s v

H— _GSH o  @s-cHO —» H-C —#% 0=C=0
wasa7aAFe v H NADARH#E O—H ZEr bR
FLLTFNALFE R .
Ft Koy
ol Lt 1 R

THtE T

RBIOFEEIZHWNT
ipFEl - B A HEOEHIZFHA 1 - 1.5min ThY ., BFEICLAFITIFEAY

RotunoThindkEbhsa [20L
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1 International Programme on Chemical Safty/IPCS,WHO,UNEP,ILO. Formaldehyde.
International Chemical Safety Cards
[ on line at, http://www.nihs.go.jp/ICSCl/icssj/icss0275.htm] |
2 (LEMARLMETESE, FAATATE K. (CEMEERNT 5 7 v 7 A— h
$1,1994, pp 973-975
3 ACGIH (1996) Threshold Limit Values and Biological Exposure Indices. Cincinnati,
Ohio, American Conference of Governmental Industrial Hygienists
4 ECEMER LI — KIS — b 1997
5 CLAYTON G.D. & CLAYTON F.E. 4 ed. Patty’s industrial hygiene and toxicology.
most recent edition. New York, John Wiley and Sons vol 1T part 4. 1993
6 CRC HANDBOOK CHEMISTRY AND PHYSICS. A ready reference book of chemical
and physical data. Boca Raton. Florida. CRC Press. 1992
H AL 240, (EF B RSB 95 5 . ALEE 1985
8 Handbook of Environmental Data on Organic Chemicals. 2nd Ed. Van Nostrand
Reinhold Co. 1983
9 Richardson M.L. et al. The Dictionary of Substances and their Effects, Royal Society
of Chemistry. 1993
10 MR EREER S v & — (LB L 2E RS  AT A
[ on line at, http//www.k-erc.pref kanagawa_jp/kisnet/ ]
11 Grafstrom R.C. In vitro studies of aldehyde effects related to human respiratory
carcinogenesis. Mutat Res. 1990, 238, 175-184

12 Grafstrém R.C., Hsu I.C. and Harris C.C. Mutagenicity of formaldehyde in Chinese
hamster lung  fibroblasts: synergy  with  ionmizing radiation and
N-nitroso'N-methylurea. Chem Biol Interact. 1993 86. 41-49
13 WHO working group. Environmental Health Criteria. 89. 1989
14 IPCS. International Chemical Safety Cards. 2000
15 Heck H d’A, Casanova-Schmitz M, Dodd P.B., Schachter E.N., Witek T.J., Tosun T.,
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17 Feldman J.G. and Bonasevskaja T.I. [On the effects of low concentrations of

formaldehyde]. Gig truda 1971. 5. 6-11 (in Russian)



18 %k A, th(R). EEPHREBEWEHER, FALLTATE K. EREHEERSH, #
X, 1981, ppl089-1090
19 Bourne H.G.Jr. Insufficiently polymerized resins used for wrinkleproofing clothing
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k> (Toluene)

YR

BIfE A —A TxmA Ay AFAR P

(TOLUOL PHENYLMETHANE METHYLBENZENE)
CAS #+ 108-88-3
RTECS #% XS5250000
ICSC # % 0078
EHF S 1294
EC #% 601-021-00-3
g

CHj

4y F# C6H5CHS3/CTHS
SFh 92.1 .

SRR BB REDH D, EAOEEKCE IR,
WA 111°C [1]

ma  -95C [2]

HE . 087(2]

K~DUERRHE © BcF 220,

FHRE : 2.9 kPa (20°C)

AR ARRBEER=1): 3.2

20°C COETERIRARAEOMMAEE(ZELZ=1) : 1.06
Bk 4°C(C.C.I3]

SEHREE - 480°C [3]

1BRERR © 1.1—7.1 vol%(Z2&) (4, 5]

log Pow (27 & 7 — /Ll GyBifAE) - 2.69 (6]

BRCCH R EOMBIZ OV MOBEHA, BERHEERSORH, EES
FERIEDTODOEEPRMERGMPME L LTERASA TS, T X542/
BOT=0IZ, £ < ORGEHS THEA SN D, FHICEBIRR TERGCER - b



FLTEBBICBEWTEOERNE N, TV )OS THLH 5,

E b~DORER

WUTRRS & LT, SO, B, BRSNS D, EESIRICRYT D B E O ER
BBILREEATH Y, — R SRS,
B (ZE40) O ML B, BCRAERO RV ERE W) ORE T 10ppb
A5 60 ppb THD LW S WENRHH(1970), T/, HiFRKA T 0.0004 15 0.0lppm
ThdEVIWERD S,

LN

EHRWVBARK THD, BREINERBREICKTFET 25, BARD 86%-96% 73
WIR X5, B MZBWT, TWAS0 ppm iZfB YT S Mg o> b= B 0.67
mg/l (9], 0.6m g/l [10]. 0.69 mgl [11] LWMEEA TV B,

EMENFFAEM - ACGIH o EBIGER D ERBA45/T0.05 me/l, {EHM TEE JRep
o7 L/ 0.5 mgl

LI SR

BISRIRET (B ARERAESS 1994 £, ACGIHCKE), KA )

KR CORYE BT
1. X— K=o 2 TiL, 200, 1000, 3000ppm @ 6 KR4 oy B C, FIEEILEE

# 1.24cm/hr TH D . FERNEIIRABRED 7.04 % TH5 [12],

. 7w b T, 8000 ppm @ 4 FFR2E Bd ¢, EMWINEFEER 0.721 cm/br,

R RSN B ATBERGED 3.7% TH D [13],

. B T, 600 ppm @ 3.5 B2 5 B T, FREMINRIL 287 1 mol TH

SlEOWABHRIED 0.9 %TH5 [14], F/. 50 ppm D 4 FER4 B iR
TRERIEIL, MAERLD 0926 %THhs [15],

etk T ORI

1

AT LA R ML AR LC, BRERIGHE S 2.95mg/h/em2 T

%5 [16].

LTy FEHRER 3.1 em2ic 2 ml O AT EBAT LEHE. 1 EEE#E O ML

(PR EE L 905 mg/t Th D [17],

. B R, ATRER 17.3 em2iZ 2 ml @ R & B U TR EUE i

14-23 mg/h/em? TH 5 [18],

E b~DOREEER

—RRRR  BARBIEE (KRERICRD HREE) BENLT
AE - BARREIEE (v POREOKRBICHT DREIRLE) Fxhd
Kilis (BRAEIIR) HFEh?



HERELRPEREOREE (FBEAE) 260 pg/ m3 (0.07 ppm)
77 1 B s Ak ot
HARE AAEEHESES 50 ppm (188 mg/m?)
ACGIH  BfFA#FEEEME 100 ppm
S RFERE  150ppn
BENRERIE 258 (E4A£%®4) : 100 pg/m3  (0.08 ppm)

P

it

b AR R X | AR TOPIRERTEEM & B A& ToOMmRER 28,
ML TR A R D | WA IS K 0 BB E T IR IR O A 0 D 8
AR AR E L U, CT RE CIRIMOERIBREZIN D, 5/ BHEneRE 58
HHNDEORELRENTVS, FEEMICBERE A ST/ 5BE T, THHCHE
REDORM, DN E-CHEALESOMBE LCEENEROBERRHENRE ST
Wh, Fio, FRERCHERA AL Z LB MEENLTWD, Mz ICERRMIIR
<, BREBEUE POWTRIZBVTHRPAMEIRRD bh Ty,

HEREOREE
ZOMETER, [R5, 19, 20]
PR ZEOHREZR T2 R8BS, (19, 20]
ESBREDEE, HEV, LIE, Jm, &, 19, 20, 21] ARIREZAE T, ER
PRETIZENHD. BEILL->TEHICED, (9]

R E iR EREORE
FEELTHIWIERMC R EBICHEAT S L, ENREEZTZL8H 5D,

[19]
TOWEIEIPESRRICERYS L, FHREIMVET L, FNEELZELD L
B3, [20]

P4y hs < ELITEH

BEEPANDENEFEHERT D LEDRDIEFERH 6T IIIEER TV,
R
Ik AR REAER (B R) XA R, =R TOMMERR, 7o PORE
RRE AER
DNA # 5B TH 5,
BRI I OMES © b OARICHEER B JIE T AEERH D LERLT
5, [23]
o AT
EPA TIIEMERTH. B MR LTLTF =B8R+ THrME LI TWVD,
JARC TIIENAMDFMMN TERVWPE & ST 5, EREEHEFS THERIA



WMELIREELTWRVMEATH S,

LD50 S v FEA 4000 ppm < T AHA 5320 ppm
Zw MO 5000 mg/kg
TCLo E FRA 100 ppm

SO P TEI O EALE

WEWR R - RTEEARZES, Bl LEARSIITE IO, ERFEEIEET 5,

PRl 5 AN RKREBRAE D, VL Th oK EAER TR % Bt
[ e B AR 5,

IRERRETE - O MEROATHEWEL(TEEa L F 2 P L XERTLO, E
FH IR T 5,

|G OETTS, AKIEMREBR LRV EYH, bRy, E
PRSI T B,

BREE~ D

AR TIC I S S, PR LR 5 E X TRR. K EKHE

WWIEL BT 56D EFREINE, HMFEBRXRRTO OH Z VAN EDORIGIZE

BAMMIZ, 1~3 HEFREEM, HRASHORKPICHEHENTEY, £

FAOERBELELENS, KBTI, FRORMTTESICGRINDLEZRXD

a2, BEITOT=2) 75— 4 TRIKE EREICZHOmNGRH 5,

BB L4 A HU7E s
0.0004-0.01ppm 1985  ([MBAKEE - HERAKEE| =2E
0.0005-0.044ppm 1986 |[KEH - mRAKEH| 2B

0.03-2.7ppb 1986  [#EA ST HFRAK 2[E
0.1-0.23ppb 1985 [tk X idihdk | 2EH
<0.004ppm 1977 |MKEE - HiFRKER) £E

<2ppb 1977 |[{EARTHIRK 4£H




%R
PATAATET PO ICE 2 TRV T A= L ol L~ po L =
KR END, NPT AI—ARBTAI—AMAERER L 7TLF e FiAS
BERORME 51 TERBFMICRBM SN, E5I07Y V8% 51, BRI
RPN END, P DRRRSHREITIZT 90%0 1, B REIC 8
Shd, Flo, WRENS LD 5 BH 1 %R, BLEn T, o7 b/ —NT
Y. MBRELIEIL o CBRASSAT, RIOCHHEE NS, Frorody
FRIEEIIIESMTH D L E 2 LD, ZOBICERT 2 CYP of3icsit 5
RHENRD B b K& WT A VA L1k CYPZBI TH Y, CYP2CLL & CYP2C6 7%
BV TIEMED TV, CYP2C12 & CYP2A1 @RS 134 721, Nakajima & (1991)
(7] 6 DT 7 0 F—AFREER L, P 0 3 EDO BRI,

CYP O7 A V¥ LDBRGERT LIz, MAZUHERU UL T L a— L~k
BITiL CYP2B1/2 & CYP2C11/6, CYP2EL #3, o-7 L/ —1icid CYPIALZ &
CYP2B1/2,CYP2C11/6. p— 7 L/ — /213 CYP1A1/2 & CYP2B1/2.CYP2C11/6.
CYP2ELl BB LCwB L L=,

CH,0H CHO COOH CONHCH ,CO0H
ADH ALDH 83-949;
—_—T —_—— -
P450 Benzyl aleohol Benzoic acid Hippuric acid

CQ glucuroni de

CHs CH;

OH
P450 0.5-1.1%

—_— \ CH; CHy
g 1
Toluene 0O-Creso ©/
CH -14.2% Benzoyl glucuronide
P450 3 2.5-14.2%
8]

Glucuronide or Sulfate

P450 CHZ0H FHa
OH OH
p-Cresol
OH

OH

Nakajima T et al 1994 [8] X b



KRB OREIZDOWT
KMFRIZ>WTiL, BlicB T aZT LAY R, R vATAa—LEk, O
LY, p= I LY —ATRETIHEBEWRLIBETHD, £ MIBNT
b, BEICL o TEREFRORBORGRER-TEY . BPHEIC LSBT RVEND
SThinEBbits,
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3 ACGIH (1996) Threshold Limit Values and Biological Exposure Indices. Cincinnati,
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¥ L XYLENE

B oA

FULLTHEAN R UL, AERULY, NF5FLLLOIEEORMEDR S,

b Al S SR P

AAFL

NG

BIErR L2-PAFNREy |- RAFANRFE o | L4-DRAF LR P
o-AF N hm s m-A F/ bz p-AFN bz
1,2-F% 1w L3-F L L,4-F L
o~F ra— m—F ot — b p-Fim—i
CAS % 5 95-47-6 108-38-3 106-42-3
s CH CH
e 3 CH; 3
CH;
CH;
CH;
A = ¥ C6H4 (CH3) 2/C8H10 C6H4 (CH3) 2/C8H10 C6H4 (CH3) 2/C8H10
o 1A 106. 16 106. 16 106. 16
i) 144°C 139°C 138°C
== —25C —48C 13°C
HHE 0. 88 0.86 0. 86
R~OTERE | B RV 720 BT A
ERAE 0. TkPa (20°C) 0. 8kPa (20°C) 0. 9kPa (20°C)
e ZRQEE (3.7 3.7 3.7
(ZE=1)
20CCHHER | 11.02 :1.02 11.02
/ERIEE K
YR okl S
(ZER=1)




Fl kA 32°C(C.C.) 27°C(C.C.) -l 27°C(C.C.)}

HIGREE 463°C 527°C 528°C

BT R 0.9~7.0 vol% (ZTEE | L. 1~7.0 vol% (ZEX | 1. 1~T7.0 vol% (Z=& 4}
1) H)

log Pow (2 | :3.12 13,20 :3.15

& ) —N/K

AERED

b U-XET 1 ppm=4. 35 mg/m® (25 °C), 101.3 kPa

1 mg/m3=0.23 ppm (25°C), 101.3 kPa

JiiPrs

RMESHIC LD, RAFX Ly, FNARFVLL, AFFULY, ZFARE R
Boi, BAFAL LR P uopniliEang, 0okl AEEE, &8 (t FEY Y
). FIHEA|. EES (VB2) O&REE L LTHW R, BB BE BELREDO—
Al HMERERE LTRAVWLNRE, AL RV LT EKRT AR ANV T XY
ZhUA XL = FPY D UDER A XL Y TS NAEORE, T
XL AT UL - T LT ANEES AT N AT LA UBEORBIE LTEBWD
nn, -, BHHFHT Y ) FicbEERD,

HHOF L AL, AFF Ly, AL RFULy RATXLUDREMTHY A
AX LB e0~T0%EEL B LHD TS, TEAOX VL @ASZF LY AN RFRY
Ly, 285 F L LU RENLFN 40%, 20%., 20% & = F A Bn 20%EENTED .,
IR vy, CoBFHFHRILEHMBREDHOND T MBS (1),

B b ~DRERR

FARETIL. EFERSGRARER, HAREA, KAT 7 A BEDS TH®RE) . B
BhHi LD A, H U DR, WA, ¥ a0OREYT, L TKIANDL DR
AChHD, fBE LTRERS, F—X, b= b, YT AN OFECHRbAZ L
BTEsrn—R M —%—MbF L URRHEREEWIBERH D, EMNLL
LT AN S bREEINEHELH S, —HREBIC LD F L - TR
B TORTIE SRR F L L ORBTH 5, '




b b~ R AEE

T2 AEROFFEBE (PEL) 1T 100ppm (435 mg/m®) . G118 52 88 29 7T % B (STEL) A3
150ppm (655 mg/m’) T 5, HK[EFEHMAEFMFLBOFFERIE (TLV) 13 100ppm (435 mg/m?) |
STEL %% 150ppm (655 mg/m’) Téh 5, [EIHE LB/ AEPEFT OIS FABE RELIZ L B 10
B[} 3 40 BERDC 100ppm T, 10 RO 7V o i X B KL 200ppm (868 mg/m?) T
b5, TNOOREMETREF VLY, AF, AP, NS LUICEHENRD,
HAREERAE SR FFRIRE  100ppm
BB BN R S HE (RS RS » FRBICE T 5 AR O PSR R R E~
DFCE) 870 1z g/m* (0. 20ppm)

mtE

BMERICL > T o LOBENENZ EAREN TS, (ERBfE P2 ro
FHREND, SBRETHX VL OEERKY, DO TORMERE IR E LTo~y
FURAOFRENERDH Y, FHTERY, AREDOR L, FEL REOSENRH Y |
FRELEFR, MRARLN L BEMES R+, BHMICRBEIND L, MR SER
(Cx., ®iln, fRED . BmERED . OERRE IS B, R, FT ) —F
EPRDOOND LIRS, MU EOMOBEEE o LU BRMRMICRBSNS L
BT — 7 OPHEE, W, BORZ EITRBA T B, RG0S, S,
LB, RERESIETEIY (2] JEHEKBEICLY 2 v Dm P my 55, x
Vi X HMBEAERNERIER L2V, DRI OBES E b OARMIC TS
ERETREMSRHDHEEFLTNS [3], ¥ L2 BLS00OBEBORICLES
BBRADY) AL TIE0DE ZABRTETWRY, TR CIERR AR ET
SO EIZ OV TN E KIS IRER RIS 2V, 3L VA iR ahik, TR, 555,
AR, FRB~NCEEFRIILTWDIZ 22D LTVER, 2 LrofREices
FJAWMMOREE, Bl b OBV, ¥ L ORBEORRE CHMEROMFICIIE
BETOILENRHS [4],

28 B2 R L +

A -
R M ME, 7 v b& e FORFHIIEE O RER TR

WD 24-30COTF v AN FE L2 (400 or 1320 mg/kg body
weight) # REE L0 & ZARWRIFSHM L, L LERN 20-24°C
TRERD L, ANV RF L ERBBREDHEMRTHLEE LS

nr [5].
vt b oEkE R e B R AR, kY e RS TR,
AU TARC B2 AMD A—73



FULrEEURONDERORFILLIDERADY R IZH LTI
SGDLEZABEBTETN R, DHHERTIHELAECRETF~DE
Ble PIZ oW TIIWE I HRERREEA 2 (4],

A i FLUDORBNICE DME~DERL LT ERFOREENEDS LiEL
HOHATANERHEBZEIRD RN o (6. 7],
FHR LT v MIZBWTANL X2 L OB ~DOBITHBD S, 2
BB EOBBEOOMTOF Lo DBETRROS v ho b
D 25-30%Tho7- [8.9],

TR E -

RE~DEH

FRF UL OEXFOBEITATOBBEOY RN ANL L ZATHEW, NDAD

HETOF U RBEEAFHML TAD L BERTEME, HDVEHA A TSI L=

HETHEX VL RESEV, EMMMOERNENE ZASTONDOKOREILF 1

RESE, 8, PRE~OEBCRIIREEETILERHS [10],

AV R

EMZBWTAZ$v L% 430mg/m? (100ppm) DB EET 5~10 SRR A L2 &Iz,
Bk DERN~6 4%NRIREND, TNFNOBREEORIREAN N, AF, NF X
LT 62.4%, 64.2%, 64.3% L iEIERI L Tho7 [11], WMAERAEF L UdEIIRPIZ
RFpENb, RSN EXF LD H A~%DF 2 LB EhY, FERICTH SR
He WL LTHE SR AT LA LR, RPORFHFL L DI YT I A EEE
LTHABE 2.6 litres /kg per hour(20ppm), 1.6litres/kg per hour (70ppm) T - 7= [12],

Eh~OREREE LT, BAOXZ LA EFRFRORMEDX L 0.2m) AT
BiiictE & L, 5~15 D& oo ¥ L L BEIL L2 A, EFL VRIS S L
v O Ik 50~160 p g/cd/min Th -7 [13], BIOHE TIXA X ¥ L DB GO ORI
Bt 1204 g/cd/min (300~600 ppm, 3.5h) THhor- [14], KLEOF L (2610 mg/m?)
Tk, AZXT L ORENLORIRT 0.01 pg/of/min ThHot, [15]

EARICEIRENeFR LD h, B%IEFRICE VT A FALBREB~ERMHEINS,
FOERMRBHRE 1T, EEBRIL LA FARVXT AT REBRELZY oG Eh.
ROz A FLEREE LTHET 5, BERY 7 =/ — Al ER/ Ly, RIREhizF
LD T0~80%iL 24 B LAPHZ R I BRik 2 5, Ring hydroxylation & ¥/ 1/
—N~ERMEND DT 5%LLT TH 5 (minor pathway) [16],

EMZBWTANAL R, AF R"IXULCDREHMEBRALEES. RYIOKERIZR
thRAZAFNEREN—FLIBOLN, RFIV 1I8FFHZICIERD SR, /3T 2F
WSRBITRE L Y 6 RERE LR BN, A b AFABREIL 18 BHE L VRO LN
Too TOZENBAZ AFIVERBIDIZHORMEEL D LRPICH ST, £



ZX L ATIENORMEE L VRIS AOT D ERRESATWVS [17],
it~ v 7 (e F) (17]

CH;

CH,OH CHO
Alchol '
CYP2E!l dehydrogenase
CH, | CH; CH,
m-Xyiene m-methylbenzyi alcohol m-methylbenzaldehyde

CH,
, Aldehyde
CYP1A2 dehydrogenase
CH, COOH -
OH '
2,4-dimethylphenol .
CH,

m-methyl benzoic acid

CoA ligase
N-methyl-
transferase

CONHCH,COOH

i “CH,

m-methylhippuric acid



&t~ v 7 (General) [18]

CH; CH,OH CH,080;=
CHj CH; CHs
oxldalmn Sulfotmnsfemsi
Cyi P450
o-Methylbenzyl
0-Xylene :I-:;'I(e]:hylbenzyl sulfate

Glutathione
/ Alchol 8- transfer
dehydrogenase
c stG
CHj, CHO
CHj
Q

S4o-Methylbenzyl)
glutathione
l Arenc oxide o-methylbenzaldehyde (OMBG)
Aldehyde gamma-glutamyltranspeptidase
dehydrogenase
Aminopepttdase
. COOH or |
dipeptidade
I\lJHCO H,
HOOC-CH-CH,-S8-CH, H-S-CH, CH;-S-CH,
2,3-dimethylphenol o-methy! benzoic acid
CH; CHj, CH,
+ CoA ligase be-talylase Methyltransferase
N-methyl-
transferase
CHj .
5+ o-Methylbenzy])Lcysteine
OMBG
/Ej/cm CONHCHZCOOH (OMBG)
HO
Deacetylases N-acetyltrans-
3,4-dimethylphenol -ferases
o-methylhippuric acid
NHCOCH,

HOOC-CH-CH,-8-CH,

CH,

N-Acetyl-8-(o-Methylbenzyl)-
L-cysteine(mercapturic acid) (MA)



AENE=Z D) Ve LTHRRERTIAI o~ VP57 4 —CERT D, ¥AI72~<h
757 4 —EFIA LR AFNVERBOERESHEE SN TVWD, $72 46ppm O F /L
VRMEEFNEI SRR A ST L AR ENOREEORT nethylhippuric acid,
R dimethylphenol ~DHEMERIILIT DO LB Y THDH [11],

R methylhippuric acid B dimethylphenol

b 1T = R P 97. 1% 0. 86%
AHRF L 99. 2% 1.98%
NE XL 95. 1% <4, 05%

2t hOBEME2E FOKMETI108-21Tmg/m>(25-50ppm)DEBED A X X L HBAL
Fr b m AEREICE LURRROLB[EMFOAZF L oOBERSER Uiz, BRPORH
BHEBECHF L, —OZ X HBAOZEED A ¥ %2 v U BERREORIE OB
u&@&wﬁw%%bétmh

R 5H-F

L roDRBL, 27U TSR, BRIE, 230, OB E ORBHRIC & o T
4%, non-smoker % non-drinker {Zkb~, smoker % drinker TiZ b L L HF LD
RBAE [20), PAZLEASFV LV ERBIIRASELEE, £ EROBRAGR
FEA 50ppm X - L &, MEEHEZEZ URAMICREZ ST 5 [21.22],

Bhig & RV 7o ARHHE R O AR

F HFIRBNTANGIERENZZ AT X LD 98%LL LN A~RIL S L, 88%A3 K
f~ p-methylhippuric acid & L TR#EN/, AFF L AL bRV TROND
B ENT I bOFNER 85%., 66%NMENICIRIN ZTITFREAMNERPICRB SN, A
2% Lt 81%4 m- methylhippuric acid & LTRPICHAB S [23.24] , minor
pathway (238 TA L b 2 L U BERO 0.86%A3 R T 2,3-, 3,4-dimetylphenol & LT
R, FEATFL L RERD 1.98%7% 2,4- dimetylphenol & LT, /7 F 1
0 0.06%LA T 2,5- dimetylphenol & UL TRPIZRH &4z [11),

c Ty MTBOTHEEAL b %2 L OB EN D ORIEZ 0.103 ug/ai/min Tho7
(257,

s Ty MIBNT UC TF_ALFEATH L (50ppm) % 8 IFRIEE Y- L 25, R
BITHELEL F LIRS HENEOIFEETHY (BLE 1000nmol/g), WUWNTK THELS
B X7 260nmollg) Th o 7e, FDEMNMP L Y IBENRE ol & TATLEMHAT
HY, Pk D BENEL Lot b AR, /MK, FH, REBTH- 7, RO



FLOREBIL 2 TR Th o R LIZF v MIBWTAL M F L v OBBR~D
BATARO LN, 2 MMZRBEFOBEOLb ¥ Lo MET, BES Y FOMSEBED
25-30% Cdh -7 [8.9],

CTURAZBNWTHC TI N LAY XL @30ppm) % 10 SHIBRESEE 5 &
BRERICBS O CARIMEE, A8, B, 8. FHE. IFE. SEick VTR 5h5R
Wi, #EHK 8 BT, M. TP, SRS o v odnREHEL D, i, &%
X, B RES 24 MR & Vv O BOREES TR L [26],

* 7w MCA S F L (1.0 1.4ml/kg body weight) % 3 HigRE L, REgoBE515 24
BRI ICATIEZ B D U TI~7c & 2 5 CYP2B & CYP2EL AFF#E ST/ [27], L
LRl DEETHEF & L o BREERIFEIZEV T CYP2BL i35 ., CYP2EL it L
Tz [28] (Ff, 2Z ) =R T 2 )L E R — N ABRLIF L 2R3 sS85 &
FULORBPEHREDIZ L LD, FLDREFNTIT CYP2EL X CYP2B1 % CYP2B/2
BEELTWEOTIHAVHEDEENHS [29] .
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