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Fig. 1. Gas chromatogram of the thinner.
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Fig. 2. Liquid chromatogram of the worker’s
urine.
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Fig. 3. Levels of .m-methylhippuric acid, p-methylhippuric
acid and hippuric acid in urines of workers after exposure
to thinner containing m-xylene, p-xylene and toluene.
Horizontal lines indicate standard errors of the means.

Tholz: (RFPRBFEEE). LihsT, £2BEN
Repiciz, HA miisic m-MHA, p-MHA %
PFEIN:,

2. fe¥F RS m-MHA, p-MHA Eur HA B

VEEEBERDOBAK 7 0=+ 7F Lz L hug, Fig 2
R &S, RERHEHE LT m-MHA, p-MH-
ARV HA NFEEDGRD LN,

HPLC Iz k- T, 4 &DEEENFRD m-MHA,
p-MHA, HAgE %, 5 BREORICOWTHIEL R
¥R% Fig. 312y, Rbo pMHA BEICHT 2
m-MHA BENHIZ, F#2.34T°H Y, FHL 7=
thinner §1¢) m-xylene/p-xylene N (E &) 2.10
EIMIT—ELTwE, Tz ki, £nFy Mol
BERES L2 KBRIC k > THBLNHEDY LRERIC,
m-xylene & p-xylene DAL ICHEAIZIZLA &7
WZEERLTWBEER S,

m-MHA, p-MHA, HA 71 Bic BT 2E8% 453
&, BCEENNEIRLIEL, BLIyHORET
i3, BhREEERTHRDIFORNMEDH I ED
27, TNLNEER, 2R I7E2FHALTWRICY
b by, REEECHIFHEEICLY,
#h'toluene, xylene # —#ENICI N AA TWBZ
EETRBET D, TN ki, REREEOREEE
KBEL TR, [RPREQCBENAL LT, fEEED

RERHAED L LEEL, ThLOERYPL, <X

7 EENEE, BRHED T RAREFLEYL EHR 7E

B, FICIIEM» b NBRRDIEEL X+ EET 240
BErHbdEEIOLND, ul, ZoRd m-MHA,
p-MHA, HA 8% %, Ogata 6?2 D= FLVERD 5
#5172, m-xylene, p-xylene, toluene AR (&
B EEppm X RFEEFHhr) X 2 DR BtEM(T b b,
m-MHA, p-MHA, HA) BB > nBERic HTiEo, 1
BOFELRAR % KeHT A S &, mxylene 17.88(ppm
Xhr, HEfE 27.45), p-xylene 34,87 (Bl 11.46),
toluene I35.68(BEE17.21)E % » 72, ERIENR
FREIC OV, AERPMboeEEEiz4E
FoteEB 2 BB L Lk d L TbNizl-, fEEhn
SHBETERBRL CHET 22 L I3EBTH-
72, L& L, #EBRLIEFTL T, Norichika 59 o
FEZACTAEERIC BT 2 8L TN BERISR
HBEY —ERE L ICRHEL2ERLO0EEREE
LT, 4B TEMIcELEL 2 EREL T,
FHTPBEERD S &, m-(p-)xylene 96.22 ppm,
toluene 1.92 ppm T# - 7z,

EE LWy, EEAORICHOWT, HA nIEEE
FRELZE, TROLDWEK 7 o=t 2T 421 m-
MHA, p-MHA & — 7 138865 b e - e it
LT, SEDFAIE, a8y, BEROBORIC
BWTY, mMHA, pMHA |SHHST 2 & — 7 hei
Kabhiz, Sz Lid, BBH2WIZZ LA
BRIZ A - 72 m-, pxylene HBEL T3 = & #51
BY5, LaL, BoiH kD DERHB m-MHA,



1430 ¥

ANSY

R

pMHA BECHEZFLHEN,r AN I L
LbEZDE, TOBREROLTHLTHLORESEIZITE
AXnweEzoHns,

HA nZEBhc > Tii, FIC36ANEEA (tolu-
ene JEREE) IcoWT, HPLC THRIEL 72 HAD
FH#)EI30.222mg/mb, 5 %IEHBRF > L IRA#EIX0.748
mg/mbThH >V bAmaB L, 5E0DHA BEN
ZE@HiIEL L TEEEND LD EBbN S D, —Hkic,
R HA BEICHRTY HOB B EERRL
BN, EEICH 2 thimer ick32+8F25
na,

Kiz, B L 72 Ogata &2 DEBR & ) Kb #eE
A& % ACGIH (American Conference of Gov-
ernmental Industrial Hygienists) #14 (19764 )12

> TLV-TWA (1 B 8 &/ 1 ;8408 NER D
FERFE R ORMMEFSRE), 4 b b toluene
100 ppm, xylene 100ppm & H& L T, IRARHESE
E/TWAY L RIERZ B2 2 E» 2R, 2
DER, 4405 BRINFHIEIZ0.092(RH(E0.127)
s, EEHEEMERTVWEEZILND,

TRENBIN 1 DI, FEELNEEL - HPLC

2 & 3 m-MHA, p-MHA, HA 48 ERED 7t
FORICLERT A X TEBLTELERTT S
ZriChotz., GEDEBRNFER, xylene B2
BREEEEORDPAHEDZ, FERICL)VSEHER
HUEETH LI bbb 72, kb, ANEEE
DROFUR 7 a= b 77 4 (Fig. 2 )izi, 0—2F
NERE (o-methylhippuric acid, o-MHA *8&3)
LEbNAE— I FEELY, SEOFTEHET
RS2 TR, POBRETH 12728, A#
Tix o-MHA IZ DWW T HE RIZBIT 72,

x

E ]

EARPTIC BT 2 REFEREEL4 ZNKEZ1H3
I (8 Ky, 128, 178F), #E#%5 HREERRL, HPLC
Ik - T, Rebm-MHA, p-MHA, HA nE& %17
72, FORERIR, KkotBYTHS.
1. m-xylene, p-xylene # £/4 & ¥ % thinner i
REL 7 %ORYF m-MHA, p-MHA KU HA i3,
R & 444, phenacylester ¥ L, BElEHHIC silica
gel, #EfHIC »-hexane » chloroform MR % A\
PMEHE I 0=t 77 4 —I2 & - THEERD
WEETH-7z,
2. BEEEEORYT m-MHA, p-MHA, HA B
i3, FREERNORICBNTRLEVWEZRL, —
i, YHEERTHRORNMEIRLEL, BE~>
27 EBELTVBIb b 6T, ©EELIcS
5 thinner NENADBAHSHEE E N 72,
3. EERICIIERFEEL & v m-MHA, pMHA
», EEFTIE, ARERORICBVYTLEDLN,
m-xylene, p-xylene NIAN~NRE»HEI NIz,

AL, RSB CRNFBRIZILAEE
EEBIRICERLET. T4, EERBICHSIT 2 AL
R, BLDOTHER (LTI VFE LEEBEOEMK, L
HENFFEOK (B, WO KZEEDHE), ALHEDTF
RICE#HL 27,

R

1. XKE %, 5B & REOFEWAEE, FHERE, p. 79—83, 1957.
2 . Ogata, M., Tomokuni, K. and Takatsuka, Y.: Urinary excretion of hippuric acid and m- or p-methyl--

hippuric acid in the urine of persons exposed to vapours of toluene and m- or p-xylene as a test of

exposure. Br. J. ind. Med. 27, 43—50, 1970.

3. BAELHEYS  HEBESOE (1979), ELEF, 21, 486—489, 1979.
4 . Lazarew, NW. Uber die Giftigkeit verschiedener Kohlenwasserstoffdimpfe. Naunyn-Schmiedeberg’s

Arch. exp. Path. Pharmak. 143, 223—233, 1929.

5. Sugihara, R. and Ogata, M.: Quantitation of Urinary m- and p-Methylhippuric Acids as Indices of
m- and p-Xylene Exposure. Int. Arch. Occup. Envir. Hith 41, 281—286, 1978.
6 . Caperos, J.R. and Fernandez, J.G.: Simultaneous determination of toluene and xylene metabolites in



10.

11.

12.
13.

Toluene K 1f Xylene nehEic BT 2 SFHtk s u=t 757 4 —ic & 255 1431

urine by gas chromatography. Br. J. ind. Med. 34, 229—233, 1977.

. Engstrom, K., Husman, K. and Rantanen, J.. Measurement of Toluene and Xylene Metabolites by

Gas Chromatography. Int. Arch. Occup. Envir. Hith 36, 153—160, 1976.

. Sollenberg, J. and Baldesten, A.: Isotachophoretic Analysis of Mandelic Acid, Phenylglyoxylic Acid,

Hippuric Acid and Methylhippuric Acid in Urine after Occupétional Exposure to Styrene, Toluene
and/or Xylene. J. Chromat. 132, 469—476, 1977.

. Norichika, K., Kira, S. and Ogata, M.: Sampling and Analysis of Organic Solvent Vapours. With

Special Reference to Sampling Tubes for a Short Time and for the Working Period. Jap. J. Ind.
Hith 21, 264—268, 1979.

FEEWL, MEMTF, BE B, BHESL  ARAEARECEESEORFEE, SR XEMRMCBET
5 HRBFRBCESEOMEERYE, BILESSHE, 90, 1461—-1465. 1978.

Ogata, M., Sugihara, R. and Kira, S.: Quantitative Determination of Urinary Hippuric Acid and m-
or p-Methylhippuric Acid as Indices of Toluene and m- or p-Xylene Exposure by High Performance
Liquid Chromatography. Int. Avch. Occup. Enviv. Hith 39, 199—206, 1977.

HEE W, WEIEZ, R —: ERhREk, EREEE, p 1384, 1392, 1977,

ACGIH: Threshold limit values for 1964. Envir. Hith 6, 545, 1964.



1432 % R OB F

High-performance liquid chromatographic studies
of toluene and xylene poisoning
Part I: Workers’ exposure to toluene and xylenes
estimated from metabolites in their urine in a shipyard
Reiko SUGIHARA
Department of Public Health\, Okayama University Medical School
(Director : Prof. M. Ogata)

In this paper, the author describes the determination of metabolites in the urine of ship-
yard workers exposed to thinner containing toluene and xylenes. Urine was taken from 4
healthy workers working at the same place, in the morning (a.m. 8:00), at noon (p.m. 0:00)
and in the afternoon (p.m. 5:00), 3 times in a day for 5 consecutive days. Urinary metabolites,
i.e., m-methylhippuric acid, p-methylhippuric acid and hippuric acid, were determined by
high-performance liquid chromatography. The results were: 1. m-Methylhippuric acid, p-
methylhippuric acid and hippuric acid in the urine of painting workers could be determined
by high-performance liquid chromatography following extraction and benzoxylation. The
stationary phase used in this experiment was silica gel and the mobile phase was a mixture
of n-hexane and chloroform. 2. Concentrations of urinary m- and p-methylhippuric acids
and hippuric acid were lowest just before, and generally highest just after, work. These results
suggest that the workers were inhaling the thinner vapor even though wearing gas masks.
3. Peaks of m- and p-methylhippuric acids occurred in the chromatogram of workers’ urine
collected before work in the morning, although there were no peaks in the chromatogram of
normal urine. This indicates that m- and p-xylenes may still remain in the workers’ bodies.



