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Lower contents of PAH by optimized smoking terms

Fleischwirtschaft, 2008, Vol 88, Iss 7, pp 93-97

Frankfurter type sausages with a small diameter were smoked with three different technologies (glow smoke with draft, glow smoke with circulation and steam smoke with draft) until almost the same colour of the meat products was achieved. By investigation of the contents of PAHs it was shown that the contents of benzo[a]pyrene in Frankfurter type sausages smoked by the technology ''glow smoke with draft'' were the highest (0.09 mu g/kg). In contrast products smoked with ''glow smoke with circulation'' showed the lowest content of benzo[a]pyrene (0.03 mu g/kg). Investigations on the influence of the type of casing on the PAH contents in Frankfurter type sausages showed a better absorption of PAH by sheep casings in comparison to cellulose-peel able casings.

RZ Ye, EM Zou

Hypoxia does not promote naphthalene bioaccumulation in the brown shrimp, Penaeus aztecus

Marine Pollution Bulletin, 2008, Vol 57, Iss 6-12, pp 307-312

Since increased ventilation is known to be a common strategy used by aquatic animals to cope with hypoxia, we tested in present study the hypothesis that hypoxia can promote the bioaccumulation of naphthalene, a representative PAHs, in Penaeus aztecus, a penaeid shrimp subject to hypoxia and PAH contamination in the northern Gulf of Mexico. For each of the two naphthalene concentrations, five groups of shrimps were, respectively, subjected to five different conditions, namely, clean seawater under normoxia, seawater containing acetone under normoxia and hypoxia, and seawater containing 10 or 250 mu g/L naphthalene under normoxia and hypoxia. Our results suggest that hypoxia does not significantly alter naphthalene bioaccumulation in either the gills or the hepatopancreas of P. Aztecus. The absence of a promoting effect of hypoxia on naphthalene bioaccumulation is attributed to the increased disposition of naphthalene when the shrimps are subjected to hypoxia..

J Bellas, L SacoAlvarez, O Nieto, R Beiras

Ecotoxicological evaluation of polycyclic aromatic hydrocarbons using marine invertebrate embryo-larval bioassays

Marine Pollution Bulletin, 2008, Vol 57, Iss 6-12, pp 493-502

The toxicity of PAHs was determined using mussel, sea-urchin and ascidian embryo-larval bioassays. Fluorescent light exposure enhanced phenanthrene, fluoranthene, pyrene and hydroxypyrene toxicity in comparison with dark conditions, but not naphthalene and fluorene toxicity. The toxicity of PAHs was inversely related to their K-ow values following QSAR models derived for baseline toxicity of general narcotics, whereas the obtained regression using toxicity data from photoactivated PAHs significantly departed from the general narcosis model. Also, the mixture toxicity of five PAHs to the larval growth of the sea-urchin was compared with predictions derived from the concentration addition concept, indicating less than additive effects. Finally, we compared our toxicity data with worst-case environmental concentrations in order to provide a preliminary estimate of the risk to the marine environment. Naphthalene, fluorene and pyrene are not considered to pose a risk to sea-urchin, mussel or ascidian larvae, whilst phenanthrene and fluoranthene may pose a risk for mussel and sea-urchin. Moreover, a higher risk for those species is expected when we consider the photoactivation of the PAHs. 
BJ Richardson, E Mak, SB DeLucaAbbott, M Martin, K McClellan, PKS Lam

Antioxidant responses to polycyclic aromatic hydrocarbons and organochlorine pesticides in green-lipped mussels (Perna viridis): Do mussels ''integrate'' biomarker responses?

Marine Pollution Bulletin, 2008, Vol 57, Iss 6-12, pp 503-514

PAHs and organochlorine pesticides (OCs) are generally present in the marine environment in complex mixtures. The ecotoxicological nature of contaminant interactions, however, is poorly understood, with most scientific observations derived from single contaminant exposure experiments. The objective of this experiment was to examine dose-response relationships between antioxidant parameters and body contaminant levels in mussels exposed to different exposure regimes under laboratory conditions. Accordingly, the green-lipped mussel, Perna viridis, was challenged with a mixture of PAHs (anthracene, fluoranthene, pyrene, benzo[a]pyrene) and OC pesticides (alpha-HCH, aldrin, dieldrin, p,p'-DDT) over a 4 week period. Contaminants were delivered under four different dosing regimes, with all treatments receiving the same total contaminant load by the end of the exposure period. Antioxidant biomarkers were measured after 1, 2, 3 and 4 weeks, including glutathione (GSH), gluathione-S-transferase (GST), superoxide dismutase (SOD), catalase (CAT), glutathione peroxidase (GPx), glutathione reductase (GR) and lipid peroxidase (LPO). GST and CAT were induced in hepatic tissues in most of the exposure regimes, with the majority of significant induction occurring in a constant exposure regime and a two-step alternate exposure regime. Significant differences among exposure regimes were detected in the body burden of contaminants after 28 days. Hepatic CAT and GSH are proposed as potentially useful biomarkers as they showed good correlation with target contaminants and were not readily affected by different closing patterns. 
X Huang, Y Tian, YR Luo, HJ Liu, W Zheng, TL Zheng

Modified sublimation to isolate phenanthrene-degrading bacteria of the genera Sphingomonas and Burkholderia from Xiamen oil port

Marine Pollution Bulletin, 2008, Vol 57, Iss 6-12, pp 538-543

Sublimation was developed by Alley and Brown (2000) in order to isolate bacterial strains that were capable of degrading water insoluble compounds. In this study, sublimation was modified by the use of nutritional agar plates, instead of mineral salt agar, to isolate phenanthrene-degrading bacteria from a mixed culture that had been enriched under the selective pressure of high phenanthrene content. Five strains were obtained with different morphology and degradation ability. Based on the 16S rDNA sequence, two of them were classified as species of the genus Sphingomonas; the others as species of the genus Burkholderia. Denaturing gradient gel electrophoresis (DGGE) was introduced to detect dynamic changes in the bacterial community during enrichment batch culture, and to determine any correlation between the five isolates and the phenanthrene-degrading consortium. The DGGE profile indicated that these five isolates corresponded to four dominant bands of the consortium. Compared to traditional means of isolation, we concluded that modified sublimation is effective and more convenient. (c) 2008 Elsevier Ltd. All rights reserved.

JF Chen, MH Wong, YS Wong, NFY Tam

Multi-factors on biodegradation kinetics of polycyclic aromatic hydrocarbons (PAHs) by Sphingomonas sp a bacterial strain isolated from mangrove sediment

Marine Pollution Bulletin, 2008, Vol 57, Iss 6-12, pp 695-702

Biodegradation of PAHs in contaminated sediment is an attractive remediation technique and its success depends on biodegradation kinetics, and the optimal condition for the PAH-degrading isolates; however, information on this aspect is still scarce. The effects of multi-factors on biodegradation of phenanthrene, a 3-ring model PAH, in contaminated sediment slurry by Sphingomonas sp. A bacterial strain isolated from surface mangrove sediment, were investigated using the orthogonal experimental design (form L-16(4(5))). The most significant factors were salinity and inoculum size, while the effects of phenanthrene concentrations, nutrient addition and temperatures were insignificant. The optimal biodegradation condition in contaminated mangrove sediment slurry was 30 degrees C, 15 ppt salinity, a carbon/nitrogen ratio of 100:1 (the background ratio in sediment) and an inoculum size of 10(6) Most probable number g(-1) sediment. The phenanthrene biodegradation could be best described by the first order rate model, C = C(0)e(-kt), where k (the rate constant) is equaled to 0.1185, under the optimal condition. The kinetic model was verified and its validity in predicting biodegradation by Sphingomonas sp. At various phenanthrene concentrations was proved by experimental data.

Y Lin, LX Cai

PAH-degrading microbial consortium and its pyrene-degrading plasmids from mangrove sediment samples in Huian, China

Marine Pollution Bulletin, 2008, Vol 57, Iss 6-12, pp 703-706

PAH-degrading microbial consortium and its pyrene-degrading plasmids were enriched from the sediment samples of Huian mangroves. The consortium YL showed degrading abilities of 92.1%, 87.6%, 92.3%, and 95.8% for pyrene, fluoranthene. Phenanthrene, and fluoene at 50 mg l(-1) after 21 days incubation, respectively. The dynamics of pH changes in the cultures was consistent with that of PAH concentration change. Bacillus cereus Py5 and Bacillus megaterium Py6 were isolated from the consortium and observed consuming 65.8% and 33.7% of pyrene (50 mg l(-1)) within three weeks, respectively. The enriched Escherichia coli DH5 alpha cells containing the plasmids of YL were demonstrated to degrade 85.7% of the original pyrene concentration at the 21st day.
NFY Tam, YS Wong

Effectiveness of bacterial inoculum and mangrove plants on remediation of sediment contaminated with polycyclic aromatic hydrocarbons

Marine Pollution Bulletin, 2008, Vol 57, Iss 6-12, pp 716-726

The remediation of mangrove sediment contaminated with mixed PAHs having 3-, 4- and 5-rings by natural attenuation, bioaugmentation, phytoremediation and its combination was compared by greenhouse microcosm studies. At Days 90 and 154, the decreases of PAHs in contaminated mangrove sediment by phytoremediation, planted with one-year old Aegiceras corniculatum, and bioaugmentation, the inoculation of PAH-degrading bacterial strains isolated from mangrove sediment, either SCSH (Mycobacterium parafortuitum) or SAFY (Sphingobium yanoikuyae), were not better than that by natural attenuation (the non-vegetated and un-inoculated microcosms). The populations of SCSH and SAFY in sediment could not be maintained even with repeated inoculation, suggesting that the two isolates were not able to compete with the indigenous microbes and had little enhancement effect. Although some PAHs were accumulated in roots, root uptake only accounted for <15% of the spiked PAHs and the effect of plants on remediation were also insignificant. At the end of the 154-day experiment, the mass balance calculation revealed that the overall losses of PAHs by phytoremediation were comparable to that by bioaugmentation but were lower than that by natural attenuation, especially for the high molecular weight PAHs. Under natural attenuation, around 90% fluorene, 80% phenanthrene, 70% fluoranthene, 68% pyrene and 32% benzo[a]pyrene in contaminated sediment were removed. These results demonstrated that the mangrove sediment itself had sufficient indigenous microorganisms capable of naturally remedying PAH contamination.
JZ Wang, YF Nie, XL Luo, EY Zeng

Occurrence and phase distribution of polycyclic aromatic hydrocarbons in riverine runoff of the Pearl River Delta, China

Marine Pollution Bulletin, 2008, Vol 57, Iss 6-12, pp 767-774

The occurrence and phase distribution of PAHs in waters at the eight riverine outlets of the; Pearl River Delta (China) were examined based on a monthly sampling program from March 2005 to February 2006. The total concentrations of PAHs in the aqueous phase and suspended particulate matter (SPM) combined ranged from 55.5 to 522 ng/L, at the mid level of the global values in rivers and estuaries. No clear temporal and spatial trends of PAH concentrations were found. However, the concentrations of PAHs associated with SPM coincided with the monthly precipitation of Guangzhou, indicating the importance of atmospheric deposition. The PAHs found in the region were likely derived from a combined pyrolytic and petrogenic origin, as suggested by the molecular indices of PAHs. Normalized partition coefficient (K-oc) between water and SPM was correlated with octanol-water partition coefficient (K-ow) to understand the environmental behavior of PAHs.
F FernandezLuqueno, R Marsch, D EspinosaVictoria, F Thalasso, MEH Lara, A Munive, ML LunaGuido, L Dendooven

Remediation of PAHs in a saline-alkaline soil amended with wastewater sludge and the effect on dynamics of C and N

Science of the Total Environment, 2008, Vol 402, Iss 1, pp 18-28

Contamination of soil with hydrocarbons occurs frequently and organic material, such as sludge, is often applied to accelerate their dissipation. Little is known, however, how sludge characteristics affect removal of PAHs from alkaline-saline soil. Soil of the former lake Texcoco with pH 9 and electrolytic conductivity 7 dS m(-1) was contaminated with phenanthrene and anthracene and amended with sludge, sterilized sludge, sludge adjusted to maintain pH in contaminated soil or glucose plus an inorganic N and P source while emission Of CO2 and concentrations of NH4+, NO3-, NO2-, extractable P, phenanthrene and anthracene were monitored in an aerobic incubation experiment of 112 days. An agricultural soil from Acolman treated in the same way served as control. Contaminating the Texcoco soil increased emission Of CO2 Significantly, but not in the Acolman soil. After 112 days, the largest concentration of anthracene and phenanthrene was found in the Acolman soil added with glucose and the lowest in the sludge-amended soil. The largest concentration of anthracene in the Texcoco soil was found in soil added with sterile sludge and the lowest in the sludge-amended soil. The largest concentration of phenanthrene in the Texcoco soil was found in the glucose-amended soil and the lowest in the sludge-amended soil. It was found that addition of sludge removed more phenanthrene, but not anthracene from soil compared to the unamended contaminated soil, glucose inhibited dissipation of PAHs while microorganisms in the sludge contributed to their removal, and adjustment of soil pH had no effect. Organic material can be used to accelerate removal of hydrocarbons from soil, but the effect is controlled by soil type, contaminant and organic material characteristics.
L Hua, WX Wu, YX Liu, YX Chen, MB McBride

Effect of composting on polycyclic aromatic hydrocarbons removal in sewage sludge

Water Air and Soil Pollution, 2008, Vol 193, Iss 1-4, pp 259-267

Changes in the concentrations of 16 PAHs identified by the US Environmental Protection Agency as priority pollutants were investigated during the composting process of sewage sludge mixed with rapeseed marc (9:1, weight base). Results showed that total PAHs concentrations of the sludge sampled in different seasons had far exceeded the accepted Europe Union cut-off limits for land application. Phenanthrene, fluorene and dibenz(a, h) anthracene were dominant PAHs in the sludge, accounting for 62.8 similar to 69.6% of the total amount of the 16 PAHs. Composting appeared to be an effective method for the removal of PAHs in sewage sludge. After 50 days of composting, a significant reduction of concentration of the total PAHs was detected as compared with the initial concentration in composting material. The significant relationship between the biodegradation of organic matter and the losses of Sigma 16 PAHs during composting indicated that microbial degradation was the key process responsible for the efficient removal of PAHs from the sludge. Among all tested PAHs, fluorene was the most recalcitrant and became the primary residual PAH in the composted material. The lower removal rate of fluorene during composting was a limiting factor for the potential land application of the sludge. Further studies are needed to enhance the removal of fluorene in order to achieve a safe utilization of this sludge.

S Jonsson, LA Eriksson, B vanBavel

Multivariate characterisation and quantitative structure-property relationship modelling of nitroaromatic compounds

Analytica Chimica Acta, 2008, Vol 621, Iss 2, pp 155-162

A multivariate model to characterise nitroaromatics and related compounds based on molecular descriptors was calculated. Descriptors were collected from literature and through empirical, semi-empirical and density functional theory-based calculations. Principal components were used to describe the distribution of the compounds in a multidimensional space. Four components described 76% of the variation in the dataset. PC1 separated the compounds due to molecular weight, PC2 separated the different isomers, PC3 arranged the compounds according to different functional groups such as nitrobenzoic acids, nitrobenzenes, nitrotoluenes and nitroesters and PC4 differentiated the compounds containing chlorine from other compounds. Quantitative structure-property relationship models were calculated using partial least squares (PLS) projection to latent structures to predict gas chromatographic (GC) retention times and the distribution between the water phase and air using solid-phase microextraction (SPME). GC retention time was found to be dependent on the presence of polar amine groups, electronic descriptors including highest occupied molecular orbital, dipole moments and the melting point. The model of GC retention time was good, but the precision was not precise enough for practical use. An important environmental parameter was measured using SPME, the distribution between headspace (air) and the water phase. This parameter was mainly dependent on Henry's law constant, vapour pressure, logP, content of hydroxyl groups and atmospheric OH rate constant. The predictive capacity of the model substantially improved when recalculating a model using these five descriptors only (c) 2008 Elsevier B.V. All rights reserved.
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Investigation on the locus of solubilization of polycyclic aromatic hydrocarbons in non-ionic surfactant micelles with H-1 NMR spectroscopy

This research investigates the locus of solubilization of two significant compounds, the PAHs naphthalene and phenanthrene from a synthesized organic liquid phase comprised of the two PAHs and hexadecane in micelles of five polyoxyethylene non-ionic surfactants. The locus was inferred by the examination of the nuclear magnetic resonance (NMR) spectra. In this method, the ring current shifts on the I H resonance of the surfactant chain protons are monitored. I H NMR spectra were recorded for the five surfactant solutions in absence and presence of PAHs. The presence of the PAH induced the 1 H to shift along the surfactant chain. The proton shift changes were obtained by comparing the NMR spectra for the pure surfactant solutions with those for surfactant solution contacted with various non-aqueous phase liquids. It was demonstrated that the distribution of PAHs between the shell and the core of the micelles changed with the concentration of PAHs in the micelles and in the NAPL phase. The H-1 NMR analysis identified the presence of both PAHs in the shell region of the non-ionic micelles. This is an important observation because it is commonly assumed that in multi-component systems the solutes with relatively greater hydrophobicity are partitioned only in core of the non-ionic micelles. The results demonstrated the potential of the H-1 NMR analysis for the identification of the locus Of Solubilization of PAHs in micelles of non-ionic surfactant.
J Liu, H Min, L Ye

The negative interaction between the degradation of phenanthrene and tricyclazole in medium, soil and soil/compost mixture

Biodegradation, 2008, Vol 19, Iss 5, pp 695-703

To assess the co-catabolism of phenanthrene and tricyclazole in different samples, the interaction during the degradation of phenanthrene and tricyclazole were investigated in medium, soil and soil/spent mushroom compost (SMC) mixture. Generally, tricyclazole showed a negative influence on the activity of phenanthrene dioxygenase and it inhibited the degradation of phenanthrene prominently, both in cultures of phenanthrene catabolic isolates (Sphingomonas paucimobilis ZX4 and the mixed flora M1) and soils, while a similar inhibition caused by phenanthrene was also found for the degradation of tricyclazole in soil/SMC. However, the inhibition effect on phenanthrene degradation was eliminated in soil/SMC mixture, due to the abundant microorganisms and enormous catabolic potential in SMC. Furthermore, it was proved that the negative influence between phenanthrene and tricyclazole was most likely derived from the molecular similarity and it tended to decrease with improved microbial diversity in environment.

OS Okay, B Karacik

Bioconcentration and phototoxicity of selected PAHs to marine mussel Mytilus galloprovincialis

Journal of Environmental Science and Health Part A - Toxic/Hazardous Substances & Environmental Engineering, 2008, Vol 43, Iss 11, pp 1234-1242

This study assessed the sensitivity of Mytilus galloprovincialis (Mediterranean mussel) to UV-induced toxicity of pyrene, phenanthrene, fluoranthene and chrysene. Mussels were exposed to two different polyaromatic hydrocarbon (PAH) concentrations within the solubility limits for 7 days, after which the filtration rate and the blood cell stability of the mussels were determined to quantify the effects of PAHs. Mussel tissues were analysed at the end of the experiments to determine the degree of bioaccumulation of PAHs and in order to make quantitative body-burden/effect links. The differences between the tissue residue based effective concentration (TEC20/TEC50) values before and after ultraviolet (UV) exposure provided a measure of phototoxicity of the bioaccumulated PAHs. Out off the biomarkers applied, Neutral Red Retention (NRR) results showed that the most toxic compound is chrysene in the absence of UV. The NRR technique was found more sensitive compared to Fitration Rate (FR) technique. The toxicities of chrysene, phenanthrene and pyrene were enhanced by UV, while fluoranthene was toxic in the absence of UV lighting and its toxicity did not change by UV application.

BC Almroth, J Sturve, E Stephensen, TF Holth, L Forlin

Protein carbonyls and antioxidant defenses in corkwing wrasse (Symphodus melops) from a heavy metal polluted and a PAH polluted site

Marine Environmental Research, 2008, Vol 66, Iss 2, pp 271-277

The use of fish in environmental monitoring has become increasingly important in recent years as anthropogenic substances, many of which function as prooxidants, are accumulating in aquatic environments. We have measured a battery of antioxidant defenses as a measure of oxidative status, as well as protein carbonylation as a measure of oxidative damage, in corkwing wrasse (Symphodus melops) captured near a disused copper mine, where water and sediment are contaminated with heavy metals, and an aluminum smelter, a site contaminated with PAHs. Results were compared to two different reference sites. Fish at the heavy metal site had lower glucose-6-phosphate dehydrogenase activity and elevated protein carbonyls (1.8 times) compared to fish from the reference site. At the PAH site, EROD was increased 2-fold, while total glutathione and methemoglobin reductase concentration, were decreased. No differences were seen in protein carbonyl levels at the PAH site. Measures of both antioxidant defenses and oxidative damage should be used when assessing effects of xenobiotics on oxidative stress in fish species. (C) 2008 Elsevier Ltd. All rights reserved.

AR TimmeLaragy, PD Noyes, DR Buhler, RT DiGiulio

CYP1B1 knockdown does not alter synergistic developmental toxicity of polycyclic aromatic hydrocarbons in zebrafish (Danio rerio)

Marine Environmental Research, 2008, Vol 66, Iss 1, pp 85-87

PAHs are contaminants increasing in the environment largely due to burning of fossil fuels. Our previous work identified a synergistic toxicity interaction in zebrafish embryos occurring when PAHs that are agonists for the aryl hydrocarbon receptor (AHR) co-occur with PAHs that are CYP1A inhibitors. This toxicity is mediated by the AHR2, and morpholino knockdown of CYPIA exacerbated toxicity. This study tested two hypotheses: (1) in the absence of functional CYP1A, metabolism of PAHs is shunted towards CYP1 131, which has been shown in mammals to produce more reactive metabolites ofPAHs; alternatively, (2) CYP1B1 serves a protective role similar to CYPIA. We used a morpholino approach to knockdown CYP1BI alone and in co-knockdown with CYP1A to determine whether we could alter deformities caused by synergistic toxicity of PAHs. CYP-1131 knockdown was not different from non-injected controls; nor were CYPI B1 + CYPlA co-knockdown deformities different from CYPIA knockdown alone. These data suggest that CYP1B1 is not a significant factor in causing synergistic toxicity of PAHs, nor, in contrast to CYP1A, in providing protection..

PSM Carvalho, DDCB Kalil, GAA Novelli, ACD Bainy, APM Fraga

Effects of naphthalene and phenanthrene on visual and prey capture endpoints during early stages of the dourado Salminus Brasiliensis

Marine Environmental Research, 2008, Vol 66, Iss 1, pp 205-207

Naphthalene (NAP) and phenanthrene (PHE) effects on Salminus brasiliensis, a carnivorous freshwater fish, were investigated using behavioral tests. Larval stages of S. Brasiliensis were exposed to water concentrations of 0, 0.04 mg/l, 0.20 mg/l and 0.50 mg/l for naphthalene and 0, 0.01 mg/l, 0.05 mg/l and 0.1 mg/l for phenanthrene during two developmental phases. The prey fish Prochilodus lineatus were not exposed. Visual acuity was measured at the end of phase 2 in individual S. Brasiliensis, which were also tested at the end of each phase for number ofattacks on prey, number of prey captured, prey capture efficiency, and distance swam. Vision was impaired by PHE exposure, as acuity angles increased in exposed fish. At Stage 1 2.3 +/- 1.2 prey were captured with 46% efficiency in controls compared to 0.4 +/- 0.3 prey captured with 13.4% efficiency in fish exposed to 0.05 mg PHE l(-1), the LOEL for both end-points. At Stage 114.0 +/- 1.1 preys were captured in controls compared to 2.5 +/- 0.9 preys captured in fish exposed to 0.01 mg PHE l(-1), the LOEL. Stage II control fish captured prey with 70% efficiency compared to 30% efficiency at Stage II fish exposed to 0.05 mg PHE l(-1), the LOEL. Distance swam was not affected by either NAP or PHE exposure. The exposure of larval stages of S. Brasiliensis to realistic water concentrations of PHE impairs foraging skills and could affect recruitment of the species.
K Kakimoto, A Toriba, T Ohno, M Ueno, T Kameda, N Tang, K Hayakawa

Direct measurement of the glucuronide conjugate of 1-hydroxypyrene in human urine by using liquid chromatography with tandem mass spectrometry

Journal of Chromatography B - Analytical Technologies in the Biomedical and Life Sciences, 2008, Vol 867, Iss 2, pp 259-263

To evaluate human exposure to polycyclic aromatic hydrocarbons (PAHs), we developed a rapid, simple and sensitive method for determining 1-hydroxypyrene-glucuronide (1-OHP-G) in human urine. To improve precision, a deuterated glucuronide was used as an internal standard. The method requires only 1 mL of urine. The urine was treated with a mixed-mode anion-exchange and reversed-phase solid-phase extraction cartridge (Oasis MAX). The analytes were analyzed with a C-18 reversed-phase column with a gradient elution, followed by tandem mass spectrometry with electrospray ionization in negative ion mode. The detection limit of 1-OHP-G (corresponding to a signal-to-noise ratio of 3) was 0.13 fmol/injection. Urinary concentrations of 1-OHP-G determined by this method were strongly correlated (r(2) = 0.961) with concentrations of 1-hydroxypyrene by conventional HPLC with fluorescence detection.
XL Hu, JF Liu, P Mayer, G Jiang

Impacts of some environmentally relevant parameters on the sorption of polycyclic aromatic hydrocarbons to aqueous suspensions of fullerene

Environmental Toxicology and Chemistry, 2008, Vol 27, Iss 9, pp 1868-1874

The wide application of engineered carbon nanomaterials (CNMs), such as fullerene (C-60), inevitably will result in their introduction into the aqueous environment. It is likely CNMs will associate with abundant natural organic matter (NOM) and engineered surfactants to form stable aqueous suspensions through various environmental processes. The present study reveals that sorption of polycyclic aromatic hydrocarbons (PAHs) to fullerene resulted in a remarkable decline of freely dissolved PAH concentrations. For the three PAHs studied (phenanthrene, fluoranthene, and chrysene) with log K-OW in the range of 4.56 to 5.81, the measured sorption coefficients to aqueous suspensions of fullerene ( log K-C60 = 4.71 - 5.48) were close to that of dissolved organic carbon (DOC) from Aldrich humic acid (log K-DOC = 4.48 - 5.91). Aqueous suspensions of fullerene were stable for a wide range of pH (3.0 - 11.0) and salinity conditions (0 - 25 mM NaCl), and the pH and salinity had minor effects on the sorption of PAHs to aqueous suspensions of fullerene. The addition of humic acids (5 mg/L DOC) to the fullerene (5 mg/L) suspensions resulted in an additional reduction of freely dissolved PAH concentrations. The high PAH sorption coefficients to suspended fullerene suggest that the release of fullerene to the aquatic environment might affect PAH fate and exposures.

AM Paruch, R Roseth

Treatment of tunnel wash waters - experiments with organic sorbent materials. Part 1: Removal of polycyclic aromatic hydrocarbons and nonpolar oil

Journal of Environmental Sciences - China, 2008, Vol 20, Iss 8, pp 964-969

Tunnel wash waters characterize all waters that run off after washing procedures of tunnels are performed. These waters represent a wide spectrum of organic and inorganic pollutants, such as PAHs and toxic metals. Removal of such contaminants from water runoff was investigated using laboratory tests after washing procedure was performed on two road tunnels in eastern Norway (Hanekleiv and Bragemes). Due to diverse character of both, treatment media and treated wash waters, the whole investigation was divided into two separate laboratory experiments. The treatment efficiencies were established based on the levels of concentrations and reductions of the measured contaminants in the effluents released from the tested media. In the first part of the article, the contents of nonpolar oil (NPO), 16 individual PAHs, and total PAHs are described. This part revealed that the combination of two organic sorbent materials provided the highest treatment efficiency for wash waters released from the road tunnel and from electrostatic filters. The greatest reduction levels reached 97.6% for NPO, 97.2% for benzo[a]pyrene, and 96.5% for the total PAHs. In the second part of the article, the concentrations and the removal rates of toxic metals are reported.

M Hjorth, VE Forbes, I Dahllof

Plankton stress responses from PAH exposure and nutrient enrichment

Marine Ecology - Progress Series, 2008, Vol 363, pp 121-130

The hypothesis that the nature and force of PAH stress responses from plankton systems are coupled to the nutrient status of that system was tested in a mesocosm experiment. Four treatments were applied consisting of control (Cn), pyrene exposed (Py), nutrient spiked (Nu), and nutrient spiked and pyrene exposed (NuPy) groups in replicate bags (n = 3) representing plankton communities including bacteria, phytoplankton and zooplankton. Regardless of nutrient status, all the Py mesocosms were affected directly with decreases in chlorophyll a concentrations to 20% of control values on Day 1. Primary production was also significantly lower (<50%) than Cn communities in both Py and NuPy communities after the first pyrene exposure. Indirect effects were observed as increased bacterial activity due to nutrient release from algal death, thereby channelling growth to another trophic level. With time the plankton system became top-down controlled, dominated by zooplankton, which was also the trophic group experiencing the longest lasting effect on structure. The occurrence of late effects in the zooplankton communities were seen in all treatments, but the magnitude of the effects was dependent on the nutrient status, most probably because of a larger trophic transfer of the contaminant. To improve our understanding of contaminant effects on food webs in natural communities, it is imperative that interactions between trophic levels in relation to abiotic factors are investigated.

RJ Hurtubise, AL Thompson, A Weston, DK Manchester

Detection of polycyclic aromatic hydrocarbon-DNA adducts in placental DNA samples by room-temperature solid-matrix phosphorescence

Analytical Letters, 2008, Vol 41, Iss 11, pp 1944-1963

This is the first attempt for the direct detection of polycyclic aromatic hydrocarbon (PAH)-DNA adducts in human placental DNA samples by solid-matrix phosphorescence (SMP). Six samples were investigated, and SMP emission spectra and the corresponding second derivative SMP spectra were obtained for all the samples. Numerous excitation and emission wavelengths were studied for detecting PAH-DNA adducts. Second derivative SMP spectra indicated the presence of PAH-DNA adducts, whereas the longer SMP emission region proved fruitful for detecting adducts in the placental DNA samples. The SMP results for the samples strongly implied that a variety of PAH-DNA adducts could be present.

SA Bowden, RW Court, D Milner, EC Baldwin, P Lindgren, IA Crawford, J Parnell, MJ Burchell

The thermal alteration by pyrolysis of the organic component of small projectiles of mudrock during capture at hypervelocity

Journal of Analytical and Applied Pyrolysis, 2008, Vol 82, Iss 2, pp 312-314

In a series of experiments the pyrolytic effects of the heating induced during the hypervelocity impact (HVI) of small projectiles of high TOC mudrock were observed. Impacts at these high speeds (km s(-1)) release sufficient energy to vaporise metal projectiles, and the temperatures created greatly exceed the pyrolysis temperatures typically employed during laboratory studies of the thermal alteration of sedimentary organic matter. Despite this the organic geochemical analyses of projectiles of Orcadian Laminite impacted into targets of sand and water at hypervelocities provides evidence that the structural backbone of biomarkers has remained intact and that only a comparatively low degree of thermal alteration (pre-oil window) has occurred. While further studies are necessary, it appears that the organic component of a projectile captured at hypervelocity will be a slightly thermally altered sample of its precursor.
KP Vijayalakshmi, CH Suresh

Theoretical studies on the carcinogenicity of polycyclic aromatic hydrocarbons

Journal of Computational Chemistry, 2008, Vol 29, Iss 11, pp 1808-1817

The distinct molecular regions of a set of 28 polycyclic aromatic hydrocarbons (PAHs) showing varying degrees of carcinogenic activity (CA) have been analyzed on the basis of their calculated molecular electrostatic potential (MESP) at B3LYP/6-31+G(d,p) level of theory. The MESP, being a property directly related to electron density, clearly distinguishes the electron dense centers in the molecule into K, L, M, and newly defined N regions. Further, a quantitative structure activity relationship (QSAR) model of carcinogenicity is developed using the volume of MESP lobes at the named regions for a set of 17 carcinogenic molecules with experimentally known CA index. The QSAR equation suggested that all the geometrical regions are significant in determining the carcinogenic property of PAHs. The model clearly showed that K and M regions have activating carcinogenic effect whereas L and N regions have deactivating carcinogenic effect. The CA showed considerable enhancement when any three distinct regions are present in a PAR On the other hand, all the PAH systems with only one type of region are inactive irrespective of whether the region is activating or deactivating. Similarly, molecules showing the presence of two types of regions are either inactive or weakly active. The essential features of both the ''K, L region'' and the ''bay region'' theories of carcinogenesis are well evident in the new QSAR model, as the former theory works on the basis of activating K and deactivating L regions whereas the latter theory is related with the activating M region.
P Das, S Mukherjee, R Sen

Improved bioavailability and biodegradation of a model polyaromatic hydrocarbon by a biosurfactant producing bacterium of marine origin

Chemosphere, 2008, Vol 72, Iss 9, pp 1229-1234

PAHs are organic pollutants mostly derived from the processing and combustion of fossil fuels and cause human health hazards. In the present study a marine biosurfactant producing strain of Bacillus circulans was used to increase the bioavailability and consequent degradation of a model polyaromatic hydrocarbon, anthracene. Although the organism could not utilize anthracene as the sole carbon source, it showed better growth and biosurfactant production in an anthracene supplemented glycerol mineral salts medium (AGlyMSM) compared to a normal glycerol mineral salts medium (GlyMSM). The biosurfactant product showed high degree of emulsification of various hydrocarbons. Analysis by gas chromatography (GC), high performance thin layer chromatography (HPTLC) and Fourier transform infrared spectroscopy (FTIR) showed that the biosurfactant could effectively entrap and solu bilize PAH. Thin layer chromatographic analysis showed that anthracene was utilized as a carbon sub strate for the production of biosurfactant. Thus organic pollutant anthracene was metabolized and converted to biosurfactants facilitating its own bioremediation.
Authors
A Wolter, R Niessner, M Seidel

J Pulkrabova, M Suchanova, M Tomaniova, V Kocourek, J Hajslova

Organic pollutants in areas impacted by flooding in 2002: A 4-year survey

Bulletin of Environmental Contamination and Toxicology, 2008, Vol 81, Iss 3, pp 299-304

This paper summarizes a 4-year survey focused on polycyclic aromatic hydrocarbons (PAHs) and halogenated persistent organic pollutants (POPs) in river sediments, soil and crops collected in the locality impacted by catastrophic floods that occurred in the western part of Bohemia in August 2002. In spite of relatively high levels of polychlorinated biphenyls (PCBs) in river sediments, the increase of these POPs in flooded arable soil was not significant. On the other hand, remarkably higher levels of PAHs and dichlorodiphenyl trichloroethane (DDTs) were found as compared to those in reference soil samples. Regardless of this increased soil pollution, no measurable elevated concentrations of POPs occurred in the wheat grown in this area.

C Zhou, QE Wang, HS Zhuang

Determination of phenanthrene by antibody-coated competitive real-time immuno-PCR assay

Analytical and Bioanalytical Chemistry, 2008, Vol 391, Iss 8, pp 2857-2863

A reliable selective and sensitive antibody-coated competitive real-time immuno-PCR (RT-IPCR) assay for the determination of phenanthrene (PH) was developed. Phenanthrene butanoic acid (gamma-oxo-PHA) was synthesized as the hapten of PH. An active ester method was used to couple the PHA to bovine serum albumin to form an artificial immune antigen. Male New Zealand white rabbits were immunized with immune antigen to obtain polyclonal antibodies, with which a novel RT-IPCR assay for determination of PH was developed. Under the optimized assay conditions, PH can be determined in the concentration range from 10 fg/mL to 100 pg/mL with a detection limit of 5 fg/mL. The cross-reactivities of the anti-PH antibody to seven structurally related compounds were below 12.5%. Some environmental water samples were analyzed with satisfactory results, which showed good accuracy and suitability to analyze PH in environmental water. Compared with high-performance liquid chromatography, the recovery was lower or higher with agitation but would still be acceptable for use in an on-site field test to provide rapid, semiquantitative, and reliable test results for making environmental decisions.

T Spitzer

Reactive matrix clean-up of naturally occurring perylene in young lignite

Analytical and Bioanalytical Chemistry, 2008, Vol 391, Iss 8, pp 2923-2929

Young lignite from two locations in Sendai City, Japan, were analyzed for PACs. Lignite samples were extracted with toluene and PACs were isolated by a compound-class-selective, reactive matrix clean-up. This clean-up separates all compounds of polynuclear aromatic structure, for example hydrocarbons and ketones and their primary metabolites, from interfering organic compounds. The result of this isolation procedure is, therefore, a group of a large number of polycyclic compounds with different functional groups. Further analysis is done by glass capillary gas chromatography. Perylene was identified as the only compound obtained by the reactive matrix clean-up of lignite samples from both locations. Concentrations were in the range of 1-10 mg kg(-1). Conversely, PACs resulting from particulate emissions from fossil fuel combustion always contain isomeric PAHs with some polycyclic aromatic ketones and thousands of primary and secondary metabolites at very low concentrations. This was demonstrated for a sample of urban air particulate matter, which is the source of PAC contamination of surface soil. The absence of accompanying PAHs and polynuclear aromatic ketones in the lignite samples confirms that perylene did not originate from a combustion process. It is assumed that the high concentrations of perylene are the result of a reduction of perylene quinone. Thus, the high perylene content of the lignite samples investigated is of biogenic origin.

C Adelhelm, R Niessner, U Poschl, T Letzel

Analysis of large oxygenated and nitrated polycyclic aromatic hydrocarbons formed under simulated diesel engine exhaust conditions (By compound fingerprints with SPE/LC-API-MS)

Analytical and Bioanalytical Chemistry, 2008, Vol 391, Iss 7, pp 2599-2608

The analysis of organic compounds in combustion exhaust particles and the chemical transformation of soot by nitrogen oxides are key aspects of assessment and mitigation of the climate and health effects of aerosol emissions from fossil fuel combustion and biomass burning. In this study we present experimental and analytical techniques for efficient investigation of oxygenated and nitrated derivatives of large polycyclic aromatic hydrocarbons (PAHs), which can be regarded as well-defined soot model substances. For coronene and hexabenzocoronene exposed to nitrogen dioxide under simulated diesel exhaust conditions, several reaction products with high molecular mass could be characterized by liquid chromatography-atmospheric pressure chemical (and photo) ionization-mass spectrometry (LC-APCI-MS and LC-APPI-MS). The main products of coronene contained odd numbers of nitrogen atoms (m/z 282, 256, 338), whereas one of the main products of hexabenzocoronene exhibited an even number of nitrogen atoms (m/z 391). Various reaction products containing carbonyl and nitro groups could be tentatively identified by combining chromatographic and mass spectrometric information, and changes of their relative abundance were observed to depend on the reaction conditions. This analytical strategy should highlight a relatively young technique for the characterization of various soot-contained, semi-volatile, and semi-polar reaction products of large PAHs.

L Wolska

Determination (Monitoring) of PAHs in surface waters: why an operationally defined procedure is needed

Analytical and Bioanalytical Chemistry, 2008, Vol 391, Iss 7, pp 2647-2652

The results of interlaboratory studies on the determination of selected PAHs in samples of pure water and water containing suspended matter are presented and discussed in this study. Determinations were performed by independent analytical laboratories which used different sample-preparation procedures, i.e. Liquid-liquid extraction and solid-phase extraction with columns and speedisks. The study indicates that the results of PAHs determination depend on the type of isolation technique and the final determination procedure used by a given laboratory. Differences among the determined concentrations of specific PAHs reached 700%. In this work it has been shown that modern analysis does not offer isolation techniques for PAHs which would secure their speciation in the aquatic environment.

SA Stout, SD EmsboMattingly

Concentration and character of PAHs and other hydrocarbons in coals of varying rank - Implications for environmental studies of soils and sediments containing particulate coal

Organic Geochemistry, 2008, Vol 39, Iss 7, pp 801-819

Particulate coal can occur in soils and sediments from both natural and anthropogenic sources. Its presence can influence the concentrations of regulated and more bioavailable pollutants through its geosorbent qualities and its own contribution of total extractable hydrocarbons (TEH), including PAHs and biomarkers. Extractable PAHs in coal also can potentially affect PAH-based ''source'' and ''maturity'' ratios of soil or sediment extracts, which can be used to assess the source(s) of PAHs. This study reports on the absolute concentrations of TEH, the 16 Priority Pollutant PAHs, 27 alkylated PAHs and sulfur containing aromatics, and selected biomarkers in 15 coals ranging in rank from lignite to anthracite. Unlike most previous studies in the fuel science or geochemical literature the coals herein were extracted using dichloromethane at room temperature, an EPA Method 3500 type method common in environmental laboratories, thereby allowing comparison of these results to environmental studies. The concentrations of TEH ranged from 8.2 to 2500 mu g/g coal (dry wt) with a maximum yield among high volatile bituminous coals. The TEH ''fingerprints'' were variable and some of these resembled those of other forms of contamination. The concentrations of Priority Pollutant PAHs ranged from 35 to 11,000 ng/g coal (dry wt) or 38 to 12,000 ng/g carbon and varied with coal rank, reaching a maximum within the high volatile bituminous rank. The distributions of extractable PAHs and numerous PAH ratios conventionally used as ''source'' and/or ''maturity'' parameters also varied with coal rank emphasizing that particulate coal in soils and sediments cannot be universally represented by a single set of diagnostic parameters. Hopanoid and sterane biomarker yields also varied with rank, reaching a maximum in high volatile bituminous coals, and were low relative to PAHs. Because particulate coal often co-occurs with other sources of hydrocarbons in soils and sediments, the data presented herein may prove useful in allocating coal versus non-coal sources on a mass balance basis.
SS Hecht, PW Villalta, JB Hochalter

Analysis of phenanthrene diol epoxide mercapturic acid detoxification products in human urine: relevance to molecular epidemiology studies of glutathione S-transferase polymorphisms

Carcinogenesis, 2008, Vol 29, Iss 5, pp 937-943

Many studies have investigated the effects of glutathione S-transferase (GST) polymorphisms on cancer incidence in people exposed to carcinogenic polycyclic aromatic hydrocarbons (PAHs). The basis for this is that the carcinogenic bay region diol epoxide metabolites of several PAH are detoxified by GSTs in in vitro studies. However, there are no reports in the literature on the identification in urine of the mercapturic acid metabolites that would result from this process in humans. We addressed this by developing a method for quantitation in human urine of mercapturic acids which would be formed from angular ring diol epoxides of phenanthrene (Phe), the simplest PAH with a bay region, and a common environmental pollutant. We prepared standard mercapturic acids by reactions of syn- or anti-Phe-1,2-diol-3,4-epoxide and syn- or anti-Phe-3,4-diol-1,2-epoxide with N-acetylcysteine. Analysis of human urine conclusively demonstrated that the only detectable mercapturic acid of this type-N-acetyl-S-(r-4, t-2,3-trihydroxy-1,2,3,4-tetrahydro-c/t-1-phenanthryl)-L-cysteine (anti-PheDE-1-NAC)-was derived from the 'reverse diol epoxide', anti-Phe-3,4-diol-1,2-epoxide, and not from the bay region diol epoxides, syn- or anti-Phe-1,2-diol-3,4-epoxide. Levels of anti-PheDE-1-NAC in the urine of 36 smokers were (mean +/- SD) 728 +/- 859 fmol/ml urine. The results of this study provide the first evidence for a mercapturic acid of a PAH diol epoxide in human urine, but it was not derived from a bay region diol epoxide as molecular epidemiologic studies have presumed, but rather from a reverse diol epoxide, representative of metabolites with little if any carcinogenic activity. These results demonstrate the need for integration of genotyping and phenotyping information in molecular epidemiology studies.

JLP Pavon, MD Sanchez, MEF Laespada, BM Cordero

Determination of aromatic and polycyclic aromatic hydrocarbons in gasoline using programmed temperature vaporization-gas chromatography-mass spectrometry

Journal of Chromatography A, 2008, Vol 1202, Iss 2, pp 196-202

A sensitive method is presented for the fast analysis of three aromatic and six polycyclic aromatic hydrocarbons (biphenyl, 3-methylbiphenyl, 4-methylbiphenyl, fluorene, phenanthrene, fluoranthene, pyrene, 1,2-benz(a)anthracene and chrysene) in gasoline samples. The applicability of a GC device equipped with a programmable temperature vaporizer (PTV) and an MS detector is explored. Additionally, a modular-accelerated column heater (MACH(TM)) Was used to control the temperature of the capillary gas chromatography column. This module can be heated and cooled very rapidly, making total analysis cycle times very short. The proposed method does not require any previous analyte extraction and preconcentration step, as in most methods described to date. Sample preparation is reduced to simply diluting the gasoline samples in methanol. This reduces the experimental errors associated with this step of the analytical process. By using sampling injection in the solvent vent mode, and through choice of a suitable temperature, the lightest major components of the gasoline were removed. Moreover, use of a liner packed with Tenax-TA allowed the compounds of interest to be retained during the process. This working strategy could be extended to other groups of compounds through the choice of different venting temperatures. In this way, a large part of the gasoline components are eliminated, the life of the liner is prolonged, and it is possible to inject sample volumes that will not saturate the chromatographic column. The limits of detection ranged from 0.61 mu g/L (pyrene) to 6.1 mu g/L (biphenyl), and precision (measured as the relative standard deviation) was equal to or lower than 7.3%. The method was applied to the determination of analytes in gasoline samples and the results obtained can be considered highly satisfactory. 

O AmadorMunoz, R VillalobosPietrini, A AragonPina, TC Tran, P Morrison, PJ Marriott

Quantification of polycyclic aromatic hydrocarbons based on comprehensive two-dimensional gas chromatography-isotope dilution mass spectrometry

Journal of Chromatography A, 2008, Vol 1201, Iss 2, pp 161-168

Comprehensive two-dimensional gas chromatography (CC x CC) offers favourable resolution and sensitivity compared with conventional one-dimensional gas chromatography (I D-GC), as reported in many studies. These characteristics are of major interest when analytes are in trace concentration, and are present in complex mixtures, as is the case of polycyclic aromatic hydrocarbons (PAHs) in atmospheric particulate samples. Whilst CC x CC has been widely applied to identification of different types of analytes in several matrices, less seldom has it been used for quantification of these analytes. Although several quantitative methods have been proposed, they may be tedious and/or require considerable user development. Whereas quantification in I D-CC is a routine and well-established procedure, in CC x CC, it is not so straightforward, especially where novel or untested procedures have yet to be incorporated into software packages. In the present study, it is proposed that a subset of the modulated peaks generated for each solute may be summed, based on the specific target ion mass of each compound present in a certified standard reference material (SRM) 1649a (urban dust). The ratio between a PAH and its corresponding deuterated (PAH-d) form showed that there is no statistical loss of sensitivity when this ratio is calculated based on whether the total sum of modulated peaks, or if only the two or the three most intense modulated peaks, are employed. Manual integration may be required, and here was found to give more acceptable values than automatic integration. Automated integration has been shown here to underestimate the modulated peak responses when low concentrations of PAHs were analyzed. Although for most PAHs good agreement with the certified values were observed, the analytical method needs to be further optimized for some of the other PAH, as can be see with those PAH with high variability in the range of urban dust analyzed.
K Endo, S Uno, T Seki, T Ariga, Y Kusumi, M Mitsumata, S Yamada, M Makishima

Inhibition of aryl hydrocarbon receptor transactivation and DNA adduct formation by CYP1 isoform-selective metabolic deactivation of benzo[a]pyrene

Toxicology and Applied Pharmacology, 2008, Vol 230, Iss 2, pp 135-143

Benzo[a]pyrene (BaP), a polyaromatic hydrocarbon produced by the combustion of cigarettes and coke ovens, is a known procarcinogen. BaP? activates the aryl hydrocarbon receptor (AhR) and induces the expression of a battery of genes, including CYP1A1, which metabolize BaP to toxic compounds. The possible role of CYP1 enzymes in mediating BaP detoxification or metabolic activation remains to be elucidated. In this study, we assessed the effects of CYP1 enzymes (CYP1A1, CYP1A2 and CYP1B1) on BaP-induced AhR transactivation and DNA adduct formation in HEK293 cells and HepG2 cells. Transfection of CYP1A1 and CYP 1B1, but not CYP1A2, suppressed BaP-induced activation of AhR. Expression of CYP1A1 and CYP1A2, but not CYP1B1, inhibited DNA adduct formation in BaP-treated HepG2 cells. These results indicate that CYP1A1 and CYP1B1 play a role in deactivation of BaP on AhR and that CYPIAI and CYP1A2 are involved in BaP detoxification by suppressing DNA adduct formation. Bal' treatment did not induce DNA adduct formation in HEK293 cells, even after transfection of CYPI enzymes, suggesting that expression of CYPI enzymes is not sufficient for DNA adduct formation. Lower expression of epoxide hydrolase and higher expression of glutathione S-transferase P1 (GSTPI) and GSTMI/M2 were observed in HEK293 cells compared with HepG2 cells. Dynamic expression of CYPIAI, CYPIA2 and CYPI131 along with expression of other enzymes such as epoxide hydrolase and phase 11 enzymes may determine the detoxification or metabolic activation of BaP. (c) 2008 Elsevier Inc. All rights reserved.

N Asare, NE Landvik, D LagadicGossmann, M Rissel, X Tekpli, K Ask, M Lag, JA Holme

1-Nitropyrene (1-NP) induces apoptosis and apparently a non-apoptotic programmed cell death (Paraptosis) in Hepa1c1c7 cells

Toxicology and Applied Pharmacology, 2008, Vol 230, Iss 2, pp 175-186

Mechanistic studies of nitro-PAHs (polycyclic aromatic hydrocarbons) of interest might help elucidate which chemical characteristics are most important in eliciting toxic effects. 1-Nitropyrene (I-NP) is the predominant nitrated PAH emitted in diesel exhaust. I-NP-exposed Hepa1c1c7 cells exhibited marked changes in cellular morphology, decreased proliferation and different forms of cell death. A dramatic increase in cytoplasmic vacuolization was observed already after 6 h of exposure and the cells started to round up at 12 h. The rate of cell proliferation was markedly reduced at 24 h and apoptotic as well as propidiurn iodide (1,31)-positive cells appeared. Electron microscopic examination revealed that the vacuolization was partly due to mitochondria swelling. The caspase inhibitor Z-VAD-FMK inhibited only the apoptotic cell death and Nec-l (an inhibitor of necroptosis) exhibited no inhibitory effects on either cell death or vacuolization. In contrast, cycloheximide markedly reduced both the number of apoptotic and PI-positive cells as well as the cytoplasmic vacuolization, suggesting that 1-NP induced paFaptOtiC cell death. All the MAPKs; ERKII/2, p38 and JNK, appear to be involved in the death Process since marked activation was observed upon 1-NP exposure, and their inhibitors partly reduced the induced cell death. The ERK1/2 inhibitor PD 98057 completely blocked the induced vacuolization, whereas the other MAPKs inhibitors only had minor effects on this process. These findings suggest that 1 -NP may cause apoptosis and paraptosis. In contrast, the corresponding amine (1-aminopyrene) elicited only minor apoptotic and necrotic cell death, and cells with characteristics typical of paraptosis vvere absent.
MS Myers, BF Anulacion, BL French, WL Reichert, CA Laetz, J Buzitis, OP Olson, S Sol, TK Collier

Improved flatfish health following remediation of a PAH-contaminated site in Eagle Harbor, Washington

Aquatic Toxicology, 2008, Vol 88, Iss 4, pp 277-288

Eagle Harbor in Puget Sound, WA became a Superfund site in 1987 due to PAHs released chronically from a nearby creosoting facility. Early studies here (1983-1986) demonstrated up to an similar to 80% prevalence of toxicopathic liver lesions, including neoplasms, in resident English sole (Parophrys vetulus). These lesions in English sole are consistently associated with PAH exposure in multiple field studies, and one laboratory study. Later studies (1986-1988) incorporated biomarkers of PAH exposure and effect, including hepatic CYP1A expression and xenobiotic-DNA adducts, and biliary fluorescent aromatic compounds (FACs). Before site remediation, lesion prevalences and other biomarker values in this species from Eagle Harbor were among the highest compared to other sites in Puget Sound and the US Pacific Coast. To sequester PAH-contaminated sediments, in 1993-1994, a primary cap of clean sediment was placed over the most-contaminated 54 acres, with a 15-acre secondary cap added from 2000-2002. Lesion prevalences and biomarker values before primary capping were reduced compared to 1983-1986, consistent with facility closure in 1988 and shore-based source controls begun in 1990. Liver lesion risk, hepatic CYP1A activities, and levels of biliary FACs from fish collected immediately after and at regular intervals up to 2 years after primary capping were variable relative to pre-capping. Over the entire monitoring period since primary capping (128 months), but particularly after 3 years, there was a significantly decreasing trend in biliary FACs, hepatic DNA adducts and lesion risk in English sole. In particular, lesion risk has been consistently low (<0.20) compared to primary cap initiation (set at 1.0), from similar to 4 years after primary capping through April 2004. These results show that the sediment capping process has been effective in reducing PAH exposure and associated deleterious biological effects in a resident flatfish, and that longer term monitoring of pollutant responses in biological resources, such as resident fish, is needed in order to demonstrate the efficacy of this type of remediation. 
OI Theodore, SH Qi, XS Kong, HF Liu, J Li, J Li, XQ Wang, YH Wang

Distribution of polycyclic aromatic hydrocarbons in Datuo karst Tiankeng of South China

Environmental Geochemistry and Health, 2008, Vol 30, Iss 5, pp 423-429

Levels of polycyclic aromatic hydrocarbons (PAHs) were measured in surface soils of Datuo karst Tiankeng (large sinkholes) in South China with the use of a gas chromatography-mass spectroscopy (GC-MS) system. This paper provides data on the levels and distribution of PAHs from the top to the bottom of the Datuo karst Tiankeng. The results showed that the sum of the 16 EPA priority PAHs from the sampled locations from top to bottom had a relative increment in PAHs concentration. Sigma PAHs ranged from 16.93 ng/g to 68.07 ng/g with a mean concentration of 42.15 ng/g. The correlated results showed the bottom of the large sinkhole, which accounts for the higher concentrations, probably acts like a trap for the PAHs. Thus, the low evaporation rate at the bottom may play a key role in controlling the high concentration of PAHs at the bottom.

UM Sofowote, BE McCarry, CH Marvin

Source apportionment of PAH in Hamilton Harbour suspended sediments: Comparison of two factor analysis methods

Environmental Science & Technology, 2008, Vol 42, Iss 16, pp 6007-6014

A total of 26 suspended sediment samples collected over a 5-year period in Hamilton Harbour, Ontario, Canada and surrounding creeks were analyzed for a suite of polycyclic aromatic hydrocarbons and sulfur heterocycles. Hamilton Harbour sediments contain relatively high levels of polycyclic aromatic compounds and heavy metals due to emissions from industrial and mobile sources. Two receptor modeling methods using factor analyses were compared to determine the profiles and relative contributions of pollution sources to the harbor; these methods are principal component analyses (PCA) with multiple linear regression analysis (MLR) and positive matrix factorization (PMF). Both methods identified four factors and gave excellent correlation coefficients between predicted and measured levels of 25 aromatic compounds; both methods predicted similar contributions from coal tar/coal combustion sources to the harbor (19 and 26%, respectively). One PCA factor was identified as contributions from vehicular emissions (61%); PMF was able to differentiate vehicular emissions into two factors, one attributed to gasoline emissions sources (28%) and the other to diesel emissions sources (24%). Overall, PMF afforded better source identification than PCA with MLR. This work constitutes one of the few examples of the application of PMF to the source apportionment of sediments; the addition of sulfur heterocycles to the analyte list greatly aided in the source identification process.

Q Jo, EJ Choy, CK Kang, HB Moon, SJ Lee, DH Kim, JH Lee

Effects of the coastal sediment elutriates containing persistent organic pollutants (POPs) on early reproductive outputs of the Pacific oyster, Crassostrea gigas

Journal of Environmental Biology, 2008, Vol 29, Iss 4, pp 507-512

We previously found that embryonic development of the bivalve species was highly vulnerable to xenobiotic chemicals, damaging the coastal ecosystem integrity. To further assess their potential damage to ecosystem, the xenobiotic composition of the sediment elutriates from two representative industrialized Korean coasts, Pohang and Ulsan, were determined with gas chromatography/mass spectrometry (GC/MS). The presumed critical dilution of the elutriate was then exposed to early life stages of the Pacific oyster (Crassostrea gigas), embryonic development and metamorphic stage to first spat, at which they were believably more vulnerable by the chemical exposure. The early life damage by the xenobiotic exposure was apparently significant by the significant degree of pollution. Here, we indicated theirpotential damages to the Pacific oyster.

IK Han, XL Duan, L Zhang, HB Yang, GG Rhoads, FS Wei, JF Zhang

1-Hydroxypyrene concentrations in first morning voids and 24-h composite urine: intra- and inter-individual comparisons

Journal of Exposure Science and Environmental Epidemiology, 2008, Vol 18, Iss 5, pp 477-485

Urinary 1-hydroxypyrene ( 1-OHP) has been suggested as an exposure biomarker for polycyclic aromatic hydrocarbons (PAHs). However, it remains unknown whether a first morning urine sample can be used to reject average exposure. In this paper, we examine intra-individual differences and interindividual associations between first morning voids and 24-h composite urine samples. The analysis was performed using data collected from 100 adults who had a wide range of PAH exposure due to differences in their occupation, e. G., coke oven workers vs. Non-coke oven workers. For each subject, all the urine voids within each of two 24-h measurement periods were collected. Results showed a significant (40% to 62%) intra-individual difference between first morning voids and 24-h urinary 1-OHP concentrations (in ng/ml urine). Creatinine adjustments of 1-OHP concentrations (in m mu mol/ mol urinary creatinine) reduced the intra-individual difference by approximately 10%. Across all the subjects, a high overall correlation (r= 0.76) was observed between first morning and 24-h average 1-OHP concentrations. Work environment and sampling season were found to significantly affect the relationship between first morning and 24-h 1-OHP concentrations. An increase of 1 ng/ ml of first morning urinary 1-OHP predicted an increase of 0.5 and 0.25 ng/ ml of 24-h urinary 1-OHP for coke oven workers and non-coke oven workers, respectively. Data collected in a winter season showed a higher correlation between first morning and 24-h concentrations than data collected in a fall season. Creatinine adjustments did not significantly improve overall correlations between first morning void and 24-h measurements, but increased total variances for 24-h urines explained by. First morning urines in coke workers.

W Hanshaw, M Nutt, JS Chickos

Hypothetical thermodynamic properties. Subcolled vaporization enthalpies and vapor pressures of polyaromatic hydrocarbons

Journal of Chemical and Engineering Data, 2008, Vol 53, Iss 8, pp 1903-1913

Pie vaporization enthalpies and liquid vapor pressures from T = 298.15 K to T = 5 10 K of a series of polyaromatic hydrocarbons have been measured by correlation-gas chromatography. The vaporization enthalpies measured in kJ center dot mol(-1) include: biphenylene (66.4 +/- 1.7), fluorene (72.4 +/- 1.7), 1-methylfluorene (77.2 +/- 3.6), 2-phenylindene (84.3 +/- 0.7), 1-, 2-, 9-methylanthracene (87.0 +/- 1.0, 84.5 +/- 2.7, 88.1 +/- 1.0, respectively), 1-methylphenanthrene (84.5 +/- 1.4), 4H-cyclopenta(def)phenanthrene (83.4 +/- 0.7), pyrene (92.4 +/- 1.1), 9,10-dimethylanthracene (94.5 +/- 0.2), 2-ethylanthracene (91.4 +/- 1.1), 2,3-benzofluorene (97.5 +/- 3.9), 1,2-benzanthracene (105.8 +/- 1.9), 2,3-benzanthracene (106.2 +/- 3.7), triphenylene (106.1 +/- 3.9), p-terphenyl-d(14) (99.5 +/- 4.4), triphenyl methane (93.2 +/- 2.2), benzo[a]pyrene (117.8 +/- 1.0), benzo[e]pyrene (118.2 +/- 0.3), benzo[k]fluoranthene (117.4 +/- 1.1), 3,4-benzofluoranthene (116.8 +/- 1.6), benzo[ghi]perylene (128.9 +/- 1.5), and p-quaterphenyl (136.1 +/- 1.6). Vaporization enthalpy comparisons are made with available literature values by means of a thermochemical cycle, and agreement is within the combined experimental uncertainties. Vapor pressures are compared with available experimental literature values at elevated temperatures. Good agreement is found for most compounds. Comparisons with subcooled vapor pressures at T = 298.15 K obtained using other protocols are also made, and agreement generally is quite good.
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Abstract
We explore the feasibility of reliable quantitative matrix-assisted laser desorption/ionization mass spectrometry (MALDI-MS) analyses via solvent-free sample preparation, as this procedure provides the unique convenience of being applicable also to insoluble samples. As quantitative MALDI measurements are even more complicated for species ionized by cation attachment, we investigated model systems, such as polycyclic aromatic hydrocarbons (PAHs) and. Fullerenes, which undergo photoionization and do not require additional cationizing salts. Our quantitative approach rests upon applying the standard-addition method in MALDI for the, quantitative characterization of binary mixtures. Two different systems are tested. Set 1. Is composed of hexakis(dodecyl)hexabenzocoronene and hexakis(dodecyl)hexaphenylbenzene, which represent the product and precursor of a cyclodehydrogenation reaction, and Set 2 is a mixture of C60 and C70 fullerenes. In Set 1, severe anomalies could be detected due to a strong influence of the matrix/analyte ratio on the correlation between signal intensity and analyte amount. This can be related to the strong intermolecular interactions among the hexabenzocoronene (HBC) aromatic cores hampering the desorption step and to intermolecular charge transfers, which influence the ionization probability. Minor interferences to the quantitative MALDI characterization are encountered in the analysis of C60 and C70 fullerenes. The spherical shapes of C60 and C70 buckyballs prevent strong aggregation. Thus, no moleculedependent anomalies in their desorption-photoionization behaviour are recognized.
