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— Abstract —

Effect of Sodium Benzoate on Change of Urinary Hippuric Acid and Methyl Hippuric
Acid among Wor kers Coexposed to Toluene and Xylene

Kyunghee Jung-Choi, Sounghoon Chang, Hyeongsu Kim®, Wonki Oh,
Sang Baek Koh?, Kunsel Lee”, Suekyung Park®

Department of Occupational Medicine, School of Medicine, Konkuk University
Department of Preventive Medicine, School of Medicine, Konkuk University”
Department of Preventive Medicine and Institute of Occupational Medicine, Wonju College of Medicine, Yonsei University?
Department of Preventive Medicine, College of Medicine, Seoul National University?

Objectives: This study was performed to investigate the effect of drink containing sodium benzoate on
the change of urinary hippuric acid (UHA) and methyl hippuric acid (UMHA) excretion among workers
coexposed to low toluene and xylene.

Methods: Study subjects were 55 male shipbuilders who were divided into 3 groups; nonexposed
group (n=10, who were not exposed to organic solvent and had drunk sodium benzoate), exposed A
group (n=24, who were coexposed to toluene and xylene, and had drunk sodium benzoate), and exposed
B group (n=21, who were coexposed to toluene and xylene, and had not drunk sodium benzoate). The
study methodology consisted of questionnaire survey, urinary analysis for metabolites of toluene and
xylene before and after drinking with or without sodium benzoate, and persona air sampling of toluene
and xylene.

Results: Before drinking, there was no significant difference in UHA or UMHA between the exposed
A and B groups. After 1.5 hour of drinking, UHA of the exposed A group was significantly higher than
that of the exposed B group. After 3 hours, however, UHA of the exposed A group was decreased to the
level of the exposed B group, regardless of the ambient toluene level. UMHA exhibited no significant
difference between the exposed A and B groups regardless of time and ambient toluene level. The regres-
sion model showed that drinking of sodium benzoate was positively correlated with UHA after 1.5 hours
of drinking, but not after 3 hours. In addition, sodium benzoate didn’ t affect UMHA.

Conclusions: This study showed that sodium benzoate initially increased UHA temporally but that its
effect disappeared after 3 hours. In the medical examination of toluene exposure workers, the ingestion
of drink containing sodium benzoate should be forbidden during the 3 hours prior to urinary sampling.

Key Words: Sodium benzoate, Hippuric acid, Methyl hippuric acid
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Table 1. The characteristics of study subjects
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tH(Table 3).
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Variables Non-exposure p-value
(N=10) drinking with sodium drinking without
benzoate (n=24) sodium benzoate (N=21)

Age (mean+SD, year) 39.0£7.9 433+113 47.2+6.9 0.090*
Weight (mean=+ SD, Kg) 69.6+5.3 62.6+9.8 61.7+9.5 0.026*
Work duration (mean=+SD, years) 79+6.1 9.4+6.3 12.6+4.2 0.039*
diagnosis of some disease

Yes 0( 0.0) 3(12.5) 0( 0.0) 0.626"

No 10 (100.0) 21(87.5) 21 (100.0) '
Smoking

Yes 7(70.0) 17 (77.3) 13( 61.9) 0.273"

No 3(30.0) 5(22.7) 8( 38.9) '
Previous night alcohol drinking

Yes 4 (40.0) 11 (45.8) 3(17.7) 0.06'

No 6 (60.0) 13(54.2) 14 ( 82.4) '
Previous coffee drinking

Yes 6 (60.0) 14 (58.3) 9( 42.9) 0.936"

No 4 (40.0) 10 (41.7) 12( 57.1) '
Drug use

Yes 2(20.0) 9(37.5) 2(95) 0.084"

No 8(80.0) 15 (62.5) 19( 90.5) '
Protective equipment

Wearing 0( 0.0 19 (79.2) 12 ( 57.1) 0.0001"

Not wearing 10 (100.0) 5(20.8) 9( 42.9) '
Toluene

<0.5 (ppm) - 10 (41.7) 13( 61.9) 0175"

>0.5 (ppm) - 14 (58.3) 8( 38.1) '
Xylene

<3 (ppm) - 6 (25.0) 14 ( 66.7) 0.005'

>3 (ppm) - 18 (75.0) 7( 333) '

* Kruskal Wallistest
" Fisher’ sexact test
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Table 2. The change of urinary hippuric acid and methyl hippuric acid by toluene and xylene exposure level and beverage drinking

with sodium benzoate (9/g - Cr)
Non-Exposure Exposure
Air level Time drinking with Drinking with Drinking without
sodium benzoate sodium benzoate ~ sodium benzoate p-value*

Hippuric Toluene<0.5 ppm Before drinking 0.24+0.17 0.44+0.26 042+0.21 1.000
acid After 1.5hrs 0.97+0.44 0.68+0.26 0.28+0.16 0.000
After 3hrs 0.30+0.20 0.45+0.25 0.31+0.22 0.182

p-value' 0.000 0.000 0.088
Toluene>0.5 ppm Before drinking - 0.57+0.33 0.76+0.34 0.152
After 1.5hrs - 0.92+0.46 0.50+0.31 0.037
After 3hrs - 0.76+0.30 0.69+0.44 0.562

p-value' - 0.009 0.154
Methyl xylene<3 ppm Before drinking 0.01+£0.01 0.07+0.05 0.06+0.05 0.564
hippuric acid After 1.5hrs 0.01+0.02 0.10+0.03 0.07+0.03 0.322
After 3hrs 0.01+0.02 0.12+0.04 0.08+0.04 0.064

p-vaue' 0.848 0.182 0.445
Xylene>3 ppm Before drinking - 0.16£0.17 0.12+0.12 0.565
After 1.5hrs - 0.59+0.63 0.27+0.11 1.000
After 3hrs - 0.76+0.92 0.34+0.28 0.486

p-value' - 0.001 0.104

* Kruskal Wallis test
" Friedman' s ANOVA by ranks

Table 3. Multiple regression analysis of urinary hippuric acid and methyl hippuric acid in exposed group*

Depend-ent variable Time Independent variables B (SE) Vatfue vilue Model R-square
Hippuric acid Before drinking Tolene exposure>0.5 ppm 010 (0.11) 0.89 0.116 0.389
After 1.5hrs Tolene exposure>0.5 ppm 027 (0.13) 2.09 0.046 0.626
Drinking with sodium benzoate 0.34 (0.13) 257 0.016
After 3hrs Tolene exposure>0.5 ppm 034 (0.12) o0.16 0.007 0.575
Drinking with sodium benzoate -0.002 (0.12) 0.12 0.987
L og methyl Before drinking Xylene exposure>3 ppm 051 (0.53) 097 0.340 0.364
hippuric acid After 1.5hrs Xylene exposure>3 ppm 056 (0.66) 084  0.405 0.454
Drinking with sodium benzoate 0.22 (0.68) 0.33 0.747
After 3hrs Xylene exposure>3 ppm 112 (0.38) 281 0.009 0.613

Drinking with sodium benzoate 0.39 (0.41) 0.96 0.344

* Adjusted for age, weight, job duration, current disease status, smoking, alcohol drinking, protective equipment and drug management.
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=
A o 80% ol

2%9] cytochrome P45O 24]74]01] 9] H 2= = Ak3kz)
goll o3l WE7](methyl)7} 4k} ¥He-(hydroxyla-
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