FERIRE 47 %, 2005

EYFNFREOYEME (2005 FE)
DIREEH

PR 1744 H 20 H
AR TE S i 2
HERIESC T 5 BAS

xoLr
CeH, (CHs) 2
[CAS No. 67-66-3]
RepfE X FIVEERER 800 mgll
(0-, m-, p-ZE A N%ER)
SFHREERER C EOBEDEEKR T

COBEIZR TP F TV v OFFEIRIE 50 ppm (RIS
HIEE LTHRESN TS,

1. W%

VAFNRVEY, FRIZTERT LY (REOBS
LLTZFWRVEVEEGEATVDS) ZFa— LI
RIEDDH5.

2. W&

LA RER (B2 o-F L ypbidikT &V
BB, p-F oL UynbIidT L7y VRS, mFY L VI
MR B D o 7205, mFT L U S S
NBA VT INVBOHBEPIRE->Tw3) IZHwHNRS
37, WEAREOERE LTIV Y E L HIZRHPHIC
fiHENG., BAELTOF LY EmFL LU ER
Lo B40%) L L, KnToFv L vyBXUpF
LV (ENENR20%58) wEDIED, ZTFAXRY
¥raoBlpF Ly R LEEIZELI DS
Wy,

3. W - AbFEWTEE

SR 10617, BLAB L UMY % CASHES L LD
WCRLITRT.

4. WL, G, HEEB X O ZF OBHIEERN

REUZHERL I SIS 5. 70-200 ppm O
PHCIEMIER 138 60% 2, m-¥ ¥ L ¥ (23-138 ppm)
G EBROR RS 5123451 % L shzd . &
KOEE DR D S ORI MU R ThSn Y

K1 FLL oW - ALERIRB L OCASH S

Fl by CAS 7
oFT LV -25C 144°C 95-47-6
m-F3 L —4747C 1393 T 108-38-3
p-Fy LY 13-14C 137-138 C 106-42-3
REFVL Y 137-140C  1,330-20-7

B & P RUEICHR L X DB L 72,
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(BIZAE2% LT D). k% B Hefilh S & 7235 & D WRIL
LSV (213 2-25 ug/em?/min® 7).

oY, RNTIRVThORERD B LCIFE
TAFVEIEOBEL (AF AR ILTLIT— V2R
T, AFNVEEEBOLER), KTFZ) ¥ g (2
FVERBOEW) 2%, Biicditshs >,
F L VIRIEIZN T B X FOVE R EEDEE O 41352
BRIUEZE T3 86-98% ), M TOMFER THICEH
BT T2 36% 1Y LHESIATVS. ¥
U VIBFEICHE D A FOVERBHERO BB O a b LU
MHIZZENZEN23-44F B KL OV 19-39 ] & #hik S
Twa W, FEBROKBILICE I AF LT 2 ) — )
DEFIZE ORI EEARBERTE WP,
PIZEm-F 2 L rols, ROREYOLIE -2 F)L
BIRBR97T4% 28 LT 24T AF VT 2 ) — Vi 25%
HHVWEFTMUT 2502 108X 20212, Y x5 L7
IV ANA T — VS B (X F VBRI O
1108H2H ) AT 2 & E DR SR T VD,

STHORMARICEIIGICERE SN2 E, p-F L oA
BRI EIND LT 2HEY B2, KibT 2
% OIREFITIIER SN TV,

F L VBRI XA FOVIBIRIBAERIC O W T A
1919 g S THRDTAE N,

BB X ORI EEOF L AR AT I
WC, HEAGEETO X FIVEREEA I IS (&
NI 12-13AR/H) 12X B EPHENE v as, SRR
(7va—u& LTFH31-32g/H) TRIHIShTn
7= 16).

EEE (AANBR) HERITA Y (g /) —nE
LT137g) x#fkFE/-0b, FHiflm-F 1L 100 ppm
72132 400 ppm 12 2 FE IR SR L 72 2B OB 6, ARG
2T 100 ppm ¥ 3 TIXEAL % 8D 7 o 7228,
400 ppm BEFE TIZMA S 2 L VB EIRRE KT, Rh
AFVERIREEE PR LY, $2EEE (OAR
F) T NI VR (= 2 — 1k LT08g/kg ;i
{1 450-500 ml/ NCAHHY) #fkFER7-0H, 20 30505#%
25 m-F 3L ¥ 146 ppm F 7213 281 ppm (Z 4 IR [ Wk 2%
L7- BT, FEHMRICHTlmP F > L Vg
15-2 6512 L5, JRAF A FOU B IR EEHEM 135 50 2% 1K
L7219,

MLy EF YL EORBBEICOVTIE, MWEHF
F 2 DBATFIIEEA2 22\ L 3ppm (R IX bV
I #1200 ppm, F L #5100 ppm) DOEEYTIE ML
I EF YLy OMORBEEHIIRI S THRW,
Ty P EHWZBEERICL N, i OBEFIEEN
50ppm W2 Bh, R#@BmESRILLEEZONT
w2 2()).
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5. F L VBEERITHE S RAPR A TV S IREREEEE O 7.
F U VBRI D R A FOVIBIRIRIRE O FA %
WeE L 72 0F2212 o v T 1970 4EA 2 2 BLF% Engstroem
et al'V , Lundberg and Sollenbergzn , Ogata and
Taguchi®, Cho®™, Sakai et al.?” (1989), Kawai et
al.10'25>, Inoue et aI.lS), Huang et al.w), Jang et aI.26>,
Jacobson and McLean?” 7% E¥i% { OMENDH 5. R
H A OV 5 BR BB 00 A2 W 279 2P U g A I 19 e
HBHVITEND EEEL, PHIED»TIEdH 2 2B F
THHEBRSIL W, oI EBLUOWHICL 5 ERE
fiaZET 5L 1 MEEICL 5 EBRNIIZEILE R ELE
WCEAETHL., TPV UEBRERZERICIZF L
YRR E NS 220, PV URFTLVISH
LTHELLERETH S L) BEMHT TORENIED E
EIEZITITEL TR, ERMEZLEITEL TV 0%
Bl R2\ZEHT 5.

5D T Engstroem et al't OfgeCiz&
U6 BE OO % 1% 24 IKr D BART Y 2 il R 2 S IR RIC IR £ 0,
EEERH OFEMEE FZW L T 22w, oNFZE Tldk
RUMEEIMEARD SN TV B, RAENRER-72F
YL ZEWTRLREMKRT, S oREGOMAL T b
VIVHBVEIFANRYEYORGBREZ ST
5. 72721, TNOLOREIF VL VIRAEKROBRES F
W59, 2D aiEH R o B 124 2 1$ 50 ppm
B2 AHIIEBHETIE 2. FARITRITEOBZPIZAT
b, BRRIEMEERTRRE IXfTbhTwnb. FIsIC
Jang et al®® OWf%ETIEH -4 5 HEICEH A%
KIEL, ZORREHELTVDDOT, HOBLEOAL
SEHIEORME DETATND I LIRS,
K2OHREMEBTIIF VL VBE (F¥ L o £0%
HBLUOZOEFTHEREF VL Y) ERPATFVE
JRER SR B L O X F IV BRI E O B o MBI,
FUVVIBRBENRIEKMETH LI bW ST, R
FICAEETHY, ZEICREF VL VRE LR A
FVEIRBREEOROMBEIZEFEFZ B U TTRTH
B (p<00) TH5.
6. HMFHIHFMEORSE

K2OMEDP S, F3 L VBE LR XTIV EIRBER
BEEAOBEMBRICEHL TOF ¥ L ZREARMICKE
LEREERARLEDT, QUEDNSVEHBISNE, Zh
LOMRIT A TBRRAFREL—FH LTS, o
TERBAMOEB L OB ELZEETICEHMIL TR Y
CHIMTL, BEFILVIZOWTORRZEB 25T T
WCRIIWCERH Lz, HbET, KL TH LR
ZHOWTF L V50 ppm ISHIE T 58 A T B IR i
R L7,

K3INOIIFEMIEME, 7L T7F = wIEfE, HE
(1.016) HHIEMED WU T b BN & 3

FEMTRE 47 %, 2005

RTHIEDVURETH DD, ZLT7F=UHIEB IO
EMIEICHT 282 ERE L, BkomncR B2 F
LT F=r<05g/1%7213>30g/1, HbHVIFHES
1010 F 7213 > 1.030%) Ofl % FHRIR - BT 52 &
RIS, BOoBEofEg bz ER LT, EWFNEEE
il & U TR A TV B IR BRI EE 800 mg/1 21245 5.
7. FEBREEEITBUT B IR X TV B IR R B

AFIVERBEF VL VICRENZBEZE 2 Z T TV
WAE GERESR) R S IIRE Iy B2
Ogata and Taguchi®®) & —#I2%£z2 5NTVW2A, B
B HE ST (noue et al'’, Kawai et al. -
Fz4). 72770, FTOEEIII IIRET L EWENE
BMEICHARTI/I0U FORMETH 5.

FUULVRFEAGCIMVZ B E LTS
NTWBURMEDH D, FEMREEEIR A A TV IR BRI
DEALIZOWTHEESLEE Bbh 5.
8. WhB IO F L YR sl

ANy R ZAR=Z - FAr7a< V75 7EOREICHE
STRPBLCMHPF L VREZETAZ EITEL
KB o Tz, MAEROTY P 255 2 BLRE & 29
5% 5, Wi B IO F YL VEER (325
HIZF VAR RED) Rt XTI v 2
Fig 5030 L [RIREI b fRE Z IARIR R R & A 0 15 T
BelEDH A, HAIIFREZDORT L L M2 513+
SARAES IR (R A

Takeuchi et al®? DRIF 2 L Y PRI DWW T O
7B L0 Kawai et al® olihF > L 2 i2o0nCoRf
ez &g, mgRe LT

XYL-U,, (ug/l) = 7.1 + 0.92XYL-A (ppm) (r = 048),
BIo

XYL-B (ug/l) = = 7 + 14XYL-A (ppm) (r = 0.88)
PHELNTWS. 7272 L XYLU,, RRPHRFY L~
GEREM) GEZPEOrEERTRRKR), XYL-Bidif
WE Uy GEEREOMEER TRERIN), XYL-AZEH
O SEFHMEEF ORFEF ¥ L VREEMEEIY 2R 7.
CHHEDORDHF L Y 50ppm ICHIET Bl L LT
Rt v Ly GEMIEM) 53ug/l & iMiH#EF L >
693 ug/I VIR I N A, L LIRHEE XA
FFAERRZE OMML & 72 Z e S X2 BBO TR LN T
Wh 720, SEIIRNEOEEOREIITDO RV, HAIZ
TFRODEG oI F ¥ L v EWENETAMEIZEE LT
T LB ERRE IO TER S Tws %,
9. MR DR E L 72 AW i Al

ACGIH 3% ¥ L ¥ OFF#iEE (TLV) % 100 ppm &
L, ZFIICRHEd 2 RAH A F IV ERIEO AW HEN A
fiEi (BED) #15g/gZ7 LT F =¥ (TEERTEIZERER)
LLTw2®, $7DFGTEF VL v OHEIRE
(MAK) # 100ppm & L, ZRIZHIST BIRFHE A F
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5474, 2005
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R3. RARA T IVIEREEO LY A IFAE

FEMTRE 47 %, 2005

(=4 ABC B SoRET Ly lE RPAFVERBPORBF LY LMY
<<GM>> R A JUTFE UMM SRR itk WAt
ppm
YR AR FERAEY WA AR R WA AR FEi e
& lm ke 1210 B R®EFVLY 38 4178 8% 1169 843 4 134 673 Kawai et al'® HAR
SR B 51 B RBAFVLY 57 49 156 829 30 87 465 33 94 503 Kawai et al.? H A
SIRBE 175 W+ BeEFyLy 142 31130 681 27 111 582 27 104 547 Inoue et al.’® i
LA 2 5 514 W+ RGFYLY 31 37 144 757 Huang et al'” CHE|
SR 20 B ReEFVLY o 128 61 190 1011 Jang et al.c% i ?
WEANVEEDSE 20 A RBRAEFVL Y 2.3 14 127 651 Jacobson and McLean® #—2 +517
SRy 790 710 574
LB HERGHRICIZ I OEPIIBREEOENEITN TV ELEDTDH 5.
DAL Y mg/l 721 mg/g e A ; mg/l/ppm % 7212 mg/g cr/ppm
© T 1.016 (2 HHIE.
CREF VL Y OFEREEE 50 ppm ISHIET B RIS A 7L BIREE O 4 W Al
¢ H-&Wo7—% %#4 (n=100)
x4, FREBEZORF XTIV EIR IR
PR BED JEMHIEAE VA ER=PZ NX SE A A
GM GSD 9%%LEBR GM GSD 9% % LR  GM  GSD 95% 1FR
o-AFIVERE I 210 201 84 187 174 56 180 220 87
I 68 490 162 68 495 165 65 470 143
m- A F )V B IR I 35 287 29 31 252 20 30 249 16
I 06 233 3 05 212 2 05 216 2
p- A F VB IREE I 44 271 20 40 218 19 38 232 21
I 02 337 2 02 314 2 02 318 2
WAFVERE T 322 181 105 282 158 70 276 193 103

2 WA @ mg/l $721d mg/g cr.

DT BERE  BAAMT 204 (Kawai et al®).
© LB BB PEIAF L2814 (Inoue et al.'®).

VERBOEYWFNHAEME BAT) zlFFI L »
15mg/l (TEER THICERIL), R A FIVEIRE
2g/l (FEER TR L LTw5 %,

5| ATk

1

w
=

W~
=

3]
N3

Budavari S, O’Neil M]J, Smith A, Heckelman P, Kinneary
JF. The Merck Index, 12th Edition. Merck & Co.,
Whitehouse Station, NJ. 1996.

Riihimaeki V, Pfaeffli P, Savolainen K. Kinetics of m-
xylene in man: General features of absorption, distribu-
tion, biotransformation and excretion in repetitive inhala-
tion exposure. Scand ] Work Environ Health 1979a; 5:
217-231.

Senczuk W, Orlowski J. Absorption of m-xylene vapours
through respiratory tract and excretion of m-methyl-
hippuric acid in urine. Brit J Ind Med 1978; 35: 50-55.
Loizou GD, Jones K, Akrill P, Dyne D, Cocker J.
Estimation of the dermal absorption of m-xylene vapor
in humans using breath sampling and physiologically
based pharmacokinetic analysis. Toxicol Sci 1999; 48:
170-179.

Riihimaeki V, Pfaeffli P. Percutaneous absorption of sol-

6)

7)

8)

9)

10)

11)

vent vapors in man. Scand ] Work Environ Health 1978;
4: 73-85.

Engstroem K, Husman K, and Riihimaeki V. Percutaneous
absorption of m-xylene in man. Int Arch Occup Environ
Health 1977; 39: 181-189.

Lauwerys RR, Dath T, Lachapelle J-M, Buchet JP, Roels
H. The influence of two barrier creams on the percu-
taneous absorption of m-xylene in man. J Occp Med 1978;
20: 17-20.

Riihimaeki V, Pfaeffli P, Savolainen K. Kinetics of m-
xylene in man: Influence of intermittent physical exer-
cise and changing environmental concentrations on Kkinet-
ics. Scand J Work Environ Health 1979b; 5: 232-248.
Sedivec V, Flek J. The absorption, metabolism and excre-
tion of xylenes in man. Int Arch Occup Environ Health
1976; 37: 205-217.

Kawai T, Mizunuma K, Yasugi T, Horiguchi S, Uchida
Y, Iwami O, Iguchi H, Ikeda M. Urinary methylhippuric
acid isomer levels after occupational exposure to a
xylene mixture. Int Arch Occup Environ Health 1991;
63: 69-75.

Engstroem K, Husman K, Pfaeffli P, Riihimaeki V.
Evaluation of occupational exposure to xylene by blood,



12)

13)

14)

15)

16)

17)

18)

19)

20)

21)

22)

23)

24)

RS 47 %, 2005

exhaled air and urine analysis. Scan ] Work Environ
Health 1978; 4: 114-121.

Engstroem K, Riihimaeki V, Laine A. Urinary disposi-
tion of ethylbenzene and m-xylene in man following sep-
arate and combined exposure. Int Arch Occup Environ
Health 1984; 54: 355-363.

Gonzalez-Reche LM, Schettigen T, Angerer J. New
approaches to the metabolism of xylenes; verification of
the formation of phenylmercapturic acid metabolites of
xylenes. Arch Toxicol 2003; 77: 80-85.

Miller M], Edwards JW. Possible preferential metabolism
of xylene isomers following occupational exposure to
mixed xylenes. Int Arch Occup Environ Health 1999; 72:
89-97.

Inoue O, Seiji K, Kawai T, Watanabe T, Jin C, Cai S-X,
Chen Z, Qu Q-S, Zhang T, Ikeda M. Excretion of methyl-
hippuric acids in urine of workers exposed to a xylene
mixture; comparison among three xylene isomers and
toluene. Int Arch Occup Environ Health 1993; 64:
533-539.

Huang M-Y, Jin C, Liu Y-T, Li B-H, Qu Q-S, Uchida Y,
Inoue O, Nakatsuka H, Watanabe T, Ikeda M. Exposure
of workers to a mixture of toluene and xylenes. I metab-
olism. Occup Environ Med 1994; 51: 42-46.

Ernstgard L, Sjoegren B, Warholm M, Johanson G. Sex
difference in toxicokinetics of inhaled solvent vapors in
humans. 1. m-Xylene. Toxicol Appl Pharmacol 2003; 193:
147-157.

Tardif R, Sato A, Lapare S, Brodeur ]J. Ethanol induced
modification of m-xylene toxicokinetics in humans. Occup
Environ Med 1994; 51: 187-191.

Riihimaeki V, Savolainen K, Pfaeffli P, Pekari K, Sippel
HW, Laine A. Metabolic interaction between m-xylene
and ethanol. Arch Toxicol 1982; 49: 253-263.

Tardif R, Lapare S, Krishnan K, Brodeur J. A descrip-
tive and mechanistic study of the interaction between
toluene and m-xylene in humans. Int Arch Occup
Environ Health 1993; 65: S135-S137.

Lundberg I, Sollenberg J. Correlation of xylene exposure
and methyl hippuric acid excretion in urine among paint
industry workers. Scan ] Work Environ Health 1986; 12:
149-153.

Ogata M, Taguchi T. Quantitative analysis of urinary
glycine conjugates by high performance liquid chro-
matography; excretion of hippuric acid and methylhip-
puric acids in the urine of subjects exposed to vapours
of toluene and xylenes. Int Arch Occup Environ Health
1986; 58: 121-129.

Cho B-M. Urinary concentration of hippuric caid and
methylhippuric acid after occupational exposure to a
mixture of toluene and xylene. J Pusan Med Coll 1989;
29: 109-119 (in Korean with English abstract).

Sakai T, Takeuchi Y, Ikeya Y, Araki T, Ushio K. Method
for simultaneous determination of six metabolites of
toluene, xylene and ethylbenzene, and application to
exposure monitoring of workers in a printing factory

25)

26)

27)

28)

29)

30)

31

32)

33)

34)

35)

187

with gravure machines. Jpn J Ind Health 1989; 31: 9-16
(in Japanese with English abstract).

Kawai T, Yasugi T, Mizunuma K, Horiguchi S, Iguchi
H, Uchida Y, Iwami O, Ikeda M. Comparative evaluation
of urinalysis and blood analysis as means of detecting
exposure to organic solvents at low concentrations. Int
Arch Occup Environ Health 1992; 64: 223-234.

Jang J-Y, Droz PO, Kim S. Biological monitoring of work-
ers exposed to ethylbenzene and co-exposed to xylene.
Int Arch Occup Environ Health 2001; 74: 31-37.
Jacobson GA, McLean S. Biological monitoring of low
level occupational xylene exposure and the role of recent
exposure. Ann Occup Hyg 2003; 47: 331-336.

Alessio L, Berlin A, Dell'Orto A, Toffoletto F, Ghezzi 1L
Reliability of urinary creatinine as a parameter used to
adjust values of urinary biological indicators. Int Arch
Occup Environ Health 1985; 55: 99-106.

Ikeda M. Solvents in urine as exposure markers. Toxicol
Lett 1999; 108: 99-106.

Kawai T, Mizunuma K, Yasugi T, Horiguchi S, Ikeda M.
Toluene in blood as a marker of choice for low-level
exposure to toluene. Int Arch Occup Environ Health
1994; 66: 309-315.

Kawai T, Mizunuma K, Okada Y, Horiguchi S, Ikeda M.
Toluene itself as the best marker of toluene exposure.
Int Arch Occup Environ Health 1996; 68: 289-297.
Takeuchi A, Kawai T, Zhang Z-W, Miyama Y, Sakamoto
K, Higashikawa K, Tkeda M. Toluene, xylenes and xylene
isomers in urine as biological indicators of low-level expo-
sure to each solvent; a comparative study. Int Arch
Occup Environ Health 2002; 75: 387-393.
Deutsche (DFG).
Exposure Values for Occupational Toxicants and
Carcinogens: Critical Data Evaluation for BAT and EKA
Values. Vol.2, pp.107-115. VCH, Weinheim, 1995.
American Conference of Governmental Industrial
Hygienists (ACGIH). 2004 TLVs® and BEIs®. ACGIH,
Cincinnati, 2004.

Deutsche Forschungsgemeinschaft (DFG). List of MAK
and BAT values, 2003. Wiley-VCH, Weinheim, 2003.

Forschungsgemeinschaft Biological



