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Title
Oxidized metabolites from benzo[a]pyrene, benzo[e]pyrene, and aza-benzo[a]pyrenes. A computational study of their carbocations formed by epoxide ring opening reactions

Full source
Organic & Biomolecular Chemistry, 2007, Vol 5, Iss 14, pp 2234-2242

A DFT study aimed at understanding structure-reactivity relationships and fluorine substitution effects on carbocation stability in benzo[a]pyrene (BaP), benzo[e]pyrene (BeP), and aza-benzo[a]pyrene (aza-BaP) derivatives are reported. The relative energies of the resulting carbocations are examined and compared, taking into account the available biological activity data on these compounds. O-Protonation of the epoxides and diol epoxides leads to carbocation formation by barrierless processes. Charge delocalization modes in the resulting carbocations were deduced via NPA-derived changes in charges, and fluorine substitution effects were analyzed on the basis of charge density at different carbocation positions. Thus, fluorine substitution at sites bearing negative charge generated inductive destabilization of the carbocation, whereas a fluorine atom at a ring position which presented significant positive charge density produced a less pronounced destabilization due to fluorine p-pi back-bonding. Protonation reactions were also studied for the azaBaPs. In selected cases, the covalent adducts generated via bond formation with the exocyclic nitrogen of cytosine were computed and relative energies and geometries of the resulting adducts were examined.
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Title
Validation (In-house and collaborative) of a method based on liquid chromatography for the quantitation of 15 European-priority polycyclic aromatic hydrocarbons in smoke flavourings: HPLC-method validation for 15 EU priority PAH in smoke condensates

Full source
Food Chemistry, 2007, Vol 104, Iss 2, pp 876-887

A method based on high-performance liquid-chromatography with ultra-violet absorption and fluorescence detection was developed for the purpose of quantitation of 15 carcinogenic and mutagenic polycyclic aromatic hydrocarbons named by European legislation (EU priority PAHs) in the aqueous phase of primary smoke condensates (PSCs). These PSCs form the raw materials for the production of smoke flavourings to be used in or on food. The method complements a method based on gas-chromatography with mass-selective detection (GC-MS) enabling laboratories without GC-MS to perform the legally required analyses. The method was first validated in-house according to the lUPAC harmonised guideline for single-laboratory validation. Here the limit of detection values of the analytes lay between 0.1 and 1.2 mu g/kg, the limit of quantification values between 0.5 and 4.0 mu g/kg, and the values of the recoveries between 41% and 107%. The method thus could be used to monitor all 15 EU priority PAHs in PSC. Subsequently a collaborative trial was organised according to the IUPAC protocol for the design, conduct and interpretation of method-performance studies involving 11 laboratories of nine countries. The average values lay between 23% and 99% for the relative standard deviation of the reproducibility and between 24% and 76% for the recovery, which is showing the limits of this method in a worst case scenario.
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Title
Variations in speciated emissions from spark-ignition and compression-ignition motor vehicles in California's south coast air basin

Full source
Journal of the Air & Waste Management Association, 2007, Vol 57, Iss 6, pp 705-720

The U.S. Department of Energy Gasoline/Diesel PM Split Study examined the sources of uncertainties in using an organic compound-based chemical mass balance receptor model to quantify the contributions of spark-ignition (SI) and compression-ignition (CI) engine exhaust to ambient fine particulate matter (PM,.,). This paper presents the chemical composition profiles of SI and CI engine exhaust from the vehicle-testing portion of the study. Chemical analysis of source samples consisted of gravimetric mass, elements, ions, organic carbon (OC), and elemental carbon (EC) by the Interagency Monitoring of Protected Visual Environments (IMPROVE) and Speciation Trends Network (SIN) thermal/optical methods, polycyclic aromatic hydrocarbons (PAHs), hopanes, steranes, alkanes, and polar organic compounds. More than half of the mass of carbonaceous particles emitted by heavy-duty diesel trucks was EC (IMPROVE) and emissions from SI vehicles contained predominantly OC. Although total carbon (TC) by the IMPROVE and STN protocols agreed well for all of the samples, the STN/IMPROVE ratios for EC from SI exhaust decreased with decreasing sample loading. SI vehicles, whether low or high emitters, emitted greater amounts of high-molecular-weight particulate PAHs (benzo[ghi]perylene, indeno[1,2,3-cd]pyrene, and coronene) than did CI vehicles. Diesel emissions contained higher abundances of two- to four-ring semivolatile PAHs. Diacids were emitted by CI vehicles but are also prevalent in secondary organic aerosols, so they cannot be considered unique tracers. Hopanes and steranes were present in lubricating oil with similar composition for both gasoline and diesel vehicles and were negligible in gasoline or diesel fuels. CI vehicles emitted greater total amounts of hopanes and steranes on a mass per mile basis, but abundances were comparable to SI exhaust normalized to TC emissions within measurement uncertainty. The combustion-produced high-molecular-weight PAHs were found in used gasoline motor oil but not in fresh oil and are negligible in used diesel engine oil. The contributions of lubrication oils to abundances of these PAHs in the exhaust were large in some cases and were variable with the age and consumption rate of the oil. These factors contributed to the observed variations in their abundances to total carbon or PM2.5 among the SI composition profiles.
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Title
Reconstruction of pollution history of organic contaminants in the upper Gulf of Thailand by using sediment cores: First report from Tropical Asia Core (TACO) project

Full source
Marine Pollution Bulletin, 2007, Vol 54, Iss 5, pp 554-565

This paper reports the first reconstruction of a pollution history in tropical Asia from sediment cores. Four sediment core samples were collected from an offshore transect in the upper Gulf of Thailand and were analyzed for organic micropollutants. The cores were dated by measurement of 137 Cs and geochronometric molecular markers (linear alkylbenzenes, LABs; and tetrapropylene-type alkylbenzenes, TABs). Polychlorinated biphenyl (PCB) concentrations showed a subsurface maximum in layers corresponding to the 1970s, indicating the effectiveness of regulation of PCBs in Thailand. LAB concentrations increased over time, indicating the increase in input of sewage into the Gulf during the last 30 years. Hopanes, biomarkers of petroleum pollution, also increased over time, indicating that the inputs of automobile-derived hydrocarbons to the coastal zone has been increasing owing to the increased number of cars in Thailand since the 1950s. PAHs increased in the layers corresponding to the 1950s and 1960s, probably because of the increased inputs of automobile-de rived PAHs. PAH concentrations in the upper layers corresponding to the 1970s and later remained constant or increased. The absence of a subsurface maximum of PAHs contrasts with results observed in industrialized countries. This can be explained by the facts that the Thai economy did not depend on coal as an energy source in the 1960s and that economic growth has continued since the 1970s to the present. The deposition flux of PAHs and hopanes showed a dramatic offshore decrease, whereas that of LABs was uniform.
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Title
Development of a fluorescence polarization immunoassay for polycyclic aromatic hydrocarbons

Full source
Analytical Letters, 2007, Vol 40, Iss 7, pp 1445-1460

A fluorescence polarization immunoassay for detection of PAHs was developed. Fluorescein-labeled tracers based on different PAHs were synthesized and studied in order to achieve a high sensitivity using both monoclonal and polyclonal antibodies. The application of different combinations of antibody tracer pairs allows to separately determine groups of small and large PAHs or to realize a class-specific assay. The limits of detection of PAHs were 0.9, 1.1, and 3.4 ng ml 21 for benzo[a] pyrene, naphthalene, and anthracene, respectively. The developed fluorescence polarization immunoassay could be used for rapid screening of natural water samples for contamination with PAHs.
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Title
An experimental design approach for optimizing polycyclic aromatic hydrocarbon analysis in contaminated soil by pyrolyser-gas chromatography-mass spectrometry

Full source
Environmental Research, 2007, Vol 104, Iss 2, pp 209-215

Pyrolyser-gas chromatography-mass spectrometry was used to analyze PAHs in contaminated soil without preliminary extraction. Experimental research methodology was used to obtain optimal performance of the system. After determination of the main factors (desorption time, Curie point temperature, carrier gas flow), modeling was done using a Box-Behnken matrix. Study of the response surface led to factor values that optimize the experimental response and achieve better chromatographic results.
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Title
Formation of polycyclic aromatic hydrocarbons from tobacco: The link between low temperature residual solid (Char) and PAH formation

Full source
Food and Chemical Toxicology, 2007, Vol 45, Iss 6, pp 1039-1050

The formation of condensed ring PAHs from the pyrolysis of ground tobacco in helium over the temperature range of 350-600 degrees C was investigated. PAH yields in the ng/g range were detected and the maximum yields of all PAHs studied including benzo[a]pyrene (B[a]P) and benz[a]anthracene (B[a]A) occurred between 500 and 550 degrees C. The pathway to PAH formation in the 350-600 degrees C temperature range is believed to proceed via a carbonization process where the residual solid (char) undergoes a chemical transformation and rearrangement to give a more condensed PAH structure that upon further heating evolves PAH moieties. Extraction of tobacco with water led to a two fold increase in the yields of most PAHs studied. The extraction process removed low temperature non-PAH-forming components, such as alkaloids, organic acids and inorganic salts, and concentrated instead (on a per unit weight basis) tobacco components such as cell wall bio-polymers and lipids. Hexane extraction of the tobacco removed lipophilic components, previously identified as the main source of PAH precursors, but no change in PAH yields was observed from the hexane-extracted tobacco. Tobacco cell wall components such as cellulose, hemicellulose, and lignin are identified as major low temperature PAH precursors. A link between the formation of a low temperature char that evolves PAHs upon heating is established and the observed ng/g yields of PAHs from tobacco highlights a low temperature solid phase formation mechanism that may be operable in a burning cigarette.
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Title
Human biomonitoring: State of the art

Full source
International Journal of Hygiene and Environmental Health, 2007, Vol 210, Iss 3-4, pp 201-228

Human biomonitoring (HBM) of dose and biochemical effect nowadays has tremendous utility providing an efficient and cost effective means of measuring human exposure to chemical substances. HBM considers all routes of uptake and all sources which are relevant making it an ideal instrument for risk assessment and risk management. HBM can identify new chemical exposures, trends and changes in exposure, establish distribution of exposure among the general population, identify vulnerable groups and populations with higher exposures and identify environmental risks at specific contaminated sites with relatively low expenditure. The sensitivity of HBM methods moreover enables the elucidation of human metabolism and toxic mechanisms of the pollutants. So, HBM is a tool for scientists as well as for policy makers. Blood and urine are by far the most approved matrices. HBM can be done for most chemical substances which are in the focus of the worldwide discussion of environmental medicine. This especially applies for metals, PAH, phthalates, dioxins, pesticides, as well as for aromatic amines, perfluorinated chemicals, environmental tobacco smoke and volatile organic compounds. Protein adducts, especially Hb-adducts, as surrogates of DNA adducts measuring exposure as well as biochemical effect very specifically and sensitively are a still better means to estimate cancer risk than measuring genotoxic substances and their metabolites in human body fluids. Using very sophisticated but nevertheless routinely applicable analytical procedures Hb-adducts of alkylating agents, aromatic amines and nitro aromatic compounds are determined routinely today. To extend the spectrum of biochemical effect monitoring further methods should be elaborated which put up with cleavage and separation of the adducted protein molecules as a measure of sample preparation. This way all sites of adduction as well as further proteins, like serum albumin could be used for HBM. DNA-adducts indicate the mutagenicity of a chemical substance as well as an elevated cancer risk. DNA-adducts therefore would be ideal parameters for HBM. Though there are very sensitive techniques for DNA adduct monitoring like P32-postlabelling and immunological methods they lack specificity. For elucidating the mechanism of carcinogenesis and for a broad applicability and comparability in epidemiological studies analytical methods must be elaborated which are strictly specific for the chemical structure of the DNA-adduct. Current analytical possibilities however meet their borders. In HBM studies with exposure to genotoxic chemicals especially the measurement of DNA strand breaks in lymphocytes and 8-hydroxy-2'-deoxyguanosine (8-OHdG) in white blood cells has become very popular. However, there is still a lack of well-established dose response relations between occupational or environmental exposures and the induction of 8-OHdG or formation of strand breaks which limits the applicability of these markers. Most of the biomarkers used in population studies are covered by standard operating procedures (SOPs) as well as by internal and external quality assessment schemes. Therefore, HBM results from the leading laboratories worldwide are analytically reliable and comparable. Newly upcoming substances of environmental relevance like perfluorinated compounds can rapidly be assessed in body fluids because there are very getting more and more difficult for the laboratories to keep up with a progress in instrumental analyses. In spite of this it will pay to reach the ultimate summit of HBM because it is the nly way to identify and quantify human exposure and risk, elucidate the mechanism of toxic effects and to ultimately decide if measures have to be taken to reduce exposure. Risk assessment and risk management without HBM lead to wrong risk estimates and cause inadequate measures. In some countries like in USA and in Germany, thousands of inhabitants are regularly investigated with respect to their internal exposure-to a broad range of environmentally occurring substances. For the evaluation of HBM results the German HBM Commission elaborates reference- and HBM-values.
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Title
Human biomonitoring studies in North Rhine-Westphalia, Germany

Full source
International Journal of Hygiene and Environmental Health, 2007, Vol 210, Iss 3-4, pp 307-318

The areas along the rivers Rhine, Ruhr and Wupper in North Rhine-Westphalia (NRW), Germany, represent the largest urban and industrial agglomeration in Europe with about 10 million inhabitants. Human biomonitoring (HBM) studies have been conducted in these areas since more than 30 years, mainly designed to evaluate internal exposure to air pollutants. Recent studies were focussed on residents living near industrial sources. The contaminants studied comprise heavy metals, metabolites of PAHs, persistent organic pollutants (POPs), volatile organic compounds (VOC), and markers of DNA exposure. Study groups were mainly children and elderly subjects. Human milk, blood, urine, teeth, hair and nails were investigated. Time trend analyses demonstrate a significant decline of exposure to many contaminants such as POPs and heavy metals. More recent studies suggest that there still is an increased internal exposure to metals, PAH and DNA damaging agents in children and women living very close to industrial sources.
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Title
Determination of airborne polycyclic aromatic hydrocarbons at an airport by gas chromatography-mass spectrometry and evaluation of occupational exposure

Full source
Journal of Chromatography A, 2007, Vol 1150, Iss 1-2, pp 226-235

The aim of this study was to determine airborne PAHs and biphenyl at an airport by gas chromatograph-mass spectrometry and to evaluate occupational exposure by environmental monitoring. A total of 12 samplings were carried out in three areas: (1) a handling area where baggage was unloaded manually from vehicles onto conveyor belts (n = 5); (2) the runway with plane and motor vehicle traffic (n = 5) and (3) a departure lounge (n = 2). PAHs levels were in most cases low. The higher levels found refer to naphthalene (130-13,050 ng/m(3)) and to its methyl-substitutes 2-methylnaphthalene (64-28,500 ng/m(3)) and I -methylnaphtalene (24-35,300 ng/m(3)), and biphenyl (24-16 10ng/m(3)). A method was used to quantify twenty-four airborne PAHs, and biphenyl, and to detect a variety of other chemical compounds by means of the deconvolution program AMDIS. After sampling air on quartz filter and PUF and XAD-2 sorbents; extraction with dichloromethane, and concentration and purification on silica cartridges, analyses were carried out by gas chromatography-ion trap mass spectrometry. We used 20 deuterated PAHs to quantify both the 24 native PAHs and biphenyl. The native substances had been subdivided into small groups and in this way, their volatility was adequately reflected by the D-PAH present in each group. The limit of detection was 0.1 ng/m(3) for all the PAHs, and a linear range of at least about three-fold the maximum level studied (naphthalene) was obtained both for D-PAHs and the native PAHs. A good recovery pattern was obtained for D-PAHs on quartz filters, PUF and XAD-2.
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Title
The environmental carcinogen 3-nitrobenzanthrone and its main metabolite 3-aminobenzanthrone enhance formation of reactive oxygen intermediates in human A549 lung epithelial cells

Full source
Toxicology and Applied Pharmacology, 2007, Vol 221, Iss 2, pp 222-234

The environmental contaminant 3-nitrobenzanthrone (3-NBA) is highly mutagenic and a suspected human carcinogen. We aimed to evaluate whether 3-NBA is able to deregulate critical steps in cell cycle control and apoptosis in human lung epithelial A549 cells. Increased intracellular Ca2(+) and caspase activities were detected upon 3-NBA exposure. As shown by cell cycle analysis, an increased number of S-phase cells was observed after 24 h of treatment with 3-NBA. Furthermore, 3-NBA was shown to inhibit cell proliferation when added to subconfluent cell cultures. The main metabolite of 3-NBA, 3-ABA, induced statistically significant increases in tail moment as judged by alkaline comet assay. The potential of 3-NBA and 3-ABA to enhance the production of reactive oxygen species (ROS) was demonstrated by flow cytometry using 2 ',7 '-dichlorofl uorescein-diacetate (DCFH-DA). The enzyme inhibitors allopurinol, dicuinarol, resveratrol and SKF525A were used to assess the impact of metabolic conversion on 3-NBA-mediated ROS production. Resveratrol decreased dichlorofluorescein (DCF) fluorescence by 50%, suggesting a role for CYP1A1 in 3-NBA-mediated ROS production. Mitochondrial ROS production was significantly attenuated (20% reduction) by addition of rotenone (complex I inhibition) and thenoyltrifluoroacetone (TTFA, complex II inhibition). Taken together, the results of the present study provide evidence for a genotoxic potential of 3-ABA in human epithelial lung cells. Moreover, both compounds lead to increased intracellular ROS and create an environment favorable to DNA damage and the promotion of cancer.
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Title
Single-laboratory validation of a GC/MS method for the determination of 27 polycyclic aromatic hydrocarbons (PAHs) in oils and fats

Full source
Food Additives and Contaminants, 2007, Vol 24, Iss 6, pp 635-651
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Abstract
A protocol for the measurement of 27 polycyclic aromatic hydrocarbons (PAHs) in vegetable oils by GC/MS has undergone single-laboratory validation. PAHs were measured in three oils (olive pomace, sunflower and coconut oil). Five samples of each oil (one unfortified, and four fortified at concentrations between 2 and 50 mg kg(-1)) were analysed in replicate (four times in separate runs). Two samples (one unfortified and one fortified at 2 mg kg(-1)) of five oils (virgin olive oil, grapeseed oil, toasted sesame oil, olive margarine and palm oil) were also analysed. The validation included an assessment of measurement bias from the results of 120 measurements of a certified reference material (coconut oil BCR CRM458 certified for six PAHs). The method is capable of reliably detecting 26 out of 27 PAHs, at concentration < 2 mg kg(-1) which is the European Union maximum limit for benzo[a] pyrene, in vegetable oils, olive pomace oil, sunflower oil and coconut oil. Quantitative results were obtained that are fit for purpose for concentrations from < 2 to 50 mg kg (-1) for 24 out of 27 PAHs in olive pomace oil, sunflower oil and coconut oil. The reliable detection of 2 mu g kg(-1) of PAHs in five additional oils (virgin olive oil, grapeseed oil, toasted sesame oil, olive margarine and palm oil) has been demonstrated. The method failed to produce fit-for-purpose results for the measurement of dibenzo[a, h] pyrene, anthanthrene and cyclopenta[C-13, d] pyrene. The reason for the failure was the large variation in results. The likely cause was the lack of availability of C-13 isotope internal standards for these PAHs at the time of the study. The protocol has been shown to be fit-for-purpose and is suitable for formal validation by inter-laboratory collaborative study.
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Abstract
Amphipods are widely used in both acute and chronic (sub-lethal) sediment tests. Acute sediment tests provide relatively rapid results, but may fail to detect moderately toxic contaminants that are bound to the sediment, whereas chronic life-cycle tests are rarely performed as they are time consuming and expensive. Observations during chronic testing of oil-contaminated sediment suggested that there may be a link between the behavior of the marine amphipod Corophium volutator and reduction in growth rate. Behavior tests were performed with six individual amphipods per treatment using sediment spiked with weathered Forties oil with burrowing time, re-emergence from sediment, and activity prior to burrowing as endpoints. Further behavior tests were used to predict the chronic toxicity of sediments spiked with three crude oils each with a dominant unresolved complex mixture of hydrocarbons (UCM). The effect of sediment type on behavior was also investigated. The results suggested that although the behavior test could not be used alone as a viable alternative to sediment toxicity tests, it could prove useful as an adjunct to acute tests, and help select sediments that deserve further investigation.
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Abstract
Phototoxicity is a two to greater than 1000-fold increase in chemical toxicity caused by ultraviolet radiation (UV), which has been demonstrated in a broad range of marine and freshwater fish, invertebrates, and other aquatic organisms in water column exposures. Field collected sediments containing polycyclic aromatic hydrocarbons (PAHs) and other contaminants are phototoxic to sediment-dwelling organisms in laboratory tests, but in situ or field investigations of phototoxicity have not been reported. Sediment provides a pathway for the bioaccumulation of phototoxic chemicals through contact with and ingestion of bedded and suspended sediment, and maternal transfer, but risks are uncertain. Risks from sediment-associated phototoxicity will be greatest in areas of both high contaminant exposure (e.g., surficial and suspended sediments in harbors, outfall areas, and spill sites), and high UV exposure (e.g., high optical clarity or shallow depths). Organisms and life-stages most at risk will be those translucent to UV that inhabit the photic zone and near shore areas, but benthic organisms may have generally low IN exposure because of life history and morphological characteristics. Site-specific assessments are needed to characterize risks both spatially and temporally because of heterogeneous sediment contamination and large differences in species sensitivity and exposure pathways.
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Abstract
In this study, the effects of different concentrations of pyrene, phenanthrene, fluoranthene, and chrysene within the solubility limits of the chemicals on marine microalgal species of Phaeodactylum tricornutum were examined under UV-A and UV-B lights by application of batch toxicity tests. The algal species were also exposed to the individual PAHs under cool-white fluorescent bulbs in the same laboratory conditions in order to compare the results with the responses of UV-exposed organisms. EC50 values calculated with the trimmed Spearman Karber method demonstrate that the UV light dramatically enhances the toxicity of the selected model PAHs. In most cases, the magnitude of increase in PAH toxicity was directly related to the concentration of individual PAHs and the duration of UV-lighting.
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Abstract
Marbofloxacin is a veterinary only, synthetic, broad spectrum fluoroquinolone antimicrobial agent. In mammals, approximately 40% of the oral dose of marbofloxacin is excreted unchanged in the urine; the remaining is excreted via the bile as unchanged drug in the feces. The V-d ranges from 1.1 (cattle) to 1.3 (dog, goat, swine) L/kg. Because of extra-label use of marbofloxacin in birds and reptiles, this study was designed to determine the profile of metabolites in plasma and compare the circulating metabolite profile between a reptile and an avian species. Six adult ball pythons (Python regius) and 10 blue and gold macaws (Ara ararauna) were used in this study. The macaws were dosed both Lv. And p.o. With a single 2.5 mg/kg administration where as the pythons received a single 10 mg/kg dose both Lv. And p.o. The metabolite profiles of marbofloxacin in the plasma of these species were determined using a high performance liquid chromatography system with a mass spectrometer for detection (LC/MS/MS). Mass spectra data generated from the snake and bird plasma samples were compared with previously reported LC/MS/MS mass spectral data. Evidence does not suggest differences due to route of administration (i.v. Vs. P.o.) in either species. Four chromatographic peaks with resulting daughter spectrum were identified and represent 12 possible metabolite structures. All of the proposed metabolites, except for the N-oxide, appear to be unique to macaws. The potential metabolites identified in macaws appear to be very different than those reported for chickens.
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Abstract
The composition of dietary fat has received increased attention during the recent years because it influences human health. Seventy seven samples from pork adipose tissue and melted fat from the same tissue were measured with Raman spectroscopy. Gas chromatography analysis was conducted as reference. Iodine values (IV) ranged from 58.2 to 90.4 g iodine added per 100 g fat. Polyunsaturated fatty acids (PUFA) ranged from 7.8% to 31.7% and monounsaturated fatty acids (MUFA) from 35.2% to 51.5% of total fatty acids. When applied on pre-processed spectra of melted fat, partial least square regression (PLSR) with cross-validation gave a correlation coefficient (R) = 0.98, and root mean square error of cross-validation (RMSECV) = 1.4 for IV, using 3 PLS factors in the model. PUFA gave R = 0.98 and RMSECV = 1.0% of total fatty acids, using 5 PLS factors. MUFA were predicted with R = 0.96 and RMSECV = 1.0% of total fatty acids, using 9 PLS factors. On adipose tissue a model with 3 PLS factors gave R = 0.97 and RMSECV = 1.8 for IV. For PUFA, a model with 3 PLS factors gave R = 0.95 and RMSECV = 1.5% of total fatty acids. For MUFA a model with 6 PLS factors gave R = 0.91 and RMSECV = 1.5% of total fatty acids. The results indicate the feasibility to use Raman spectroscopy as a rapid and non-destructive method to determine IV, PUFA, MUFA and saturated fatty acids (SFA) measured directly on pork adipose tissue and in melted fat from the same tissue. (C) 2007 Elsevier Ltd. All rights reserved.
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Abstract
Purpose: High intensity femtosecond (1 fs = 10(-15) s) laser pulses may, via multi-photon processes, cause reproductive cell death at wavelengths that otherwise are harmless. We study the efficacy of inducing reproductive death of cancer cells by ultraviolet (UV), visible (VIS) and near infrared (IR) femtosecond laser pulses. Materials and methods: Human squamous carcinoma cervical cancer cells are irradiated by femtosecond laser pulses at 800 nanometers (nm), 400 nm, 266 nm and 200 nm. The reproductive death is assessed by colony forming assay. The contribution from multi-photon processes is evaluated by comparing the cell reproduction subsequent to irradiation by collimated (low intensity) and focused (high intensity), pulsed laser beams with identical fluences. Results: Suitable femtosecond pulses are capable of arresting cell reproduction at all the tested wavelengths. Irradiation at 266 nm is far more efficient than the other wavelengths, both in terms of the fluence and the absorbed dose needed to induce reproductive cell death. The collimated 800 nm beam is unable to induce reproductive cell death even at a fluence of 230 Joule/square centimeters (J/cm(2)). However, focused 800 nm pulses with much higher intensities, but lower fluences efficiently arrest cell reproduction, thus highlighting the dramatic effect of multi-photon processes. At the intensities used in the present work focusing the 400 nm beam improves its efficacy by an order of magnitude, whereas focusing the 266 nm beam does not improve its efficacy. Conclusion: Femtosecond pulses at 200, 266, 400 and 800 nm induce reproductive cell death if the intensity is sufficiently high. Multi-photon processes can improve the efficacy substantially and even result in reproductive cell death at wavelengths, where single-photon processes are harmless.
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Abstract
Extraction conditions were evaluated for the simultaneous determination of acrylamide and its primary metabolite, N-Acetyl-S-(2-carbamoylethyl)cysteine (NACEC), in human urine. Acrylamide is an animal carcinogen and a human neurotoxicant; and it is widely used within industry. The toxicity of acrylamide makes it a health concern, and the use of its metabolite, NACEC, as a biomarker of exposure would be of value in the prevention of occupational diseases. Sample preparation studies evaluating several different types of solid-phase extraction (SPE) cartridges and different buffered or acidic matrices of standing urine samples were conducted. Measurement of acrylamide and NACEC was by reversed-phase high performance liquid chromatography (HPLC) with a mobile phase gradient. Detection for quantification was by single ion monitoring using electrospray mass spectrometry (MS). A basic method validation, using the final optimized SPE conditions, was conducted. Recovery studies of fortified urine samples at various concentration levels demonstrated good accuracy and precision; recovery varied between 97 and 108% for acrylamide and with relative standard deviations (RSD) of 7.6% or less. Recovery for the NACEC metabolite varied between 97 and 102% with RSD of 10% or less. The limit of detection (LOD) for the optimized procedure was found to range from 0.02 to 0.03 mu g/mL for acrylamide and 0.1 to 0.2 mu g/ mL for NACEC in urine, using two chromatographic columns ot'different production lots.
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Abstract
A reversed-phase high performance liquid chromatographic (HPLC) method is developed and validated for the simultaneous determination of anabolic steroids: testosterone and its major metabolite, epitestosterone. The analytical column, Inertsil ODS-2, 5 mu m, 250 x 4 mm, was operated at ambient temperature. Isocratic elution was performed using 35% of A = buffer solution 0.11% CH3COOH-CH3COONa 7.5 mmol/L, pH = 4 and 65% of B = CH3CN, at a flow rate of 0.8 mL/min. Inlet pressure was 155 bar. UV detection was performed at 236 urn. The limit of detection was 0.02 ng per 20 mu L injection volume, while linearity held up to 2 ng/mu L. P-Cresol was used as internal standard at a concentration of 2 ng/mu L. Validation of the method was performed in terms of accuracy and precision: intra-day assay (n = 6) and inter-day assay (n = 3 x 5) and was found to be satisfactory, with high accuracy and precision results. The method was successfully applied to biological fluids after solid phase extraction (SPE) on Nexus cartridges. Recovery rates from blood plasma ranged between 92.0% and 107.5% for testosterone and between 82.5% and 98.8% for epitestosterone, while the analysis of urine provided recovery rates from 85.0% to 108.0% for testosterone and from 85.5% to 103.0% for epitestosterone. The developed method was applied to the analysis of urine samples of one female and four male volunteers.
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Abstract
Ligand exchange chromatography is reported as an effective technique for the separation of sulfur compounds from hydrocarbon molecules in a petroleum fraction. Palladium (II) chloride anhydrous, ferric chloride 6-hydrate, copper (II) sulfate 5-hydrate, silver nitrate, and tin (II) chloride 2-hydrate were studied for their effectiveness to separate sulfur compounds present in a Kuwaiti diesel fraction. Tin, silver, and palladium salts were found to be more effective than iron and copper salts for the separation of sulfur compounds from aromatic hydrocarbon molecules present in the fraction by these studies.
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Abstract
An isocratic reversed-phase high performance liquid chromatography (HPLC) method for simultaneous determination of paroxetine, a potent selective serotonin reuptake inhibitor and its metabolites {(-)-trans-4-(4-fluorophenyl)-3-(4-hydroxy-3-methoxyphenoxymethyl) piperidine, BRL 36610 A} (metabolite A) and {(-)-trans 4-(4-fluorophenyl)-3-(3-hydroxy-4-methoxyphenoxymethyl) piperidine, BRL 36583 A} (metabolite B) in plasma has been developed. The method utilizes a Zorbax Eclipse XDB-C18 5-mu m column, a mobile phase composed of acetonitrile-phosphate buffer (KH2PO4 0.04 M; pH = 3.5) (30:70, v/v) at a flow rate of 1.0 mL/min and protriptyline as internal standard. The total analysis time was 12 min and paroxetine eluted at 10 min. A fluorescence detector was used with excitation and emission wavelength adjusted at 295 and 350 run, respectively. All the experiments were performed at room temperature. The isolation of paroxetine and its metabolites from plasma samples has been achieved from pH = 12 with liquid-liquid extraction using ether. The organic layer was removed, evaporated at 40 degrees C under a nitrogen steam, and the residue was dissolved in 200 I.LL mobile phase and injected into the HPLC system. The method was linear over the concentration range of 7 - 200 ng/mL for paroxetine, 12-200 ng/mL for metabolite A, and 27-200 ng/mL for metabolite B. The quantification limits were 7, 12, and 27 ng/mL, respectively, proving the suitability of the method for paroxetine drug level monitoring in the therapeutic range. The extraction recovery was about 84% for paroxetine. Within day precision of the method (RSD%) for paroxetine, metabolite A, and metabolite B were 0.26-7.5, 3.4-13, and 5.7-15%, respectively, while between day precision of the method was 4.9, 5.5, and 6.0%, correspondingly. No endogenous compounds were found to interfere with the analysis. Twenty six substances were studied for interference and none of them interfered in the determination. The method was applied successfully in the quantitative determination of paroxetine in plasma samples of patients receiving 20-40 mg of Seroxat(R) (paroxetine) and the concentrations were in the therapeutic range. Metabolites A and B were not detected in the plasma samples of the patients.
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Abstract
A rapid, simple, and sensitive HPLC and a densitometric HPTLC method for the determination of omeprazole and domperidone in capsule formulations were developed and validated. For HPLC, the separation of components was achieved on a Phenomenex Rp-C-18 column. Isocratic elution with a mobile phase consisting of 0.01 M pH 6.5, ammonium acetate buffer: methanol: acetonitrile (40:30:30 v/v, pH 7.44 +/- 0.02), at a flow rate 1.0 mL/min was employed. Rabeprazole was used as the internal standard. In densitometric HPTLC, separation was achieved on aluminum sheets of silica gel 60F(254) using ethyl acetate: methanol: benzene (40:20:40 v/v) as mobile phase. Linear concentration range of HPLC and HPTLC methods were between 400-2000 ng/mL and 120-360 ng/spot for both the drugs, respectively. In HPLC, the detection limit was 131.27 ng/mL for omeprazole and 131.20 ng/mL for domperidone, the mean analytical recovery in determination of omeprazole and domperidone capsules was 99.14 +/- 1.81 for omeprazole and 99.63 +/- 1.68 for domperidone. Whereas, the detection limit was 40.83 ng/spot for orneprazole and 40.53 ng/spot for domperidone, the mean analytical recovery in determination of orneprazole and domperidone capsules was 99.51 +/- 0.91 and 99.48 +/- 1.15, respectively, in HPTLC. The components were detected by UV detection at 295 nm. Thus, the proposed method is applicable for routine determination of omeprazole and domperidone in pharmaceutical formulations.
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Abstract
A method for the simultaneous determination of omeprazole (OME) and its two metabolites (5'-hydroxyomeprazole (H-OME) and omeprazole sulfone (OME-S)) in human plasma is described. OME and its metabolites were extracted from plasma with phosphate buffer (pH 7.4) by using solid phase extraction system, Oasis HLB mu Elution plates, and the eluate was directly injected into LC-MS/MS system. The analytes were chromatographed with a reversed-phase column, XTerra MS C18 column (150 x 4.6 mm) and an HPLC mobile phase which consisted of a mixture of acetonitrile/water (45/55, v/v) containing 10 mM ammonium hydroxide (pH 8.0). A Sciex API 4000 tandem mass spectrometer equipped with a heated nebulizer atmospheric pressure chemical ionization interface was used as a detector and was operated in the positive ion mode. Multiple reaction monitorings using the precursor product ion combinations of m/z 346.2 ->. 198.2, 362.0 -> 214.0, 362.0 -> 150.0, and 349.2 -->. 201.0 were used to detect OME, H-OME, OME-S, and internal standard (OME-dA respectively. The method was validated in the concentration range of 1 - 1000 ng/mL plasma with adequate assay precision, accuracy, and reproducibility. This sensitive and selective method with a rapid and simple sample preparation procedure was applied to a clinical pharmacokinetic study of OME.
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The transverse relaxation times, T-2, of N-acetylaspartate (NAA), total choline (Cho), and creatine (Cr) obtained at 3T in several human brain regions of eight healthy volunteers are reported. They were obtained simultaneously in 320 voxels with three-dimensional (3D) proton MR spectroscopy (H-1-MRS) at 1 cm(3) spatial resolution. A two-point protocol, optimized for the least error per given time by adjusting both the echo delay (TEi) and number of averages, Ni, at each point, was used. Eight healthy subjects (four males and four females, age = 26 +/- 2 years) underwent the hour-long procedure of four 15-min, 3D acquisitions (TE1 = 35 ms, N-1 = 1; and TE2 = 285 ms, N-2 = 3). The results reveal that across all subjects the NAA and Cr T(2)s in gray matter (GM) structures (226 +/- 17 and 137 +/- 12 ms, respectively) were 13-17% shorter than the corresponding T(2)s in white matter (WM; 264 +/- 10 and 155 +/- 7 ms, respectively). The T(2)s of Cho did not differ between GM and WM (207 +/- 17 and 202 +/- 8, respectively). For the purpose of metabolic quantification, these values justify to within +/- 10% the previous use of one T2 per metabolite for 1) the entire brain and 2) all subjects. These T-2 values (which to our knowledge were obtained for the first time at this field, spatial resolution, coverage, and precision) are essential for reliable absolute metabolic quantification.
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We report the quantification of ambient particle-bound PAHs for the first time using a real-time aerosol mass spectrometer. These measurements were carried out during the Mexico City Metropolitan Area field study (MCMA-2003) that took place from March 29 to May 4, 2003. This was the first time that two different fast, real-time methods have been used to quantify PAHs alongside traditional filter-based measurements in an extended field campaign. This paper focuses on the technical aspects of PAH detection in ambient air with the Aerodyne AMS equipped with a quadrupole mass analyzer (Q-AMS), on the comparison of PAHs measured by the Q-AMS to those measured with the other two techniques, and on some features of the ambient results. PAHs are very resistant to fragmentation after ionization. Based on laboratory experiments with eight PAH standards, we show that their molecular ions, which for most particulate PAHs in ambient particles are larger than 200 amu, are often the largest peak in their Q-AMS spectra. Q-AMS spectra of PAH are similar to those in the NIST database, albeit with more fragmentation. We have developed a subtraction method that allows the removal of the contribution from non-PAH organics to the ion signals of the PAHs in ambient data. We report the mass concentrations of all individual groups of PAHs with molecular weights of 202, 216, 226 + 228, 240 + 242, 250 + 252, 264 + 266, 276 + 278, 288 + 290, 300 + 302, 3 16 and 326 + 328, as well as their sum as the total PAH mass concentration. The time series of the Photoelectric Aerosol Sensor (PAS) and Q-AMS PAH measurements during MCMA-2003 are well correlated, with the smallest difference between measured PAH concentrations observed in the mornings when ambient aerosols loadings are dominated by fresh traffic emissions. The Q-AMS PAH measurements are also compared to those from GC-MS analysis of filter samples. Several groups of PAHs show agreement within the uncertainties, while the Q-AMS measurements are larger than the GC-MS ones for several others. In the ambient Q-AMS measurements the presence of ions tentatively attributed to cyclopenta[cd]pyrene and dicyclopentapyrenes causes signals at mlz 226 and 250, which are significantly stronger than the signals in GC-MS analysis of filter samples. This suggests that very labile, but likely toxic, PAHs were present in the MCMA atmosphere that decayed rapidly due to reaction during filter sampling, and this may explain at least some of the differences between the Q-AMS and GC-MS measurements.
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The novel pretreatment technique, microwave-assisted heating coupled to headspace solid-phase microextraction (MA-HS-SPME) has been studied for one-step in situ sample preparation for PAHs in aqueous samples before gas chromatography/flame ionization detection (GC/FID). The PAHs evaporated into headspace with the water by microwave irradiation, and absorbed directly on a SPME fiber in the headspace. After being desorbed from the SPME fiber in the GC injection port, PAHs were analyzed by GC/FID. Parameters affecting extraction efficiency, such as SPME fiber coating, adsorption temperature, microwave power and irradiation time, and desorption conditions were investigated. Experimental results indicated that extraction of 20 mL aqueous sample containing PAHs at optional pH, by microwave irradiation with effective power 145 W for 30 min (the same as the extraction time), and collection with a 65 mu m PDMS/DVB fiber at 20 degrees C circular cooling water to control sampling temperature, resulted in the best extraction efficiency. Optimum desorption of PAHs from the SPME fiber in the GC hot injection port was achieved at 290 degrees C for 5 min. The method was developed using spiked water sample such as field water with a range of 0.1-200 mu g/L PAHs. Detection limits varied from 0.03 to 1.0 mu g/L for different PAHs based on S/N = 3 and the relative standard deviations for repeatability were <13%. A real sample was collected from the scrubber water of an incineration system. PAHs of two to three rings were measured with concentrations varied from 0.35 to 7.53 mu g/L. Recovery was more than 88% and R.S.D. Was less than 17%. The proposed method is a simple, rapid, and organic solvent-free procedure for determination of PAHs in wastewater. 
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Naphthalene, biphenyl, acenaphtene, anthracene and pyrene were extracted from water samples using inner walls of polytetrafluoroethylene capillary. Optimum conditions for sorption, desorption and heart-cutting of the analyte zone were found. Combined on-line solid-phase extraction and HPLC method for determination of these compounds was proposed. Limits of detection were: (mu g L-1): 0.4 (naphthalene), 0.3 (biphenyl), 0.6 (acenaphtene), 0.2 (anthracene) and 0.1 (pyrene).
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The presence of trace neutral organonitrogen compounds as carbazole and indole in derivative petroleum fuels plays an important role in the car's engine maintenance. In addition, these substances contribute to the environmental contamination and their control is necessary because most of them are potentially carcinogenic and mutagenic. For those reasons, a reliable and sensitive method was proposed for the determination of neutral nitrogen compounds in fuel samples, such as gasoline and diesel using preconcentration with modified silica gel (Merck 70-230 mesh ASTM) followed by differential pulse voltammetry (DPV) technique on a glassy carbon electrode. The electrochemical behavior of carbazole and indole studied by cyclic voltammetry (CV) suggests that their reduction occurs via a reversible electron transfer followed by an irreversible chemical reaction. Very well resolved diffusion controlled voltammetric peaks were obtained in dimethylformamide (DMF) with tetrabutylammonium tetrafluoroborate (TBAF(4) 0.1 mol L-1) for indole (-2.27 V) and carbazole (-2.67 V) versus Ag vertical bar AgCl vertical bar KClsat reference electrode. The proposed DPV method showed a good linear response range from 0.10 to 300 mg L-1 and a limit of detection (L.O.D) of 7.48 and 2.66 mu g L-1 for indole and carbazole, respectively. The results showed that simultaneous determination of indole and carbazole presents in spiked gasoline samples were 15.8 +/- 0.3 and 64.6 +/- 0.9 mg L-1 and in spiked diesel samples were 9.29 +/- 1 and 142 +/- 1 mg L-1, respectively. The recovery was evaluated and the results shown the values of 88.9 +/- 0.4 and 90.2 +/- 0.8% for carbazole and indole in fuel determinations. The proposed method was also compared with UV-vis spectrophotometric measures and the results obtained for the two methods were in good agreement according to the F and t Student's tests.
Authors
SG Wang, YG Sheng, ML Feng, J Leszczynski, L Wang, H Tachikawa, HT Yu

Title
Light-induced cytotoxicity of 16 polycyclic aromatic hydrocarbons on the US EPA priority pollutant list in human skin HaCaT keratinocytes: Relationship between phototoxicity and excited state properties

Full source
Environmental Toxicology, 2007, Vol 22, Iss 3, pp 318-327

The photocytotoxicity of 16 PAHs on the priority pollutant list of the United States Environmental Protection Agency (US EPA) were tested in human skin HaCaT keratinocytes. A selected PAH was mixed with HaCaT cells and irradiated with a solar simulator lamp for a dose equivalent to 5 min of outdoor sunlight and the cell viability was determined immediately and also after 24 h of incubation. For the cells without incubation after the treatments, it is found that all PAHs with three rings or less, except anthracene, are not photocytotoxic, while the four or five-ring PAHs (except chrysene), benz[a]anthracene, dibenzo[a,h]anthracene, benzo[ghi]perylene, benzo[a]pyrene, indeno[1,2,3-cd]pyrene, benzo[b]fluorenthene, fluorenthene, and pyrene, are photocytotoxic to the human skin HaCaT keratinocytes. If the cells were incubated for 24 h after the treatments, the photocytotoxic effect of the PAHs was greatly amplified in comparison to the nonincubated cells. For the 24 h incubated cells, all PAHs except naphthalene exhibit photocytotoxicity to some extent. Exposure to 5 mu M of the 4- and 5-ring PAHs (except chrysene) and 3-ring anthracene more than 80% of the cells lose viability. The photocytotoxicity of the PAHs correlates well with several of their excited state properties: light absorption, excited singlet-state energy, excited triplet-state energy, and HOMO-LUMO energy gap. All the photocytotoxic PAHs absorb light at > 300 nm, in the solar UVB and UVA region. There is a threshold for each of the three excited state descriptors of a photocytotoxic PAH: singlet energy < 355 kJ/mol (corresponding to 337 nm light), triplet energy < 230 kJ/mol (corresponding to 520 nm light), HOMO-LUMO gap < 3.6 eV (corresponding to 344 nm light) obtained at the Density Functional Theory B3LYP/6-31 G(d) level.
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Analysis of 40 oil samples showed that 38 of them were contaminated with benzo(a)pyrene (BaP). Thirty of the 38 BaP-contaminated edible oil samples did not have any label of a brand name. BaP content for the 38 contaminated edible oil samples were in the range of 1.22-74.89 ppb. Sixteen of the contaminated oil samples had BaP content of more than 10 ppb, which is the maximum tolerable limit for the Turkish Food Codex Regulation. BaP contents of samples for each type of oil were significantly different (P < 0.05) from each other.
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Particle-associated PAHs collected in urban air of Beijing were studied using a gas chromatograph mass spectrometer (GC/MS). The average concentration of particle-associated PAHs measured in this work was in the range from 28.53 to 362.15 ng/m(3), which suggested a serious pollution level of PAHs in Beijing. The results also showed that the concentration of PAHs in the winter was distinctly higher than that in summer and spring. Benzo(a)pyrene (BaP) and benzo(a)pyrene-equivalent carcinogenic power (BaPE) were adopted to evaluate the PAHs pollution state at the sampling site. Through some diagnostic ratios, it can be concluded that traffic exhaust, especially vehicles with diesel engines, and domestic coal-burning heaters might have a prominent contribution to the PAHs concentration.
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A miniaturized membrane inlet mass spectrometer (mini-MIMS; total weight 10 kg everything included) was equipped with a small sample cell using a flat sheet silicone membrane mounted close to the ionizing region of a multipole mass spectrometer. Spiked sand samples were placed in small stainless steel vials and dropped into the heated sample cell (> 150 degrees C). A hole in the vial in front of the membrane and above the sand made it possible for the PAH residuals to penetrate the membrane and enter the mass spectrometer as they evaporated from the sample. Using this simple setup we were able to quantitatively (approximate to 10% relative standard deviation (RSD)) detect PAHs with up to five aromatic rings and with detection limits in the low parts-per-million (ppm) range. The vial system solves one of the major difficulties in analysis of larger PAHs using a MIMS. Normally, analysis of PAHs with more than two rings is hampered by a long memory effect due to the sticking of the PAHs to the inlet system, the membrane and surfaces in the vacuum system. By removing the vial from the sample cell within 2 min, we were able to analyze samples at 5-10 min intervals. The preliminary laboratory experiments presented here show much promise with respect to the development of a hand held (< 10 kg) on-site mass spectrometry system for PAH screening at contaminated sites.
