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gbooboobodobooboooboobooooboooobooobooboboobooooboooboo
OepmO000000293000000000 S100000¢0O



gooooooooobooooooooooooooboobobooboOooooooooooooooon 81

211 AMOOOOBOOOOO IgMOOOODOOOO

BOOUOOO IgMUOODOOOOODOOODOO NSAMOOO SAMOOODODOAMOOOO B
gboboooboboooboooboobooobobooooobobobooboobooooOoobooo
gSRBCOOUOOOOOOOOODOOODOO0ODOO0O0OO0O00 (Plaque forming cell; PFC) 0 0O 0O OO
O0D00O0OO0ODDOSRBCO 300002000rpm010004°CO0000O0OOO0ODODO SRBC 108
go2ml0O0fdoooob040bo0oOooboooobeox1smmdOd000000O RPMI1640(-)
U4mO0000000OO0OCOODOOOODOOOOOOOODOOODOOOODOE-MEMOOOO
gooo)g iomlOOO0200001500rpmO10004°CO000OO0OODOOODOOOOOOO
EEMEMUOUOOO0OOOOO0DOOOOO0O0ODo20000000PBSOOO0DOOOOODDOOO
00000000 1.0x10’0/m 0000000000 10000000000 50ul050%SRBC
50 ul0 E-MEM 250 ulONSAM 0 0 0 SAMO 1.0 x 107 O /ml050x1 0 0 O 0 0O O O O Chunningham
goooogicoiOoboobooboooobos7colbgoogboo pPrCOOOODn
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0000000 1x10° cells/100ul/well 00000000 LPSOO 0O 00 10ug/mlO0 100ul
gboodseco,037°CO 2400000000 0OO0OOOODOO NSAMOODO sAMO IL-180
TNF-«OODO IL-emRNAOOOOODOOO
goobz2030000000000000000LPSONSAMOOD SAMODOODO 5%00
5%CO,037°CO00D0002400000000000 IL40IL-5000 IL-60 mRNAODOOO
gboNsAMODOO sAMOOO LpPSOO0O0O00boooboobooboobooobooooono
mRNAOOOOOODOOOOOOOOOO00OO0O
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2132 O00O0O0O0OO0ODOO

goboooooooooboboobgd SewtionDO4AMUOOODDOOOODOOOOO2SmMOO0O
gobooooooseN-ODODOOO0O0DOOOOO0DODOOO00.M2-000000000O00200
gbooobooboboobooboooa

2133 O RNADOOO

O RNAOOOOOODODOO AGPC (Acid Guanidine thiocyanate phenol chloroform) O O 0O 0 0O O
goooooooooobD o 000000000 O0DOO 100p02MO0000O000O (pH
4.0) 10ul0CIAA40 DD O000D0OO0DODO15000rpmO50 020°cCO000DOOOOODOOODO
gbh oo 0000000 10000000 20000000000=80°0 150000000
goooobDoirsooorpmd30004CO0D00000O0DODOOOOO SolutionD300 00O O
goboog/CclAAD 10100000 300100000000000 15000rpmO5 0 020°COODO O
ooooog3o0upl 100200000 700pA00000000-80°0 150000000000
gooooiscoorpmd200020°CcCOD0O00ODOOODOOODODO 7500000 10001000
goooooogooiscoorpmd 100 04CO00D0ODOOOOOODOOOOODOOOOODO
gboooopboooooob RNADODO

2134 cDNAOOO

21330000000 RNA O random primerJ 0 0 0 080 pmol/ml O 10000 10000
googbesccOsbOobDDDOOOOOODDOOSO000000OODOO0.1MDTT (Invitorogen)
0 4 ul0 25 mM dNTP (Amersham Pharmacia Biotech) [J 0.8 ul(J 5 X First Stand Buffer (250 mM Tris-
HCI (pH 8.3)0 375 mM KCIO 15 mM MgCl,0 Invitrogen) O 810 O O O 15.2ul0 M-MLV Reverse
Transcriptase (Invitrogen) 0 11 2000)0 0000 401 00000000037°CO4500000
goo0oooOoOooobesccU 100DO0OOOOOOOMLVOOODODDOOOOOOOOSO
Oo0oboO0OcDNADOOODODO

2.13.5 PCR

213400000000 cDNA O 2u100 10 x PCR buffer (100mM Tris-HCI (pH 7.4)0 500 mM
KCIO 15 mM MgCl,0 0.01%w/v gelatin) (Applied Biosystems) O 5 pl00 O sensel] anti-sense [J primer
(B-actinJIL-180IL-401IL-50IL-6) 0 0D OO0 2p010mM dNTP O 11000 0O 40 p10 Ampli Taq
Polymerase U 0.3l (5 U: Applied Biosystems) U 0 0D OO 0000000000 OOODOO0OO
O0ooooooobobo1ogoopcROUOOOO0O0O0DOPCROOOO% CO1IODOS6°CO1DDO
g72ec0O100100000000IL-1B0IL-401L-5000 IL-60 30000000 B-actin O
2600 000000000000000072°C010000000000000000 primer O
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gbooooboooon

gob00oO0ob0oOon0onQ B-actinO primer 0O OO0
ooooo ooo oooo (¢-3)

B-actin 250bp sense GCATTGTTACCAACTGGGAC
anti-sense TCTCCGGAGTCCATCACAAT

IL-18 290bp sense AGCTACCTGTGTCTTTCCCG
anti-sense GTCGTTGCTTGGTTCTCCTT

TNF-a 253bp sense AGTGGTGCCAGCCGATGGGTTGT
anti-sense GCTGAGTTGGTCCCCCTTCTCCAG

1IL-4 253bp sense TCAACCCCCAGCTAGTTGTC
anti-sense AAATATGCGAAGCACCTTGG

IL-5 227bp sense AAAGAGAAGTGTGGCGAGGA
anti-sense GCATTTGCACAGTTTTGTGG

1L-6 268bp sense GATGCTACCAAACTGGAGATAATC
anti-sense GGTCCTTAGCCACTCCTTCTGTG

2136 O0OOO

21350 PCROOOOOOOO cDNADODOOOO 45u1 0 loadingbuffet ] DO OO OO0 OS5l
gooooooooooooboos»i0oooooooooooobooooooooon
000000000000 pBR322 DNA-Msp I Digest (BioLab) DO OO DOOOOO0OODOODO
lwgm OODOO00O0OO000DOO0O00DOOO0DO0OO0O020000000000000000
goouvuvpOOODOOODOOODO (GDS7500: UVPYO PCROODOOODOOODOOODOOODO
O0Scionlmage 0O O0OO0O0O0O0O0OOO0OO0 mRNAOOOODOB-actind mRNAO OO OO
gbooooboboobobodpactin00000O00O0ODO0O

214 0OO0OO
2141 00000000O0OG; 00 H0,0

NSAM OO0 SAM O RPMII640(+) 0 1.0x 100 0/m 0000000000000 1mlO
Hydroethidind] HEOOMolecular probesJ0J 00 [0 0 10 mM[T1Dichlorofluorescine diacetatd ] DCFH-DA[
Molecularprobes D0 000 1mMOODODOOOOOOO37°COSsO00000O0DO0OCO0OODOO
goobopMAOODOOD 15y MODOO0O0ODOOOOODOODOOOO 37°CcO30000000O
gbooobooobooopBS(+H O0OO0O01000rpmO5004°CO00O0O 200000000000
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goOPBS(+ 10000000000 O0DOO0O0OCODOOOOODOOOOODOOOODOO (%) 0O
FACSOOOOOOOOO

2142 o;000

NSAM O OO SAM O RPMI1640(+) 0 5.0x10°0/mlO0000000O%well 00000000
00000 1.0x10°0/200uywell0000 20000000000000000000 PBS(-)
gboob2000000000 80pMUOODOOODO cytochrome C (Molecular probes) O O 0O O
I pyMOOOOOOPMAOOOOOOOOO 10000000000000O00O00O00O Smart
Spec (BioRad) DO OO 550nm 0000000000

215 SAMOOOOLPSOO BOOOOODOOOOODOOOOOOOOOOOOODOO
2030 00000000000000000LPSOSAMODOO0OO 5%00 9%well 0000
goooooooooooooboo,0donooo sop0iooooooooodoo?.siors
UmlIH0, 000000 catalaseeD 000000000000 0O06060U/mIIOOOOSODO
catalase 0O O0OOO00OO0O 200000000 RPMINI640(+) 0000 OO O 5%CO,037°C
0480000000000000000°3H-Thymidine O 18.5kBg/25 ul/well 000 24000
gboooooboooobooooboooboobooooboooobooooboooboobooooDo
(ecpm 0000000293 000000000 S1.O0000O0ONSAMOOOOOODOOO S10
girooobosamMioooooooog sitoooboon

2.16 DNA OO
DNAOOOOOOODOOOOOooOoOOooDoo

2161 O0OO0OOO0OOOOOOOOOOOO

Uoboodb (Lonza)d PBS(HHUOOO0O0O0DOOOO0DOOOO0DOOO1I%20000000A0
gboobooobob42cO00b0bb0oOobD o00b0ob0oOoBALOODOOOONSOODO
0SO00 AMO PBS(-HOOO000 25x10°cellyml D000 000000000 20000
gooboboooooooooobob »0O0oboooognD 2000000 O0OoOoOon
g7500000000000b00ob0obobooobon4ch 1soobooonoa

2162 O00O0OO0OOODODNADOOO

Uoboobod4cOO0O0nan Lysissolutiond 2.5 M NaCll 100mM EDTAL 10 mM Tris-HCI,
pH10O1% 000000000000 1% TritonX-10000000000000000000O0
gboboobobod4ch4bb00DOOODODOODDOOODNAODOODOODDOOO
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000000 0000D Lysissolution J 00 00O OO OO O Alkali solution (1.2% NaOH in 1 mM
EDTA,pH 13) 000000000 0ODO0O00O0ODO0OODO4CcO4000000000D0O00O0OO

2163 0O0OOO

gb0o00o0O00b000ob0o0bO00b000DbbO0Dn Akalisoltion DODOOODOOODOO0O
IxTBEbuffer 0 SO00000000O00O0O0O00O00OO0OCOO0O00OCOO 9mAOIO0OOO0ODOO
gooo

2164 OOOODOODO

gbobooooobooboboboobooooboobobOo 7% 000000000 10000
goodboobod0boobOod0bObddlTE buffer (pH 8) 500l O SYBRgreenl (Invitrogen)
o1 bOoboo0oOobOOobOb0O2bOOb0O00ObOO0O0O0obO0Ob00ObOO00obO0ObObOODO

2165 000ODOO

goooobooobooobob42s0500nm 000000000 DNAOOOOOOODDO
goboooboil1ooobo0ooboobooobob 3o000000OImage Pro-plus00 0000
gboooobo0ob0O0bO0DNAODOOOOODODOTaillengthOOOOODO

217 O00O0O0O0O
000000000000 (mean) 00O OO0 (standard error: S.E.) 0 O 0O OO O O O Ostudent’s
ttest OO0 O00OD0OO0OOODOOp<0050000000O00

3. 04O

31 0000000000 bOo0ooOo0oooob0obooob cowp)y0 oo
goboooobooobod comboonooOnocoHbOOOONSO 1.1+0.63%] mean

+SE,n=50S0 225+4.64% 00000000000 (p<0.00H)0000000O0O00O 5B

gboobogoboooobooboboooboboobobooobooono

32 00000 AMOOOO0OOODOOOOODOO
321 0O0OO0OO0O0OOO
BALOOOODOOONSDO 92.6+0.34%0 mean + S.E.,n=192[1JS 0 914+ 0.71 (n=161)0 0
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01 00000 BALOOOOODOOOOOOOO

ooo oooo ooooQ
(%) O0x1050/00 x10* 0 /ml0
NSY (n=192) 92.6+0.34Y 3.3+0.08 4.0 +0.09

P2 (n=161) 91.4+0.71 5.7 +0.09%* 6.9 + 0.09%*

1) NS: Non-smoking 2) S: Smoking 3) mean + S.E. **: p < 0.01

goNsOO soooooooooooooooooooo im

322 AMOOODO

BALOOOODOOOOOOO 100000000 AMOOOOOONSO 33+0.08x10°0
(mean + SE.,n=192)0S0 5.7+009%x10°0 (n=16) 000000000000 Op <0.010
gbooooboooooob 1™

323 0O0O0OO

000000000000000000000/0000000NSO 4.0 +0.09 x 10* O /ml
(mean + S.E.,n=192)0S 0 6.9+0.09x10* O/ml(n=161)00000000000 (p<0.01)0
gboooobooobooooooboboo i

33 00000 AMO Dotplot0 00000000000

Dot plot 0 ONSAM O 0O O FSC O 3000 6000 SSC O 500 2500 SAM 0O O O FSC O 3500 7500
SSCO 2000600 0 OOFSCOOOO SSCUOOO NSAMOOODOO SAMOOOOOOO
goobeAlODODOOOOOOONSAMODOODOO SAMO FL-100 FL-200000
ooooooooooobog e

goooboooooooboo aAMOOODOOOoDOOooOOooDOobooOoboooobooo
gbooobooboooobooobooog

34 SAMOOOOO0OODOO0OO0OOOOOOOODbOOOO
AMOO0O0O0O0O0O0O0O0DOO0OO0OOO0OOO0OO0OO0O0bOObObOOOOOODOODbO
gooooobD AMOOOOO0O 10:10000NSAMOOOOODO SID 100000 SAMODO
gogo Sitgb os4000osAaMUboooooooobooboooooooon (p<0.01)
gobobooobooo7/booboobooobAaMObgboooobooooobooonboob
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(A) Dot plot
. NS s
S ' =X
T R1 -]
o 1 4
S 5]
] i =9
o ] T 1
T 37 T 8]
o 1 | ©{
S 1 o ]
» 3] 3 o]
< 4 8]
4 <r:
81 ¢ &
o , = | = T T - T T o ) i
0 200 400 60O 800 1000 0 200 400 600 800 1000
FSC-H FSC-H

(B) BRENRE

o
©

NS S

Counts

NS S

:
10°

Oe6 O0DOOOODOOOODDOOO AMO DotplotD0O0D0OOOO0OODOOODODOO
AMUO Dotplot DO O O0OOOO0D0OOOOFACSOOOOOOOOO
R:OO00D0O0O0O0DOCOO

goooooobooooooboo aAMODOOODOOOoOoDOOOoOoDOOooobOOoobDOoOooDo
NSAMO SAMOOOO ecpmO0000000O00O00O0O

35 SAMOOO0O00O00O0O0O0LPSOO BOOOOOOOOOODO
AMUOOOOLPSODODO ConAODODOOOODOOODODOOODOOODOOOODOOODOODO
gboodOCoenADODODOONSAMUODOOODOO SIO 100000 SAMOOOOODO SIO
goosoooooobOoO aAMODOOO ComnAOD TOODOODOOOODOOOODOODOO
gooboogAllOOoOLpsOoonoooONSAMOOOOOO SIO 100000 SAMOODO
gogsigooosaMboOoooo 01%0 0800000 25%0 07600000 5%0 0.5600
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1.2

1 I
0.8
s 0.6
0.4
0.2

k%

0

NS S

07 AMOOOODOODOODOODOOODOOOODOOD
AMOO0OOOODOODOO0OO0OOD0O00O000O0D00000000000D0O00000O0 (MLR) O NSAM O
go0saMoooooooogo
NSAMOOO SAMOOODODO 50x10%cellywell 00000000 200000000000000000
(Ox100cel) D0O0O0DOD0DO (20x10%cells) 00 O0005%C0,037°CO 500000000000000O
00 *H-Thymidine 0000000000 000000O0O0O0000 epmO000000SILOO0OOO
gONSAMOOOODOO0OOO0SLO 10000SAMOODOODO0O0ODO SIL.OO0OO0OO00ODOONSAM
OSAMOOOO epmO0000OO0OOOOOOO
S.I.: Stimulation Index, **: p < 0.01, mean + S.E.

(A) ConARIIK (B) LPSHI%k

12 ¢ 12 ¢

1 F = 1} =

08 | 08 | *
=06 | =06 |

04 | 04 |

02 } 02

0 . 0 ,

NS S NS S

08 AMOODODOODODODOODOODO TOBOOOOOODOOOOOOOOOODO
AMO0O0O0O0O00O0O0O0O0O00O0O0O0O0000DO00O00O0ODO0OOCcConAODOLPSOOOOODOO
O0O0000NSAMOOO SAMOOOOODOOOOO
NSAMOOO SAMOOOODOODOODO ConAOOO LPSOOOOOSNCO,037°CO 2000000000
0000000 *H-Thymidine 0000000000000 0000000000 cpmO00000000O
O0sLO0000O000O0ONSAMO saMOOOO ecpmOO0O00O0O0D0OCOOO
S.I.: Stimulation Index, *: p < 0.05, mean + S.E.

ubd 10% 0 o460000SAMOO0O000O00000 NSAMODOOOOOOOO LpSOan

pUOO0OOOOOOOOOOOOOOOOBMIUoboAMODOOOOD 5200000000

ub p<o00nhOOooOOO0OO0OO0O oM
gooooooooAaMUObOOOoOoboOoOoobOOoobooooboooboooobooooboogrLrs
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70 ¢

S 60}

i

= 50

m o 40

W

& 30

N 20 F

a 10 . .
0 . ]

0% 0.1% 2.5% 5% 10%

SAMFINERE (%)

09 SAMOOOOLPSOOBOOOOOOOOOOOD AMOOOO (%) 000
NSAMOOOOOLPSOOBOOOOOOOOO0OSLOOSAMOOOOOOOOO SLO0O0000O
(% 00000SAMOO000 (% 000000 (%O00000

gooobooBOUObOO0OoOoOobOoO0oOO0bDOobOOOobOOo0oOoOobOOo0obDUObOOOoNSsAM
ogSsAaMibOodbOepmOdO000000O0OOOO

36 0000000 ODOOOOODO AMOODOOLPSOO BOOOOOOODOOOOODOO

SAMOOOO LpSOO0ooooobooooboooobooooboooobooooobooooooo
gbobooobooobooboooboboooooboooobooboobobooboooboooDo
AMO0O0OO0O LpSOO0O00O0O0O0O0OO0O0OOO0OOO0OCOOOOD0O AMOOOOOOOOOO
gooooobobO 10A0 10BMI

37 AMOOOO BOOOOOOOOOOOOOoOOOoOOooO

AMO0O0OO0OBOODOOODOOOOOOOOOOOOODOODOSRBCOOOOOODOODOO
000 I1gMOOOO0O0 PFCODOOODODOODOOODOOOO10°00000 PFCOOO
NSAMOOOOODOO 2155+18500SAMO0O0O0O0OO0O 2045+x16500000SAMO0O
gboboobooobbooobooobooobobo nmoooaAaMObOOoOooDoOOoOoDOO
000 10°00000 PFCOO 232.5+27.5(mean+S.E,n=2)00000

38 0000 AMUODOOOOODOOOOODO
Uobo0o0 AMOO00D0OO0O0D0OO0O0DOO0O0DO06ADOORIOODODOOOAMOOOODO
U0Mac-100000O000O0O0O0DOClassIOO0OOOOOOOOOOB7- 10000000
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(A) =aFnELI-AM

2 r
1.8
16 F

1.4 f
1.2

1 o
08 F
06 F
04 F
02 F

0 2 2 2 2

1 10 20 40

—aF>(ug/ml)

0.01 0.1 1 1 10

A—I)L(u g/ml)

010 O00O000OO0O0O0oOooOoo AMOO0OCOLPSOOOBOOOOOOO
AMO9wellOOOOOOOODOOOODOOOODODODOOO37°CO5%CO,0 240000000000
O0O0PBS(-)020000000000000LPSO000D0DO4800000O%H-Thymidine 00000
2000000000000D000O00O0O00.mO00000S1.O0000O00OO0

SL

(B)Z—JLARIEL =AM

2 ¢
1.8
1.6 f
1.4
1.2

1k
0.8
0.6
0.4
0.2

0

SI

gboocp4b00ooooooboooooobooon

UO0ODO00AMO ClassIO OO B7- 1000000000000 0ClassII 0O 0OOONSAM O
253+49% 0000 SAMODO 79+2.1%0000000B7-10000NSAM O 35.00 +2.66%
gooob saMin 156+264%200000000000000 AMO ClasslIO OO B7-10
gooooooood (p<o0oh0DDOOO0O0D0O0OO00O RAUNRBMODOAMO Mac-100
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300 r

250 } T

200 f

150 f

PFC#i/10° cells

100 f

50 f

AMZEZRN NSAM;FAR SAMZRIN

0n AMOOO0OO0OBOOOOOOOOOOOOOOOOOOO
0000 SRBCO 108cells 000 000040000000000050%SRBCONSAMO0O SAMO0ODO
0037°CO01000000000PFCOO0000PFCO/100cels0000000000000O
AMOO0O0O0000 +00 +50%SRBC
NSAMOOOOOOO +00 +50%SRBC+NSAMUOOOOOOOO 5%0
sAMOOO0OO0O000 +00 +50%SRBC+SAMOO0O00OOO00O0O 5%0

(A) MHC class T #ifa R E D F (B) B7-1 filaR@m» F

30 40

|

S % i 30
{g = *%k
2 * % 20
E =
#Ho10 ﬁﬁ
m|
= 10

O 1 J 0 Il J

NS S NS S

012 00000 AMOOOOOODO MHCClasslIO OO B7-1000000
NSAMOODO SAMO FITCOOO MHCClass HOOOPEO OO B7-100000004°COD0 400000
OOFACSOO0OODOOODOO (%OOOoono
*:p <0.05, ¥*: p < 0.01, mean + S.E.

go00O0O0oOgO0OO0ONSAMO 73.7+29% (mean+S.E,n=4)0000 SAMOO 49.0+2.5% 0O
gbooooddbMac-1O000O0O0O0O0DOO0O (p<O00OhOOODOOODOODOO 1300000
AMO CDI4000O0O0OD0ODOD NSAMO 475+1.7%20000 SAMOO 192+27% 00
gbooooboooboobooog (p<ooOnhoboooooooon 13td
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100 p

80 p

60

sokk

40

FEtEMmRaLL 3R (%)

Fokk *okok
20 P

Mac-1*CD14" Mac-1-CD14* Mac-1*CD14*

013 00000 AMO0OOO0OOOO Mac-1000 CDI4000000
NSAMOOO SAMO FITCOOO Mac-1DPEODOO CDI400000O0 ¢°C)040000000OFACSO
oooooooog (»ooooo
OONS,m 08, #**: p <0.001, mean + S.E.

39 00000 AMO IL-180TNF-« OO0 IL-emRNA OO O OO
39.1 IL-1BmRNA OO

AM O IL-18mRNA O 0 0O (IL-1g/B-actin) DO LPS OO OO DO O ONSAM O 0.14 +0.07 (mean
+SE.n=500000SAMO0O 0.13+£0.07000 NSAMO SAMOOOOOOOOOOOO
goo0oooooLpsO000000DO0 NSAMOO 059+0.1000000SAMDOO 0.30+0.06
gboooooboono AMO IL-1smRNAODOOOOO (p< 0050000000000 14AM

3.9.2 TNF-amRNA OO

AM O TNF-eamRNA O O 0O (TNF-¢/B-actin) U OLPS OO 0O O O O ONSAM O 0.08 +£0.02 (mean
+SE,n=500000SAMO0O 0.07+0.040000000LPSO0O0OOOONSAMO 0.67+0.10
gooboosAaMO0 059+0.00000000000 AMO TNF-emRNAOOOOOODOODO
gooooog 14

393 IL-6mRNA OO

AM 0O IL-6mRNA 0O 0O 0O (IL-6/8-actin) D OLPS OO DO OO OO NSAM O 0.09 +0.05 (mean +
SE.n=500000SAMO0O 0.06+0030000NSO0 SOOO0O0O0O0OOO0O0DOOOOODO
OoLpSOO0OO0OONSAMO 093+0.0600000SAMO0O 0.76+0.09 0 O 0O O IL-6mRNA
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(A) IL-1 B mRNA%IE (B) TNF- @ mRNARIE
09 r
08 r
08
07 } o b
: £
g 06 3 06 |
8 05 i
I QQ 05 "
L4t * 3
3 z 04}
- 03} I
= z 03
02 F 02 F
0 L 0 1
JERI i LPSHI# JERI i LPSHil;#

014 OD0ODO0O0O AMO IL-13000 TNF-eamRNAODOOOODODO
NSAMOOO SAMOO AGPCOODODOO RNAOOOUOUORT-PCROUO OO DOIL-180 00 TNF-emRNA O O
0O000ooooooooboooOofboOoOOn ScionImage 00000 DO DO OIL-1p8/B-actin O O O TNF-a/B-actin
gooooooo
OONS,m S, *: p <0.05, mean + S.E.

gbobobooboboooboooooooobobooobobooobooooob 15t

310 SAMUOOOOUODOOOD LSOO BOOOOODOOOODOOOOOOODOOO IL-40
IL-SOIL-6emRNA O OO OOOO
3.10.1 IL-4mRNA OO

IL-4mRNA 0O O 0O (IL-4/B-actin) D ONSAMUOOOOOO0ODOOO 0.43+0.1 (mean + S.E.,n =5)0
saMOOdOoo0ooooo os34+0150000AMUOO0O0O LPSODOOOO0DOOOODOOOOO
gboob0ooD IL4mRNADOOOOODOOOOODOOOODOOODOO0ODO 16D

3.10.2 IL-5mRNA OO

IL-5SmRNA O 0O 0O (IL-5/8-actin) D ONSAM O OUOOOOO0OOO 1.1+x0060SAMO0O0O0O0O
gbodobi1o+x0070000AMUODO0ODO LPSOODOODOO0DOO0OOOOOOOOOOODOAO
IL-5smRNAOODOODOOOOODOOODOO0O0OO0O0O00000 17t™

3.103 IL-6mRNAO OO
IL-6mRNA O 0O O (IL-6/B-actin) D ONSAM O OUOOOOO0OO0O 14+0.0900SAMO0O00O0O
gbodoblir+z040000AMOO00DO LPSOODOODOO0OO0OOOOOOOOOOODOAO
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LPS(-)  LPS(+) ® @ ®

NS S NS S

B -actin u u W /iz_si:;m D: AMSERM
(250bp) @:NSEEAMID

IL-6 IL-4 Q): SEEAMRIN
12 ¢ 1
r 08
%o.s - % o6
© © .
« 06 | @ I T
N N
© < 04
Lo4} A
02 L 0.2
— 0 : .
JERIB LPS#lli&k AMIEZIN NSAM;Zs A0 SAMRN
015 00000 AMOIL-6mRNAOOOOOO 016 LPSOO0BOOOOOOOOOOOOOOO
oo 00 IL-4mRNA O O

NSAMOOO SAMOO AGPCOUOUOOORNAO OO0OO0O0OCOOO0OOO0OO0OO0OOOOOCOOOODO

O0O0OO0ORT-PCROOOOOIL-emRNAOOOOO NSAMOOO SAMOOO LpSOD0OO0O0 24000

goboooO0O00booobO0O00000 Scionlmage OOOAGPCUOOOOO RNAOOOOORT-PCROO

O000000IL-6p-actin 00000000 O00IL-4mRNAOOOOOOOOOOOODOOOO

OONS,m0OS 0O000do000 Scionlmage 00O OO O OIL-4/B-actin
gooooooo

IL-omRNAOOOOODOOO0OOODOO0OO0OODOO0O0OODODO 18

311 ODO00OO0O0 AMOOODOOOOODO
311.1 O000O00O00OO000O00O0O0

O0; 0000000000 Hydroethidine(HE)DOODOOOOOOOOOODOO Ethidium bromide
ooooodoooooooooooooooooooooooo, 000000 (%) 0ONSAM
0 254+54% (mean =+ SE0n=6)00000SAMODO 644+105% 000000000 AM
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Inhibition of Antigen Specific and Non-Specific Lymphocyte
Proliferation Mediated by Alveolar Macrophages in Cigarette
Smoke-Exposed Mice
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Minoru TAKEUCHI

Abstract

The World Health Organization (WHO) reports that mortality from pulmonary diseases associated
with exposure to cigarette smoke (CS) including respiratory infections, chronic obstructive pulmonary
disease (COPD) and lung cancers has increased. It has been suggested that these diseases may be at least
partially related to CS-induced impairment of the pulmonary immune system. Alveolar macrophages
(AM) act as the first line of defense in the pulmonary immune system. CS reachs the lung alveoli and
then directly contact with AM. However, the mechanism by which CS affects AM function is not fully
understood. Therefore, we investigated the effect of CS exposure on the immunological inhibition of
AM related to antigen-specific and mitogen-induced lymphocyte proliferation and whether immunolog-
ical inhibition of AM would be associated with DNA damage caused by CS exposure. C57BL/6 mice
were exposed to cigarette smoke for 10 days using a Hamburg II smoking machine, and AM were ob-
tained by bronchoalveolar lavage. The antigen-presenting activity of AM was significantly inhibited in
mice exposed to CS compared with mice not exposed to CS. In addition, AM from CS-exposed mice
significantly inhibited B-lymphocyte proliferation stimulated with LPS compared with AM from non-
CS exposed mice. Major histocompatibility complex class II cell surface molecule positive cells, B7-1
molecule positive cells, CD14 and IL-18 mRNA gene expression in AM were significantly decreased in
mice exposed to CS compared with mice not exposed toCS. In contrast, DNA damage and generation
of superoxide and hydrogen peroxide in AM were significantly increased by CS exposure. Furthermore,
inhibition of B-lymphocyte proliferation stimulated with LPS by AM from CS-exposed mice was clearly
recovered by superoxide dismutase (SOD) and catalase.

These results suggest that inhibition of the antigen-presenting activity of AM may result from de-
creased expression of major histocompatibility complex class II and B7-1 molecules and IL-15 mRNA
gene expression following CS exposure. Furthermore, inhibition of antigen presentation in AM may re-
sult from DNA damage induced by excessive amounts of reactive oxygen species being generated by AM
following CS exposure. Our findings suggest that CS impairs the immunological function of AM and as

a result, increases the risk for pulmonary diseases.

Keywords: smoking, alveolar macrophage, lymphocyte proliferation, DNA damage, reactive oxygen

species, immune function



