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— Abstract —
‘Blood Toluene and Urine Hippuric Acid Concentrations of
Occupationally Toluene—exposed Workers
Jung Sun Yang, Seong Kyu Kang, Ki Woong Kim,

Jong Sung Lee, Young Seok Cho, Ho Keun Chung

Industrial Health Research Institute Korea Industrial Safetv Corporation,
Kusan-Dong 344, Puh-Ku, Incheon 403-120, Korea

Toluene in air and blood and hippuric acid in urine were checked for the 41 female

workers who are exposed to toluene and have normal liver function in shoe making

factories in July, 1993. Toluene in air was sampled with charcoal by personal air sampler

at least 4 times and analyzed by gas chromatography. At the end of shift, blood

and spot

urine were collected with a vacuum tube containing EDTA and a polyethylene bottle for

detecting blood toluene and urine hippuric acid and analyzed by gas chromatography and

high performance liquid chromatographv.

Means of air and blood toluene and urine hippuric acid concentrations were 34.35ppm,

0.360mg/L, and 1.78g/g creatinine, respectively.

Toluene in air showed a good correlation with hippuric acid in urine(r=0.4503) and

toluene in blood(r=0.4596). The hippuric acid in urine and toluene in blood corres-

ponded to exposure of 100ppm toluene in air were 2.628g/g creatinine and 0.481mg/L..

Blood toluene and urine hippuric acid expected ratio were not correlated to the obesity

index and working duration, however increased with age.

Key Words : Toluene in blood, Hippuric acid in urine, Blood toluene expected
Urine hippuric acid expected ratio.
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Table 1. General characteristics

Value Workers Percent

Factory A 13 317

B 8 195

C 20 48.8

Sex male 0 0.0

female 41 100.0

Age <30 15 36.6

(years) 31— 40 10 244

41 < 16 39.0

Working <36 11 26.8

duration 37— 84 16 39.0

(months) 85— 14 34.1

Obesity - -10% 5 12.2

index 10— 0% 14 34.1

0—  10% 13 31.7

10% — 9 220

TOTAL 41 100.0
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Toluene in air of each factories

Urine hippuric acid of each factories
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Fig. 1. Toluene in air of the workers in each factories.

Relation between Tol-A and Tol-B.
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Fig. 2. Toluene in blood of the workers in each occupationally exposed to toluene.
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Table 2. Toluene in air and blood and hippuric acid in urine

Toluene 1n air Toluene in blood Hippuric acid in urine
Factory G.M.+£G.S.D.(Range) Mean £5.D (Range) Mean £ S.D.(Range)
A 50.3+1.85(15.9-134.0) 0.487 £0.090(0.380-0.650) 2.7110.938(0.79-4.39)
B 4461 1.75(18.9+128.9) 0.483+0.119(0.340-0.720) 244 +0.779(1.44-3.62)
C 242+215( 3.7+130.8) 0.228+0.073(0.144-0.444) 0.91£0.485(0.37-1.84)
Total 34.4+213( 3.7-134.0) 0.360+0.156(0.144-0.720) 1.78+1.108(0.37-4.39)
F ratio 52067 i 134296 29.4253
P value .0100 .0000 .0000
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Relation between Tol-A and Tol-U
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Fig. 5. Correlation between the concentration of air
toluene and urine hippuric acid of 41 workers
occupationally exposed to toluene.
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Table 3. Blood toluene and urine mandelic acid expected ratios by age, working duration and obesity index.

Item Class Workers BER UER
Age - 30 15 0.831+0.370 F=3572 0.76£0.609 F=3642
(years) 31- 40 10 0.9210.248 p<0.05 0.88+0.452 p<0.05
41- 16 1.201+0.484 1.294+0.577
Obesity ~-10% 5 0.83+0.237 F=0.658 06110322 F=1.278
index -10~ 0% 14 1.0410.438 p<0.05 1.061+0.658 p>0.05
0~ 10% 13 0.9310.507 0.921+0.681
10%~ 9 1.1240.344 1.22+04l6
Working - 36 11 1.02+0.309 F=0.940 0.9810.575 F=1.885
duration 37- 84 16 0.8910.473 p>0.05 0.81+0.527 p>0.05
(months) 85 14 1.10+0.435 1.22+0.655
41 1.001.0.422 1.00+0.599

— 192 —



organic solvents—past and present. Scand ] Work En-
viron Health 1985 ; 11:45
Lauwreys RR : Documentation of threshold limit values
and biological exposure indices, Cincinnati, 1986
Catillina P and Chamoux A :Study of urinary excretion
of hippuric acid in workers exposed to low atmospheric
toluene concentrations. Arch de Maladies Profession-

nelles 1980 ; 41:141

Nise G: Toluene in venous blood during and afier work
in rotogravure printing. Int Arch Occup Environ
Health 1988 ; 6((1):31

NIOSH : NIOSH wmanual of analytical methods. Cinctn-
nati, 1984

— 193 —





