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Abstract

L eukemogenesis due to benzene exposureis of particular concern because of ongoing exposure to thousands of
workers in industrial plants. Monitoring of at-risk workers is recommended and of several biomarkers, urine
trans,trans- muconicacid (ttM A) deter mination isa helpful test. Theaim of thiswork wasto classify risk occupation
for benzene exposure by urinettMA level. Here, the author compared exposurerisk ratiosfrom 6 previous reports
concerning urine ttMA determination. Of interest, the high risk occupations were found to be those which have
direct contact with benzenein environmental ambient air, with petroleum fuel asthe common source.
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Introduction levels was performed using works cited in the Index Medicus
and Science Citation Index using the key word “urine trans,

Benzene is a colorless poisonous liquid with a sweettrans, muconic acid”. The reports that did not relate to using

odor (Agency for Toxic Substances and Disease Registiyrine ttMA for monitoring of risk occupation or lacked

(ATSDR), 1997). Breathing extremely high levels can resulEnglish text or contained no complete data, lack for controls,

in death while major exposure can cause drowsinesgiere excluded from further analysis.

dizziness, rapid heart rate, headaches, tremors, confusion,

and unconsciousness. Long-term benzene exposure Sstistical Analysis

hematotoxic, genotoxic, genetoxic and immunotoxic. Descriptive statistics were used. For each report, the

Although the mechanisms underlying benzene-inducechean levels of urine ttMA in high risk subjects and controls

toxicity and leukemogenicity are not yet fully understoodwere extracted and exposure risk ratios were calculated.

they are likely to be complicated by various pathwaysSince there might be differences in the laboratory setting,

especially those of metabolism and programmed cell dea#inalysis and environment, risk classification by ratio may

(Yoon et al., 2003). be most appropriate. The derived ratios from all reports were
At present, work with benzene is subject to the Contratollected and divided into two groups based on statistical

of Substances Hazardous to Health (COSHH) Regulatiomanking: low risk (lower than the median), and high risk

1999 because of ongoing exposure to thousands of workdexjual to or higher than median). All the statistical analyses

in the industrial plants. Monitoring for benzene exposurén this study were made using SPSS 7.0 for Windows

among the at-risk workers is recommended and of severf@togram.

biomarkers, urine trans,trans - muconic acid (ttMA)

determination is a helpful (Biro et al., 2002; Wiwanitkit, Results

2004). There have been several reports on the level of urine

ttMA among occupations, however, there has been no According to the search there are 100 reports on urine

comparison. The aim of this work is to classify riskttMA. Of these, 6 (Wiwanitkit et al., 2003a; de Paula et al.,

occupation for benzene exposure by urine ttMA level.  2003; Wiwanitkit et al., 2003b; Thummachinda et al., 2002;

Wiwanitkit et al., 2001a; Suwansakstri et al., 2000) were

Materials and M ethods recruited for the present study. The exposure risk ratios are
presented in Table 1, being ranked from 2.3 to 33.3, with
Primary Data amedian equal to 12.4. According to our study, the

This study was designed as a descriptive retrospectiatassification of risk occupation for benzene exposure by
study. A literature review of papers concerning urine ttMAurine ttMA level is presented in Table 2.
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Table 1. The Exposure Risk Ratio in Previous Studies Concerning Urine ttMA Determination in Risk Occupations

Reports Occupation Mean urine ttMA level Exposure risk ratio
(mg/gCreatinine)
Risk subjects Controls

Wiwanitkit et al., (2003a) Traffic policeman 0.79 0.05 15.8

de Paula et al., (2003) Oil refinery worker 0.19 0.01 19.0
Wiwanitkit et al (2003b) Press worker 0.56 0.08 7.0
Thummachinda et al., (2002) Fishermen 0.18 0.02 9.0
Wiwanitkit et al., (2001a) Gas station attendants 4.00 0.12 33.3
Suwansaksri et al., (2000) Mechanics 0.28 0.12 2.3

Table 2. The Classification of Risk Occupation for

Benzene Exposure by Urine ttMA L evel Several occupations can be mentioned in this regard.

Urine ttMA, a novel biomarker, is mentioned as an effective

Classification Occupations tool in monitoring of exposure to benzene with low
High risk Press worker, fisherman, mechanics interference (Wiwanitkit, 2004; Wiwanitkit et al., 2001b)
Low risk Policeman, oil refinery work, gas station attendantwith a close correlation regarding hematological aberrations
(Wiwanitkit et al., 2004). From the six reports on the high
Discussion level of ttMA among many occupational workers

(Wiwanitkit et al., 2003a; de Paula et al., 2003; Wiwanitkit
Benzene, an established human leukemogen (Yoon etal., 2003b; Thummachinda et al., 2002; Wiwanitkit et al.,
al., 2003; Wiwanitkit, 2004) is a common toxic volatile 2001a; Suwansaksri et al., 2000), we conclude that the high
substance, found in many industrial processes (Chochefsk occupations are those which have to direct contact with
2000). International organizations such as Agency for Toxibenzene in environmental ambient air and the common
Substances and Disease Registry (ATSDR) (Agency faource is petroleum fuel. For further application, cutoff
Toxic Substances and Disease Registry (ATSDR), 199fedian of exposure risk ratio of 12.4 may be a useful value
have documented benzene toxicity and recommenfdr determining whether investigated workers are at high
monitoring of benzene exposure for groups at risk. risk in future studies.

References

Agency for Toxic Substances and Disease Registry (ATSDRYiwanitkit V, Suwansaksri J, Soogarun S (2003a). A note on urine
(1997). Toxicological Profile for Benzene. Atlanta, G.A.: U.S.  trans, trans muconic acid level among a sample of Thai police:
Department of Health and Human Services, Public Health implication for an occupational health issigle J Biol Med,
Service. 76, 103-8.

Biro A, Pallinger E, Major J, et al (2002). Lymphocyte phenotypeWiwanitkit V, Suwansaksri J, Neramitraram P, Praneesrisawasdi P
analysis and chromosome aberration frequency of workers (2003b). A note on urinary trans,trans-muconic acid level
occupationally exposed to styrene, benzene, polycyclic among Thai press workeBiomarkers, 8, 339-42.
aromatic hydrocarbons or mixed solvertamunol Lett, 81, Wiwanitkit V, Suwansaksri J, Nasuan P (2001a). Urine trans,trans-
133-40. muconic acid as a biomarker for benzene exposure in gas station

Chocheo V (2000). Polluting agents and sources of urban air
pollution. Ann Ist Super Sanita, 36, 267-74.

de Paula FC, Silveira JN, Junqueira RG, Leite EM (2003).

Assessment of urinary trans, trans-muconic acid as a biomarker
of exposure to benzenRev Saude Publica, 37, 780-5.

Suwansaksri J, Wiwanitkit V (2000). Urine trans,trans-muconic
acid determination for monitoring of benzene exposure in
mechanics Southeast Asian J Trop Med Public Health, 31,

587-9.

Thummachinda S, Kaewpongsri S, Wiwanitkit V, Suwansaksri J
(2002). High urine ttMA levels among fishermen from a Thai
rural village.Southeast Asian J Trop Med Public Health, 33,

878-80.

Wiwanitkit V (2004). Use of a novel peripheral biomarker, urine
trans, trans, muconic acid, for benzene toxicity monitoring.
Toxin Rev, 23, 467-75.

Wiwanitkit V, Soogarun S, Suwansaksri J (2004). A note on
myeloperoxidation index and its correlation to the biomarker,
urine trans, trans-muconic acid level, in the subjects
occupationally exposed to benzeheukemia, 18, 369.

150 Asian Pacific Journal of Cancer Prevention, Vol 6, 2005



