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Introduction 
This report presents the bibliographic details of the 62 papers identified as being 
published during the period April 2018 to June 2018. 
 
The papers were selected because they address research areas that are considered of 
direct relevance to the health and environmental effects of Vanadium. In order to aid 
review, the papers are presented under the following categories; it should be noted 
however, that when considered appropriate, some papers may appear in more than 
one section. 
 
Section 1 – HUMAN EXPOSURE MEASUREMENT AND MODELLING: Papers relating to 
the measurement or modelling of environmental and occupational Vanadium 
exposure; the development of human biomarkers of exposure or effect. 
 
Section 2 - HEALTH EFFECTS: Papers on the influence of Vanadium on health, disease 
and dysfunction; assessment of the influence of genetic and epigenetic factors on 
human susceptibility to the effects of Vanadium; development and implementation of 
new medical approaches to the treatment of excessive Vanadium exposure.  
 
Section 3 – BIOLOGICAL MECHANISMS: Papers on the biochemical and toxicological 
mechanisms underlying the effects of Vanadium. 
 
Section 4 – USES OF VANADIUM: Papers relating to the use of Vanadium in medical 
and dental devices, dietary supplements and as therapeutic agents. 
 
Section 5 – ENVIRONMENTAL EFFECTS in PLANTS and SOIL: Papers relating to the 
effects following environmental exposure to Vanadium that are specific to plants and 
soil. 
 
Section 6 – ENVIRONMENTAL EFFECTS in TERRESTRIAL ORGANISMS: Papers relating 
to the effects following environmental exposure to Vanadium that are specific to 
terrestrial organisms. 
 
Section 7 – ENVIRONMENTAL EFFECTS in AQUATIC ORGANISMS: Papers relating to 
the effects following environmental exposure to Vanadium that are specific to aquatic 
organisms. 
 
Section 8 – MISCELLANEOUS: Other papers considered of general interest or potential 
relevance to the study of the health effects of Vanadium that do not relate to the 
above categories. 
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1. HUMAN EXPOSURE MEASUREMENT AND MODELLING 

Aihemaiti, A., Jiang, J., Li, D., et al. (2018) The interactions of metal concentrations 
and soil properties on toxic metal accumulation of native plants in vanadium mining 
area. Journal of Environmental Management, 222: 216-226.  
Keywords: Vanadium mining; Toxic metals; Soil characteristics; Bioaccumulation; 
Phytoremediation 

Abstract:  
High demand of Vanadium (V) in high-strength steel and battery manufacturing 
industry led to extensive V mining activity in China, and caused multi-metal pollution 
of soil around V mining area. To understand the phytoremediation potentials of native 
plants grown in V mining area, and the effect of soil properties and soil metal 
concentrations on toxic metal accumulations of native plants. Setaria viridis, Kochia 
scoparia and Chenopodium album were sampled from different sites in V mining area, 
soil properties, soil metal concentrations and metal accumulation amount of 
investigated plants were measured, bioaccumulation (BAF) and translocation (TF) 
efficiencies were calculated. Soil pH, cation exchange capacity (CEC) and available 
phosphorous (P) can significantly affect V and copper (Cu) uptake in the shoots of 
Setaria viridis while soil metal contents were lower than the permissible limits. Soil pH 
can significantly affect V accumulations in the roots and shoots of Kochia scoparia 
grown in slightly V polluted soils. Setaria viridis exhibited TF > 1 for moderately V and 
slightly chromium (Cr) polluted soils, and BAF>1 for slightly Cu contaminated soils 
respectively. Kochia scoparia and Chenopodium album showed TF > 1 and BAF>1 for 
slightly V polluted soils, respectively. Setaria viridis was practical for in situ 
phytoextractions of moderately V and slightly Cr polluted soils, and phytostabilization 
of slightly Cu contaminated soils. Kochia scoparia and Chenopodium album could be 
used as phytoextractor and phytostablizer in slightly V polluted soils in V mining area. 
Metal uptake of native plants grown in slightly multi-metal contaminated sites in V 
mining area can be manipulated by altering soil properties.  
 
Akinade, A.O., Omotosho, I.O. & Lagunju, I.A. (2018) Environmental Exposure to 
Lead, Vanadium, Copper, and Selenium: Possible Implications in the Development 
of Autism Spectrum Disorders. The Toxicologist: Late-Breaking Supplement: 0-21. 
Poster presented at the 57th Annual Meeting of the Society of Toxicology, San 
Antonio, Texas, March 11–15, 2018.  
 
Abstract:  
The level of exposure to toxic metals is on the increase worldwide. Recent studies 
have shown that some of the toxic metals are associated with neurological diseases 
like Autism Spectrum Disorder (ASD) and affect essential elements and micronutrients 
absorption. This study therefore investigated the concentration of toxic metals (Pb 
and V) and micro essential elements (Cu and Se) in ASD and control in Nigerian 
towards establishing their possible associations in aetiopathogenesis of ASD. Children 
attending paediatric neurology clinic were screened for features of ASD by Paediartic 
Neurologist using DMS-IV classification. 2mls of venous blood was drawn from 8 
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children with ASD and 15 apparently healthy children as controls (all age range 2-12 
years). Plama levels of Pb, V, Cu and Se were analyzed using ICP-MS. Results were 
analyzed using students t-test. The mean plasma lead and vanadium levels were 
(7.92±1.30µg/dl; 1.07±0.22 µg/dl) and (6.83±0.72µg/dl; 2.59±0.48µg/dl) in children 
with ASD and control respectively. The result showed slightly increased non-significant 
Lead level in ASD compared with control. (P<0.433). On the other hand, the vanadium 
concentration in ASD was significantly reduced when compared with control 
(P<0.038). The mean plasma copper and selenium concentration were (1.98±0.13 
mg/L; 0.37±0.05 mg/L) and (0.37±0.05 mg/L; 0.57±0.02 mg/L) in ASD and control 
respectively. The selenium was significantly reduced. (P<0.000) while copper showed 
no significant difference. The observed reduced vanadium and selenium levels in 
children with ASD may be associated with speech and other neurological functions of 
the brain in ASD.  
Chen, X., Ward, T.J., Cao, J., et al. (2018) Determinants of personal exposure to fine 
particulate matter (PM2.5) adult subjects in Hong Kong. Science of the Total 
Environment, 628-629: 1165-1177.  
Available at: https://www.researchgate.net/profile/Xiao-
Cui_Chen/publication/323301706_Determinants_of_personal_exposure_to_fine_pa
rticulate_matter_PM25_in_adult_subjects_in_Hong_Kong/links/5a8ccfabaca27292c
0f82b43/Determinants-of-personal-exposure-to-fine-particulate-matter-PM25-in-
adult-subjects-in-Hong-Kong.pdf 
 
Abstract:  
Personal monitoring for fine particulate matter (PM2.5) was conducted for adults (48 
subjects, 18-63 years of age) in Hong Kong during the summer and winter of 2014-
2015. All filters were analyzed for PM2.5 mass and constituents (including 
carbonaceous aerosols, water-soluble ions.  
Copat, C., Grasso, A., Fiore, M., et al. (2018) Trace elements in seafood from the 
Mediterranean sea: An exposure risk assessment. Food and Chemical Toxicology, 
115: 13-19. 
Keywords: Italian population; Metals; Risk; Seafood; THQ 

Abstract:  
Fish and shellfish belonging to five different species among pelagic, benthonic and 
molluscs, were collected from the Gulf of Catania in 2017 to evaluate arsenic (As), 
cadmium (Cd), chromium (Cr), lead (Pb), manganese (Mn), nickel (Ni), selenium (Se) 
vanadium (V) and zinc (Zn). Risk of developing chronic systemic effects derived from 
seafood consumption was evaluated with the Target Hazard Quotient (THQ) and 
compared with the results obtained from the same area and the species, collected in 
2012. Hg, Cd and Pb concentrations were found below the limits set by European 
Community for human consumption in all the analysed species. The total risk is 
reduced from 1.1 to 0.49, and this result is strongly associated with the lower 
bioaccumulations levels found for Hg, Mn, Se and V. Others metals such as As, Pb, Ni 
and Zn bioaccumulation levels remain approximately the same, conversely, it is 
revealed a slight increase of Cd and Cr. Overall, the present study show a positive 
picture of the studied area, the Gulf of Catania, highlighting not only a decreased 
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metal availability of the study area, but, above all, a decreased risk to develop chronic 
systemic effects derived from consumption of local seafood. Â© 2018 Elsevier Ltd.  

Eqani, S.A.M.A.S., Tanveer, Z.I., Qiaoqiao, C., et al. (2018) Occurrence of selected 
elements (Ti, Sr, Ba, V, Ga, Sn, Tl, and Sb) in deposited dust and human hair samples: 
implications for human health in Pakistan. Environmental Science and Pollution 
Research, 25(13): 12234-12245.  
Available at: 
https://www.researchgate.net/profile/Samas_Eqani/publication/320334574_Occurr
ence_of_selected_elements_Ti_Sr_Ba_V_Ga_Sn_Tl_and_Sb_in_deposited_dust_and
_human_hair_samples_implications_for_human_health_in_Pakistan/links/59e1ae87
0f7e9b97fbe72536/Occurrence-of-selected-elements-Ti-Sr-Ba-V-Ga-Sn-Tl-and-Sb-in-
deposited-dust-and-human-hair-samples-implications-for-human-health-in-
Pakistan.pdf 
Keywords: Deposited dust; Human hair; Pakistan; Rarely reported elements; Risk 
estimation 

Abstract:  
The current study determined, for the first time, the levels of titanium (Ti), strontium 
(Sr), barium (Ba), vanadium (V), gallium (Ga), tin (Sn), thallium (Tl), and antinomy (Sb), 
in deposited dust, and human hair collected from general population of different 
geographical areas of Pakistan. All the samples were prepared by microwave digestion 
and measured by ICP-MS. The results showed that on deposited dust samples, the 
detected elements followed the descending trend as: 
TiÂ >Â SrÂ >Â BaÂ >Â VÂ >Â GaÂ >Â SnÂ >Â TlÂ >Â Sb similar to the upper continental 
crust. The deposited dust samples from low elevation areas exhibited highest levels 
of all studied elements (except antimony which was higher in soil samples from 
mountainous areas), followed by rive plains, mountainous areas, and highland valleys. 
In contrast, on human hair samples, the elements followed the descending trend as: 
SrÂ >Â BaÂ >Â TiÂ >Â GaÂ >Â VÂ >Â SnÂ >Â SbÂ >Â Tl respectively. Ba, Ga, and V 
concentrations were higher in soil samples from lower elevation Indus plain, and Sr, 
Tl, Sb, and Ti were higher in samples from mountainous areas. The bioaccumulation 
trend of all studied elements was in descending order as follows: Sb, Ga, Sn, Ba, Sr, Ti, 
V, Tl, respectively. Principal component analysis (PCA) and correlation matrix 
evidenced both geological influences and anthropogenic activities as potential sources 
of these studied elements. On the other hand, the risk estimation (HIÂ >Â 1) 
concluded that population were at higher health risk (non-carcinogenic) for Ga and Ti. 
All other studied rare elements were within safe limit for humans from all zones. Â© 
2017, Springer-Verlag GmbH Germany.  

Feng, J., Yu, H., Mi, K., et al. (2018) One year study of PM2.5 in Xinxiang city, North 
China: Seasonal characteristics, climate impact and source. Ecotoxicology and 
Environmental Safety, 154: 75-83.  
Available at: 
https://www.researchgate.net/profile/Hao_Yu90/publication/323290190_One_year
_study_of_PM25in_Xinxiang_city_North_China_Seasonal_characteristics_climate_i
mpact_and_source/links/5adf1af4458515c60f618bcd/One-year-study-of-PM25in-
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Xinxiang-city-North-China-Seasonal-characteristics-climate-impact-and-
source.pdf?origin=publication_detail 
Keywords: Major chemical; PM2.5; Seasonal variations; Source identification 

Abstract:  
This study was conducted in order to explore the seasonal characteristics, climate 
impact and source of PM2.5 in Xinxiang, China. Daily PM2.5 samples were collected at 
urban site from January to December in 2015. Average PM2.5 concentration was 
100.6 Â± 65.8 Î¼g mâˆ’3 in Xinxiang, which was several times higher than China 
Ambient Air Quality Standards (GB3095-2012). Secondary inorganic aerosols (SIA) 
constituted 70% of the total ionic concentrations. The average concentration of SO4 
2- was 6.4 Â± 12.0 Î¼g mâˆ’3, which ranked the highest among the water-soluble ions 
analyzed. Seasonal variations of PM2.5 and its major chemical components were 
significant, most of them with high values in winter and the lowest values in summer, 
especially with heavier PM2.5 events (more than 200 Î¼g/m3) in December. SIA and 
OC on polluted days were 2.1â€“2.3 times higher than those of on clean days. It was 
estimated that Fe, Li, Na, Mg, Al, K, Ca and Sr were emitted from crustal sources and 
Pb, Cr, Ni, Cu, Zn, As, Cd and V were emitted from anthropogenic emissions using the 
EF values. Analysis using the tracer and PCA/MLR revealed that vehicle exhausts were 
the most important source of PM2.5, which contributed 26.9% of PM2.5 over the 
whole study period. This study provides detailed composition data and first 
comprehensive analysis of PM2.5 in Xinxiang during a whole year. Â© 2018.  

Harrington, J.M.. Haines, L.G., Essader, A.S., et al. (2018) Development and 
Validation of an Analytical Method for Total Vanadium in Sprague-Dawley Rat 
Plasma by Inductively Coupled Plasma-Mass Spectrometry (ICP-MS). The 
Toxicologist: Supplement to Toxicological Sciences, 162(1): 481. Abstract presented 
at the 57th Annual Meeting of the Society of Toxicology, San Antonio, Texas, March 
11–15, 2018. Available at: http://www.toxicology.org/pubs/docs/Tox/2018Tox.pdf 
 
Abstract:  
Human exposure to soluble vanadium salts is anticipated through its presence as a 
drinking water contaminant and the widespread use as a dietary supplement. Several 
forms of vanadium such as vanadium pentoxide and sodium orthovanadate also exist 
but the current study is limited to vanadyl sulfate and sodium metavanadate. The 
objective of this work was to develop and validate a method to quantitate total 
vanadium in rat plasma in support of studies investigating the toxicity of vanadyl 
sulfate and sodium metavanadate. Careful consideration was taken during 
development of the method to minimize contamination from reagents, supplies, and 
equipment. Plasma was digested with concentrated nitric acid and hydrogen peroxide 
at 65 oC, diluted with deionized water, and analyzed by inductively coupled plasma-
mass spectrometry (ICP-MS). The method was successfully validated over the 
concentration range 5.00-1,000 ug/L in rat plasma. Linearity of the method was 
demonstrated with percent relative errors (%RE) ≤ 5.1% for all standards and the 
correlation coefficient (r) ≥ 0.99. Acceptable inter- and intra-day accuracy (determined 
as percent relative error, RE) and precision (determined as relative standard deviation, 
RSD) for matrix standards were demonstrated (mean %RE ≤ 17.3%; %RSD ≤ 3.1%). The 
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limit of detection of the assay, determined from the standard deviation at the lower 
limit of quantitation (LLOQ), was 0.155 ug/L in plasma. Background vanadium was 
observed, but about an order of magnitude lower than the LLOQ and did not impact 
method performance. Analysis of plasma spiked with vanadium before and after 
digestion and dilution indicated acceptable recovery (mean recovery 108%). Stability 
of vanadium in digested plasma samples was demonstrated for 6 days at ambient and 
15 days at refrigerated temperatures at 10, 100, and 500 ug/L with mean recoveries 
from 97.7 - 126% against the day-0 samples. Freeze-thaw stability of vanadium in 
plasma was demonstrated at 15, 750 ug/L after 3 cycles and resulted in mean 
recoveries from 94.0 - 98.0% compared to initial measured concentrations. These data 
demonstrate that the method is suitable for the analysis of vanadium in rat plasma 
samples from toxicology studies.  

Hu, J., Xia, W., Pan, X., et al. (2017) Association of adverse birth outcomes with 
prenatal exposure to vanadium: a population-based cohort study. The 
Lancet.Planetary Health, 1(6): e230-e241.  
Available at: 
https://reader.elsevier.com/reader/sd/B93927436D85E8C325BB14D5FE363BAFD1E
FFB1BB2C01B7FA72A11735E14E67D5F4A820FBF8DD8922B1CBF8294C73D0A 
 
Abstract:  
BACKGROUND: Vanadium, an important pollutant produced from anthropogenic 
activities, has been suggested to be embryotoxic and fetotoxic in animal studies. 
However, little is known about its effects on humans. We aimed to assess the 
association of prenatal exposure to vanadium with the risk of adverse birth outcomes 
in babies born to women in China. METHODS: For this population-based cohort study, 
the Healthy Baby Cohort, women were recruited from three cities in Hubei Province, 
China. Women included in this analysis were recruited from Wuhan Women and 
Children Medical Care Center, Wuhan. We measured urinary concentrations of 
vanadium and other metals simultaneously using inductively coupled plasma mass 
spectrometry. We used multivariable logistic regressions, with adjustment for 
potential confounders, to estimate the associations of natural logarithm transformed 
creatinine-corrected urinary vanadium (Ln-vanadium) concentrations as continuous 
variables and categorised into quartiles (Q; Q1: 2.96 mug/g creatinine, with the lowest 
quartile set as reference) with preterm delivery, early-term delivery, low birthweight, 
and being small for gestational age. We applied restricted cubic spline models to 
evaluate the dose-response relationships. FINDINGS: Data from 7297 women 
recruited between Sept 22, 2012, and Oct 22, 2014, were included in this study. 
Urinary Ln-vanadium concentrations showed non-linear dose-response relationships 
with risk of preterm delivery (S-shaped, p<0.0001) and low birthweight (J-shaped, 
p=0.0001); the adjusted odds ratios (ORs) for increasing quartiles of urinary vanadium 
were 1.76 (95% CI 1.05-2.95) for Q2, 3.17 (1.96-5.14) for Q3, and 8.86 (5.66-13.86) for 
Q4 for preterm delivery, and 2.29 (95% CI 1.08-4.84) for Q2, 3.22 (1.58-6.58) for Q3, 
and 3.56 (1.79-7.10) for Q4 for low birthweight. Ln-vanadium concentrations were 
linearly associated with the risk of early-term delivery (linear, p<0.0001) and being 
small for gestational age (linear, p=0.0027), with adjusted ORs of 1.15 (95% CI 1.10-
1.21) for early-term delivery and 1.12 (1.04-1.21) for being small for gestational age 
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per unit increase in Ln-vanadium concentrations. INTERPRETATION: Our findings 
reveal a relationship between prenatal exposure to higher levels of vanadium and 
increased risk of adverse birth outcomes, suggesting that vanadium might be a 
potential toxic metal for human beings. Further studies are needed to replicate the 
observed associations and investigate the interaction effects of prenatal exposure to 
different metals on adverse birth outcomes. FUNDING: National Key R&D Plan of 
China, National Natural Science Foundation of China, and Fundamental Research 
Funds for the Central Universities, Key Laboratory of Environment and Health.  
 
Khan, R.K. & Strand, M.A. (2018) Road Dust and It's Effect on Human Health: A 
literature Review. Epidemiology and Health, 40: e2018013.  
Available at: https://www.e-epih.org/upload/pdf/epih-40-e2018013.pdf 
Keywords: Dust; Particulate Matter; Respiratory system; Review Literature as Topic; 
Risk Assessment 

Abstract:  
Objectives: The purpose of this study was to determine effects of road dust on human 
health. Methods: A PubMed search was used to extract references that included the 
words Road Dust and Health, Fugitive Dust and Health in the title or abstract. A total 
of 45 references were extracted and selected for the literature review after the 
primary screening of 949 articles. Results: Respiratory organ system was found to be 
the most affected system in human body. Among the elements, Lead (Pb), Platinum 
group elements (Pt, Rd, Bh), Aluminium (Al), Zinc (Zn), Vanadium (V) and Polycyclic 
Aromatic Hydrocarbons (PAHs) were more frequently referenced in the articles 
reviewed. Road dust was found to have harmful effects on human body, especially on 
the respiratory system. Conclusion: To determine the complex mechanism of action 
of various components of road dust on the human body and the associated results of 
that action, the authors recommended the need for more a meta-analysis, and an 
extensive risk assessment research into the health impact of dust exposure.  

Liu, J. & Borst, M. (2018) Performances of metal concentrations from three 
permeable pavement infiltrates. Water Research, 136: 41-53.  
Keywords: Stormwater; Permeable pavements; Metals; Water quality 

Abstract:  
The U.S. Environmental Protection Agency constructed a 4000-m2 parking lot in 
Edison, New Jersey in 2009. The parking lot is surfaced with three permeable 
pavements [permeable interlocking concrete pavers (PICP), pervious concrete (PC), 
and porous asphalt (PA)]. Samples of each permeable pavement infiltrate, surface 
runoff from traditional asphalt, and rainwater were analyzed in duplicate for 22 
metals (total and dissolved) for 6 years. In more than 99% of the samples, the 
concentration of barium, chromium, copper, manganese, nickel and zinc, and in 60%–
90% of the samples, the concentration of arsenic, cadmium, lead, and antimony in 
infiltrates from all three permeable pavements met both the groundwater effluent 
limitations (GEL) and maximum contaminant levels (MCL). The concentration of 
aluminum (50%) and iron (93%) in PICP infiltrates samples exceed the GELs; however, 
the concentration in more than 90% samples PA and PC infiltrates met the GELs. No 
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measurable difference in metal concentrations was found from the five sources for 
arsenic, cadmium, lead, antimony, and tin. Large concentrations of eleven metals, 
including manganese, copper, aluminum, iron, calcium, magnesium, sodium, 
potassium, silica, strontium and vanadium, were detected in surface runoff than the 
rainwater. Chromium, copper, manganese, nickel, aluminum, zinc, iron and 
magnesium concentrations in PICP infiltrates; calcium, barium, and strontium 
concentrations in PA infiltrates; sodium, potassium and vanadium concentrations in 
PC infiltrates were statistically larger than the other two permeable pavement 
infiltrates.   

Lo Dico, G.M., Galvano, F., Dugo, G., et al. (2018) Toxic metal levels in cocoa powder 
and chocolate by ICP-MS method after microwave-assisted digestion. Food 
Chemistry, 245: 1163-1168.  

Abstract:  
The Commission Regulation (EC) Regulation N. 488/2014, established the 
concentration limits for cadmium in specific products based on cocoa and chocolate 
products as from January 2019. Based on this information there is a need to determine 
ultratrace levels of elements that might be presents in cocoa and chocolate products. 
In this work, the concentrations of Arsenic, Antimony, Cadmium, Chromium, Lead, 
Selenium and Vanadium were evaluated in cocoa powder and chocolate by the 
validation of an ICP-MS method. Good selectivity/specificity, recovery, repeatability 
and within-laboratory reproducibility, LOD, LOQ, range of linearity, standard 
measurement uncertainty parameters for method validation were achieved, in 
accordance with Commission Regulation. The cocoa powder revealed the maximum 
metal concentrations of 0.303 +/- 0.035 mg/kg for cadmium, 1.228 +/- 0.146 mg/kg 
for lead and 0.094 +/- 0.013 mg/kg for arsenic. A significant difference was found 
between cocoa powder and chocolate samples (p < .05). 

Lyu, Y., Su, S., Wang, B., et al. (2018) Seasonal and spatial variations in the chemical 
components and the cellular effects of particulate matter collected in Northern 
China. Science of the Total Environment, 627: 1627-1637.  
Keywords: in vitro; Particulate matter components; seasonal variation; spatial 
variation 
 
Abstract:  
The health effects of airborne particulate matter (PM) are likely to be strongly 
influenced by its components. The relationship between the composition of PM and 
its biological effects has been investigated in vitro/vivo, but more studies are needed 
to achieve a better understanding of the relationship. Such studies are limited in 
Northern China, where severe air pollution causes significant health impacts. In this 
study, we analyzed seasonal PM10 (PM, aerodynamic diameter less than 10 Î¼m) 
samples from five typical cities in Northern China for their physicochemical properties 
and their in vitro effects on A549 (human lung epithelial cell line) and RAW264.7 
(murine monocyte macrophage) cells, including cytotoxicity, oxidative stress and 
inflammatory effects. Principal component analysis and multiple linear regressions 
were used to investigate the relationship between the PM components and the 
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cellular responses. The cellular responses of A549 cells were more closely related to 
the endotoxin content and the levels of polycyclic aromatic hydrocarbons (PAHs) and 
their derivatives, while the cellular responses of RAW264.7 cells were largely related 
to PM10-bound metals, and the chalcophile elements (Pb, Cu, Zn, Cd) were more 
related to the PM-induced oxidative stress, whereas the lithophile and siderophile 
elements (Al, Fe, Mg, Co, V, Mn, Ca) were more related to PM-induced inflammation 
and cytotoxicity. As PM compositions changed seasonally, more intense cellular 
responses were seen when A549 cells were exposed to winter samples that contained 
higher levels of those components. The autumn and winter samples induced higher 
levels of oxidative stress in RAW264.7 cells, possibly due to higher contents of 
chalcophile elements, whereas the spring and/or summer samples were more 
cytotoxic and proinflammatory, possibly due to higher contents of lithophile and 
siderophile elements. The study suggests that the evaluation of health impacts 
induced by air pollution should take into account different physiochemical properties 
other than the mass concentration, and that public health would benefit greatly from 
effective, prioritized control of the sources that are the major producers of the central 
species. Â© 2018 Elsevier B.V. 
 

Perez, R., Domenech, E., Conchado, A., et al. (2018) Influence of diet in urinary levels 
of metals in a biomonitoring study of a child population of the Valencian region 
(Spain). Science of the Total Environment, 618: 1647-1657.  

Abstract:  
Pollution by trace elements and its possible effect on organisms has become a 
worldwide concern due to the increasing presence of trace elements in the 
environment and especially in the food chain. Exposure to chemicals has traditionally 
been measured using environmental samples, however, human biomonitoring brings 
a different perspective, in which all sources and exposure pathways are integrated. 
The objective of this paper is to discern the possible relationship between children's 
diet and the metals found in children urine. With this aim in mind, a total of 120 
voluntaries participated in a diet survey carried out in a school-aged population (age 
6-11) from the Valencian region. In addition, twenty trace elements were analysed in 
children urine (arsenic, antimony, barium, beryllium, caesium, cadmium, cobalt, 
copper, lead, manganese, mercury, molybdenum, nickel, platinum, selenium, 
thallium, thorium, uranium, vanadium and zinc). Results permitted to compare metal 
levels in urine with metal levels of other biomonitoring studies to conclude that 
values, including ours, were similar in most studies. On the other hand, children who 
ate more vegetables had the highest values in cadmium, copper, molybdenum, 
antimony, thallium, vanadium, and zinc, while those who ate more fish reached higher 
values in mercury. Finally, children who ate more cereals and baked products had 
higher values in total arsenic. (c) 2017 Elsevier B.V. All rights reserved.  

Rodríguez-Pérez, C., Vrhovnik, P., González-Alzaga, B., et al. (2018) Socio-
demographic, lifestyle, and dietary determinants of essential and possibly-essential 
trace element levels in adipose tissue from an adult cohort. Environmental Pollution, 
236: 878-888.  
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Keywords: Adipose tissue; Diet; Humans; Lifestyle; Sociodemographic characteristics; 
Trace elements 

Abstract:  
There is increasing evidence linking levels of trace elements (TEs) in adipose tissue 
with certain chronic conditions (e.g., diabetes or obesity). The objectives of this study 
were to assess concentrations of a selection of nine essential and possibly-essential 
TEs in adipose tissue samples from an adult cohort and to explore their socio-
demographic, dietary, and lifestyle determinants. Adipose tissue samples were 
intraoperatively collected from 226 volunteers recruited in two public hospitals from 
Granada province. Trace elements (Co, Cr, Cu, Fe, Mn, Mo, Se, V, and Zn) were 
analyzed in adipose tissue by high-resolution inductively coupled plasma mass 
spectrometry (HR-ICP-MS). Data were collected on socio-demographic characteristics, 
lifestyle, diet, and health status by face-to-face interview. Predictors of TE 
concentrations were assessed by using multivariable linear and logistic regression. All 
TEs were detected in all samples with the exception of Se (53.50%). Iron, zinc, and 
copper showed the highest concentrations (42.60 mg/kg, 9.80 mg/kg, and 0.68 mg/kg, 
respectively). Diet was the main predictor of Cr, Fe, Mo, and Se concentrations. Body 
mass index was negatively associated with all TEs (Î² coefficients = âˆ’0.018 to 
âˆ’0.593, p = 0.001â€“0.090) except for Mn and V. Age showed a borderline-significant 
positive correlation with Cu (Î² = 0.004, p = 0.089). Residence in a rural or semi-rural 
area was associated with increased Co, Cr, Fe, Mo, Mn, V and Zn concentrations and 
with Î² coefficients ranging from 0.196 to 0.544 (p < 0.05). Furthermore, individuals 
with higher educational level showed increased Cr, Co, Fe and V concentrations (Î² 
coefficients = 0.276â€“0.368, p = 0.022â€“0.071). This is the first report on the 
distribution of these TEs in adipose tissue and on their determinants in a human 
cohort and might serve as an initial step in the elucidation of their clinical relevance. 
We identified socio-demographic, lifestyle, and dietary determinants of trace element 
concentrations in adipose tissue from an adult cohort (n = 226), and shed light on the 
potential clinical relevance of the accumulation of these elements. Â© 2017 Elsevier 
Ltd.  

Wu, W., Jiang, S., Zhao, Q., et al. (2018) Associations of environmental exposure to 
metals with the risk of hypertension in China. Science of the Total Environment, 622-
623: 184-191.  
Keywords: Epidemiology; Exposure; Hypertension; Metal; Urine 
 
Abstract:  
Hypertension contributes largely to the global burden of disease and mortality. 
Environmental exposure to metals might be a causative factor for hypertension, but 
the association remains unclear. The present case-control study of 502 hypertension 
patients and 502 healthy participants aimed to evaluate the potential relationships 
between the concentrations of 20 metal in urine and the risk of hypertension in a 
Chinese population. Multivariate logistic analyses adjusted for potential confounders 
were performed separately considering the effects of single and multi-metal. We 
found the increasing trends of urinary Fe, Co, Ni, Cu, Zn and Sr quartiles and the 
decreasing trends of urinary V and Rb quartiles with the ORs for hypertension. These 
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dose-response associations were confirmed in the RCS models and remained robust 
in the multi-metal model. Urinary Hg quartiles were positively associated with the risk 
of hypertension in the models of single-metal and multi-metal. Urinary Cd quartiles 
were inversely associated with the risk of hypertension in the multi-metal model. 
Besides, modification effects of gender, BMI and smoking status on the associations 
of the exposure to various metals with the risk of hypertension were also suggested 
in the subgroup analysis. Our findings suggest that environmental exposure to V, Fe, 
Co, Ni, Cu, Zn, Rb, Sr, Cd and Hg might be related with the prevalence of hypertension. 
Further studies with prospective design should be conducted to confirm these 
findings. Â© 2017 Elsevier B.V.  

Yang, Y., Liu, L., Xu, C., et al. (2018) Source apportionment and influencing factor 
analysis of residential indoor PM2.5 in Beijing. International Journal of 
Environmental Research and Public Health, 15(4). Available at: 
http://www.mdpi.com/1660-4601/15/4/686/pdf 
Keywords: Chemical elements; Indoor PM2.5; Influencing factor analysis; Residential 
houses; Source apportionment 

Abstract:  
In order to identify the sources of indoor PM2.5 and to check which factors influence 
the concentration of indoor PM2.5 and chemical elements, indoor concentrations of 
PM2.5 and its related elements in residential houses in Beijing were explored. Indoor 
and outdoor PM2.5 samples that were monitored continuously for one week were 
collected. Indoor and outdoor concentrations of PM2.5 and 15 elements (Al, As, Ca, 
Cd, Cu, Fe, K, Mg, Mn, Na, Pb, Se, Tl, V, Zn) were calculated and compared. The median 
indoor concentration of PM2.5 was 57.64 Î¼g/m3. For elements in indoor PM2.5, Cd 
and As may be sensitive to indoor smoking, Zn, Ca and Al may be related to indoor 
sources other than smoking, Pb, V and Se may mainly come from outdoor. Five factors 
were extracted for indoor PM2.5 by factor analysis, explained 76.8% of total variance, 
outdoor sources contributed more than indoor sources. Multiple linear regression 
analysis for indoor PM2.5, Cd and Pb was performed. Indoor PM2.5 was influenced by 
factors including outdoor PM2.5, smoking during sampling, outdoor temperature and 
time of air conditioner use. Indoor Cd was affected by factors including smoking during 
sampling, outdoor Cd and building age. Indoor Pb concentration was associated with 
factors including outdoor Pb and time of window open per day, building age and RH. 
In conclusion, indoor PM2.5 mainly comes from outdoor sources, and the 
contributions of indoor sources also cannot be ignored. Factors associated indoor and 
outdoor air exchange can influence the concentrations of indoor PM2.5 and its 
constituents. Â© 2018 by the authors. Licensee MDPI, Basel, Switzerland.  

2. HEALTH EFFECTS 
Akinade, A.O., Omotosho, I.O. & Lagunju, I.A. (2018) Environmental Exposure to 
Lead, Vanadium, Copper, and Selenium: Possible Implications in the Development 
of Autism Spectrum Disorders. The Toxicologist: Late-Breaking Supplement: 0-21. 
Poster presented at the 57th Annual Meeting of the Society of Toxicology, San 
Antonio, Texas, March 11–15, 2018.  
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Abstract:  
The level of exposure to toxic metals is on the increase worldwide. Recent studies have 
shown that some of the toxic metals are associated with neurological diseases like Autism 
Spectrum Disorder (ASD) and affect essential elements and micronutrients absorption. This 
study therefore investigated the concentration of toxic metals (Pb and V) and micro essential 
elements (Cu and Se) in ASD and control in Nigerian towards establishing their possible 
associations in aetiopathogenesis of ASD. Children attending paediatric neurology clinic were 
screened for features of ASD by Paediartic Neurologist using DMS-IV classification. 2mls of 
venous blood was drawn from 8 children with ASD and 15 apparently healthy children as 
controls (all age range 2-12 years). Plama levels of Pb, V, Cu and Se were analyzed using 
ICP-MS. Results were analyzed using students t-test. The mean plasma lead and vanadium 
levels were (7.92±1.30µg/dl; 1.07±0.22 µg/dl) and (6.83±0.72µg/dl; 2.59±0.48µg/dl) in 
children with ASD and control respectively. The result showed slightly increased non-
significant Lead level in ASD compared with control. (P<0.433). On the other hand, the 
vanadium concentration in ASD was significantly reduced when compared with control 
(P<0.038). The mean plasma copper and selenium concentration were (1.98±0.13 mg/L; 
0.37±0.05 mg/L) and (0.37±0.05 mg/L; 0.57±0.02 mg/L) in ASD and control respectively. 
The selenium was significantly reduced. (P<0.000) while copper showed no significant 
difference. The observed reduced vanadium and selenium levels in children with ASD may 
be associated with speech and other neurological functions of the brain in ASD.  

Begay, J., Ordonez Suarez, Y., Fowler, A., et al. (2018) Effects of Vanadate 
Sulfoxide and Vanadium Pentoxide on Airway Hyperreactivity. The Toxicologist: 
Supplement to Toxicological Sciences, 162(1): 43. Abstract presented at the at the 
57th Annual Meeting of the Society of Toxicology, San Antonio, Texas, March 11–
15, 2018.  
Available at: http://www.toxicology.org/pubs/docs/Tox/2018Tox.pdf 
 
Abstract:  
Vanadium is a transition metal that can be found in respirable particulate matter in 
occupational and environmental settings. Here, we investigate the effects of vanadium 
administered via pulmonary exposure on respiratory function, bronchial ring contraction, 
and inflammatory response. C57BL/6 mice were treated with 0, 0.1, 1, 10, 30, or 90 µg of 
VOSO4 dissolved in saline, by pharyngeal aspiration. A forced oscillation pulmonary function 
system (Flexivent, Scireq Inc.) was used to assess airway resistance and compliance 24 
hours post-exposure. This included administering increased doses of methacholine (0 - 50 
mg/ml) by inhalation to induce bronchoconstriction, to characterize lung damage. 
Additionally, a comparison study between VOSO4 and V2O5 was conducted to examine 
inflammatory responses in the lung with 0, 0.1, 1, or 10 µg VOSO4 or V2O5 by pharyngeal 
aspiration. Bronchoalveolar lavage fluid (BALF) and serum samples were collected 24 hours 
post-exposure. BALF samples were stained via basophilic staining, followed by counting the 
number of macrophages and neutrophils, and a Bradford protein analysis performed total 
protein concentration. Bronchial rings were isolated from naïve mice and treated ex vivo 
with VOSO4 to examine the impact on contraction to methacholine using a myograph. 
Pulmonary function data showed negligible differences among exposure groups, although 
age-related differences in methacholine-induced reactivity were evident. Both VOSO4 and 
V2O5 did not affect macrophage percent, but a slight increase in neutrophils was seen with 
high-dose V2O5 treatment. Bronchial rings treated with VOSO4 were more sensitive to 
methacholine-induced contraction than naïve rings. Soluble VOSO4, even at high levels, did 
not produce substantial impacts on pulmonary function or inflammation. Previous results 
related to particulates containing vanadium may require the physical form of the particle to 
prime airway inflammation.  
 
Cervantes-Yepez, S., Lopez-Zepeda, L.S. & Fortoul, T. (2018) Vanadium inhalation 
induces retinal Muller glial cell (MGC) alterations in a murine model. Cutaneous and 
Ocular Toxicology, 37(2): 200-206.  
Keywords: Muller glial cell; Retina; Vanadium; retinal toxicology 
 
Abstract:  
BACKGROUND: Vanadium (V) is a transition metal adhered to suspended particles. 
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Previous studies demonstrated that V inhalation causes oxidative stress in the 
ependymal epithelium, the choroid plexus on brain lateral ventricles and in the retina. 
Inhaled-V reaches the eye s retina through the systemic circulation; however, its effect 
on the retina has not been widely studied. The Muller glial cell provides support and 
structure to the retina, facilitates synapses and regulates the microenvironment and 
neuronal metabolism. Hence, it is of great interest to study the effect of V exposure 
on the expression and localization of specific biomarkers on this cell. METHODS: Male 
CD-1 mice were exposed to V inhalation 1h/twice/week for 4 and 8-Wk. Expression 
changes in the retina of Glial fibrillary acidic protein, highly expressed in Muller glial 
cell when retina is damaged, and Glutamine synthetase, important in preventing 
excitotoxicity in the retina, were analysed by immunohistochemistry. RESULTS: Glial 
fibrillary acidic protein expression increased at 4-Wk of V inhalation compared to the 
control and decreased at 8-Wk of exposure. A time-dependent gradual reduction in 
glutamine synthetase expression was observed. CONCLUSION: Changes in glial 
fibrillary acidic protein expression induced by V suggest retinal damage, whereas 
glutamine synthetase gradual reduction might indicate that photoreceptors, which 
produce most of the glutamine synthetase substrate in the retina, are degenerating, 
probably as a consequence of the oxidative stress induced by V.  
 
Folarin, O.R., Adaramoye, O.A., Akanni, O.O., et al. (2018) Changes in the brain 
antioxidant profile after chronic vanadium administration in mice. Metabolic Brain 
Disease, 33(2): 377-385.  
Keywords: Brain; Neurodegeneration; Reactive oxygen species; Vanadium 
 
Abstract:  
Vanadium is known to induce reactive oxygen species (ROS) in biological systems. 
Exposure to vanadium has been linked to neurological defects affecting the central 
nervous system (CNS) early in life and culminates later to neurodegeneration. This 
study was designed to evaluate the effects of chronic vanadium exposure on 
antioxidant profile in mice, and progressive changes after withdrawal from treatment. 
A total of 85 male BALB/c mice (4 weeks old) were used for the experiment and were 
divided into three groups of vanadium exposed (3 mg/kg i.p at 3â€“18 months 
treatment), matched controls, and animals exposed to vanadium for three months 
and thereafter vanadium was withdrawn. Vanadium exposure caused significant 
increases (p<0.05) in levels of malondialdehyde (MDA), hydrogen peroxide (H2O2) 
generation and nitric oxide with a concomitant decrease (p<0.05) in the activities of 
superoxide dismutase (SOD), glutathione peroxidase (GPx), glutathione-S-transferase 
and a decline in the level of reduced glutathione (GSH) after 6 months of vanadium 
exposure in the brain. This trend continued in all vanadium-exposed groups (9, 12, 15 
and 18 months) relative to the matched controls. Withdrawal after 3 months of 
vanadium exposure significantly reversed oxidative stress in intoxicated mice from 9 
to 15 months after vanadium withdrawal. We have shown that chronic administration 
of vanadium led to oxidative stress in the brain which is reversible only after a long 
period of vanadium withdrawal. Â© 2017, Springer Science+Business Media, LLC.  
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Hu, J., Xia, W., Pan, X., et al. (2017) Association of adverse birth outcomes with 
prenatal exposure to vanadium: a population-based cohort study. The 
Lancet.Planetary Health, 1(6): e230-e241.  

Abstract:  
BACKGROUND: Vanadium, an important pollutant produced from anthropogenic 
activities, has been suggested to be embryotoxic and fetotoxic in animal studies. 
However, little is known about its effects on humans. We aimed to assess the 
association of prenatal exposure to vanadium with the risk of adverse birth outcomes 
in babies born to women in China. METHODS: For this population-based cohort study, 
the Healthy Baby Cohort, women were recruited from three cities in Hubei Province, 
China. Women included in this analysis were recruited from Wuhan Women and 
Children Medical Care Center, Wuhan. We measured urinary concentrations of 
vanadium and other metals simultaneously using inductively coupled plasma mass 
spectrometry. We used multivariable logistic regressions, with adjustment for 
potential confounders, to estimate the associations of natural logarithm transformed 
creatinine-corrected urinary vanadium (Ln-vanadium) concentrations as continuous 
variables and categorised into quartiles (Q; Q1: 2.96 mug/g creatinine, with the lowest 
quartile set as reference) with preterm delivery, early-term delivery, low birthweight, 
and being small for gestational age. We applied restricted cubic spline models to 
evaluate the dose-response relationships. FINDINGS: Data from 7297 women 
recruited between Sept 22, 2012, and Oct 22, 2014, were included in this study. 
Urinary Ln-vanadium concentrations showed non-linear dose-response relationships 
with risk of preterm delivery (S-shaped, p<0.0001) and low birthweight (J-shaped, 
p=0.0001); the adjusted odds ratios (ORs) for increasing quartiles of urinary vanadium 
were 1.76 (95% CI 1.05-2.95) for Q2, 3.17 (1.96-5.14) for Q3, and 8.86 (5.66-13.86) for 
Q4 for preterm delivery, and 2.29 (95% CI 1.08-4.84) for Q2, 3.22 (1.58-6.58) for Q3, 
and 3.56 (1.79-7.10) for Q4 for low birthweight. Ln-vanadium concentrations were 
linearly associated with the risk of early-term delivery (linear, p<0.0001) and being 
small for gestational age (linear, p=0.0027), with adjusted ORs of 1.15 (95% CI 1.10-
1.21) for early-term delivery and 1.12 (1.04-1.21) for being small for gestational age 
per unit increase in Ln-vanadium concentrations. INTERPRETATION: Our findings 
reveal a relationship between prenatal exposure to higher levels of vanadium and 
increased risk of adverse birth outcomes, suggesting that vanadium might be a 
potential toxic metal for human beings. Further studies are needed to replicate the 
observed associations and investigate the interaction effects of prenatal exposure to 
different metals on adverse birth outcomes. FUNDING: National Key R&D Plan of 
China, National Natural Science Foundation of China, and Fundamental Research 
Funds for the Central Universities, Key Laboratory of Environment and Health.  

Khan, R.K. & Strand, M.A. (2018) Road Dust and It's Effect on Human Health: A 
literature Review. Epidemiology and Health, 40: e2018013.  
Available at: https://www.e-epih.org/upload/pdf/epih-40-e2018013.pdf 
Keywords: Dust; Particulate Matter; Respiratory system; Review Literature as Topic; 
Risk Assessment 
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Abstract:  
Objectives: The purpose of this study was to determine effects of road dust on human 
health. Methods: A PubMed search was used to extract references that included the 
words Road Dust and Health, Fugitive Dust and Health in the title or abstract. A total 
of 45 references were extracted and selected for the literature review after the 
primary screening of 949 articles. Results: Respiratory organ system was found to be 
the most affected system in human body. Among the elements, Lead (Pb), Platinum 
group elements (Pt, Rd, Bh), Aluminium (Al), Zinc (Zn), Vanadium (V) and Polycyclic 
Aromatic Hydrocarbons (PAHs) were more frequently referenced in the articles 
reviewed. Road dust was found to have harmful effects on human body, especially on 
the respiratory system. Conclusion: To determine the complex mechanism of action 
of various components of road dust on the human body and the associated results of 
that action, the authors recommended the need for more a meta-analysis, and an 
extensive risk assessment research into the health impact of dust exposure.  

Kopp, B., Zalko, D. & Audebert, M. (2018) Genotoxicity of 11 heavy metals detected 
as food contaminants in two human cell lines. Environmental and Molecular 
Mutagenesis, 59(3): 202-210.  
 
Abstract:  
Heavy metals, such as arsenic (As), antimony (Sb), barium (Ba), cadmium (Cd), cobalt 
(Co), germanium (Ge), lead (Pb), nickel (Ni), tellurium (Te), and vanadium (V) are 
widely distributed in the environment and in the food chain. Human exposure to 
heavy metals through water and food has been reported by different international 
agencies. Although some of these heavy metals are essential elements for human 
growth and development, they may also be toxic at low concentrations due to indirect 
mechanisms. In this study, the genotoxic and cytotoxic properties of 15 different 
oxidation statuses of 11 different heavy metals were investigated using high-
throughput screening (H2AX assay) in two human cell lines (HepG2 and LS-174T) 
representative of target organs (liver and colon) for food contaminants. Base on their 
lowest observed adverse effect concentration, the genotoxic potency of each heavy 
metal in each cell line was ranked in decreasing order, NaAsO2>CdCl2>PbCl2 (only in 
LS-174T cells)>As2O5>SbCl3>K2TeO3>As2O3. No significant genotoxicity was 
observed with the other heavy metals tested. Cell viability data indicate that several 
heavy metals (As, Cd, Co, Ni, Sb, and Te) induce cytotoxicity at high concentrations, 
whereas an increase in the number of cells was observed for lead concentrations >100 
mu M in both cell lines tested, suggesting that lead stimulates cell growth. All these 
results highlight the possible human health hazards associated with the presence of 
heavy metals present in food. Environ. Mol. Mutagen. 59:202-210, 2018. (c) 2017 
Wiley Periodicals, Inc. 
 
Squadrone, S., Brizio, P., Mancini, C., et al. (2018) Altered homeostasis of trace 
elements in the blood of SCA2 patients. Journal of Trace Elements in Medicine and 
Biology, 47: 111-114.  
Keywords: Blood; Metals; Oxidative stress; SCA2 
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Abstract:  
Spinocerebellar ataxia type 2 (SCA2) is a neurological disorder characterized by 
cerebellar dysfunction. The possible association between metals and 
neurodegenerative diseases is under constant investigation, with particular focus on 
their involvement in oxidative stress and their potential role as biomarkers of these 
pathologies. Whole blood samples of SCA2 patients and of healthy individuals were 
subjected to multi-elemental analysis by inductively coupled plasma-mass 
spectrometry (ICP-MS). Reduced levels of manganese and copper were found in SCA2 
patients, while zinc and vanadium concentrations were significantly higher in patients 
compared to controls. Copper, manganese and zinc are cofactors of many enzymes 
(such as superoxide dismutase, SOD) involved in the cellular antioxidant response, 
whereas vanadium is a transition metal able to produce reactive radicals. A marked 
decrease of the antioxidant response has been previously reported in SCA2 patients. 
We suggest that an unbalance of transitional elements in the blood may reflect altered 
antioxidant homeostasis in SCA2 patients and could constitute a future peripheral 
biomarker for this disease. In addition, we suggest a possible role of vanadium in the 
altered lipid metabolism of SCA2 patients. Â© 2018 Elsevier GmbH.  
 
Wu, W., Jiang, S., Zhao, Q., et al. (2018) Associations of environmental exposure to 
metals with the risk of hypertension in China. Science of the Total Environment, 622-
623: 184-191. 
Keywords: Epidemiology; Exposure; Hypertension; Metal; Urine 
 
Abstract:  
Hypertension contributes largely to the global burden of disease and mortality. 
Environmental exposure to metals might be a causative factor for hypertension, but 
the association remains unclear. The present case-control study of 502 hypertension 
patients and 502 healthy participants aimed to evaluate the potential relationships 
between the concentrations of 20 metal in urine and the risk of hypertension in a 
Chinese population. Multivariate logistic analyses adjusted for potential confounders 
were performed separately considering the effects of single and multi-metal. We 
found the increasing trends of urinary Fe, Co, Ni, Cu, Zn and Sr quartiles and the 
decreasing trends of urinary V and Rb quartiles with the ORs for hypertension. These 
dose-response associations were confirmed in the RCS models and remained robust 
in the multi-metal model. Urinary Hg quartiles were positively associated with the risk 
of hypertension in the models of single-metal and multi-metal. Urinary Cd quartiles 
were inversely associated with the risk of hypertension in the multi-metal model. 
Besides, modification effects of gender, BMI and smoking status on the associations 
of the exposure to various metals with the risk of hypertension were also suggested 
in the subgroup analysis. Our findings suggest that environmental exposure to V, Fe, 
Co, Ni, Cu, Zn, Rb, Sr, Cd and Hg might be related with the prevalence of hypertension. 
Further studies with prospective design should be conducted to confirm these 
findings. Â© 2017 Elsevier B.V.  
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3. BIOLOGICAL MECHANISMS 
Cervantes-Yepez, S., Lopez-Zepeda, L.S. & Fortoul, T. (2018) Vanadium inhalation 
induces retinal Muller glial cell (MGC) alterations in a murine model. Cutaneous and 
Ocular Toxicology, 37(2): 200-206.  
Keywords: Muller glial cell; Retina; Vanadium; retinal toxicology 
 
Abstract:  
BACKGROUND: Vanadium (V) is a transition metal adhered to suspended particles. 
Previous studies demonstrated that V inhalation causes oxidative stress in the 
ependymal epithelium, the choroid plexus on brain lateral ventricles and in the retina. 
Inhaled-V reaches the eye s retina through the systemic circulation; however, its effect 
on the retina has not been widely studied. The Muller glial cell provides support and 
structure to the retina, facilitates synapses and regulates the microenvironment and 
neuronal metabolism. Hence, it is of great interest to study the effect of V exposure 
on the expression and localization of specific biomarkers on this cell. METHODS: Male 
CD-1 mice were exposed to V inhalation 1h/twice/week for 4 and 8-Wk. Expression 
changes in the retina of Glial fibrillary acidic protein, highly expressed in Muller glial 
cell when retina is damaged, and Glutamine synthetase, important in preventing 
excitotoxicity in the retina, were analysed by immunohistochemistry. RESULTS: Glial 
fibrillary acidic protein expression increased at 4-Wk of V inhalation compared to the 
control and decreased at 8-Wk of exposure. A time-dependent gradual reduction in 
glutamine synthetase expression was observed. CONCLUSION: Changes in glial 
fibrillary acidic protein expression induced by V suggest retinal damage, whereas 
glutamine synthetase gradual reduction might indicate that photoreceptors, which 
produce most of the glutamine synthetase substrate in the retina, are degenerating, 
probably as a consequence of the oxidative stress induced by V.  
 
Eiam-Ong, S., Nakchui, Y., Chaipipat, M., et al. (2018) Vanadate-Induced Renal cAMP 
and Malondialdehyde Accumulation Suppresses Alpha 1 Sodium Potassium 
Adenosine Triphosphatase Protein Levels. Toxicological Research, 34(2): 143-150. 
Available at: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5903140/pdf/tr-34-
143.pdf 
Keywords: K-ATPase protein; MDA; Rat kidney; Vanadate; cAMP; alpha1-Na 
 
Abstract:  
It has been demonstrated that vanadate causes nephrotoxicity. Vanadate inhibits 
renal sodium potassium adenosine triphosphatase (Na, K-ATPase) activity and this is 
more pronounced in injured renal tissues. Cardiac cyclic adenosine monophosphate 
(cAMP) is enhanced by vanadate, while increased cAMP suppresses Na, K-ATPase 
action in renal tubular cells. There are no in vivo data collectively demonstrating the 
effect of vanadate on renal cAMP levels; on the abundance of the alpha 1 isoform 
(alpha1) of the Na, K-ATPase protein or its cellular localization; or on renal tissue 
injury. In this study, rats received a normal saline solution or vanadate (5 mg/kg BW) 
by intraperitoneal injection for 10 days. Levels of vanadium, cAMP, and 
malondialdehyde (MDA), a marker of lipid peroxidation were measured in renal 
tissues. Protein abundance and the localization of renal alpha1-Na, K-ATPase was 
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determined by Western blot and immunohistochemistry, respectively. Renal tissue 
injury was examined by histological evaluation and renal function was assessed by 
blood biochemical parameters. Rats treated with vanadate had markedly increased 
vanadium levels in their plasma, urine, and renal tissues. Vanadate significantly 
induced renal cAMP and MDA accumulation, whereas the protein level of alpha1-Na, 
K-ATPase was suppressed. Vanadate caused renal damage, azotemia, hypokalemia, 
and hypophosphatemia. Fractional excretions of all studied electrolytes were 
increased with vanadate administration. These in vivo findings demonstrate that 
vanadate might suppress renal alpha1-Na, K-ATPase protein functionally by enhancing 
cAMP and structurally by augmenting lipid peroxidation.  
 
Fallahi, P., Foddis, R., Elia, G., et al. (2018) Vanadium pentoxide induces the secretion 
of CXCL9 and CXCL10 chemokines in thyroid cells. Oncology Reports, 39(5): 2422-
2426.  
 
Abstract:  
Vanadium is a grey metal, existing in different states of oxidation, whose most 
common form in commercial products is vanadium pentoxide (V2O5). All vanadium 
compounds have been considered toxic. A carcinogenic role of vanadium on the 
thyroid has recently been proposed. However no in vivo or in vitro studies have 
evaluated thyroid disruption in humans and/or animals after exposure to vanadium. 
In the present study we evaluate the effect of V2O5 on proliferation, and chemokine 
secretion in normal thyrocytes. Our study demonstrated that V2O5 has no effect on 
thyroid follicular cell viability or proliferation, but it is able to induce the secretion of 
T-helper (Th)1 chemokines into the thyroid, synergistically increasing the effect of 
important Th1 cytokines such as interferon (IFN)gamma and tumor necrosis factor 
(TNF)alpha. Through this process, V2O5 promotes the induction and perpetuation of 
an inflammatory reaction in the thyroid. Further studies are necessary to evaluate 
thyroid function, and nodules, in subjects occupationally exposed, or living in polluted 
areas.  

Fallahi, P., Foddis, R., Elia, G., et al. (2018) Induction of Th1 chemokine secretion in 
dermal fibroblasts by vanadium pentoxide. Molecular Medicine Reports, 17(5): 
6914-6918.  

Abstract:  
Vanadium is a soft, silverygrey metal with a number of different oxidation states. The 
most common commercial form of vanadium is vanadium pentoxide (V2O5). All 
vanadium compounds are considered toxic. An increase in skin rashes has been 
observed in certain vanadium workers, including the development of atopic 
dermatitis. However, to the best of our knowledge, no prior in vivo or in vitro studies 
have evaluated the effect of vanadium exposure in human dermal fibroblasts. The 
present study evaluated the effect of V2O5 on proliferation and chemokine secretion 
in dermal fibroblasts. The results revealed that V2O5 had no significant effect on the 
viability or proliferation of fibroblasts, however it was able to induce the secretion of 
Thelper (Th)1 chemokines from dermal fibroblasts, synergistically increasing the effect 
of important Th1 cytokines, including interferongamma and tumor necrosis 
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factoralpha. Through these processes, V2O5 may lead to the induction and 
perpetuation of an inflammatory reaction in dermal tissue. The induction and 
perpetuation of inflammation in the dermis and the variety of involved candidate 
genes may be at the base of V2O5induced effects following occupational and 
environmental exposures. Further studies are necessary to evaluate dermal integrity 
and manifestations in subjects who are occupationally exposed, or living in polluted 
areas.  

Fallahi, P., Foddis, R., Elia, G., et al. (2018) Differential modulation by vanadium 
pentoxide of the secretion of CXCL8 and CXCL11 chemokines in thyroid cells. 
Molecular Medicine Reports, 17(5): 7415-7420.  

Abstract:  
Recently it has been hypothesized that vanadium serves a carcinogenic role in the 
thyroid. However, to date, no in vivo or in vitro studies have evaluated thyroid 
disruption in humans and/or animals following exposure to vanadium. The present 
study evaluated the effect of vanadium pentoxide (V2O5) on cell viability and 
proliferation, and chemokine (C-X-C motif) ligand (CXCL)8 and CXCL11 secretion in 
normal thyrocytes. The results demonstrated that V2O5 had no effect on thyroid 
follicular cell viability and proliferation. However, V2O5 was able to induce the 
secretion of CXCL8 and CXCL11 chemokines from thyrocytes. Notably, V2O5 
synergistically increased the effect of the interferon (IFN)- on CXCL11 secretion. In 
addition, V2O5 synergistically increased the effect of tumor necrosis factor- on CXCL8 
secretion, and abolished the inhibitory effect of IFN-gamma. Overall this induction of 
CXCL8 and CXCL11 secretion may lead to the induction and perpetuation of an 
inflammatory reaction in the thyroid. Further studies are now required to evaluate 
thyroid function and nodule development in subjects who are occupationally exposed, 
or living in polluted areas.  

Folarin, O.R., Adaramoye, O.A., Akanni, O.O., et al. (2018) Changes in the brain 
antioxidant profile after chronic vanadium administration in mice. Metabolic Brain 
Disease, 33(2): 377-385.  
Keywords: Brain; Neurodegeneration; Reactive oxygen species; Vanadium 
 
Abstract:  
Vanadium is known to induce reactive oxygen species (ROS) in biological systems. 
Exposure to vanadium has been linked to neurological defects affecting the central 
nervous system (CNS) early in life and culminates later to neurodegeneration. This 
study was designed to evaluate the effects of chronic vanadium exposure on 
antioxidant profile in mice, and progressive changes after withdrawal from treatment. 
A total of 85 male BALB/c mice (4 weeks old) were used for the experiment and were 
divided into three groups of vanadium exposed (3 mg/kg i.p at 3â€“18 months 
treatment), matched controls, and animals exposed to vanadium for three months 
and thereafter vanadium was withdrawn. Vanadium exposure caused significant 
increases (p<0.05) in levels of malondialdehyde (MDA), hydrogen peroxide (H2O2) 
generation and nitric oxide with a concomitant decrease (p<0.05) in the activities of 
superoxide dismutase (SOD), glutathione peroxidase (GPx), glutathione-S-transferase 
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and a decline in the level of reduced glutathione (GSH) after 6 months of vanadium 
exposure in the brain. This trend continued in all vanadium-exposed groups (9, 12, 15 
and 18 months) relative to the matched controls. Withdrawal after 3 months of 
vanadium exposure significantly reversed oxidative stress in intoxicated mice from 9 
to 15 months after vanadium withdrawal. We have shown that chronic administration 
of vanadium led to oxidative stress in the brain which is reversible only after a long 
period of vanadium withdrawal. Â© 2017, Springer Science+Business Media, LLC.  
 
Jiang, P., Liu, Q., Ni, Z., et al. (2018) Primary study on the toxic mechanism of vanadyl 
trehalose in Kunming mice. Regulatory Toxicology and Pharmacology, 94: 1-7.  
Keywords: Kunming mice; Toxic mechanism; Vanadium; Vanadyl trehalose 
 
Abstract:  
It has been shown that vanadyl trehalose could lower blood glucose but show mild 
toxicity to the stomach and intestine in diabetic Kunming mice. We analysed 
antioxidant levels, pro-inflammatory cytokine expression, apoptosis factors and 
intestinal microflora alteration to explore the mechanism of vanadyl trehalose toxicity 
in Kunming mice. The results revealed that oral administration of vanadyl trehalose at 
tested dose caused significant changes in oxidative stress factor (MDA levels elevated 
but SOD and T-AOC decreased), expression of inflammatory factor (IL-1Î², COX-2, TNF-
Î± and iNOS increased), and apoptosis factor (Bcl-2/Bax decreased and caspase-3 
increased), and intestinal microflora dysbiosis (the number of Enterobacteriaceae and 
Enterococcus increased and Lactobacillus and Bifidobacterium decreased) relative to 
the control of Kunming mice. These results suggest that the toxic mechanisms of 
vanadyl trehalose on the stomach and intestine likely involve activation of the 
oxidative stress system, increased inflammatory response, promotion of apoptosis 
and the disruption of the normal intestinal microflora. Â© 2018 Elsevier Inc.  

Kopp, B., Zalko, D. & Audebert, M. (2018) Genotoxicity of 11 heavy metals detected 
as food contaminants in two human cell lines. Environmental and Molecular 
Mutagenesis, 59(3): 202-210.  

Abstract:  
Heavy metals, such as arsenic (As), antimony (Sb), barium (Ba), cadmium (Cd), cobalt 
(Co), germanium (Ge), lead (Pb), nickel (Ni), tellurium (Te), and vanadium (V) are 
widely distributed in the environment and in the food chain. Human exposure to 
heavy metals through water and food has been reported by different international 
agencies. Although some of these heavy metals are essential elements for human 
growth and development, they may also be toxic at low concentrations due to indirect 
mechanisms. In this study, the genotoxic and cytotoxic properties of 15 different 
oxidation statuses of 11 different heavy metals were investigated using high-
throughput screening (H2AX assay) in two human cell lines (HepG2 and LS-174T) 
representative of target organs (liver and colon) for food contaminants. Base on their 
lowest observed adverse effect concentration, the genotoxic potency of each heavy 
metal in each cell line was ranked in decreasing order, NaAsO2>CdCl2>PbCl2 (only in 
LS-174T cells)>As2O5>SbCl3>K2TeO3>As2O3. No significant genotoxicity was 
observed with the other heavy metals tested. Cell viability data indicate that several 
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heavy metals (As, Cd, Co, Ni, Sb, and Te) induce cytotoxicity at high concentrations, 
whereas an increase in the number of cells was observed for lead concentrations >100 
mu M in both cell lines tested, suggesting that lead stimulates cell growth. All these 
results highlight the possible human health hazards associated with the presence of 
heavy metals present in food. Environ. Mol. Mutagen. 59:202-210, 2018. (c) 2017 
Wiley Periodicals, Inc. 

4. USES OF VANADIUM 

Adam, M.S.S. & Elsawy, H. (2018) Biological potential of oxo-vanadium salicylediene 
amino-acid complexes as cytotoxic, antimicrobial, antioxidant and DNA interaction. 
Journal of Photochemistry and Photobiology.B, Biology, 184: 34-43.  
Keywords: Amino acids; Antibacterial; Antifungal; Antioxidant; DFT calculations; DNA; 
Oxo-vanadium; Schiff base 
 
Abstract:  
New series of oxo-vanadium N-salicyledieneamino acid Schiff base complexes are 
synthesized and characterized. They are synthesized from the reaction of sodium 
salicylaldehyde-5-sulfonate, some amino acids, alanine (VOHL1), leucine (VOHL2) or 
glycine (VOHL3) in an aqueous media, and leucine (VOHLpy1) or tryptophan 
(VOHLpy2) in pyridine with vanadyl acetylacetonate. The complexes are characterized 
by EA, TGA, IR, UV-Visible and mass spectra, conductivity and magnetic 
measurements. The biological activity of the VO-complexes shows that VOHL1, VOHL2 
and VOHL3 exhibit anti-proliferative effect and may be used as anticancer drugs. VO-
complexes manifest high toxicity, except VOHL2 is less toxic, and could be applied for 
the human being. VOHL1, VOHL2 and VOHL3 display remarkable SOD like potential 
and act as high inhibiting reagents. VOHLpy1 and VOHLpy2 show low inhibiting 
potentials. VO-complexes have good anti-oxidant effect, in which VOHL3 affords the 
best antioxidant activity. The interaction between VO-complexes and DNA is studied 
spectrophotometrically and by gel electrophoresis. Binding constants and 
spectrophotometric parameters indicate a strong interaction between VO-complexes 
and DNA. VO-complexes have respectable anti-bacterial and antifungal activities, 
where VOHL3 shows the maximum potential. DFT calculations of VOHL1 and VOHL3 
were discussed in the light of their biological activity, which are convenient with the 
obtained results.  
 
Ferreira, N.H., Furtado, R.A., Ribeiro, A.B., et al. (2018) Europium(III)-doped yttrium 
vanadate nanoparticles reduce the toxicity of cisplatin. Journal of Inorganic 
Biochemistry, 182: 9-17.  
Keywords: Antitumor activity; Cisplatin; Europium(III)-doped ytrrium vanadate; Folic 
acid; Inorganic nanoparticles; Toxicity 
 
Abstract:  
The aim of this study was to evaluate the antitumor efficiency of chemotherapy with 
cisplatin alone and incorporated into europium(III)-doped yttrium vanadate 
nanoparticles functionalized with 3â€‘chloropropyltrimethoxysilane with folic acid 
and without folic acid in a syngeneic mouse melanoma model. Histopathological, 
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biochemical and genotoxic analyses of treated animals were performed to assess the 
toxicity of treatments. The treatment of the animals with cisplatin alone and the 
nanoparticles functionalized with cisplatin at a dose of 5 mg/kg b.w. for 5 days 
reduced tumor weight about 86% and 65%, respectively. Histopathological analysis 
showed lower mean frequency of mitoses in tumor tissue of the groups receiving 
cisplatin alone (90% reduction) and the nanoparticles functionalized with cisplatin 
(70% reduction) compared to the tumor control group. A reduction in body and liver 
weight and an increase in serum creatinine and urea levels were observed in animals 
treated with CDDP, but not in those receiving the nanoparticles functionalized with 
cisplatin. Genotoxicity assessment by the comet assay revealed lower frequencies of 
DNA damage in animals treated with the nanoparticles functionalized with cisplatin 
(mean score = 140.80) compared to those treated with cisplatin alone (mean score = 
231.80). Marked toxic effects were observed in animals treated with cisplatin alone, 
while treatment with the nanoparticles functionalized with cisplatin showed no 
toxicity. Moreover, folic acid in the inorganic nanoparticles reduced the genotoxicity 
of cisplatin in the bone marrow micronucleus test (10 Â± 1.4 and 40 Â± 0.0 
micronucleus, respectively). These results demonstrate the antitumor efficiency and 
significantly reduced systemic toxicity of the nanoparticles compared to CDDP. Â© 
2018 Elsevier Inc.  
 
Huang, Y., Liu, F., Zhang, F., et al. (2018) Vanadium(IV)-chlorodipicolinate alleviates 
hepatic lipid accumulation by inducing autophagy via the LKB1/AMPK signaling 
pathway in vitro and in vivo. Journal of Inorganic Biochemistry, 183: 66-76.  
Keywords: AMPK; Autophagy; Hepatic lipid metabolism; LKB1; VOdipic-Cl 
 
Abstract:  
Numerous studies have demonstrated that vanadium compounds are able to improve 
lipemia and triglyceridemia in both humans and animals. However, the molecular 
mechanism remains elusive. The present study was conducted to investigate the anti-
hyperlipidemic effect of vanadium(IV) complex with 4-chlorodipicolinic acid (VOdipic-
Cl)-induced autophagy on hepatic lipid accumulation. To explore the possible 
underlying mechanisms, primary rat hepatocytes, human hepatoma cell line HepG2, 
and liver tissue from C57BL/6 mice fed a high-fat diet (HFD) were used. In vitro, 
cultured primary rat hepatocytes were treated with palmitate (0.25, 0.5 and 0.75 mM) 
prior to VOdipic-Cl (50, 100, and 200 Î¼M) for 24 h, respectively. In vivo, C57BL/6 mice 
were fed with high-fat diet for 16 weeks. VOdipic-Cl (10 mg V/kg body weight) was 
given by daily gavage for 4 weeks. In vitro results showed that VOdipic-Cl significantly 
inhibited lipid droplet formation by increasing the level of conversion and punctuation 
of microtubule-associated proteins light chain 3 (LC3) in a dose-dependent manner, 
and activated liver kinase B-1 (LKB1) and adenosine monophosphate-activated 
protein kinase (AMPK) phosphorylation. Confocal microscopy images also showed 
that VOdipic-Cl induced sequestration of lipid droplets (LDs) by autophagy. In vivo, 
VOdipic-Cl attenuated the increase in serum and liver triglyceride levels in the mice 
fed with high-fat diet, while significantly increased autophagy induction and activated 
LKB1 and AMPK phosphorylation in the liver. Taken together, these results suggest 
that VOdipic-Cl reduces hepatic lipid accumulation by inducing autophagy via the 
activation of LKB1/AMPK-dependent signaling pathway. Â© 2018 Elsevier Inc.  
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Jiang, P., Liu, Q., Ni, Z., et al. (2018) Primary study on the toxic mechanism of vanadyl 
trehalose in Kunming mice. Regulatory Toxicology and Pharmacology, 94: 1-7.  
Keywords: Kunming mice; Toxic mechanism; Vanadium; Vanadyl trehalose 
 
Abstract:  
It has been shown that vanadyl trehalose could lower blood glucose but show mild 
toxicity to the stomach and intestine in diabetic Kunming mice. We analysed 
antioxidant levels, pro-inflammatory cytokine expression, apoptosis factors and 
intestinal microflora alteration to explore the mechanism of vanadyl trehalose toxicity 
in Kunming mice. The results revealed that oral administration of vanadyl trehalose at 
tested dose caused significant changes in oxidative stress factor (MDA levels elevated 
but SOD and T-AOC decreased), expression of inflammatory factor (IL-1Î², COX-2, TNF-
Î± and iNOS increased), and apoptosis factor (Bcl-2/Bax decreased and caspase-3 
increased), and intestinal microflora dysbiosis (the number of Enterobacteriaceae and 
Enterococcus increased and Lactobacillus and Bifidobacterium decreased) relative to 
the control of Kunming mice. These results suggest that the toxic mechanisms of 
vanadyl trehalose on the stomach and intestine likely involve activation of the 
oxidative stress system, increased inflammatory response, promotion of apoptosis 
and the disruption of the normal intestinal microflora. Â© 2018 Elsevier Inc.  
 
Lin, K., Lin, Y., Cheng, H., et al. (2018) Preparation and characterization of V-Loaded 
titania nanotubes for adsorption/photocatalysis of basic dye and environmental 
hormone contaminated wastewaters. Catalysis Today, 307: 119-130.  
Keywords: Titania nanotube; Basic violet 3 dye; Tetrachloroethene; Vanadium 
loading; Adsorption kinetics; Photocatalysis 
 
Abstract:  
Titania nanotubes (TNs) with high specific surface area have been widely studied due 
to its excellent catalytic activities, long-term stability, nontoxicity, and low cost. Basic 
violet 3 (BV3) dye and perchloroethylene (PCE) environmental hormone are 
recognized as difficult-to-treat pollutants and are discharged by a wide variety of 
sources. Therefore, the main objectives of the present work were to prepare V–loaded 
TN photocatalysts by an impregnation method and to characterize the 
adsorptive/photocatalytic properties, fine structures, adsorption/photodegradation 
mechanisms or removal efficiencies of dye and environmental hormone pollutants in 
wastewaters using V–TNs. Experimentally, FE–SEM and HR–TEM microphotos showed 
that the length and diameter of TNs were 100–150 and 10–30 nm, respectively. XRD 
weak vanadia patterns observed in V–TNs indicating the V2O5 nanoparticles are 
possibly well dispersed on the surface of TNs. The BET surface area and pore volume 
of TNs (V–TNs) are 312 (291) m2g-1 and 1.054 (0.879) cm3g-1 with N2 type IV 
hysteresis isotherms, respectively. The EXAFS data showed that the 5% V–TNs had Ti 
(V) atoms coordinated by primarily TiO (VO) with bond distances of 1.95 Å (1.71 Å) 
and coordination numbers of 2.29 (5.35). The removal efficiencies of BV3/PCE onto 
5% V–TNs were 100 and 96%, respectively and loaded V2O5 is the main specimen that 
can promote the photocatalytic efficiencies significantly under visible light irradiation. 
Finally, adsorption and photocatalytic mechanisms of BV3/PCE onto V–TNs were 
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examined using DKR/pseudo-second-order equations and Langmuir-Hinshelwood 
model.  
 
Öztürk, E., Karaboğa Arslan, A.K., Dokumaci, A.H., et al. (2018) Real-time Analysis of 
Impedance Alterations by the Effects of Vanadium Pentoxide on Several Carcinoma 
Cell Lines. Turkish Journal of Pharmaceutical Sciences, 15(1): 1-6.  
Available at: http://cms.galenos.com.tr/Uploads/Article_16956/TJPS-15-1-En.pdf 
Keywords: xCELLigence; Colo-205; MCF-7; human fibroblast cell line; vanadium 
pentoxide 
 
Abstract:  
Objectives: Vanadium compounds have various pharmacologic effects and all 
available evidence reveals that the effects of vanadium compounds depend on many 
factors, mainly on the type of cells and dose. The proapoptotic or antiapoptotic effect 
of vanadium compounds depends strongly on the cell type. Materials and Methods: 
In this study, the effects of vanadium pentoxide (V2O5) were investigated using 
several tumor cell lines: a colorectal cancer cell line (Colo-205), a human breast 
adenocarcinoma cell line (MCF-7), and a normal human fibroblast cell line. Five 
different concentrations of V2O5 between 25-200 μM were applied on the cells and 
xCELLigence real-time cell analysis was conducted to evaluate the impedance 
alterations. This study is the first to show V2O5’s effects on Colo-205 and MCF-7 and 
human fibroblast cell lines in a real-time manner. Results: In the Colo-205 cell line, cell 
index (CI) alterations decreased slightly at 25 μM and 50 μM, and increased at 100 
μM, 150 μM and 200 μM concentrations. In the MCF-7 cell line, CI alterations 
increased at all concentrations compared with the untreated control. However, in the 
healthy fibroblast cell line, the CI alterations decreased at all concentrations 
compared with the untreated control, which limits the use of V2O5 for its cytotoxic 
effect in vivo. Conclusion: The combination of conventional anticancer drugs can be 
used to increase the effectiveness and reduce the adverse effects of these drugs 
considering stages of cancer and cancer type. Our results suggest that V2O5 has 
disparate effects on several cancer cells at different concentrations.  
 
Roy, S. & Chakraborty, T. (2018) Deciphering the molecular mechanism and 
apoptosis underlying the in-vitro and in-vivo chemotherapeutic efficacy of 
vanadium luteolin complex in colon cancer. Cell Biochemistry and Function, 36(3): 
116-128.  
Keywords: colon carcinogenesis; DNA binding; in-vitro study; toxicity study; vanadium 
luteolin complex 
 
Abstract:  
The present study is carried out to reveal the chemotherapeutic effects of vanadium 
luteolin complex against HT-29 human colon carcinoma cell line and chemically 
induced rat colon carcinoma. Our investigation revealed that the vanadium luteolin 
complex induces apoptosis in HT-29 cells in a dose-dependent manner. Furthermore, 
the study also confirmed that the vanadium luteolin complex increased caspase-3 and 
p53 expression whereas reduced the VEGF, mTOR, Akt expression, and induced DNA 
fragmentation in HT-29 cells. The oral acute and sub-acute toxicity and the DNA 



 

 
 

27 

binding efficacy of the complex with CT-DNA were investigated. The vanadium luteolin 
complex showed mortality at a dose of 120Â mg/kg dose. The sub-acute toxicity of the 
complex at the dose of 90Â mg/kg presented an increased level of WBC count, total 
bilirubin, ALT, AST, ALP, creatinine, blood urea nitrogen, and decreased level of total 
protein compared with the control group. Histopathological alterations in kidney, 
liver, stomach, and lungs was observed at a dose of 90Â mg/kg of the complex. The 
dose of 45Â mg/kg of the complex was found to have better chemotherapeutic 
activity by significantly reducing the incidences of aberrant crypt foci formation, 
upregulation in the expression of p53 and Bax, and downregulation of the expression 
of Bcl2, and cell proliferation was found in the complex at a dose of 45Â mg/kg. Our 
findings from the study support that the complex possesses a potential 
chemotherapeutic activity against colon cancer and was efficient in reducing aberrant 
crypt foci formation multiplicity, hyperplastic lesions in the colon tissues of rats by 
inducing apoptosis. Significance: The present study demonstrates that the effect of 
vanadium-luteolin complex in HT-29 cells and dimethylhydrazine challenged rats, 
curtail cell proliferation through induction of apoptosis mediated via activation of the 
key proteins involved in the intrinsic pathway like p53, Bax, caspase-3 and 
downregulating Bcl2, mTOR/Akt, angiogenic factor VEGF along with aberrant crypt 
foci formation multiplicity, and PCNA in the colon mucosa. Our combinatorial 
approach shows higher efficacy at considerably lower doses minimizing side effects. 
Insights into in-vitro and in-vivo results provide strong proof that low dose 
chemotherapeutic regimens can suppress, reverse, or delay the progression of colon 
cancer by modulating intrinsic apoptotic as well as antiangiogenic pathways. 
Copyright Â© 2018 John Wiley & Sons, Ltd.  
 
Xu, J., Gong, G., Huang, X., et al. (2018) Schiff base oxovanadium complexes resist 
the assembly behavior of human islet amyloid polypeptide. Journal of Inorganic 
Biochemistry, 186: 60-69.  
Keywords: hIAPP; Schiff base oxovanadium complexes; Fibrillation; Interaction; 
Disaggregation 
 
Abstract:  
The misfolding and fibrillation of human islet amyloid polypeptide (hIAPP) is related 
to the pathologic process of type II diabetes mellitus (T2DM). The inhibitors of hIAPP 
aggregation include aromatic organic molecules, short peptides, and metal 
complexes. Vanadium complexes have been applied for the treatment of diabetes 
since the 19th century. However, the antidiabetes mechanism remains unclear. In this 
work, we used four Schiff base oxidovanadium(IV) complexes, namely VO(bhbb)·H2O 
(1, and ligand 1 H2bhbb, 2-(5-bromo-2-hydroxylbenzylideneamino) benzoic acid), 
VO(nhbb)·H2O (2, and lignad 2 H2nhbb, 2-(5-nitro-2-hydroxylbenzylideneamino) 
benzoic acid), VO(cpmp)2 (3, and ligand 3 Hcpmp, 4-chloro-2-(phenylimino) methyl) 
phenol), and VO(bpmp)2 (4, and ligand 4 Hbpmp, 4-bromo- 2-(phenylmino) methyl) 
phenol) to inhibit the fibril formation of hIAPP and reduce peptide-induced 
cytotoxicity. Results indicated that the four Schiff base oxidovanadium complexes 
effectively impeded hIAPP aggregation and disaggregated mature fibrils into 
monomers or oligomers. These V complexes also decreased hIAPP-induced 
cytotoxicity. Among the four V complexes, 1 is a promising candidate metallodrug 
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considering its inhibitory effect, disaggregation ability, regulation of peptide-induced 
cytotoxicity, and binding affinity to the peptide. Our research provides a new outlook 
for the design of oxidovanadium complexes as effective inhibitors of hIAPP against 
T2DM.  

5. ENVIRONMENTAL EFFECTS in PLANTS and SOIL 
Adagunodo, T.A., Sunmonu, L.A. & Emetere, M.E. (2018) Heavy metals' data in soils 
for agricultural activities. Data in Brief, 18: 1847-1855.  
Keywords: Agricultural soils; Heavy metals; Contamination; Environment; Soil 
screening; Geostatistics 
 
Abstract:  
In this article, the heavy metals in soils for agricultural activities were analyzed 
statistically. Ten (10) soil samples were randomly taken across the agricultural zones 
in Odo-Oba, southwestern Nigeria. Ten (10) metals; namely: copper (Cu), lead (Pb), 
chromium (Cr), arsenic (As), zinc (Zn), cadmium (Cd), nickel (Ni), antimony (Sb), cobalt 
(Co) and vanadium (V) were determined and compared with the guideline values. 
When the values were compared with the international standard, none of the heavy 
metals in the study area exceeded the threshold limit. However, the maximum range 
of the samples showed that Cr and V exceeded the permissible limit which could be 
associated with ecological risk. The data can reveal the distributions of heavy metals 
in the agricultural topsoil of Odo-Oba, and can be used to estimate the risks associated 
with the consumption of crops grown on such soils.  
 
Avasarala, S., Lichtner, P.C., Ali, A.S., et al. (2017) Reactive Transport of U and V from 
Abandoned Uranium Mine Wastes. Environmental Science & Technology, 51(21): 
12385-12393. Available at: 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5751750/pdf/nihms927097.pdf 
Keywords: Arizona; Minerals; Mining; Uranium; Vanadium; Waste Disposal, Fluid 
 
Abstract:  
The reactive transport of uranium (U) and vanadium(V) from abandoned mine wastes 
collected from the Blue Gap/Tachee Claim-28 mine site in Arizona was investigated by 
integrating flow-through column experiments with reactive transport modeling, and 
electron microscopy. The mine wastes were sequentially reacted in flow-through 
columns at pH 7.9 (10 mM HCO3(-)) and pH 3.4 (10 mM CH3COOH) to evaluate the 
effect of environmentally relevant conditions encountered at Blue Gap/Tachee on the 
release of U and V. The reaction rate constants (km) for the dissolution of uranyl-
vanadate (U-V) minerals predominant at Blue Gap/Tachee were obtained from 
simulations with the reactive transport software, PFLOTRAN. The estimated reaction 
rate constants were within 1 order of magnitude for pH 7.9 (km = 4.8 x 10(-13) mol 
cm(-2) s(-1)) and pH 3.4 (km = 3.2 x 10(-13) mol cm(-2) s(-1)). However, the estimated 
equilibrium constants (Keq) for U-V bearing minerals were more than 6 orders of 
magnitude different for reaction at circumneutral pH (Keq = 10(-38.65)) compared to 
acidic pH (Keq = 10(-44.81)). These results coupled with electron microscopy data 
suggest that the release of U and V is affected by water pH and the crystalline 
structure of U-V bearing minerals. The findings from this investigation have important 
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implications for risk exposure assessment, remediation, and resource recovery of U 
and V in locations where U-V-bearing minerals are abundant.  
 
Chen, D., Xiao, Z., Wang, H., et al. (2018) Toxic effects of vanadium (V) on a combined 
autotrophic denitrification system using sulfur and hydrogen as electron donors. 
Bioresource Technology, 264: 319-326.  
Keywords: Vanadium (V); Autotrophic denitrification; Denitrifying functional genes; 
Microbial community 
 
Abstract:  
Vanadium (V) is a common heavy metal and often co-occurs with nitrate in effluents 
from mining and metal finishing industry. In the present study, the toxic effects of V(V) 
were examined in a sulfur and hydrogen based autotrophic denitrification system. This 
combined system achieved simultaneously microbial denitrification and V(V) 
reduction. High concentration of V(V) (60 and 100 mg/L) inhibited the denitrification 
activities, while 30 mg/L V(V) had a very slight effect. V(V) induced increases of lactate 
dehydrogenase release and reactive oxygen species production, which may inhibit 
nitrate and nitrite reductases activities and abundances of denitrifying functional 
genes. Moreover, the extracellular polymeric substance production was also 
suppressed under V(V) stress, thereby decreasing the amount of biofilm biomass. 
Microbial community analyses suggesting the genus Bacillus may have higher 
tolerance to V(V). These findings can provide scientific basis for the optimized design 
of treatment system to remove nitrate and V(V) simultaneously.  
 
Chen, X. & Lu, X. (2018) Contamination characteristics and source apportionment of 
heavy metals in topsoil from an area in Xi'an city, China. Ecotoxicology and 
Environmental Safety, 151: 153-160.  
Keywords: Heavy metal; PMF; Topsoil pollution; X-ray fluorescence spectroscopy 
 
Abstract:  
As soil-extractable elements potentially pose ecological and health risks, identifying 
their contamination characteristics and sources is crucial. Therefore, to understand 
topsoil trace elements in the urban ring zone from the Second Ring Road to the Third 
Ring of Xi'an city in China, we determined the concentrations of Zn, Co, V, As, Cu, Mn, 
Ba, Ni and Pb, and analyzed the sources of the contamination. The results showed that 
the individual pollution indices of Pb, Co, Cu, Zn, Ba, Ni, Mn, As, and V were 1.79, 1.48, 
1.41, 1.33, 1.20, 1.07, 1.04, 0.99, and 0.99, respectively. Evaluation with the aid of the 
pollution load index (PLI) indicated slight soil contamination by these elements in the 
study area. Using the positive matrix factorization (PMF) method, we identified four 
sources of contamination, namely (1) a natural source, (2) traffic emission source, (3) 
industrial emission source, and (4) mixed source. PMF is an effective tool for source 
apportionment of heavy metals in topsoil. The contribution rates of the natural 
source, traffic source, mixed source, and industrial source to the heavy metal 
contamination were specified as 25.04%, 24.71%, 24.99%, and 25.26%, respectively. 
Considering the above, any attempt to reduce the soil environmental cost of urban 
development, has to take into account the heavy metal contamination of the topsoil 
from industries, traffic, and other activities. Â© 2018 Elsevier Inc.  
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Das, A., Patel, S.S., Kumar, R., et al. (2018) Geochemical sources of metal 
contamination in a coal mining area in Chhattisgarh, India using lead isotopic ratios. 
Chemosphere, 197: 152-164.  
Keywords: Coal mine; Korba; Lead isotopic ratios; Trace metals 
 
Abstract:  
A geochemical study of the trace metals and lead isotopic ratios of soil and sediments 
in Korba, Chhattisgarh, India is presented here for the first time. Korba, the nation's 
â€˜power hubâ€™ is also the fifth among its eighty-eight most critically polluted 
industrial hotspots. A very high mean concentration (in mg kg-1) of V (308), Cr (567), 
Mn (3442), Co (92), Cu (218), Zn (426), Pb (311), Th (123) and U (32) characterized the 
sediments of the studied area with mean Igeo values of the trace metals ranging from 
âˆ’2.29 to 3.27. In the two-ratio scatter Pb isotope plot of the different environmental 
matrices, except for human blood, coal, soil, sediments, non-washed leaves, flyash 
and diesel overlapped linearly in the mixing line between diesel as the highest 
anthropogenic end member and a core sediment fraction representing its geogenic 
counterpart. The mean 207Pb/206Pb Pb ratio decreased in the order of diesel (0.9012) 
> flyash (0.8757) > coal (0.8498) soils and sediments (0.8374) > lowest core sediment 
fraction (0.8017). Principal Component Analysis (PCA) of the trace metal data 
extracted V, Cr, Cu, Zn, Pb, U and Th in the first component PC1. The northeastern part 
of the study area revealed major hotspots of V, Cu, Co, Zn and Pb near the flyash dykes 
of the power stations. Human blood used as a biomarker for Pb pollution in this study 
had a mean blood lead level of 28 Î¼g/dl with a distinctive high 207Pb/206Pb ratio of 
0.8828. Â© 2018.  
 
Fryzova, R., Pohanka, M., Martinkova, P., et al. (2018) Oxidative Stress and Heavy 
Metals in Plants. Reviews of Environmental Contamination and Toxicology, 245: 
129-156.  
Keywords: Contamination; Heavy metals; Oxidative damage; Oxidative stress; 
Pathophysiological pathways; Plants 
 
Abstract:  
Oxidative stress is a pathological process related to not only animal kingdom but also 
plants. Regarding oxidative stress in plants, heavy metals are frequently discussed as 
causative stimuli with relevance to ecology. Because heavy metals have broad 
technological importance, they can easily contaminate the environment. Much of 
previous effort regarding the harmful impact of the heavy metals was given to their 
toxicology in the animals and humans. Their implication in plant pathogeneses is less 
known and remains underestimated.The current paper summarizes basic facts about 
heavy metals, their distribution in soil, mobility, accumulation by plants, and initiation 
of oxidative stress including the decline in basal metabolism. The both actual and 
frontier studies in the field are summarized and discussed. The major 
pathophysiological pathways are introduced as well and link between heavy metals 
toxicity and their ability to initiate an oxidative damage is provided. Mobility and 
bioaccessibility of the metals is also considered as key factors in their impact on 
oxidative stress development in the plant. The metals like lead, mercury, copper, 
cadmium, iron, zinc, nickel, vanadium are depicted in the text.Heavy metals appear to 
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be significant contributors to pathological processes in the plants and oxidative stress 
is probably an important contributor to the effect. The most sensitive plant species 
are enlisted and discussed in this review. The facts presented here outline next effort 
to investigate pathological processes in the plants.  
 
Imtiaz, M., Ashraf, M., Rizwan, M.S., et al. (2018) Vanadium toxicity in chickpea 
(Cicer arietinum L.) grown in red soil: Effects on cell death, ROS and antioxidative 
systems. Ecotoxicology and Environmental Safety, 158: 139-144.  
Keywords: Vanadium; Chickpea; Cell death; Oxidative stress; Ion leakage 
 
Abstract:  
The agricultural soil contaminated with heavy metals induces toxic effects on plant 
growth. The present study was conducted to evaluate the effects of vanadium (V) on 
growth, H2O2 and enzyme activities, cell death, ion leakage, and at which 
concentration; V induces the toxic effects in chickpea plants grown in red soil. The 
obtained results indicated that the biomass (fresh and dry) and lengths of roots and 
shoots were significantly decreased by V application, and roots accumulated more V 
than shoots. The enzyme activities (SOD, CAT, and POD) and ion leakage were 
increased linearly with increasing V concentrations. However, the protein contents, 
and tolerance indices were significantly declined with the increasing levels of V. The 
results about the cell death indicated that the cell viability was badly damaged when 
plants were exposed to higher V, and induction of H2O2 might be involved in this cell 
death. In conclusion, all the applied V levels affected the enzymatic activities, and 
induced the cell death of chickpea plants. Furthermore, our results also confirmed 
that vanadium ≥ 130 mg kg−1 induced detrimental effects on chickpea plants. 
Additional investigation is needed to clarify the mechanistic explanations of V toxicity 
at the molecular level and gene expression involved in plant cell death.   

Kulkarni, R., Deobagkar, D. & Zinjarde, S. (2018) Metals in mangrove ecosystems and 
associated biota: A global perspective. Ecotoxicology and Environmental Safety, 
153: 215-228.  

Abstract:  
Mangrove forests prevalent along the intertidal regions of tropical and sub-tropical 
coastlines are inimitable and dynamic ecosystems. They protect and stabilize coastal 
areas from deleterious consequences of natural disasters such as hurricanes and 
tsunamis. Although there are reviews on ecological aspects, industrial uses of 
mangrove associated microorganisms and occurrence of pollutants in a region-specific 
manner, there is no exclusive review detailing the incidence of metals in mangrove 
sediments and associated biota in these ecosystems on a global level. In this review, 
mangrove forests have been classified in a continent-wise manner. Most of the 
investigations detail the distribution of metals such as zinc, chromium, arsenic, 
copper, cobalt, manganese, nickel, lead and mercury although in some cases levels of 
vanadium, strontium, zirconium and uranium have also been studied. Seasonal, tidal, 
marine, riverine, and terrestrial components are seen to influence occurrence, 
speciation, bioavailability and fate of metals in these ecosystems. In most of the cases, 
associated plants and animals also accumulate metals to different extents and are of 
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ecotoxicological relevance. Levels of metals vary in a region specific manner and there 
is disparity in the pollution status of different mangrove areas. Protecting these 
vulnerable ecosystems from metal pollutants is important from environmental safety 
point of view.  

6. ENVIRONMENTAL EFFECTS in TERRESTRIAL 
ORGANISMS 
No titles were identified. 

7. ENVIRONMENTAL EFFECTS in AQUATIC ORGANISMS 
Belaidi, O., Bouhedja, Y.A., Louhi, A., et al. (2018) Physico-chemical characterization 
and contamination Assessment of heavy metals in sediments of the Seybouse River-
Case of the industrial zone of Annaba (Northeast Algeria). Research Journal of 
Chemistry and Environment, 22(6): 1-11.  
Keywords: Contamination assessment; Physical and chemical parameters; Rivers; 
Sediments 
 
Abstract:  
The purpose of this work is to determine the physicochemical characteristics and to 
evaluate the degree of pollution of four heavy metals: cobalt (Co), arsenic (As), 
cadmium (Cd) and vanadium (V) Seybouse. Sediment samples were collected at a 
depth of 0-30 cm at four stations during three seasons (winter, spring and summer) 
along the Seybouse River and its tributary: MÃ©boudja. The granulometric study 
showed that the sediments had a sandy loam texture and almost invariable grain 
density (2.24 to 2.48 g / cm3). Sediment parameters: pH, cation exchange capacity 
(CEC), electrical conductivity (EC), total organic carbon (TOC), total carbonate (CO3 -) 
and total phosphorus (P) vary respectively from: 7.75-8.33; (6.12-13.78) meq / 100g; 
(1.38-1.64) mS / cm; (0.52-0.83)%; (4.46-6.54)% and (420.10-786.84) mg / kg. 
Qualitative X-ray diffraction (XRD) analysis showed that quartz is the main component 
of all the sediment samples studied and the presence of montmorillonite, small 
amounts of goethite, calcite and magnesite calcite. To determine the total metal 
concentrations, the sediments were mineralized according to the protocol described 
by the method (3050B EPA, 1996) from a triacid attack (HNO3-H2O2-HCl). Flame 
atomic absorption spectrometry (AAS) was used for the determination of As and Cd. 
Co and V were analyzed by graphite furnace (HGA). The results obtained show the 
sediments of the Seybouse and the Meboudja at a depth of 0-30 cm are of poor 
quality. Overall, the results of this study show that the sediments studied are 
moderately polluted. However, in summer the sediments of station 3 are 
contaminated particularly by the V implying a progressive degradation of the 
environment. This metallic pollution is anthropogenic in relation to the use of 
fertilizers in agriculture and urban and industrial discharges. The time-dependent 
accumulation of these metals in the sediments of the Seybouse River and Meboudja 
to a depth of 0-30 cm can cause adverse effects for the agricultural area of Annaba. 
Â© 2018 World Research Association. All rights reserved.  



 

 
 

33 

Celis-Hernandez, O., Rosales-Hoz, L., Cundy, A.B., et al. (2018) Historical trace 
element accumulation in marine sediments from the Tamaulipas shelf, Gulf of 
Mexico: An assessment of natural vs anthropogenic inputs. Science of the Total 
Environment, 622-623: 325-336.  
Keywords: 210Pb dating; Barium; Gulf of Mexico; Oil industry; Sediment cores; Trace 
element 
 
Abstract:  
The Gulf of Mexico is considered one of the world's major marine ecosystems, 
supporting important fisheries and habitats such as barrier islands, mangrove forests, 
seagrass beds, coral reefs etc. It also hosts a range of complex offshore petroleum 
exploration, extraction, and refining industries, which may have chronic or acute 
impacts on ecosystem functioning. Previous work on the marine effects of this activity 
is geographically incomplete, and has tended to focus on direct hydrocarbon impacts, 
while impacts from other related contaminants (e.g. heavy metals, salt-rich drilling 
muds) which may be discharged from oil facilities have not been widely assessed. 
Here, we examine historical trace element accumulation in marine sediments 
collected from four sites in the Tamaulipas shelf, Gulf of Mexico, in the area of the 
Arenque oil field. Dated sediment cores were used to examine the sources, and 
historical and contemporary inputs, of trace metals (including those typically present 
in oil industry discharges) and their potential biological impact in the Tamaulipas 
aquatic environment over the last 100 years. CaO (i.e. biogenic component) 
normalized data showed increasing V, Cr, Zn, Cu, Pb, Zr and Ba towards the sediment 
surface in three of the four cores, with Ba and V (based on an adverse effect index) 
possibly associated with adverse effects on organisms. Dated Ba/CaO profiles show an 
increase of 30â€“137% after opening of oil installations in the study area, and can be 
broadly correlated with increasing oil industry activities across the wider Gulf of 
Mexico. Data do not record however a clear enhancement of Ba concentration in 
sediment cores collected near to oil platforms over more distal cores, indicating that 
any Ba released from drilling platforms is incorporated quickly into the sediments 
around the drilling sites, and once this element has been deposited its rate of 
resuspension and mobility is low. Capsule abstract Sediment core data from the 
Tamaulipas shelf show the influence of oil industry activities on selected trace element 
concentrations, with Ba/CaO broadly correlating with increasing oil industry activities 
across the wider Gulf of Mexico. Â© 2017 Elsevier B.V.  
 
Chen, G. & Liu, H. (2017) Understanding the Reduction Kinetics of Aqueous 
Vanadium(V) and Transformation Products Using Rotating Ring-Disk Electrodes. 
Environmental Science & Technology, 51(20): 11643-11651.  
Keywords: Electrodes; Hydrogen-Ion Concentration; Kinetics; Oxidation-Reduction; 
Vanadium 
 
Abstract:  
Vanadium(V) is an emerging contaminant in the most recent Environmental 
Protection Agency's candidate contaminant list (CCL4). The redox chemistry of 
vanadium controls its occurrence in the aquatic environment, but the impact of 
vanadium(V) speciation on the redox properties remains largely unknown. This study 
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utilized the rotating ring-disk electrode technique to examine the reduction kinetics 
of four pH- and concentration-dependent vanadium(V) species in the presence and 
the absence of phosphate. Results showed that the reduction of VO2(+), 
HxV4O12+x((4+x)-) (V4), and HVO4(2-) proceeded via a one-electron transfer, while 
that of NaxHyV10O28((6-x-y)-) (V10) underwent a two-electron transfer. Koutecky-
Levich and Tafel analyses showed that the intrinsic reduction rate constants followed 
the order of V10 > VO2(+) > V4 > HVO4(2-). Ring-electrode collection efficiency 
indicated that the reduction product of V10 was stable, while those of VO2(+), 
HVO4(2-), and V4 had short half-lives that ranged from milliseconds to seconds. With 
molar ratios of phosphate to vanadium(V) varying from 0 to 1, phosphate accelerated 
the reduction kinetics of V10 and V4 and enhanced the stability of the reduction 
products of VO2(+), V4, and HVO4(2-). This study suggests that phosphate 
complexation could enhance the reductive removal of vanadium(V) and inhibit the 
reoxidation of its reduction product in water treatment.  
 
Copat, C., Grasso, A., Fiore, M., et al. (2018) Trace elements in seafood from the 
Mediterranean sea: An exposure risk assessment. Food and Chemical Toxicology, 
115: 13-19.  
Keywords: Italian population; Metals; Risk; Seafood; THQ 
 
Abstract:  
Fish and shellfish belonging to five different species among pelagic, benthonic and 
molluscs, were collected from the Gulf of Catania in 2017 to evaluate arsenic (As), 
cadmium (Cd), chromium (Cr), lead (Pb), manganese (Mn), nickel (Ni), selenium (Se) 
vanadium (V) and zinc (Zn). Risk of developing chronic systemic effects derived from 
seafood consumption was evaluated with the Target Hazard Quotient (THQ) and 
compared with the results obtained from the same area and the species, collected in 
2012. Hg, Cd and Pb concentrations were found below the limits set by European 
Community for human consumption in all the analysed species. The total risk is 
reduced from 1.1 to 0.49, and this result is strongly associated with the lower 
bioaccumulations levels found for Hg, Mn, Se and V. Others metals such as As, Pb, Ni 
and Zn bioaccumulation levels remain approximately the same, conversely, it is 
revealed a slight increase of Cd and Cr. Overall, the present study show a positive 
picture of the studied area, the Gulf of Catania, highlighting not only a decreased 
metal availability of the study area, but, above all, a decreased risk to develop chronic 
systemic effects derived from consumption of local seafood. Â© 2018 Elsevier Ltd.  
 
Han, T., Fan, H. & Wen, H. (2018) Dwindling vanadium in seawater during the early 
Cambrian, South China. Chemical Geology, 492: 20-29.  
Keywords: Vanadium; Redox-sensitive elements; Seawater chemistry; Redox 
conditions; Early Cambrian 
 
Abstract:  
Elemental vanadium (V), an essentially redox-sensitive metal in seawater, has had a 
significant impact on the understanding of the evolution of the atmosphere-ocean 
system throughout the history of the Earth. In fact, the geochemical cycle of V in early 
Cambrian seawater may have had an influence on the Chengjiang Biota in South China; 
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however, it has not yet been well established. Given the authigenic vanadium 
accumulation is sensitive to the redox conditions of seawater, here, to constrain the 
geochemical cycle of V in seawater during the early Cambrian, the Mo, U and total 
organic carbon (TOC) distributions with high-resolution samples from both the outer 
shelf and slope facies (e.g., the Duoding and Longbizui sections), are applied to 
evaluate the redox conditions of ambient seawater. The Mo-U relationships indicate 
that the redox conditions of the mid-depth seawater evolved in a systematic way in 
South China, transitioning from an Fe-Mn reduction zone to anoxic/intermittently 
euxinic states and then to oxic conditions during the early Cambrian. As a 
consequence, the authigenic V enrichment, constrained by the marine redox 
conditions, was mainly controlled by the Fe-Mn particulate shuttle and the reduction 
and adsorption of organic matter in anoxic/euxinic conditions. However, the 
decoupling among V, Mo, U and TOC under anoxic/euxinic conditions suggests a 
dwindling vanadium concentration in the early Cambrian seawater of South China. 
The scavenging efficiency of V from seawater is much higher than those of Mo and U 
under anoxic/euxinic conditions. Ultimately, these trace elements (e.g., Mo, U, and 
especially V) in seawater could effectively be regulated and adjusted to a reasonable 
level under the widespread anoxic/euxinic conditions. The drawdown of trace 
elements in seawater might provide an early-stage preparation of the marine 
environment for the subsequent Chengjiang Biota.   

8. MISCELLANEOUS 

Corbin, J.C., Mensah, A.A., Pieber, S.M., et al. (2018) Trace Metals in Soot and PM2.5 
from Heavy-Fuel-Oil Combustion in a Marine Engine. Environmental Science & 
Technology, 264: 319-326.  

Abstract:  
Heavy fuel oil (HFO) particulate matter (PM) emitted by marine engines is known to 
contain toxic heavy metals, including vanadium (V) and nickel (Ni). The toxicity of such 
metals will depend on the their chemical state, size distribution, and mixing state. 
Using online soot-particle aerosol mass spectrometry (SP-AMS), we quantified the 
mass of five metals (V, Ni, Fe, Na, and Ba) in HFO-PM soot particles produced by a 
marine diesel research engine. The in-soot metal concentrations were compared to 
in-PM2.5 measurements by inductively coupled plasma-optical emission spectroscopy 
(ICP-OES). We found that <3% of total PM2.5 metals was associated with soot 
particles, which may still be sufficient to influence in-cylinder soot burnout rates. Since 
these metals were most likely present as oxides, whereas studies on lower-
temperature boilers report a predominance of sulfates, this result implies that the 
toxicity of HFO PM depends on its combustion conditions. Finally, we observed a 4-to-
25-fold enhancement in the ratio V:Ni in soot particles versus PM2.5, indicating an 
enrichment of V in soot due to its lower nucleation/condensation temperature. As this 
enrichment mechanism is not dependent on soot formation, V is expected to be 
generally enriched within smaller HFO-PM particles from marine engines, enhancing 
its toxicity.  

Hu, X., Yue, Y. & Peng, X. (2018) Release kinetics of vanadium from vanadium (III, IV 
and V) oxides: Effect of pH, temperature and oxide dose. Journal of Environmental 
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Sciences (China), 67: 96-103. Available at: 
http://www.jesc.ac.cn/jesc_en/ch/reader/create_pdf.aspx?file_no=S100107421730
5934 
Keywords: Dissolution; V2O3; V2O5; Vanadium; VO2 
 
Abstract:  
Batch experiments were performed to derive the rate laws for the proton-promoted 
dissolution of the main vanadium (III, IV and V) oxides at pH 3.1â€“10.0. The release 
rates of vanadium are closely related to the aqueous pH, and several obvious 
differences were observed in the release behavior of vanadium from the dissolution 
of V2O5 and vanadium(III, IV) oxides. In the first 2 hr, the release rates of vanadium 
from V2O3 were r = 1.14Â·(H+])0.269 at pH 3.0â€“6.0 and r = 0.016Â·(H+])âˆ’ 0.048 at 
pH 6.0â€“10.0; the release rates from VO2 were r = 0.362Â·(H+])0.129 at pH 3.0â€“6.0 
and r = 0.017Â·(H+])âˆ’ 0.097 at pH 6.0â€“10.0; and the release rates from V2O5 were 
r = 0.131Â·(H+])âˆ’ 0.104 at pH 3.1â€“10.0. The release rates of vanadium from the 
three oxides increased with increasing temperature, and the effect of temperature 
was different at pH 3.8, pH 6.0 and pH 7.7. The activation energies of vanadium (III, IV 
and V) oxides (33.4â€“87.5 kJ/mol) were determined at pH 3.8, pH 6.0 and pH 7.7, 
showing that the release of vanadium from dissolution of vanadium oxides follows a 
surface-controlled reaction mechanism. The release rates of vanadium increased with 
increasing vanadium oxides dose, albeit not proportionally. This study, as part of a 
broader study of the release behavior of vanadium, can help to elucidate the pollution 
problem of vanadium and to clarify the fate of vanadium in the environment. Â© 
2017.  

Jaafar, M., Marcilla, A.L., Felipe-Sotelo, M., et al. (2018) Effect of food preparation 
using naturally-contaminated groundwater from La Pampa, Argentina: Estimation 
of elemental dietary intake from rice and drinking water. Food Chemistry, 246: 258-
265.  

Abstract:  
Water from La Pampa, Argentina, was used for washing and cooking rice to examine 
the in-situ impact of using naturally-contaminated water for food preparation on the 
elemental dietary intake. Whilst washing with the control tap water (28 mu g/L As) 
reduced the concentration of As in rice by 23\%, the use of different well waters (281-
1144 mu g/L) increased As levels significantly (8-227\%) in comparison with the 
original concentration in the rice (0.056 mu g/g). Cooking the rice at a low water-to-
rice ratio (2:1) using modern methods increased the levels of As in the cooked samples 
by 2-3 orders of magnitude for both pre-washed and un-washed rice. Similar trends 
were observed for vanadium. Although the levels of manganese, iron, copper, zinc and 
molybdenum in rice were reduced during washing and cooking for most water 
samples, the molybdenum concentration in the cooked rice doubled (2.2-2.9 mu g/g) 
when using water containing > 1 mg/L Mo. 

Nawaz, M.A., Chen, C., Shireen, F., et al. (2018) Improving vanadium stress tolerance 
of watermelon by grafting onto bottle gourd and pumpkin rootstock. Plant Growth 
Regulation, 85(1): 41-56.  
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Abstract:  
Vanadium (V) is a transition metal found in the Earth crust. V adversely affects plant 
growth and development. Besides several other management practices, grafting of 
scion cultivars onto appropriate rootstock provides a suitable solution. Grafting is an 
important agro-technical procedure utilized to enhance the capacity of plants to 
tolerate biotic and abiotic stresses. In this study, watermelon was grafted onto bottle 
gourd and pumpkin rootstock, and self-grafted watermelon plants were utilized as a 
control. V was applied at the rate of 50 mg/L under hydroponic conditions. The result 
showed that V application substantially reduces the growth of watermelon plants, 
however, grafting of watermelon onto bottle gourd and pumpkin rootstock improves 
V stress tolerance of watermelon by reducing the V concentration in leaf tissues, 
improving the relative chlorophyll content (SPAD index) and photosynthetic 
assimilation, up-regulating the expression of SOD (Cla008698, Cla0012125, Cla009820 
and Cla001158), glutathione S-transferase (Cla013224) and glutathione peroxidase 
(Cla021039) genes in the leaves, and enhancing the activities of antioxidant enzymes 
(SOD, CAT). The scanning electron microscopy (SEM) of the root tips showed that 
minimal damage of roots was observed for pumpkin roots compared with the roots of 
watermelon and bottle gourd under V stress conditions. So far as we know, these 
results are the first evidence that grafting mitigates V stress in plants.  

Parihar, A., Jerry, M., Datta, S., et al. (2018) Stochastic IMT (Insulator-metal-
transition) Neurons: An interplay of thermal and threshold noise at bifurcation. 
Frontiers in Neuroscience, 12.  
Keywords: FitzHugh-Nagumo (FHN) neuron model; Insulator-metal transition; 
Ornstein-Uhlenbeck process; Stochastic neuron; Threshold noise; Vanadium-dioxide 
 
Abstract:  
Artificial neural networks can harness stochasticity in multiple ways to enable a vast 
class of computationally powerful models. Boltzmann machines and other stochastic 
neural networks have been shown to outperform their deterministic counterparts by 
allowing dynamical systems to escape local energy minima. Electronic implementation 
of such stochastic networks is currently limited to addition of algorithmic noise to 
digital machines which is inherently inefficient; albeit recent efforts to harness 
physical noise in devices for stochasticity have shown promise. To succeed in 
fabricating electronic neuromorphic networks we need experimental evidence of 
devices with measurable and controllable stochasticity which is complemented with 
the development of reliable statistical models of such observed stochasticity. Current 
research literature has sparse evidence of the former and a complete lack of the latter. 
This motivates the current article where we demonstrate a stochastic neuron using an 
insulator-metal-transition (IMT) device, based on electrically induced phase-
transition, in series with a tunable resistance. We show that an IMT neuron has 
dynamics similar to a piecewise linear FitzHugh-Nagumo (FHN) neuron and 
incorporates all characteristics of a spiking neuron in the device phenomena. We 
experimentally demonstrate spontaneous stochastic spiking along with electrically 
controllable firing probabilities using Vanadium Dioxide (VO2) based IMT neurons 
which show a sigmoid-like transfer function. The stochastic spiking is explained by two 
noise sources - thermal noise and threshold fluctuations, which act as precursors of 
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bifurcation. As such, the IMT neuron is modeled as an Ornstein-Uhlenbeck (OU) 
process with a fluctuating boundary resulting in transfer curves that closely match 
experiments. The moments of interspike intervals are calculated analytically by 
extending the first-passage-time (FPT) models for Ornstein-Uhlenbeck (OU) process 
to include a fluctuating boundary. We find that the coefficient of variation of 
interspike intervals depend on the relative proportion of thermal and threshold noise, 
where threshold noise is the dominant source in the current experimental 
demonstrations. As one of the first comprehensive studies of a stochastic neuron 
hardware and its statistical properties, this article would enable efficient 
implementation of a large class of neuro-mimetic networks and algorithms. Â© 2018 
Parihar, Jerry, Datta and Raychowdhury.  
 
Punitha, T., Phang, S.-., Juan, J.C., et al. (2018) Environmental Control of Vanadium 
Haloperoxidases and Halocarbon Emissions in Macroalgae. Marine Biotechnology, 
20(3): 282-303.  
Keywords: Algal biotechnology; Bromoperoxidases; Halocarbons; Haloperoxidases; 
Iodoperoxidase; Macroalgae 
 
Abstract:  
Vanadium-dependent haloperoxidases (V-HPO), able to catalyze the reaction of halide 
ions (Clâˆ’, Brâˆ’, I-) with hydrogen peroxide, have a great influence on the production 
of halocarbons, which in turn are involved in atmospheric ozone destruction and 
global warming. The production of these haloperoxidases in macroalgae is influenced 
by changes in the surrounding environment. The first reported vanadium 
bromoperoxidase was discovered 40 years ago in the brown alga Ascophyllum 
nodosum. Since that discovery, more studies have been conducted on the structure 
and mechanism of the enzyme, mainly focused on three types of V-HPO, the chloro- 
and bromoperoxidases and, more recently, the iodoperoxidase. Since aspects of 
environmental regulation of haloperoxidases are less well known, the present paper 
will focus on reviewing the factors which influence the production of these enzymes 
in macroalgae, particularly their interactions with reactive oxygen species (ROS). Â© 
2018 Springer Science+Business Media, LLC, part of Springer Nature.  

Radlow, M., Czjzek, M., Jeudy, A., et al. (2018) X-ray Diffraction and Density 
Functional Theory Provide Insight into Vanadate Binding to Homohexameric 
Bromoperoxidase II and the Mechanism of Bromide Oxidation. ACS Chemical 
Biology, 13(5): 1243-1259.  

Abstract:  
X-ray diffraction of native bromoperoxidase II (EC 1.11.1.18) from the brown alga 
Ascophyllum nodosum reveals at a resolution of 2.26 Ã… details of orthovanadate 
binding and homohexameric protein organization. Three dimers interwoven in 
contact regions and tightened by hydrogen-bond-clamped guanidinium stacks along 
with regularly aligned water molecules form the basic structure of the enyzme. Intra- 
and intermolecular disulfide bridges further stabilize the enzyme preventing 
altogether the protein from denaturing up to a temperature of 90 Â°C, as evident from 
dynamic light scattering and the on-gel ortho-dianisidine assay. Every monomer binds 
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one equivalent of orthovanadate in a cavity formed from side chains of three 
histidines, two arginines, one lysine, serine, and tryptophan. Protein binding occurs 
primarily through hydrogen bridges and superimposed by Coulomb attraction 
according to thermochemical model on density functional level of theory (B3LYP/6-
311++Gâˆ—). The strongest attractor is the arginine side chain mimic N-
methylguanidinium, enhancing in positive cooperative manner hydrogen bridges 
toward weaker acceptors, such as residues from lysine and serine. Activating 
hydrogen peroxide occurs in the thermochemical model by side-on binding in 
orthovanadium peroxoic acid, oxidizing bromide with virtually no activation energy to 
hydrogen bonded hypobromous acid. Â© 2018 American Chemical Society.  

Ramachandra Bhat, L., Vedantham, S., Krishnan, U.M., et al. (2018) A non-enzymatic 
two step catalytic reduction of methylglyoxal by nanostructured V2O5 modified 
electrode. Biosensors and Bioelectronics, 103: 143-150.  
Keywords: Blood Plasma; Electrochemical biosensor; Methylglyoxal; Non-enzymatic 
detection; Vanadium pentoxide 
 
Abstract:  
Methylglyoxal (MG) is a predominant precursor for advanced glycation end products 
(AGEs) due to its protein glycation reactions, which are the major causes of diabetic 
complications. MG is explored as a significant biomarker towards the prediction of 
diabetic complications. With this background, a non-enzymatic electrochemical 
biosensor has been developed to detect MG in human blood plasma samples. 
Microwave synthesized V2O5 nanoplates were used as interface material in the 
fabrication of modified gold (Au) working electrode for electrochemical MG biosensor. 
Orthorhombic crystal structured V2O5 with an oxidation state of +5 exhibited specific 
MG sensing performance. Cyclic voltammetry and amperometry studies confirmed 
the electrocatalytic nature of V2O5 nanoplates modified Au electrode in the detection 
of MG. Non-enzymatic V2O5 modified Au electrode showed a sensitivity of 4.519 ÂµA 
ÂµMâˆ’1 with a linear range of 3â€“30 ÂµM, limit of detection (LOD) of 0.24 ÂµM, 
limit of quantification (LOQ) of 0.80 ÂµM and a response time less than 8 s towards 
MG. The lifetime and percentage recovery of the sensor was found to be 25 days (90%) 
and 102.5â€“108.7% respectively. Â© 2017 Elsevier B.V.  
 
Simo, A., Drah, M., Sibuyi, N.R.S., et al. (2018) Hydrothermal synthesis of cobalt-
doped vanadium oxides: Antimicrobial activity study. Ceramics International, 44(7): 
7716-7722.  
Keywords: Cobalt-vanadate; Nanoparticles; Magnetism; Bacteria strain 
 
Abstract:  
Abstract Cobalt-doped vanadium oxide (CoVOx) nanocomposites were synthesized 
using facile hydrothermal sol-gel method. The final products were annealed at 500 °C 
in the furnace for 2 h under vacuum and air, which led to Co3(VO4)2, CoV2O6 and 
pure V2O5 powders respectively. The nanoparticles (NPs) were characterized by X-ray 
Diffraction and Scanning Electron Microscopy (SEM). The magnetization behavior of 
the samples shows step–like increase for CoV2O6 material while the magnetic 
moment is quasi saturated at 2 T for Co3(VO4)2. The antibacterial activity of CoVOx 



 

 
 

40 

nanocomposites was tested against two gram negative and two gram positive 
bacterial isolates. The bacterial strains were treated with increasing concentrations of 
NPs (0–3.5 mg/ml) for 24 h. The cell viability was assessed using Alamar Blue assay to 
monitor the response and health of the cells in culture after treatment with various 
pathogens. Among the three NPs tested, Co3(VO4)2 and CoV2O6 showed enhanced 
anti-bacterial activity on the four isolates compared to V2O5 which manifests an 
activity on E.coli at the highest dosage.  
 
Wang, L., Lin, H., Dong, Y., et al. (2018) Effects of cropping patterns of four plants on 
the phytoremediation of vanadium-containing synthetic wastewater. Ecological 
Engineering, 115: 27-34.  
Keywords: Cropping patterns; Heavy metals; Phytoremediation; Vanadium; 
Wastewater 
 
Abstract:  
The effects of cropping patterns of four terrestrial plants (Artemisia selengensis, 
Trifolium repens, Houttuynia cordata and Medicago sativa) on purifying vanadium-
containing wastewater co-polluted by V, Cr, Cd and Pb along with their impact 
pathway was investigated. The results revealed that reasonable cropping pattern 
could significantly improve the efficiency of phytoremediation for wastewater, which 
was depended on three factors, namely, total biomass, metal concentration in plants 
and metal adsorption at root surface. Pattern VII (3:4:1:2, plants mass ratio) showed 
the best purification effect with 74.15% V, 78.78% Cr, 53.09% Cd and 91.25% Pb 
removal for the first influent. The root adsorption contributed 57.96%, 46.66%, 
41.27% and 49.35% to the total removal of V, Cr, Cd, and Pb. By contrast, in pattern III 
(2:2:4:2), the maximum plant uptake pattern, only 33.84% V, 29.68% Cr, 18.33% Cd 
and 35.84% Pb removed from the wastewater were contributed by root adsorption. 
Our research may open up further scope of utilizing co-cropping of plants for 
enhancing phytoremediation of metals co-contaminated wastewater. The possible 
mechanism involves processes that would improve rhizosphere environment, such as 
the activities of rhizosphere microbes, root exudates, pH and redox potential, by 
reasonable co-planting. Â© 2018 Elsevier B.V.  
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Abstract:  
Solid wastes are currently produced in large amounts. Although bioleaching of metals 
from solid wastes is an economical and sustainable technology, it has seldom been 
used to recycle metals from abandoned catalyst. In this study, the bioleaching of 
vanadium from V2O5-WO3/TiO2 catalyst were comprehensively investigated through 
five methods: Oligotrophic way, Eutrophic way, S-mediated way, Fe-mediated way 
and Mixed way of S-mediated and Fe-mediated. The observed vanadium bioleaching 
effectiveness of the assayed methods was follows: S-
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mediated>Mixed>Oligotrophic>Eutrophic>Fe-mediated, which yielded the maximum 
bioleaching efficiencies of approximately 90%, 35%, 33%, 20% and 7%, respectively. 
The microbial community analysis suggested that the predominant genera 
Acidithiobacillus and Sulfobacillus from the S-mediated bioleaching way effectively 
catalyzed the vanadium leaching, which could have occurred through the indirect 
mechanism from the microbial oxidation of S(0). In addition, the direct mechanism, 
involving direct electron transfer between the catalyst and the microorganisms that 
attached to the catalyst surface, should also help the vanadium to be leached more 
effectively. Therefore, this work provides guidance for future research and practical 
application on the treatment of waste V2O5-WO3/TiO2 catalyst.  
 
Wen, J., Ning, P., Cao, H., et al. (2018) Recovery of High-Purity Vanadium from 
Aqueous Solutions by Reusable Primary Amines N1923 Associated with 
Semiquantitative Understanding of Vanadium Species. ACS Sustainable Chemistry 
and Engineering, 6(6): 7619-7626.  
Keywords: ESI-TOF-MS; High-purity NH4VO3; Primary N1923; Vanadium recovery; 
Vanadium species 
 
Abstract:  
The recovery of high-purity vanadium has attracted significant attention regarding 
both sustainability and environmental protection necessities. However, insufficient 
understanding of vanadium species in aqueous solution constrains further 
optimization of the vanadium recovery process. Here, a closed-loop technical route 
(extraction and stripping) was realized to recover high-purity vanadium products by in 
situ monitoring/controlling vanadium species. The evolution of vanadium species in 
the extraction reaction was semiquantitatively visualized by the system combined 
with annular centrifugal contactors (ACCs) and electrospray ionization time-of-flight 
mass spectrometry (ESI-TOF-MS), while the active (V4 and V10 species) and nonactive 
(H2VO4-) vanadium species were identified. In the stripping process, the behaviors of 
vanadium species have been described, which affected the morphology of recycled 
NH4VO3 products. As a result, the transformation pathway of vanadium species in the 
whole recovery process was performed. Under deep studies of vanadium speciation, 
pilot-scale experiments have been carried out using actual leaching solution, and high-
purity V2O5 products (99.9%) were obtained. Â© 2018 American Chemical Society.  
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Abstract:  
Calcification roastingâ€“acid leaching of high-chromium vanadium slag (HCVS) was 
conducted to elucidate the roasting and leaching behaviors of vanadium and 
chromium. The effects of the purity of CaO, molar ratio between CaO and V2O5 
(n(CaO)/n(V2O5)), roasting temperature, holding time, and the heating rate used in 
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the oxidationâ€“calcification processes were investigated. The roasting process and 
mechanism were analyzed by X-ray diffraction (XRD), scanning electron microscopy 
(SEM), and thermogravimetryâ€“differential scanning calorimetry (TGâ€“DSC). The 
results show that most of vanadium reacted with CaO to generate calcium vanadates 
and transferred into the leaching liquid, whereas almost all of the chromium remained 
in the leaching residue in the form of (Fe0.6Cr0.4)2O3. Variation trends of the 
vanadium and chromium leaching ratios were always opposite because of the 
competitive reactions of oxidation and calcification between vanadium and chromium 
with CaO. Moreover, CaO was more likely to combine with vanadium, as further 
confirmed by thermodynamic analysis. When the HCVS with CaO added in an 
n(CaO)/n(V2O5) ratio of 0.5 was roasted in an air atmosphere at a heating rate of 
10Â°C/min from room temperature to 950Â°C and maintained at this temperature for 
60 min, the leaching ratios of vanadium and chromium reached 91.14% and 0.49%, 
respectively; thus, efficient extraction of vanadium from HCVS was achieved and the 
leaching residue could be used as a new raw material for the extraction of chromium. 
Furthermore, the oxidation and calcification reactions of the spinel phases occurred 
at 592 and 630Â°C for n(CaO)/n(V2O5) ratios of 0.5 and 5, respectively. Â© 2018, 
University of Science and Technology Beijing and Springer-Verlag GmbH Germany, 
part of Springer Nature.  
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Abstract:  
Growing interest in monoclinic VO2 nanoparticles (NPs) among consumers and the 
industries of window coatings, solar sensors etc. has brought particular attention to 
their safety concerns. The toxicity of this new class of nanomaterials in bacterial 
ecosystems has not yet been evaluated. The degree of crystallinity is a significant 
parameter that determines the performance of materials. However, the previously 
reported methods for toxicity assessment have neglected its influence. In this work, 
we systematically evaluated the toxicity of VO2 NPs with different degrees of 
crystallinity to four typical bacterial strains and studied the influence of 
physicochemical properties and aging treatment on their antibacterial effect. The 
results showed that the toxicity of VO2 nanoparticles was very low. Interestingly, we 
found that antibacterial properties of VO2 NPs were dependent on both bacterial 
strains and VO2 particle properties. In addition, the highly crystalline VO2 NPs were 
more toxic than normal and industrial VO2 particles. We attribute the crystallinity-
related toxicity to the dissolved vanadium, the physical interactions between the 
bacteria and particles, and the generation of reactive oxygen species, as supported by 
our experimental results and theoretical calculation.  

 


