4. RERTDMMDE

4.1 ARE DRI

b M B L OEREWICE T DB IR E OWAIS K D IBGHEHIMECT 1L — UG
7 BRI R~ DRI BE T 2 S BURFr &2 MR 9~ 2 T8 28 R B ~ D 52 8 2 B9~ D B Fr D i
L P TITON TV D, E7o, T, Eifa~ OB - ATENCN T2 BB L
TH L O 2T 2T O TV D,

REFORLFIRER L OC DM LD RER~ORBIZEH LT, 2 >OHMEICON

’C{Ec%@#ﬁ%ﬁoo
(1) PFRRERIZIST 2 RGP UE DMK T 975
(2) 7 AF—MRENEET S

Flo, TOMOEEL LT, 2 >OWEOIGDOMFEZT O
(3) EIEE~DFENRLEL D
(4) thit - TE~DOZBENEL D

4.2 G ﬁ”njﬁ

(1) PRRZHZIIT D BYHRPIEME T35

Zelikoff & (2002) (%, CAPsCKif% PMas, 65~90 1 g/m3) DIEFEFEE 5 B o 2R
AR L, PMas BRI T v Milinb OEHEHZES 5 Z &, BLUKIFFTD Fe
WG LTS Z L amed DR RE BTz, MREKEICELL7ZT v b~ CAPs ZIRFET
% & 18 Rtk 24 RERIFL 2 I3IH S 2E KR FE BRI KT L CH B e il A fif 2 (relative bacterial
burdens) DM ZFRD TS, &EHE (Fe, Ni, Mn O¥k®) B Cix. & <IZ Fe (21f)
DOIEFEZIZE L7 BALF O~ 2787 7 —U N bEASND A——FF %A KT =4V
(+027) WIEHERBEEHELIVAEICHEL, R BALF HO4HERCY V8 BRITAE
TR~ 7 r 77— ML, T v N TOMBEAMITHEMNLTND, Zhbo
FERND, =a—3—27 TORKBLIRTE & Fe HLWIRTE O flif oy HEICH L THEEIL
TR RFT L, KRR FOREFMEICIEFe AEELTWH EEZLND LRRTWVD,

Campbell & (1981) 1%, 4~8 o CR/ICD-1 ~ w7 % (#ff —#f 20 /L)% T, DE 1%
BHEATNE D% ORBRGEPEIZ DWW TRET L7-, DE BREIX, SrEQ R & 6 Kefif]), ik
PE(8 BRI/ H T 8, 15, 16 HH). 1244, 46 B A4TV, TSP & L T¥H 6.4mg/m3 D
T, NO2 D)% 2.8ppm Th o7, WMEEEL ., Streptococcus pyogenes, & %\ %
A/PR8-34 A T NT YT A )L KN EG AT WNE DBIERA~O B2 2 WHNT D720 F~
7oo EDRER. Streptococcus pyogenes JEGZxE LTI, X TOBREHIM T, HHFEX
FEIZ K DRBFEROHMMN A ALz, L L6, AIPR8-34 A 7 /L0 A )L A&
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Y2 UTIIIRETRE L IRt & TEREA DN R -T2 e WME L TV D,

Hahon © (1985) I&, EYEGIME~ DR IR BE OB Z T~ 5 HAY T, CD-1 ~ 7 A ()
Z 2mg/m3 [ EE. 2mg/m3DE BRFERE. 1mg/m3 DE+ 1mg/m3 R OIRERE, 15285 0%
FERED A BRSO, THRER/A . 5 HAEDIREESRIMT 1, 3, 6 ¥ ARELITo72, vV AT
1 #£ 150 LT, ZNZNOHMIZ 600 L2 HWTEREZITo72, BEZROA 7L
U A NVAEGNZ L HBIEFEITIT 1. 3, 6 » HRBE CHM TOETA DN TZN, A v
Z—T7xr oYL T, ZBNT 3 7 AIREE TT X TOFTEOMEINA B, MiE
T HIRGIRERE CHHIN A Dz, 6 » HIREE T, i & MiFlcivT DE B, 50
X DE & RNEREETA v ¥ —7 = r Y OEAMGINA LI, 6 7 A DIREE TIXTXTo
Wk 2 1 C il WP O BEEHUARM OAX T 23386 BTz,

Hiramatsu © (2005) (%, ~ 7 A2 DE(%) 3mg/m3, 3.120.2mg/m3) F 7= 1151528 & Cof il
BZ 15 H, 27 H, 6, AR (THERFE/B, 5 AR BEIEE, ThEUREKTHO
FHIZHERZRE (1X 108 CFU, Kurono strain) & J&He S, J&dens & 7 BRI 2 O 557 285
DR E IFHAL, B L OWH, MR ORI 2R E Lo =— 282 o, WEHDORE
SIIKIREEIC L~ DE 6 » HIRERE CHRICKE < | WP OMEEIC L5 2 m =—4R
% DE 6 » AGEH CHEICHM U, EMiffkicisir 2 TNF-o, IL-18, IL-12p40,
IFN-vy . iNOS ® mRNA %¥i&!% DE 2 » AgERECchOIT I EA L=, DE 6 » A
Mg R Cid, IL-18. IL-12p40, IFN-y . iNOS ® mRNA FEHENED Lz, FEEEHK
Yz 5 DE BEIL, Mild~2r v 7 7 =V OROMEH AR TRNZET S, HEE
TG DIESZ M % D B FTREMED RIS X Tz,

Harrod % (2005) %, DE % 30~1,000 u g/m3 DIEFEEE T, 6 B/ oM<, 18
Mo 2WIE 6 7 A~ U ZITWARTE L, MOMAEMBEICHST D7 V7 7 A LMD
AR AR 2 fRAT L 7o, 138O DE O AIZ LY, FIEEO 7 VT 7 AFKTF L, £
TR EE TR (B0~100 1 g/m3) TIXIREMKAFHI Th > 72, 1,000 1 g/m? D DE JREIZIIT
5707 T A1X 100 g/ms & RIFRE CTH -T2, £72. 6 7 Al DEWAZITV, RO
Wralicetl A Mios V77 ZAORTITFED bR olz, 1HEEO DE W AIRE~ ¥
A DRREUG & AT L2 & 2 A S IRE IR X 0 RIEBRD H v, RIAEFEKIX 30~100
1 g/m3 O DE i eIk Cl KT 72 AL 23589 B L7, DE O50fE R~ D B 2 AL W
el OB R BT U, EHIREZIC KX D2 0EROKR T2 MEMD 7 VT T v ARRHIE
HTWAHZ EMBREA LTz,

Lambert & (2003) (X, ¥ 7 A2 CB % 40 gfE{AD & TRENE 5%, Respiratory
syncytial virus(RSV) & J& 4% L, BREE% 1~10 HEOHAM THE 217V, RIESL~ DR E
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ZhREt L7z, CBALEIZ KV BALF I RIEAIEIZFRE N GRD b v, BB % TIar ek
WERL B STz, F7-. CB+RSV FHAELC X 0| LB 7 B RIS PEROROGHE G
DB 2~10 A% T U 8Bk CBIZ X 2 FE A RSV AL L v ZFimHl Shi-,
TNF pE4 &1 RSV EMALERIZ bl L, CB+RSV QUEE CALEL 1~2 H# Ti3mfil S, 4~
7 B TIMEtE &2, CB X OVRSV O HALEE 4~10 H £ D IL-13 PEAE BN FHE ST,
F72.IP-10 mRNA F 8l &% CB AAFIZ X 0 #iifil S 4L RSV IC KV §FE =15 IP-10 mRNA
HEBLES CB AR v Ifl sz, 2o, Th2 ¥ A 7OV A NaA Y - rEA
VPEAREIT CB EIC X VFEEINTZN, Thl A 7OV A NoA v« FEIA VHEAR
T ST, BRYLRTOMRL TR 51X, DR DORIZISE L T LILF —HERICE TRt
BRBEL TS, AWFEERLY, I—RrF b+ OKENEFICLY RIEERDH
WXL, EARERO D HIMEEEPEICE 52 Thl Tk, 7LAF—IRETH D
Th2 NEEIC: D Z &R LTZ,

(2) 7TV AF—PRENEEST S

Kleinman & (2005) 1%, OVAJE/EL7-~ 7 A% CAPs [CHEFR L 7 L /L — i~ D 25
A REFERE(IL-5, IL13, OVA R IgE, IgG1, 4FREER. 2% MEK) &2 AV CTRRg L 7=,
FEHRIL, ERIRE?DS 50m, 150m B /-G THE O CAPs 2 HIWTIThive, REER
FEIX. 50m BN 7- S THED - CAPs 1Z, fine (<2.5u m)T 498 1 g/m3, ultrafine(<0.15
um)T 433 u g/m3, 150m EfidL7- HiS CTHE D 7= CAPs IX, fine T 442 g/m3, ultrafine T
283 1 g/m3 ThH -7,

IRERECTOT LLX —RUSTERE QNN KL ONERE A 5 O BRBENS T T iRV g8 % 38
HENEPERRL TIIRIET VAR — G Z 5 SR T2 L 2R L, B D ORRENE
WEEBRMUMITFEZ LB 2 LD XORBED/NSWRLF DI NT LV — 5%
T DERRRNZ &R S 7,

Steerenberg & (2005) 1Z, OVA E&fE~ 7 ZAET L2, 3 —a v KA T CTHRE LT
PM O7 LAX—ISICHETHT Vany MR EM~7, 5 #Wili THRELLZ PM
(coarse2.5~10 um, fine<2.5u m)% 3mg/ml. 9mg/ml TEEWNHK 5 L. *HHEEE : NaCl,
OVA. OVA+# % UIEHER U A(BHC-93) & NG Lz, #5347 =13, OVA+PM
WL VIE/EQO B, 14 H. 9mg/ml, 3mg/ml PM/E{K)t%. 35, 38, 41 HIZ OVA TF ¥ L
YU, 42 ARICEA, BB LT, ZORR, 7y Fodz, R—F 2 F), m—~, & X
B, TLAATNELONAZT ¥ a8 MIRBEWZ RSN, £72, fine PM OJ5 A3
coarse PM J 0 BN R @\ & PM 288 LI FEi T L IR R 5 2 & KishE
BIXORNBHEOHR G OWTNGIREAT DL LRSI,

Campbell % (2005) 1%, 7 LLF—E&EV, OVAOREDO~ T 2 Zat B ADARE
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BEDLWEITTO CAPs ZRiEE L7, BEREZ 20 f5RfEL L, 0.18um LA FOK %
282.5 ngmd3 T, 25um L FORI % 441.7ng/m3C, 4 WfE/H, 5 A/AH, 2 HFEEREE L
to%®%’OWHﬂ%ﬁ’i@%f@*f%%téﬁ Z DREDOPRIIT D RIEPEY A b
A B XORER O ZRIE Lz, TORSR., BB CITRIEEY A h 7 A > (TNF-
a. IL1a)B L OHREGKR7(NF- ¢ B)OHE 72BN @6% PORL B 53 D3N C DA
EMEFHET L EREL TN D,

Hamada 5 (2000) (%, #i/E~ 7 212 ROFA & OVA 27 11 Y L#5. L THIFR/E~
DA, 3% OVAO=7 W EE1x, A% 3HBE LD 11 AL 256 HE LY 3
HE O 14 Bf7V, ROFA O =7 v YV L :5.(50 mg/mL, 30 Z3/HA)IZ4E% 6 H, 8 H, 1
Ao 3 BTz, & DRER, BME%WVWW#HﬁAkWTik%&%%ié%ﬂﬁ#@
720, AVl Ak A REREDTLHEN ROFA+OVA fEch bz, £7-. Pusss
Hi7e IgE & 1gG FEA DR S ROFA+OVA BECA LI E HE L TV 5,

Emm&j%ﬂ%ﬂﬁ\772®lyﬂﬁ¢@é’ ETREEZF L7012, 0, 3.0,
6.0mg/m3 £ DE < 12 Bjff/H . 7 B/AE T 3 MAREREE L. OVA HUEREZ 3 B RKIkE T
3 [EfTo7-, RE, MARERIZAEITRD 724, BURE RO SRERE CH LI,
137 o OHT OVA #5541 IgE HFUfAfliiL, 6.0mg/m3 i THEIZE -7, UM 2 #UR%E
N CTOVARRE L CAE L7-H A Nl A U pEA T, 6.0mg/m3IRZERE Cx AL & b~ TL-4,
IL-10 135 < . IFN-y [ ZEWFE R ThH -7z, DE DAL, YA " A v Fy T —7 DZE
bz % U CHURR R IgE FEAICER R E RIET Z EARINT,

Alessandrini 5 (2006) i%. BALB/c ~ 7 A& FHWTEBIS/ND —R R D7 LV —M
LRERIE~DE AT, BRFEREIL, 119, 332, 526 ug/m3CE¥)TH -7, H—iR
R DBREERFENIT 24 BfHICTH D2, PURBIEL DX A I 7 2Mat L, TOREA T =
AL HRHT UTce £ DRER, B OPUREMEL Y 24 FEfEIFT, XU 4 AMANC D —R k1
IR LT C R O RIELUSOW A M A VAR L TR Y . HUFUEIER OIRE Tk
RIEPE DIV A N A VAR TRA BT, PURIEIERTO B — R R IR IL
SRNIRT TV aNy MIREEL D Z LRI NI,

Fujimaki % (1994) X, DEP & IgE FEAE & OREIZHSW T LI T 572912, BALB/c
~ 7 A2 OVAHUR & & 612 DEP % 0.3mg/fE{k D58 TRE WL L CTHERR U > i
Jiel C D e S i #4%%4V?$%%&koﬁ%ﬁﬁﬁm@Jm%ﬁKm&Iumwx
FECTHI BT LHE L, TL-4 EAE, BT OVA IgE HiiAfidLic DEP+OVA B CEVMEE R L7,
DEP |2 X 2 S R & me LT\ 5,
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Diaz-Sanchez © (1997) 1%, 13 ADOT7 % 7 YD ENT A k THPEDIEEL (5 6 A,
TN 21~495%) (2% LT DEP (0.30 mg) &7 % 7 Y HiOmE 2 MAGboE T, b
FDOBRRNIZTF ¥ L Va TV, RFTORMEREIZE 2 DB 2 mit L7z, DEP I,
light-duty ®7 « —ELRHEOHR N OHE LI, 7% 7 FHURBMOT ¥ L P & g
L. DEP & 7% 7 $HiROMAE OEITPURFF R IgE OFW A2 726 L7225,
i IgE <° IgE /Wi I 22t Lie o 7o, #8 1gG4 ROPURAF R IgG4 B L7223, ¥
IgG IFEL Lo 7=, WiEOILFEIEMIT alternative splicing (2L % epsilon mRNA

(CH4-M1'-M2, CH4-M2', CH4-M2", CH4-S, CH4'-CH5) ® L ~L|ZE\ T4 CH4'-CH5
RN TEIZE IR, 67 % 7 P BT, (KL~ D% A KA > mRNA 23k
SNl T ERhoiend, 72 7 iR & DEP O#MAEDEE Thl A T OY A 0
A v (IFN-y X IL-2) ORBOWD % b 726 LI, o+ A 71 > (IL-4, IL-5, IL-6,
IL-10, IL-13) @ mRNA OXBLOHEINE 726 Lz, DEP &7 L7 gEOMEEER
X7 LT R ORI SRR B O A2 RE T 5 HBERFTA L ZEZ LMD LB ITND,

Fujieda © (1998) 1%, 8 ADf@HEZRIEMER (J5 4 AN, &4 N : 21~36% : RENT X
7V OREANOET A RstE) £BIC, Rg-oBic, 742 7% - 7LD DEP
DH, BEW DEP+T7 X 7Y « TUAF L OF ¥ Lo Phkszit ¥z, EL, 747
YT LTy (Ambal) % 10 AU 225860 THIR Y LV —ERATLHE T 10595
REZHT 50, 1,000AU ETHICATL—F5ZLICEVFr oYLz, 8HEMDIT
T, DEP (0.3 mg) &7 % 7% « TVLAL L DOMifidh 5L DEP O&IC, HEAEAICTF v
L UE i, 100ul O&MEEKIZ DEP (0.15mg) Z#E5AREbOEZRAIZATL—L, ¥
#0.3mg @ DEP ZIRFE L/, SHEBREIL, Ty LU VHIO=2DRR-T-HE, Fr L
Ptk 4 A BIZ 5 ml OEBEHK TRERZITV, BRI OW T 21T o7, #HL
V) nested polymerase chain reaction-based approach (KU A 7 —EEE NI\
7 7' —F) 12X 5 deleted switch circular DNA (switch circles) ®OfiHi %, IgE isotype
switching 238 Z > TV 5 & W9 Bl e 7 FRJGEILE L TR L7z, DEP 7 % 7 HHiR
ZMATE NORIZFY Lo od 5 e, R IgE FEAZHEM L, /TR A M A
VEEREERIL, TR Y - T LT AT DRI D IgE A BEEICHINS S 2 L
DRENT=, DEP+7 X 7% « T LT OF ¥ L Pt% 4 HEIZ, SWEEHRTFIZ 2D
¢ ~0 switching % <7 deleted switch circular DNA (S¢/Su) o7 uv—r%mH LT,
DEP DHBHHET H 7Y « T LT DHTOF v L2 T, Altidila i switch
circular DNA (I SN0y o 72, 2N HDHERIZ. DEP &7 X 7% « T LKL DOk
TR DOEEIE, 727 %« 7L LX—0t hTin vivo D IgE isotype ~® switching %
FIETEZILI2DZ 2 RL TS, ZRHDOFERIL, B FTO in vivo @ IgE isotype @
switching ZEHEMICHID TORLIZEDTH S LR TW 5,

108



Diaz-Sanchez © (1999) i%. DEP 2SFHUFRIC XT3 D46 IgE SO xF L TR T &7 2 R
Y P ELTHERT 2008 9 D adi~rz, Fiuiid, & FTiE7 v AIST 2B Ofiik %
% 7272\ marine mollusk (Megathura crenulata : #EDO#RIKEIY)) O IMHEH> 5 538l L 7= FF %
> X7 B D keyhole limpet hemocyanin (KLH) % H\ /=, DEP X, 7 ¢ —E/LFEHE
MHDOPRAME LT LD ThH D, HRE L, 256 AORREEZRIFEES (B 11 A, 14 A ;
21~555%) T, ECOWBRE X, BX = - TLALFUERNT, Dt b—2D%EFRT
VIV AR LCHMEORET ) v 7 « T A MR Lz, S LICeilBREit, FEtox
BT LVX—OENRH D2 NEIERTH -7, 10 AOT hE—O#ERE %, 1 mg ® KLH
TEZHROIZHZE LT RWT 100 pg® KLH CTHREIC 2EIEICF vy Lo P L, £72.
15 N0 27 B —O#ER¥ |2 DEP 24 KLH i 0 24 FEERTICER G- L, &< R LA
® KLH %% %17 >72, DEP 1% 0.3 mg % 200 u L ORBHE/KICTRES ERIZA T L— LT,
IO KLH 5%, 14, 28, %iﬁm%2aﬁ’%%@%ﬁmKui’ﬁfé#%%ﬁ&
7=, TOFER, 32 HHTIX, KLH OA~ORFEIE, SEdih <, $i KLH IgG 134
%%%_\@Ai1ak$8k_\k&4imA¢4Au@m5htmﬁKuﬂgan&_
bR S e otz KxHic, KLHIZ%EE DEP TFx Lo U358, 15 A9 H 9 A
239t KLH $F589 IgE ZEA L7c, KLH OA TH LD & RO L1 THl KLH Fr i
1) IgG &Pt KLH #5209 IgA b &7z, DEP & KLH %31 7= gias Cld, Siiifik
H1D IL-4 LV 2 A EICHIN S 223, IFN-y LoV Loz, —JF., Zabo
Loybid, KLH OA %2 T IeRE TIIE LR B b ole, 26 OM%EIX, DEP
BH LW IgE SUSICHIR T 23 b E LTERL, 7 UAF—EIEAMEE 508 L
NNz EERLTWD LR _TWn 5,

Diaz-Sanchez & (2000) X, 7'V w7 « 7 AN TATRAZ A K « X =T 11 ADFE
mEE (%56 N, &5 AN :21~555%) &, BERID 0 Dermatophagoides pteronyssinus (Der
pl) ZELNTVAZAL - X=OfIEE BICAT L — LT, ERA 2T (BRRFFEK, &
B, &t < LoA) B5ICkDETHE L, Z0%, #EREIL, 300 L ORIEKIZ 0.3
mg ® DEP (Isuzu ®7 4 —E/NL « = VU OHERNHHE L= 0) F721% CB Z[EERIC
BLeb 0, BRO300u L OREARDINNERITEE L, WNTHA b - 2 =HURTER
R2aT EPEONDT VAT U BEEFR, EORE. T LT DB OIERA 2T 1% 8.7,
DEP OAITERZFHRE L0272, DEP+T LAZ U idA2a7 ) 9.9, CB Tk A
ITIVIER LR oo, BUERHRT O 22 I VREE, T LA ORI L, DEP+
T LIV TR 3 R BN LT-, DEP HFOfLZEWE N~ A MBI EREER T 5 0
EDMEPRDHIC, < v ADOMEMIER (MMC-34) Z MW T, m#lfift IgE A4
D IgE/a-IgE 7 v 2V 7 Ot LT, DEP OIFfIEALFEWE L —fElcEET oL, B
-hexosaminidase & b A% X O 23858 X, DEP B & OIS E- SIS B
7zo ZHHOFERIL, DEP ~OBREIT~ A MlaO B 2 R 5 Z Lk T Ly
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AN DEARIER O EIEE Z RS ED L 2R L TV D LT 5,

Hauser & (2003) 1%, 56 AO7 hE— (52 A, 3 AN :23~395%) & 3 ANDIET K
— (B2 A L1 A:27T~387%) D8 NDHEREIZK L, S~A7 &2/ LT FORE L
1To72, B, residual oil fly ash (ROFA) R FIREEDHIZT LT 72 LDT TR~
DOIEFE (session A) . THEFZEKIRBEDORICT LILA U IEFE (session B) . 3 L O ROFA 12
DZNZT LV T v DOIEFE (session C), &M% (1%, ROFA (HIFREIT 1.0 mg/m3 725 7223,
EFIT 0.96 1 g/m3) F 7 ITIFHFLERA~DLH T T 1RH O G~ 2 7 20 LT O R Ifi
T T, SEEREIRICEBMIEm T T ROF ¥ L P a%Z1T -, ROFA X, AR U FEHH
5 AFL7=H D% Wright Dust Feed Aerosol Generator % FW CTHEZlF S H, 2.5 um LA
bR EBRET D712 Harvard Marple Impactor Z i <72, MMD (%, 1.55um
Thote, BT LT X, 6 FlEOWAMT LV [Dermatophagoides pteronyssinus

(#=htJ). mixed grasses, ragweed (7% 7). birchtree (77737 ), oak tree

(A—7). Alternaria (7 V7 VT U T RO EDO—FE)] TEET A L &7\, —DLE
WZEHETHIURX, T hE—L LTz, ZORETAMNOREREZL EICTF Y LU DIHEHAT S
ERT VT R T, SUEEDS, R FEITIEREXIREERNIC, £ L CIREER, BX
O BT ¥ LoVt 4, 18, B LU 42 IR ICIT DiLTc, &R TEEHRIC OV T, Mifad,
S BEOYA M A CDREEAT o Tce KLFITHNTT LA U B InTZE &,
BT ¥ L > VIEE O RYEERT O BILEK & AFPEROA BRI (Th i, 29.7X103 il
f/mL & 25.4X103 fifd/mL) 2%, 7 hE—TlXA LN, T N E—OPWBRE TIiLA
LRtz ZHUE, ENEIL, 143% & 130%DHFREZ R L T 5, IL-4 OHIRFURIT,
3.23 pg/mL (p=0.06) T 395% DR TH o7, 7 FE—MOHERHE TIT. HFZERICH
UKL DT LT REEICHAT T D58 ISR SN DRI 6 5 &k~ Tu 5,

Alexis 5 (2006) 1%, 9 ADREFEZRIERMES (B 3 N, & 6 A : s 18~35 %) (ZLLFIC
AT 3FEHOERME L TN TR T T A ¥ —T, JHEI N7z 500 mL O—[F#XET 25
W N5y DBEE T, K 30 /3R IRA S W7z, #BmEIL, Xt E L TRT7 74 &z
BHK (0.9%)., /—AFX ¥ 174 F® Chapel Hill TH > 7'V 7 L72 PMio2s C. £
FHIWE 7 ANEHAET D 72912 120°C T 20 FEEZULEE L 72 PMio2s (PMio2s ) (3 mg @
PMio-25 % 4 mL 0 0.9% O M &H/AKICHFE L72b 0T, MMAD (3 5 m) F72i38UL
a2 LTy PMio2s (PMioest) T, 2D ZERI~ O HIZFEERICERA LT, BHEKEA
RFZ, Te99m-sulfur = 1A K (SC) K1z BIEAKITIEG L., PMioes NRE UMEAE S
TWHZEET Y~ - DATTHR LT, HFxOWAK 3 FFEAIC, KEFHFESE, JKIC
DOWTHRIERMIE & A M A > RIEMEY A R A > mRNA, MR ORIEAR L O
BRWEZ T, ZORE, PMio2stW AT, BRIEKBAIZLE LT, RIEY—T—ThHD
FHEk% &~ 27177 —20 TNF-o ® mRNA EEENEE (p<0.05) IZHFHIN-, £
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7. eotaxin MM L., 7 17 7 — VORI CHRIEZTHETRES ML, HEKOZRRE S
MU T ARG DS~ A T A D PMio2s WA TIE GFPERBEINIA~ DI B V72 Do T2 73,
TNF- o« ® mRNA, eotaxin L' ~b fifaRi~— 7 —ORIGE L NEREZ A E (p<0.05)
25372, LXKV, PMioes @i#@%ﬂ"]ﬁﬁkgﬁe . BT L BHPERORISZFHTE L
N, w787y —VORISHRENITINETH D LR TNWD, £, %fﬁﬂ%ﬁﬂ“%?ﬁﬁﬂ:
L. WEMIZ, eotaxin l/«x‘/v%:t%afﬁa‘é WL T UAF—BECBTILT VLT U H
2 WM (R D B 2 #5842 WA f%?ﬁﬂ‘ﬂfcéﬁ“bhk%&ibfb\é

Stenfors © (2004) iX, 25 ADOREFEZ2IET FE—t0#F (5 16 A, %9 A : FHHin 24
% 5 19~425%) BEL O 15 AD B AFEIEEDW A DA L TV HBIEDNGEEE (L5 A @ F
B 30 i 5 22~52 %) & RE LUV ® DE [10 u m DZERIIFERD 50% 7 v R4 7 D
K7 (PMio) BEEEN 108 1w g/m? (94~124), CO (% 1.7 ppm (0.6~2.5). NOz!% 0.2 ppm

(0.1~0.3) ] ITHEE ORI RAJER) T (SrkHikE?Y 15-20L/min/m2 O H i T 15 53D

EE) & LZEROMD L) T2 BpfHIREE L. MbERE & XOERIEZ#Ff L 72, DE /%, Volvo ®
T4 —BN e 2V THRAIET, FilkREIEX Body-plethysmograph T sRaw (FFEAIE
EHHD . FVC B X O FEV, ZIE L 72, BREER . 6 FFHE B ICRQUE SR Z 1TV R AR,
KRB X VR (BW) 38 X OV BALF Z£-4E U 7=, BRI Wik, FRRAI~ — 2 —,
M NS 7 18 L OIRINEEE 4 1, A B A UORER 72 0E Lz, BW B LW
BALF 122\ Cik, Mgy, 77>, o278, IL-6, IL-8, GM-CSF,
methyl-histamine, MPO 3 LT ECP Z#llli£ L7=, DE g%, FEV R FVC X, LD/
N—THEENL L) - T, sRaw 1T, ZEXKMIRERICHL L, @HEE TiE 4.1% (p<0.01),

i S EBH TIL6.6% (p<0.01) OHIEZ R LR, Z NV —7H TGO KRE E :;‘ffc%é’g@
ZET ORI T, SR PERE X, DE BREE% . [UERIEZE Z L, KUETRRRIC
% IL-6 & IL-8 % /X7 E DOHIIN, & SRR 31T % TL-8 mRNA DN & Wﬂz@wgﬂ
¥ (P-selectin & VCAM-1) @ upregulation % £~ 7= Z0E OGFHHEREEN & U > SEREE N %
R LT, W BB TIE, DEBERIX, HHERMERISZ8I X2 LY | BEF ORI SGE
RIEFE IG5 L1 oTz, A MIA 0D IL-10 O ERGEIE, WE 7L
— 7" CIZ DE #IZHII L Tz, DEIZ X % IL-10 OFFRIE, Wit B ABE OKIERAE ORI IZ
TET D00 LILRW, BUED WHO O RKEEAELL T OWRE T 50% 7 v A7 D2ERT)
AN 10 m ORLT-AS, EFEE EMEBRE CRRLIEBNRLLND Z LR, ZOWETH
BEINTe, TNHDORRDLOSDEWRZMNT D IITHEITIENLETH D Lib TN D,

Holgate © (2003)/%. DEP ~®REFEIZ L 5 EIRAVESZMED . AMEDIFPERMERIES 5
WET LA —MESGERIEOHE M T TE D20 E I 0%, 15 NOIERIEE O 87—
7 (B 10 A, &5 A, FHER 30 5% ; 23~52 %) & 256 ADFERRFEE D2 hr—)L -
IN—7 (516 N, &9 N, VFEF 25 5% ; 19~42 %) (2O TH~7, DE %, Volvo
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TDIF-1990 THAE S gET v >/ X—NOFEJPRE L PMio: 108.3 1 g/m3,CO: 1.7 ppm,
NO : 0.6 ppm, NO:z: 0.2 ppm. HC : 1.4 ppm., HCHO : 43.5u g/m3 TH-7-, #KEREIX
MIRAER T (rRHRRED 15~20 Limin/m2 (AR AEO AR T 15 5y OiEsh & 15 5y D%
B L) T 2 RERIIREE S, RERTR IS EIEEERE, BEK T 6 R HICRE
XEEEIToT, 2 hr—/b s =T B IO E 7 L—7 Tk, KUERILOA B
NHRLNTZ, ZOHME, 2> ha—/ « Z—FTIIRELEEE BW) Foiffsko
BB L O BAL 1 U L SEROBEMN EBHE L TV e, v ba—L s Z—7 058 %4
KRR TIE. NEZHERS 4y 1 P-selectin @ upregulation 78 54, £7- BALF o> IL-8 #
VXY EIRER L OV IL-8 mRNA BB FHRBLEOH BN A b ivic, RFE I H O R ek
R | MEREN T BN A D00 7o, MR 7V — 7 ORGERIEO AL, SRR %E
BAHFBRERMERTERIE D A HAVTZ 03 DE 1%, KAl O4F HER  AFFRERSCE Ot DS SE M
FlVA MHAVRRIED AT 4 == —DFBERENE LT D SR o7, ME— DI
IR, AR IL-10 e CHERBEMB A LN Z L Thd, ZOMRIEL. HE
DELRWRED DE Th-oTh, 2 b — A #BREOKEICH AR REN T2 KIET
Z & IL-8 PEAEICIEE I LN 235 77 D upregulation #2232 L &Z/R L T\ 5, DE
(2K D0 B RE ORZ RN T 5 L WS BRBER S D08, T ORGSR R ERME D
RIESCHAF DU EORERIEDENIC LD LD TIEREZE > ThHh D, WMEERHET DE ~0
WRFE% IL-10 O¥MAA LN E1F, KIERIEIM OO L5 SR I3 L
WZ EERIBLTND LR RTN 5,

(3) AFHER~DENEL D

Lee © (1980) 1%, SD 7 v MHEIZ 13 524N L7= DE % 20 Wefil/A 97>, 42 H g
L. Hii. K. FEER L OEINZIRD aryl hydrocarbon hydroxylase (AHH)#E: & epoxide
hydrolase(EH)IEMEDZ O (L& G ~7, = OfESTFIA ko AHH IEMEA 7R L, s IREED
1.3~1.4 fFIZEIM L T\ e, — . RTBREEICH TR O HMER & H > 7o DIXRI R T,
WEiEZ 16 H H C 45 5L, 2@z m U CEVEZ MR L Tne, R ToiEH:
EALITRR D TR o 7=, EHIEE S T X TOlEER CTHREREIL R o Tz, RFEERITHR
NFEBRCTHEFHIRICHOEEN LA TND Z L 2RDT, L L, DEBESRRICKFERE
14.2ppm LR SN TN A2, DEP, NOx & OREEIFHIE ST,

Pereira © (1981) (3, DE (L2 RIFEWE ARG ERICEIE L TORBEZ T~ 572012,
DEP 2 L LT 6mg/m3® DE % A ~ v AW 8 FFffl/H . 31~39 HMIRE S TR+
DIERERF 2~ T, =AY Y Pt x 38 Z L TR OB F A E&(b L, *THREEE
DICHERBRET o T L E L TV D,

Pepelko & Peirano(1983) 1%, CD-1 ~ 7 A DOWERES 100 PEIZ, 12mg/m3 & W9 FRed T
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B DB BT 4 — PP U b0 DE &2, 8 KE/H. 7 HART O A S8 7 EE
TR KT T E LA L2, TORMBREICL DR ER~OZBIIHRHUTHY . &
KOBIHHRE )] L AFRIZHLEFE LWEIRIT o2 B LT 5, £72.6mg/m3 D DE % |
T ~ v A 100 PT, #f 54 PLic, SHFH/H., 7 HAA, 7TEBEWA S8 25 EBR 21TV e
MUT S LVBMEBSER R T2 < | ME—. IR DBAZE 2R ) 238 0 Tz, K IRWE
BEL LT emgm3DEREHRT 4 —E Lz P nbDDE %.SD 7 v FBLRTHX(=
2a—Y—=F LV REUA Ty MIC8KFH/A, 7 AAATOWASH L EREZITo72, ER
1%, IR 5~16 HDF » h(20 VL), #EE 6~18 H O 7420 PN Z AV TITV, [F UAESR
MOAEFENIAFOEFRFEL ETHRFE. RTINS 75 ISBRIUE 2 5% IR
BIREAL, FR, IRFOFEREZR S, MREEE OMICE LWERRBD ol b
WEL TN D,

Quinto & de Marinis(1984) i%, DEP Z{A®H kg 249 50, 100, 200mg ¥->, 5 HI[#fi
T BEENIC R L7252 21T ChTB1/6 v 7 A L CBH v ADH 1 R F1~ 7 AT,
OB L EZNEEOWD, BaHEENRD L, 200mg & 58IV TiE, %t
FRBEICH AR 8 DA M A R L, K8 OFE LW bR b,

Watanabe & Oonuki(1999) 1%, DE 3 EM D 7 v FDAFER, WNHWRICKIETE
AT, FEBRIIR R & LT 5.63mg/m3(4.1ppm NOsz, 8.10ppm NO) D E DR HER
T AT ) &% 7 4 02— TERWZBRBLF-HER T A oo (LER) I K ONE 22 < (DS
DWW Tz, BESMIX, 6 /B, 5 HAETH Y, 3 » ARIGE L=, myFH 0B
RNVEANTARAT R EREFRNVEAN(ZA T VA —/WRET T, TETHEIZHM
U, PRI AR AREITIC T, THETE BICARICIKT Lz, MEREREIT 3 BERHT
ATV HEFREAR L BROBBHERIE TH L e 7 v e =4 —BIEHIIARICET
L7co SRR A L8 PR EE & RS 1 REARRE ) & ORICIEHEAFBE DR bl s, KR
FAT 4 v el B YIS RRRRE TR bk ole, 2 b OfERIL. DE
IFEIBRLVE O EREL, I Nt E#R LT 20 LT, 7y hOKT
PEAZHEL TWDLZEZREBL TS EBEZOND, B, ZALORET, h 18k
A AR RETHE T E DT H 5725, BARRICEEO b7z Z &b, DE O AR DI
D DVRLF- Ry £ 0 W WGRIEELIC & B LT\ D il ~Tn g,

Yoshida & (1999) 1%, DEP B & LT 1 R FEMEA 0.3, 1.0 B LV 8.0mg/m3 ® DE
% 12 R§fH/H T 1~10 » A ICR ~ v AM)IZ Wb, K1 OIEERE ). K1 PEAERE B
F O RO E L E 2~ Tz, ZORR., WFOEBRIMET T2 2 LT b
oz, LavL, 1 BHY7-0 R ARSI DE OBERIMIC > TR P Z2R L,
6 7 HH CTIROBAEIZZRD | HREEDOK %£29%., 36% B LV 53%ETIKF L, WTHOE
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HARFEL VA BIIRT LW, ZORFEARDOIRTIL, 1+ ABERERICRET &
BT A A 58D 7203, 3.0mg/m3FETIEARE 29% KT LW, 7Zods, (KE, FBHE
HE, BREREER CICHAERETIEIRD bR oz, UL, FEEAME O 2B
BB X OVE MBI L ABIETIE, BUEAALE UV EFEAT D TIAT 4 v EHIIROTERE R
WABIERIN, &51C, DEWA~T AT, HAEERE LT ZHE RO mRNA O3B
Y DEPREIKGFEL TR T L, ZROOEENL, BERLEO/RKEEDMET L
o2 &L BIRIBRARIVE D BRVE AR BA R ENBEE U THE FEEARR I MET L
Tl EDRRBEINTND,

Watanabe & Kurita(2001) 1%, Fisher 7 v F & HWiIEEM [+ o DEGR B IX kL
1:5.63mg/m3, NO2:4.10ppm, NO:8.10ppm), Hi{ % fr\ 7z DE 35 L ONEHFZE KT A FHIN
DI 20 H E T 6 Rl H CUREE 41T - 7, Pegs —ILMFEEREIL DE 3 X O DEP % FRu»
7= DE BTN LIEHZEREHCL_EN o7, MR DR, JIRE X O
BRO LB BDDELNTND Z EM AW STz, TR LI-REOMEROT A2 N A7
oL DE B X ODEP 2\ 2 DE BEOWFICE W T O A EICHINT 5 2 LR RN
=Y g/

(4) Mg - TR ~DOKENEL D

Laurie © (1978) 1%, SD 7 v h(E)IZ%F L. 6mg/m3 ® DEP % &ie DE (2 20 Fef#)/H, 7
A/ET 6 EMIREET 5 &, BIENREBORDPRRAOND Z L2 LN LT,

Laurie & Boyes(1980) i%. #H/E(F#IC 6mg/m3 ® DEP %Z&ir DE (ZBE#EE S (it
17 A, 20 K/ H), & OHBIFEZER T CllE Sz 15 » AloBi Tix, N—%2 ML T
BFZRAATEIOEGENI ML bABICES R Z L2 RNE LT,

Liu & (2002) 1%, 7 v FHEQO VLI ATV U o Zig B 7 A (ME) % W AALBR(2 FRERE]/ A |
2 M E 1L 4 BEEOWAEE, BEOFERIIZRL), HDVIEH YU v ZinE gk s A
ki +(MEP) % 0.1g/kgUARE) D58 CRENE G L, Ki&HK G OB B I TEISEP PRI HE
REAT -T2, F OFEE, EEERE(RIHEFED & O TR TR 2 ME 0> 4 18 [0 AR 5 4L
HEOMEP OKENHEGICEVIRT Lz, £70, EEREEEE DK T, MiRIckiT5
T RU DALY 7 ATPase {EHEDIK TR O bz, i OfERIZ, MEP <° BaP %
EOBL L~ AZBWTCHRECTH o 7o, T A H 2 WITHEEMRL OBz L b | 1E
BIRE DK T, S OICHEBI IR RS E O TS & 2 S 4L, iR - ITENCERE T
HAREME R SN2 A LT B,
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Veronesi © (2005) 1%, Apo E (7 RVARTaTr A ENINTIRED 7 v AKR— oy
T & L TR OEECHEIKEEICBE > TR Y | ApoE -/~ U A~D=a—3—27 D CAPs
IREE DI PR EZ A LS EHME L TS, BERET=a—3—7 DO
b, AL L% 50km I E T H =2 —F — 7}[[5#/*— R (Tuxedo)lZ 31T 2 ¥ED 10
fECh ol BREET O PMas IREEIE 110 1 g/m3 T, RHIOREEIL 19.7 1 g/m3 Th
STz, BEFBAMT, 6 BER/A. 5 BAETH 572, ZOBIG A X ~ T AT TOR
LAV DAL A B L AT Ko TR T Hivie, IOREREIF O K=" v =a—m %
S PR LR R Tl BEBEE N O D= 2 —r UBNIRE S Apo E-/-v T
Z T Apo E-/-%fREFEIZEE U CHEIC 29% A L7, S 612, sk rmic e s i
T BRI AR RIS BN U, BEBEE O F— " M= 2 — v 3 s —
oY URTCRRNBRREZ RT I Ch D, ZONETIER, K RPEIC K - TRES
NDREME TR L THRET L, BREA b L RSO E O AT T DR A D FFE |2
BB MR E 2 RIC L TO D ATREMEA R S hlc Ll LTV D,

Sung 5 (2007) 1%, 6§D =7 A ¥ /L (cynomolgus monkey)iZ A X /LT —7 AT L
A PR R e IR FERE(30mg/m3) & E R ERE(60mg/m3) & 3T, 2 B§fE/H OBRFRIFHE T 6
% A g L7, i Mn JREIZRERALGE 2 » A I3AER LA o 7203, 1EEE 90 H
PRI B L T—EEEZ R THRIZ R 572, KRIKEIEZ O MRI T1 relaxation time 73155 1%
60 HEAZIBA L TWS 2 EARaiic, TR LREMICOT D IEHEAKEBRA LT D &
i Mn #REEAS EF- U MRLIC & RIMAEE O TL > 7T VORI H LN Z &b,
Mn O HHEMRE~OBITARE SN, o, 2OFRRICEALMOSRITEEL 5 2R\
EZBND LR TND,

4.3 FIZ K D AREL DRREE

(1) FEless T%.’)f‘zm?fﬁffiz’)‘iﬁT?”é

LR E DIREE T K D AR 31T DI PHHBERE ~ DR BRI D\ T, Y ET V%
N7z R E )R R é‘é%ﬁﬁﬂlﬁ#&bé

CAPs R T RR DR TIRE OFEIZE LT, PMasBBERITEYE T v Ml OBEHEH
ZELYE, Fe X NIKFIRETH 7 V7T 7 0 AREEZIR T SE72 (Zelikoff 5 (2002) ).

~ 7 A~® DE I#F&|Z X U | Streptococcus pyogenes [EHL(Z%f L CEBEEROHIMMN F 5 41,
4V7wiyﬁﬁ4wxﬁﬁ:ﬂbfi%@%/&—7:m/V~w®mﬁ#ﬁEnk

(Campbell & (1981), Hahon & (1985)),

~UAZ DE ZIRHE L, fEHZERSE LA, T ofgEREICL s an=—
AERKASEEN L 7= (Hiramatsu o (2005) ),

DE O HIMME CIIIRE O 7 UV 7 7 o ZTKT L, & O T IR B fE ClrRiR K
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FHITH -7~ (Harrod & (2005)),

~ 7 A2 CB #&%/& W 5% Respiratory syncytial virus(RSV) % Ji&4s U ARAE St~ D ¥
BEatLiz A, CB A2 LY BALF HFRIEMACGEENFED btz (Lambert ©
(2003) ),

Th2 %A T DOV A bIA 2 - FEAA UPEARITIEGHT CB B LV FFE SN0,
Thl ¥ A 7O%A SaA 2« FEHA EARITIE S, BRIERTOMBL 3% 513% Dtk
DEPZIEE 2 7 L L X —HRIZE < ATREMEDS R S V72,

UL, CAPs *° DE IRf&I%, Mild~72 v 77—V OFFOMEA 2% TN ZEK NS E, 1~
K —7 xna UPEA RN L. Streptococcus pneumonia, Streptococcus pyogenes, FENEH
ARG DS M & =D D AT REME RIR SivTe, E o, YLEEA 7)Y Th2 IRZE PRI 59
DHANEONI, R MEOREL LT, T OBEESKMOE TR TS, L
LG, Wb OME 27 V7 70 A6EIE. 6 » HRBIOMKIEE DE BRIV TRHEN 20
ZLbHESNTEY ., SOITEHICHIT RO ERPEEND,

(2) 7L AX—MRENHET S

BLAREIZ L D7 LA —PREOHEEIZ OV TIN S DR H D,

~ U AZINMETHEDT- CAPs ZIRELI-L 2 A, 7T LAX—RIG~DHE(OL-5, IgE,
TFRRERNTIE S > & O FEEES TV IE ETRn 2 E AV E 7z (Kleinman 5 (2005) ),

I—u v EHHTHRELEZ PM OF LLX—ISCBIT D7 ¥ 230 MR E i~
RETTIL, fine PM @525 coarse PM L 0 H{5RZE N EWZ &, PM #84E L7 FHiZ &
RPN Z & KBEMERB LORBERORGONTNEIRETTHZ EBNREIN
7= (Steerenberg © (2005)),

T LAY VEEREED~ 7 Az e B AD CAPs RIREL- L 2 A, IRBEEETILL
JEMEY A R A A (INF- o, IL-1 @) KRG [K7-(NF- « B)OB B2 IR b vl

(Campbell % (2005)),

B~ A2 ROFA-T LV VR IRHBET D &0 A2 oxkd 2 RERIS O TUE
NFHLI, PURKE R IgE & IgG FEA HHEH L7~ (Hamada 5 (2000)),

DEMREL 7 LA VEEEZ DR Lol 24, MIBEEOH NI 6 mg/m3DE & E iRz
TH LI, MIETOT LLF 4R IgE Ui b &2 - 72 (Fujimaki 5 (1997)),

PRI DY A N B A VpEATIE T4, IL-10 135 < IFN-y iHMEWFERTH -T2, 7
LILX—HRIEE T VI L TiX, BHMUN — R Rt a2~ 7 RZIRE LT VLT VR HE
CDEAIVTERBFLIEE A, BROT LS EELY 1 A KO 4 ARENC Y —&R
VR WREE LTERE T, RIESUSCY A N A U PEAEN L VIR LT /2 (Alessandrini
5 (2006)).

VT ANDT LV L DEP OREWNEEGIZ X 0 fiEhg U > ST T oI o T
& IL-4 oA ER DSBS (Fujimaki © (1994)),
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LIk, #WE5R Tl3 CAPs X° DE MR 2 HUsURIE & P32 &I 2 RIEMEY A b
A OFEZT T, MIgICE TS Th2 A 7OV A S AA VEAZERIE, M
T IgE ° IgG fuikftio LR 2 b7 b3, F/o, BRI EHURBIEL O 2 A I 7GER
DHFRICEETHDH LBEZLND,

ANRZ T 4 THEBRTIE, & hOBN~DT X 7 FHiile DEP O# 5% Thl 4 A 70
YA b AA Y (IFN-y X IL-2) mRNA OFIOBD %2 blob LI, oA Mo~
(IL-4, IL-5, IL-6, IL-10, IL-13) ® mRNA ORBLOEMN% 725 L7z (Diaz-Sanchez
5(1997)).

DEP &7 4 74 « 7 LK v OREREOBEEIEN E LTIk, 74 2F - TLAF—0
t |k Tin vivo ® IgE isotype ~® switching 5| & Z L 95 Z & Z/RL T\ % (Fujieda
5(1998)).

B kA3 L 72y KLH U5 % AU 72 B %8Gt DEP 2587 L\ IgE USSR T 2 8
FELUTIERH L, 7 LAV —BAEZ I S8 5 AlREM: 27~ L 7z (Diaz-Sanchez © (1999) ),

DEP DOIgE#EIL~ A MO 2 (T2 Z LI2 L0 T VAT AZxS 2 BRIRSER O
HIEE A MY 5 2 L Z/R"2 L7z (Diaz-Sanchez & (2000)).

7 b E—PEOBERE TlX, HEHERUCEE LR 23T LV S CREICHEIT T A5 AT
JEDSHE IR S AL DR B D LR X T % (Hauser 5 (2003) ),

/) —A¥x 1 7AF® Chapel Hill TH > 7V > 7 L72 PMio-2.5 T PMio-2.5 DLW FHME
RREHIL, LT LS IHHEROIREFR R L2WA, v 717 7 — VO RERENICIINE T
b5 EBXTND (Alexis 5 (2006) ),

HERO MM & TEVE(E U, IERIIC, eotaxin L-ULEHIRT 5 Z LIC LD 7 LALF—HEH
BT DT LIVT 2 D WIS 2 SO & iR 9~ 5 ATREME S 7RI S 4L72,

LU 6, WB 8 Tix, DEBREEIL, FPERIESOGZ 5 S 2 L2 v | BEfF 04wz
BRMEAERIEABES TV 352 Lidho7=22 & (Stenfors 5 (2004) ) | Wi B 27 /Lv—7
OFIEREIEO AR, ZERMRETE% (I RERMERGERIEN A B L=, DE T, 0B
HEK, IFEREROE OO RIEVEMIFL, 7oA M A VRORIEDAT 4 = —F —DHER
ke bleb S eholc b OHEL LD (Holgate © (2003) ),

L7223 T, BERTIET LT —MERIEDIEEN DE X° DEP (2 X VB AL 235,
ERRT T 4 TERTIE, MEBHICOWTHENG E R SNpWaRE Ebic, 7
LR — B2 RS ELMANFEL TS, #iks LTRSS L DE S DEP 37 LL ¥
—BAEOHEICELE LI TWDH Z LRI,
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(3) Ahlgs~DRENEL D

KRB LD BT EED 1 DL LTI~ DOEENEZ LN TV D NERBRS
nTnd,

Z v MZ DE #8g@#E 35 & B X ORINZR® aryl hydrocarbon hydroxylase (AHH) 1%
PEIZHIMDI B LTz (Lee 5 (1980)),

DE Z~ U R|ZIR#EE L7-25, KT ORI~ bR o7z (Pereira & (1981)), &
RO, BIROEHERES) . EFERICHEF LWEIT R o723, ME— JRE IR
DYE 72D 2RO V) HENH D (Pepelko & Peirano (1983)),

—Ji. DEP Z~ U ZADMEENIZERT L L, H 1R F1~ U A TR FAROBAD L £ EE
DI, W FarEEZiR® 7 (Quinto & de Marinis (1984) ),

RO T > M DE R A, ki DE $EXV A ZIRET D & IiET O FH MR
NENTARAT B ) ERMERNVE AT A N T A=/ VREITREIC LML, il
PR VT o (FSHR IR T L7z & s ST 4 (Watanabe & Oonuki (1999)).

F2. DEZ~ UV RIBRETD L. 747 4 v b MO RERE NBZE S L. EIK AR
JVE D mRNA OFEBLE G R L TR T L7z (Yoshida © (1999)).

I HIZ, HET >~ ~ % DE, BRR 1 DE 3 L ONEHZEXUCIREE T 5 & Mgy — TP R
X DE B LUK DEFECR 27 WO b ®H 5 (Watanabe & Kurita (2001) ),

UED X5z, 8ERTIX. DE FORLTFRD D IR 6T T AR K D AFEHERE~D
fli e DN RINTNDEN, EERZF RN+ TR A =X LOMBIZIEE > T
WIRWORBRTH 5,

(4) k- ATE~OFENRAET D

KRB O « TTEI~ DB T 2R IR b TV D,

7 v NI DE ZIgE#ET 5 & BREMNZEHOBD B R oMLV HiERH S (Laurie ©
(1978)), 7z, BrAE(FHIC DE IZHREE Sh, CORGEHFER T CHE SNETIE, A
— ML CEELZMOITHOEGENGRIV bARICES R ZEBRVWESNT

(Laurie & Boyes(1980) ).

Zy MCHY Y Tl EYER T AME) 2R A, HDWEH VY o Tl B YRR A kL
TMEP)Z X ENEE Lzl 2 A, HEEEHESME T Lz (Liu 5 (2002)), F7-., @B
REGEEORT, #MRRICEBIT DT R 7 A Y 7 A ATPase IEMHEDOIK T 33RO 417, Apo
E-/-~ D Al=2—3—7® CAPs #Wg#E T2 &, BEEEZNOO=a—m BN L,
SRR I L 7= (Veronesi © (2005) ),

PINCAZNT =7 AT VAR HRARK e BRET 5 &0 KMEEZ O MRI Tl
relaxation time 23 L T\ Z E0VR SN, EHEZAKA REICRAT 5 & i Mn 235
fE & 720 I MRI T1 signal 2385 S5 Z & B3RS 72 (Sung 5 (2007) ),
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Ubo X oic, #FEEIZ, DE, CAPs ° ME 72 £IZ L 28 O1TEICHR R~ DR
ZRLTWER, BEHHMERAREL TN I ENDHED A=A LIOWVWTIFEAHTH
Do
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