O 0 0O 0O 0O B-actin 0 O O O Caspase-3, XIAP, survivin, Akt []
goooooogd

215 AktOO0O0O0O

AMO AOO000000000 AvOODOOD0O0O000O00O000000DO0DO0ODBAL
0000000 AMO PBS(-) 0 5x10*0/2000 0000000 100% 000000 PBS(-)
730000000 2mO0004°CO3000000000000000O0O000O00O0OOGO
g0 1500rpmO4°CO100000000000O00OFACS Buffer 100 00 000O0OPEOODO AktO
0 (pT308) (BD)O O OO AlexaFluor® 647 000 AktO 0 (pS473)(BD) 0 20, 0000000
gbo3000000000000000FACSBufferd 1mlO0O000OOOO1500rpmO4°CO 10
gboo0oo0obOo00300u 0 FACS Buffer 0 00O OFACSCalibur U0 O0O0000 AktO OO
gobooooooo

216 DNA OO

BALOOOOOOO AMO R+ O 1x100/m 0000000000000 9% wellOOOOO
0000 20000000000 18.5kBg/25ul O *H-Thymidine 0 0 0 037°CO5% CO, O O 24
gbob0ob0ob0ooooobOobO0obOobobooboooonbDg (Packard) DOOD0OOD0OODOOOO
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0000000 NXT(packard) OO OOD000O0OO0O0O0O0OO0O DNAODOOOOODOOO

217 0OOOO

27.000 AMO R+ 0O 5x10°0/m 000000000000 1001000 96 well OO
gooboogobooosrrcseco, 00 2400000000000000 well O Cell Count
Reagent SFOO O ODODOOOO 10100000000 37°COS%CO, 0020000000
O00000Owallac14200 0000000000 (PerkinElmer) 000 0450nm 00000000
goooooooooooooooobbooboooo

218 OO0OO

BALOOOODOOOO AMO PBS(-) 0 5x10° 0,200 00000000 100% 00000
OPBS(—HUO7:30000000 2mO0O0004CO30000000000000000O
gbooobooobiscorpmb4eCOlOOnoonoonooobDon pPBS(-UOO000O 1 mg/ml
Ribonuclease (Wako) 100u1 0 400ugml DO 00000000 OO0OCODOOOO1I00000000
37c’cO00030000000000000FACSBuffer] ImlO0000OO00ODOOOOFACS
Buffer 3001 0000 O OFACSCalibur D0 OO DNAOOOOOOOOO

219 DNAOO

DNAOOOOBALOOOOOOO AMO PBS(-) 0 25x100/m 00000000000
37°CO5% CO, 00 24000000000000DO00 CometAssayUOOODODOOODO DNAO
goooooooon

220 0O0O0O
0000000000000 0000 (mean) =0 00O O (Standard Deviation: S.D.) 00000
000000 Student’sttest OO DO OONSOOSOOOOOOp<0.0500000000

3. OO0

31 0000O0ooooooog

0000000001 000000000000000000 0.1xmO00 98884+8891x10* 0
/m? (mean + S.D)0 0 0.2pm O 00 87006+6315x10* 0 /m*J 0 0.3 um O 00O 38877+4867x10*
O/m000 04um 000 21180+£3900x 10* O/m*00 0 0.5um 000 6084 + 1508 x 10* O /m30
00 07um 000 93+28x10*0/m’000 1.0ym 000 1+1x10*0/m* 0000000
252126+ 14407 x 10* O/m* 000000 0.1ymO0000000000O00O 167
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32 000000000 coHbOO
O000000oooooogocomb0onooonobOcoHbOOOONSDO 0.9 +1.11% (mean

+SD)OSO 201 +424% 0000000000 (p<oo00)DOOOODOOOOOODODO
goooooooooobooooooooon 2aM

33 00000 AMO

BALOOOOOOOODOODOOOOOOOOO (AM)OOOO0OOOONSO 2.81+0.6x10°0/0
(mean + S.D)OS O 436+0.6x10°0/0000000000000 (p<0.00H)0000000
god2xdO00BALODOODOOOOOOOOOONSOOSOOOOOS% 000 AMODO
gboooobooooboooboboAaMOOO0OD0OO0OO0OO0OODOOOOODOOOOODOOONS
gostoogoos»booboobooboooboobooooon

34 00000 AMOOO

3.4.1 DotPlotO 0O
AM O DotPlot D ONS O O 0O FSC O 2000 5200 SSC O 80013200 S 0O O O FSC O 2000 5600
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Cigarette Smoke Exposure Induces DNA Damage and Inhibition of
Apoptosis in Alveolar Macrophages

Yuriko HIRONO
Minoru TAKEUCHI

Abstract

It is known that cigarette smoking is associated with pathogenesis of lung diseases and lung cancer.
Cigarette Smoke (CS) contains more than 6000 kinds of chemicals. Alveolar Macrophages (AM) play an
important role in pulmonary immune system. CS is inhaled into lung and reaches alveolar space, and then
directly contacts with AM. We have reported that CS inhibited AM functions such as antigen presentation,
phagocytosis and production of cytokine, however the mechanism of inhibition is still unclear. To demon-
strate the possibility that DNA damage and/or following cellular reaction are involved with the mecha-
nism of inhibition, we investigated whether CS induces DNA damage and apoptosis in AM. C57BL/6
mice were exposed to CS (20 cigarettes/day) during 10 days, and AM were obtained by bronchoalveo-
lar lavage after CS exposure. The number of AM was increased, size of AM was enlarged, intracellular
structure became complicated and inclusion bodies were appeared in cytoplasm of AM from smoked
mice. When microorganisms and/or particles were inhaled, AM phagocytize and kill incorporated-them
by production of reactive oxygen species (ROS). Production of hydrogen peroxide or superoxide of AM
was significantly increased in smoked mice compared with non-smoked mice. It is known that ROS in-
duce DNA damage, therefore we detected DNA damage by Comet assay. CS exposure induced DNA
damage of AM. DNA damage often leads to apoptosis of cells, we investigated whether DNA damage
induced by CS leads to apoptosis. Fas (CD95) expression on AM was significantly decreased in smoked
mice. The percentage of AM with low mitochondria membrane potential was significantly increased in
smoked mice, however, both of Caspase-3 mRNA expression and Caspase-3/7 activity of AM were sig-
nificantly decreased in smoked mice. mRNA expressions of Inhibitor of Apoptosis Proteins (IAPs) such
as XIAP and survivin, were not affected by CS. mRNA expression and phosphorylation of Akt, controls
cell growth or survival, were significantly decreased by CS. H-Thymidine incorporation in AM was sig-
nificantly increased in smoked mice, but the number of viable cell did not changed between non-smoked
and smoked mice. Furthermore, progression of cell cycle of AM was not affected by CS. DNA damage
induced by CS was repaired after 24h incubation of CS-exposed AM, this phenomenon indicated that
increase of 3H-Thymidine incorporation was due to repair of DNA damage. These results suggest that
repeat of DNA damage and DNA repair or mistake of DNA repair is related with suppression of AM func-
tion. Furthermore, it was indicated that impaired AM by smoking does not cause apoptosis and survive in
the lung through repair of DNA damage. Such changed AM could be closely associated with incidence

of smoking-related diseases.

Keywords: smoking, alveolar macrophage, DNA damage, apoptosis



