Fast and simple method for the determination of urinary 1-Hydroxypyrene
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INTRODUCTION
The incomplete combustion of organic matter produces Polycyclic Aromatic Hydrocarbons (PAHs) with Pyrene as a dominant 080 . QOQ

compound. These compounds are found in cigarette smoke, fossil fuels (oil, petrol,...), food that has been barbecued, roasted or Q
smoked, or other types of environmental and occupational exposure. pyrene Lhysroopyrene
Metabolism of Pyrene involves the formation of 1-Hydroxypyrene (1-OH-Py) as a phase | metabolite which undergoes phase I H
metabolism with conjugation to glucuronic acid (1-OH-Py-Glu). 1-OH-Py is a urinary PAH metabolite that has often been used as a
biomarker for recent exposure to multiple PAHs. The glucuronide levels in urine account for more than 80% of total Pyrene metabolite D:
in human urine. )

oH

Lhydroxypyrene glucuronide

METHOD DEVELOPMENT

Several analytical methods have been described in the literature to determine 1-OH-Py metabolites in urine. The most widely used method was published by Jongeneelen et al. [9].
Their protocol includes enzymatic hydrolysis of the conjugated metabolite, solid phase extraction and analysis with high performance liquid chromatography. Over the past decade,
different Research teams have been working on the development of other analytical methods in order to improve sensitivity and decrease analysis time. Nevertheless, all these
methods require a time consuming sample clean up procedure.

The present paper reports a simple and fast method for the measurement of metabolites of Pyrene in urine. This method can quantify the total amount of Pyrene metabolites
corresponding to glucuronic acid and sulfate conjugates as well as free 1-OH-Py. The method described in this work removes the need for sample clean up step using column
switching system. It allows the direct injection of an enzymatically treated urine sample. Purification and analysis were carried out by liquid chromatography with fluorescence
detection.
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Experimental conditions.

Schematic diagram of the analytical system
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LC column: Hypersil Hypurity C18, 150 x 4.6mm, 3um
Elution: Methanol/sodium Acetate pHS (75:25 viv)
Flow rate : 1 ml / minute
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METHOD VALIDATION

The optimal conditions give an analysis of total 1-OH-Py in less than 10 minutes with a good selectivity. In order to validate the method, precision was determined measuring the
matrix effect, accuracy and intermediate precision. In our conditions, the within-day precision (expressed as the relative standard deviation of replicate analysis) was less than 1% at
each concentration. The inter-assays precision, or intermediate precision, was obtained by analyzing one urine (three successive enzymatic hydrolysis) on three days, using a
separate calibration each day. The obtained between-day precision was less than 2% at each concentration without matrix effect.
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CONCLUSION

In conclusion, this study presents an improved HPLC method for a rapid and sensitive analysis of urinary metabolites of Pyrene using a column-switching method. Its main
advantage is the simplicity of the procedure which requires only a few simple operations with common and relatively low-cost laboratory instruments. Furthermore, no gradient
elution mode is used, 1-OH-Py-Glu hydrolysis is obtained in only 2 hours and sample handling is reduced drastically by excluding time consuming off-line extraction.

For one hundred samples, the handling time of on-line method is four times less than off-line method. Of course, these times are directly linked with the cost of the analysis. The
switching method offers also the advantage that the reduction of handling operations decreases the associated risk of error. Other advantage of the method, the urine sample is low,
less than 1 mL, which facilitates biological sampling and transport.

Handling time comparison between the proposed column-switching method

and a conventional off-line method using Support Phase Extraction Blind test on different concentrations of reference materials
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