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Introduction 
This report presents the bibliographic details of the 74 papers identified as being 
published during the period October 2018 to December 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 
Aakre, I., Henjum, S., Folven Gjengedal, E.L., et al. (2018) Trace Element Concentrations in 
Drinking Water and Urine among Saharawi Women and Young Children. Toxics, 6(3): 
10.3390/toxics6030040. Available at: https://www.mdpi.com/2305-6304/6/3/40/pdf 
Keywords: chemical elements; drinking water; thyroid dysfunction; trace elements; urine. 
 
Abstract:  
Poor water quality has been reported along with a variety of negative health outcomes in the 
Saharawi refugee camps in Algeria. We assessed the concentration of elements in drinking 
water and urine in refugee women and children. Twenty-four samples of distributed public 
drinking water were collected, along with urine samples from 77 women and 296 children. 
Using inductively coupled plasma mass spectrometry, we analyzed water and urine for 31 and 
10 elements, respectively. In addition, the water samples were analyzed for five anions by ion-
exchange chromatography. Data were described according to two areas: zone 1 with purified 
water and water with naturally better quality, and zone 2 with only partially purified water. 
Most elements in drinking water had significantly higher concentration in zone 2 compared 
with zone 1. Sodium, chloride, nitrite, and nitrate were the parameters that exceeded the 
WHO Guidelines for Drinking Water Quality. Among both women and children, urinary 
concentration of vanadium, arsenic, selenium, lead, iodine, and uranium exceeded reference 
values, and most of the elements were significantly higher in zone 2 compared to zone 1. Even 
though water purification in the Saharawi refugee camps has increased during the last years, 
some elements are still exceeding the WHO guidelines for drinking water quality. Moreover, 
urinary exposure of some elements exceeded reference values from the literature. Further 
effort should be made to improve the water quality among the Saharawi refugees.  
 
Alvarez, M.d.P. & Carol, E. (2019) Geochemical occurrence of arsenic, vanadium and fluoride 
in groundwater of Patagonia, Argentina: Sources and mobilization processes. Journal of 
South American Earth Sciences, 89: 1-9.  
Available at:  
https://reader.elsevier.com/reader/sd/pii/S0895981118302116?token=38276EA6C7AEEC6D
B6A3E83835AC69C433C992B17F2D05FDBEA1CD5BAEE9FDAF8D8229D377A12C70678A1916
7585951C 
Keywords: Hydrogeochemical processes; Groundwater; Sediment interaction; Trace 
elements; Water supply; Península valdés. 

Abstract:  
Contamination of groundwater in different parts of the world is a result of natural and/or 
anthropogenic sources, leading to adverse effects on human health and the ecosystem. In 
Península Valdés, where groundwater is the only source of supply, high concentrations of As 
and F- were registered. Since it is a region without industrial activity, an analysis of possible 
natural sources of contamination is necessary. The aim of this study is to analyse the 
hydrological processes that determines the presence and mobilization of those elements 
through the analysis of the mineralogy of the aquifer sediments and the ionic water 
relationships. The productive aquifer, dominated by psamites, coquinas and siltstone is 
located between 29 and 42 m below ground surface. The hydrochemistry studied from 105 
sampling points, shows that groundwater is dominated by Na-Cl ions and, in the fresh water 
sectors, the ionic type is Na-HCO3 to Na-Cl. In 17 of these samples, Zn, Cr, Mn, As, V, Sr, Fe, F 
ions were measured and As and F contents above the potability limit were recorded. These 
contents vary between 0.01 and 0.40 mg/L in As and between 0.31 and 4 in F- which are both 
associated with elevated V values. The optical petrographic microscope observations and the 
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X-ray diffraction measurements show that the sediments are dominated by volcanic lithic 
fragments, volcanic glass shards and quartz, plagioclase, pyroxenes and magnetite clasts. The 
scanning electron microscopy, combined with the energy dispersive X-ray analysis, shows that 
the highest concentrations of As are associated with volcanic shards and iron oxides. The 
combined analysis of all these elements leads to conclude that the processes which explain 
the presence of those ions are a result of the interaction of groundwater with the components 
of the aquifer sediments. At alkaline pH, the high solubility of the amorphous silica of vitreous 
shards allows the release of As, V and F- ions towards the solution. Thus, adsorption-
desorption processes can also control the presence of these ions in groundwater. Both As and 
V (in solution in the form of oxyanions) can be adsorbed by iron oxides, while F- anions have 
more affinity to be adsorbed by the carbonate facies, some of them re-precipitated as a result 
of the increase in pH. The identified hydrogeological processes provide information for the 
planning of water purification measures that tend to improve the water resources 
management in a large arid region of Patagonia.  

Aprea, M.C., Apostoli, P., Bettinelli, M., et al. (2018) Urinary levels of metal elements in the 
non-smoking general population in Italy: SIVR study 2012-2015. Toxicology Letters, 298: 
177-185.  
Keywords: Adolescent; Adult; Environmental Monitoring/methods; Female; Humans; Italy; 
Laboratory Proficiency Testing; Male; Mass Spectrometry; Metals/urine; Middle Aged; 
Observer Variation; Reference Values; Reproducibility of Results; Urinalysis; Young Adult; 
Carcinogenic metals; General population; Lifestyles; Pollution; Urine. 

Abstract:  
The purpose of this study of the Italian Society of Reference Values (SIVR) was to provide the 
reference values for metals in the urine of the Italian general population. Thirteen sampling 
centres situated in the north, centre and south of Italy took part in this project. Each sampling 
centre selected 20 adult subjects. The sample was made up of 120 male and 140 female non-
smokers or smokers who had abandoned the habit at least 5 years previously, aged between 
18 and 60 years. Urine samples were obtained from the same subjects in June and again in 
November of the same year. During collection of these two samples, we administered an ad 
hoc questionnaire designed to assess factors that might influence exposure and the results of 
the study such as personal characteristics, occupational or extra-occupational activities, 
dietary habits, the presence of dental fillings containing amalgam, the frequency and mode of 
exposure to passive smoking and exhaust gases of motor vehicles (traffic). Therefore, the 
urinary levels of thirteen trace elements (Be, Cd, Co, Cr, Cu, In, Mn, Ni, Pb, Pt, Sb, Tl and V) 
were determined by Inductively Coupled Plasma Mass Spectrometry. The concentrations 
obtained (95(th) percentile) are in mug/L: 0.034, 0.900, 2.24, 0.600, 24.0, 0.013, 1.53, 4.44, 
2.64, 0.022, 0.095, 0.759 and 0.855 for Be, Cd, Co, Cr, Cu, In, Mn, Ni, Pb, Pt, Sb, Tl and V, 
respectively. Further studies with a larger number of subjects are needed in order to continue 
the biomonitoring of the Italian general population and to monitor the modified levels over 
time.  

Badea, M., Luzardo, O.P., Gonzalez-Antuna, A., et al. (2018) Body burden of toxic metals and 
rare earth elements in non-smokers, cigarette smokers and electronic cigarette users. 
Environmental Research, 166: 269-275.  
Keywords: Heavy metals; Electronic cigarette; Smoking; Exposure; Rare earth elements; 
Tobacco; alcohol-consumption; tobacco-smoke; e-waste; serum; selenium; health; age; 
population; cadmium. 
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Abstract:  
Smoking is considered an important source for inorganic elements, most of them toxic for 
human health. During the last years, there has been a significant increase in the use of e-
cigarettes, although the role of them as source of inorganic elements has not been well 
established. A cross-sectional study including a total of 150 subjects from Brasov (Romania), 
divided into three groups (non-smokers, cigarette smokers and electronic cigarettes smokers) 
were recruited to disclose the role of smoking on the human exposure to inorganic elements. 
Concentration of 42 elements, including trace elements, elements in the ATSDR's priority 
pollutant list and rare earth elements (REE) were measured by ICP-MS in the blood serum of 
participants. Cigarette smokers showed the highest levels of copper, molybdenum, zinc, 
antimony, and strontium. Electronic cigarette (e-cigarette) users presented the highest 
concentrations of selenium, silver, and vanadium. Beryllium, europium and lanthanides were 
detected more frequently among e-cigarette users (20.6%, 23.5%, and 14.7%) than in 
cigarette smokers (1.7%, 19.0%, and 12.1%, respectively); and the number of detected REE 
was also higher among e-cigarette users (11.8% of them showed more than 10 different 
elements). Serum levels of cerium and erbium increased as the duration of the use of e-
cigarettes was longer. We have found that smoking is mainly a source of heavy metals while 
the use of e-cigarettes is a potential source of REE. However, these elements were detected 
at low concentrations.  

Domingo-Relloso, A., Grau-Perez, M., Galan-Chilet, I., et al. (2018) Urinary metals and metal 
mixtures and oxidative stress biomarkers in an adult population from Spain: The Hortega 
Study. Environment International, 123: 171-180.  
Available at:  
https://www.sciencedirect.com/science/article/pii/S0160412018312947/pdfft?md5=59346f
c87b7c17341a269ec52bc3118c&pid=1-s2.0-S0160412018312947-main.pdf 
Keywords: Metal mixtures; Oxidative stress; Population-based; Urine metals. 
 
Abstract:  
INTRODUCTION: Few studies have investigated the role of exposure to metals and metal 
mixtures on oxidative stress in the general population. OBJECTIVES: We evaluated the cross-
sectional association of urinary metal and metal mixtures with urinary oxidative stress 
biomarkers, including oxidized to reduced glutathione ratio (GSSG/GSH), malondialdehyde 
(MDA), and 8oxo7,8dihydroguanine (8-oxo-dG), in a representative sample of a general 
population from Spain (Hortega Study). METHODS: Urine antimony (Sb), barium (Ba), 
cadmium (Cd), chromium (Cr), cobalt (Co), copper (Cu), molybdenum (Mo), vanadium (V) and 
zinc (Zn) were measured by ICPMS in 1440 Hortega Study participants. RESULTS: The 
geometric mean ratios (GMRs) of GSSG/GSH comparing the 80th to the 20th percentiles of 
metal distributions were 1.15 (95% confidence intervals [95% CI]: 1.03-1.27) for Mo, 1.17 
(1.05-1.31) for Ba, 1.23 (1.04-1.46) for Cr and 1.18 (1.00-1.40) for V. For MDA, the 
corresponding GMRs (95% CI) were 1.13 (1.03-1.24) for Zn and 1.12 (1.02-1.23) for Cd. In 8-
oxo-dG models, the corresponding GMR (95% CI) were 1.12 (1.01-1.23) for Zn and 1.09 (0.99-
1.20) for Cd. Cr for GSSG/GSH and Zn for MDA and 8-oxo-dG drove most of the observed 
associations. Principal component (PC) 1 (largely reflecting non-essential metals) was 
positively associated with GSSG/GSH. The association of PC2 (largely reflecting essential 
metals) was positive for GSSG/GSH but inverse for MDA. CONCLUSIONS: Urine Ba, Cd, Cr, Mo, 
V and Zn were positively associated with oxidative stress measures at metal exposure levels 
relevant for the general population. The potential health consequences of environmental, 
including nutritional, exposure to these metals warrants further investigation.  
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El-Alam, I., Verdin, A., Fontaine, J., et al. (2018) Ecotoxicity evaluation and human risk 
assessment of an agricultural polluted soil. Environmental Monitoring and Assessment, 
190(12): 738-018-7077-5.  
Available at:  
https://www.researchgate.net/profile/Anthony_Verdin/publication/329073654_Ecotoxicity
_evaluation_and_human_risk_assessment_of_an_agricultural_polluted_soil/links/5bfbc11c
299bf1a02033421c/Ecotoxicity-evaluation-and-human-risk-assessment-of-an-agricultural-
polluted-soil.pdf 
Keywords: Biodiversity; Ecotoxicity; Microbial biomass; Soil pollution; Toxicity. 
 
Abstract:  
The present study aims to evaluate the nature and level of chemical pollution as well as the 
potential toxicity and ecotoxicity of an agricultural soil irrigated by the water of Litani River. 
Our findings showed that the soil was mainly contaminated by alkanes (hentriacontane, 
octadecane, hexadecane) and metal trace elements (nickel, vanadium, chromium, and 
manganese). Soil organic extracts showed high cytotoxicity against human hepatic (HepG2) 
and bronchial epithelial cells (Beas-2B). Soil ecotoxicity was revealed by seed germination 
inhibition of several plant species (wheat, clover, alfalfa, tall fescue, and ryegrass) ranging 
from 7 to 30% on the polluted soil compared to non-polluted one. In addition, significant 
decreases in telluric microbial biomasses (bacterial and fungal biomasses), quantified by 
phospholipid fatty acids (PLFA) analysis were observed in polluted soil compared to non-
contaminated soils. The density of the arbuscular mycorrhizal fungal (AMF) spores isolated 
from the polluted soil was about 316 spores/100 g. Three main AMF species were identified 
as Funelliformis mosseae, Septoglomus constrictum, and Claroideoglomus lamellosum. 
Moreover, 16 indigenous plant species were inventoried with Silybum marianum L. as the 
dominant one. Plant biodiversity indices (Shannon, Simpson, Menhinick, and Margaleff) were 
lower than those found in other contaminated soils. Finally, it was found that all the present 
plant species on this polluted site were mycorrhized, suggesting a possible protection of these 
plants against encountered pollutants, and the possibility to use AMF-assisted 
phytoremediation to clean-up such a site.  
 
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 International, 
25(13): 12234-12245.  
Available at:  
https://www.researchgate.net/publication/320334574_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 
Keywords: Adult; Dust/analysis; Environmental Monitoring; Environmental 
Pollutants/analysis; Female; Hair/chemistry; Humans; Male; Metals/analysis; Middle Aged; 
Pakistan; Young Adult; Deposited dust; Human hair; 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: Ti > Sr > Ba > V > Ga > Sn > Tl > Sb similar to the upper continental crust. 
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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: Sr > Ba > Ti > Ga > V > Sn > Sb > 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 (HI > 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.  
 
Esposito, F., Nardone, A., Fasano, E., et al. (2018) A systematic risk characterization related 
to the dietary exposure of the population to potentially toxic elements through the 
ingestion of fruit and vegetables from a potentially contaminated area. A case study: The 
issue of the "Land of Fires" area in Campania region, Italy. Environmental Pollution (Barking, 
Essex : 1987), 243(Pt B): 1781-1790. 
Keywords: Agroecosystem pollution; Anthropogenic pollution; Heavy metals; Human health; 
Maximum cumulative ratio; Risk assessment. 
 
Abstract:  
Potentially toxic elements are widespread soil contaminants, whose occurrence could entail 
a concern for human health upon ingestion of fruit and vegetables harvested in a polluted 
area. This work set out to evaluate the concentrations of lead and cadmium as well as the 
levels of thirteen heavy metals for which a limit value is yet to be established by the food 
safety authorities, in order to perform a risk characterization related to the dietary intake of 
these metals and to provide a scientific opinion with wider relevance in the light of current 
worldwide regulatory issues. The sampling consisted of fruit and vegetables grown in a 
potentially contaminated area of southern Italy due to the illegal dump of hazardous wastes. 
An evaluation of the dietary exposure through the calculation of the Hazard Index (HI), the 
Maximum Cumulative Ratio (MCR) and the Target Cancer Risk (TCR) was adopted to this end. 
The results revealed that about the 30% of samples showed quantifiable levels of chemicals 
and no significant difference emerged between the potentially polluted area and the nearby 
cities that were selected as a control landfill site. The overall risk characterization for non-
carcinogenic endpoints showed that the HI did not reach unsafe values, except for a small 
number of samples mainly because of aberrant occurrences and, in any case, the cumulative 
toxicity was mainly driven by thallium and vanadium. As far as the carcinogenic effects of 
arsenic are concerned, the distribution of TCR values broadly lay below the safety threshold; 
a certain percentage of data, however, exceeded this limit and should be taken into account 
for the enforcement of future regulatory thresholds.  
 
Fred-Ahmadu, O.H., Adedapo, A.E., Oloyede, M.O., et al. (2018) Chemical speciation and 
characterization of trace metals in dry Camellia sinensis and herbal tea marketed in Nigeria. 
Journal of Health and Pollution, 8(19): 180912.  
Available at: http://www.journalhealthpollution.org/doi/pdf/10.5696/2156-9614-
8.19.180912 
Keywords: tea; Camellia sinensis; trace metals; herbal tea; chemical fractionation. 
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Abstract:  
Background. Trace metals from anthropogenic activities have been found to occur in tea 
brands and pose potential human health risks to consumers.  
Objectives. The present study assessed the concentrations of trace metals in green, black and 
herbal tea brands using a modified Community Bureau of Reference sequential extraction 
method.  
Methods. Fifteen (15) Camellia sinensis and eight (8) herbal tea samples commonly consumed 
in Nigeria were collected and analyzed for trace metals. The concentrations of cadmium (Cd), 
chromium (Cr), copper (Cu), manganese (Mn), nickel (Ni), lead (Pb), vanadium (V), and zinc 
(Zn) in extract fractions were analyzed using microwave plasma atomic emission spectroscopy 
(MP-AES).  
Results. Trace metals were detected in all of the samples investigated. The concentrations of 
trace metals in 4 stages (soluble/exchangeable/carbonates bound fraction, reducible fraction, 
oxidizable fraction, residual fraction) of sequential and pseudo-total metal extraction 
procedures are presented. The concentrations of Cd, Cr, Cu, Mn, Ni, Pb, V, and Zn in the 
exchangeable/carbonate bound fraction for green tea ranged between 0.27–1.47, ND-0.33, 
ND-0.44, 7.05–33.04, 0.23–0.69, ND-0.51, ND-0.16 and 0.18–1.99 mg/kg, ND-0.73, 0.15–0.36, 
0.36–0.59, 1.38–30.07, 0.15–0.54, 0.05–0.76, 0.15–0.34 and 0.27–0.77 mg/kg and 0.54–0.64, 
0.25–0.41, 0.35–0.47, 18.72–23.98, 0.30–0.55, 0.15–0.21, 0.15–0.23 and 0.30–0.48 mg/kg for 
hebal tea, respectively. 
Conclusion. The metal content in the investigated tea indicated low to enhanced 
concentrations. Locally produced black teas recorded relatively low trace metal contents 
compared to the green and herbal tea samples. The most bioavailable trace metal was Mn, 
while Zn was most preferably bound to the residual fraction. Cadmium, Cr, Cu, Ni, Pb, and V 
were distributed at varied concentrations among other extractable phases. Daily consumption 
of the investigated tea products may expose consumers to potentially toxic metals as well as 
essential elements.  
 
Hu, J., Peng, Y., Zheng, T., et al. (2018) Effects of trimester-specific exposure to vanadium on 
ultrasound measures of fetal growth and birth size: a longitudinal prospective prenatal 
cohort study. The Lancet Planetary Health, 2(10): e427-e437.  
Available at:  
https://reader.elsevier.com/reader/sd/pii/S2542519618302109?token=D62C456379507B5B
73778B84F9BFCAF15BB015DCA31B961BBEA25E8D711146A7213DD4E46E4CF7E0945C8C16
240E8B6A 
 
Abstract:  
Background Identification of windows of heightened vulnerability to environmental factors 
has substantial public health implications. Prenatal exposure to vanadium has been linked to 
adverse birth outcomes; however, critical windows for such exposure during fetal growth 
remain unknown. We aimed to assess trimester-specific associations of vanadium exposure 
with ultrasound measures of fetal growth and birth size in a Chinese longitudinal cohort. 
Methods The present study was embedded in our ongoing prospective prenatal cohort study 
at the Wuhan Women and Children Medical Care Center (Wuhan, Hubei, China). Pregnant 
women were eligible for inclusion if they provided signed informed consent and were less 
than 16 weeks pregnant with a single gestation, and agreed to take in-person interviews, 
undergo ultrasound examinations, and provide blood and urine samples. We collected urine 
samples and measured urinary vanadium concentrations using inductively coupled plasma 
mass spectrometry. We calculated SD scores for ultrasound-measured biparietal diameter, 
head circumference, occipitofrontal diameter, abdominal circumference, femur length, and 
estimated fetal weight at 16, 24, and 31 weeks of gestation. We applied linear regressions 
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with generalised estimating equations to estimate associations of urinary vanadium 
concentrations in each trimester with ultrasound-measured fetal growth parameters or 
neonatal size at birth. Findings As of Oct 12, 2016, we recruited 3075 women who were non-
smokers and non-drinkers during pregnancy, provided up to three urine samples during the 
first, second, and third trimesters, and gave birth to live singletons without birth defects. We 
excluded women who did not provide information on ultrasound measurements (n=20) or 
who only had one ultrasound measurement of fetal crown–rump length at the first trimester 
(n=14). We excluded another 16 women because they had missing values for confounding 
variables, leaving 3025 women retained in the study. Every doubling of urinary vanadium 
concentration in the first trimester was associated with a significant increase in femur length 
(adjusted percentage change 6·4%, 95% CI 0·7 to 12·1) at 16 weeks of gestation and reductions 
in biparietal diameter (−4·2%, −8·2 to −0·1), head circumference (−6·0%, −10·1 to −1·9), 
occipitofrontal diameter (−5·7%, −9·9 to −1·5), and abdominal circumference (−5·3%, −9·4 to 
−1·2) at 31 weeks of gestation. Every doubling of urinary vanadium concentration in the 
second trimester was significantly associated with reductions in SD scores for head 
circumference (−7·2%, −14·1 to −0·3) and abdominal circumference (−6·9%, −13·8 to −0·1) at 
31 weeks of gestation. The highest quartile of urinary vanadium concentration (>1·18 μg/L) in 
the first trimester, when compared with the lowest quartile (≤0·60 μg/L), was associated with 
a mean decrease in birthweight of 12·6 g (95% CI 2·5–22·8; ptrend=0·0055) and a mean 
decrease in ponderal index of 0·07 kg/m3 (0·01–0·12; ptrend=0·0053). Moreover, newborns 
with restricted birth size had higher vanadium exposure in the first and third trimesters. 
Interpretation Vanadium might be toxic to humans and impair fetal growth. The first, early 
second, and late third trimesters could be critical windows for heightened vulnerability to 
vanadium for fetal growth. Our findings require further investigation in other populations. 
Funding National Key R&D Plan of China, National Natural Science Foundation of China, and 
Fundamental Research Funds for the Central Universities, Huazhong University of Science and 
Technology.  
 
Huang, S., Lawrence, J., Kang, C.M., et al. (2018) Road proximity influences indoor exposures 
to ambient fine particle mass and components. Environmental Pollution (Barking, Essex : 
1987), 243(Pt B): 978-987.  
Available at:  
https://www.sciencedirect.com/science/article/pii/S026974911830753X/pdfft?md5=9bb24f
04835707bddb0da991292475df&pid=1-s2.0-S026974911830753X-main.pdf 
Keywords: Air Pollutants/analysis; Air Pollution, Indoor/analysis/statistics & numerical data; 
Environmental Monitoring; Humans; Massachusetts; Particle Size; Particulate 
Matter/analysis; Fine particle (PM(2.5)); Indoor exposure; Metal elements; Road proximity; 
Traffic. 
 
Abstract:  
Exposure to traffic-related PM2.5 mass and its components can affect human health. 
Meanwhile, indoor concentrations are better exposure predictors as compared to outdoor 
concentrations because individuals spend the majority of their time indoors. We estimated 
the impact of traffic emissions on indoor PM2.5 mass and its species as a function of road 
proximity in Massachusetts. A linear regression model was built using 662 indoor samples and 
580 ambient samples. Analysis shows that indoor exposures to traffic-related particles 
increased dramatically with road proximity. We defined relative concentration decrease, 
R(alpha), as the ratio of the indoor concentration at perpendicular distance alpha in meters 
from the closest major road to the indoor concentration at 1800m from the major road. R(13) 
values for PM2.5 mass and Black Carbon (BC) were 1.3 (95%CI: 1.4, 1.6) and 2.1 (95%CI: 1.3, 
2.8) for A12 roads, and 1.3 (95%CI: 1.2, 1.4) and 1.2 (95%CI: 1.1, 1.3) for A3 roads. R(alpha) 
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values were also estimated for Fe, Mn, Mo, Sr and Ti for A12 roads, and Ca, Cu, Fe, Mn, Mo, 
Ni, Si, Sr, V and Zn for A3 roads. R(alpha) values for species associated mainly with brakes, 
tires or road dust (e.g., Mn, Mo and Sr) were higher than others. For A12 roads, R(13) values 
for Mn and Mo were 10.9 (95%CI: 0.9, 20.9) and 6.5 (95%CI: 1.4, 11.5), and ranged from 1.3 
to 2.1 for other species; for A3 roads, R(13) values for Mn, Mo and Sr were 1.9 (95%CI: 1.1, 
2.9), 1.8 (95%CI: 1.1, 2.4), and 8.5 (95%CI: 5.9, 10.9), and ranged from 1.2 to 1.6 for others. 
Our results indicate a significant impact of local traffic emissions on indoor air, which depends 
on road proximity. Thus road proximity which has been used in many epidemiological studies 
is a reasonable exposure metric.  
 
Kelly, B.C., Myo, A.N., Pi, N., et al. (2018) Human exposure to trace elements in central 
Cambodia: Influence of seasonal hydrology and food-chain bioaccumulation behaviour. 
Ecotoxicology and Environmental Safety, 162: 112-120.  
Keywords: Animals; Arsenic/analysis; Cambodia; Diet; Drinking Water/analysis; 
Environmental Monitoring; Fishes; Food Chain; Food Contamination/analysis; Humans; 
Hydrology; Lakes; Lead/analysis; Manganese/analysis; Mercury/analysis; Metals, 
Heavy/analysis; Methylmercury Compounds/analysis; Public Health; Recommended Dietary 
Allowances; Seafood/analysis; Seasons; Water Pollutants, Chemical/analysis; World Health 
Organization; Bioaccumulation; Daily intake; Fish; Trace elements; Water. 
 
Abstract:  
Exposure to mercury and other trace elements remains an important public health concern, 
worldwide. The present study involved a comprehensive field study to determine 
concentrations of fourteen trace elements (Al, As, Cr, Co, Cd, Cu, Fe, Hg, Mn, Ni, Pb, Se, V and 
Zn) in surface water and different fish species from Tonle Sap Lake in central Cambodia, during 
both the dry and wet seasons. Total arsenic (tAs) and Mn in surface water during the dry 
season exceeded WHO drinking water guidelines. Total mercury (tHg) concentrations 
(microg/g wet wt.) in fish during the wet season (GM=0.055; CI95 =0.01-0.26) were 
approximately 15 times higher (P1, with estimated maximum values greatly exceeding 1. 
Mean THQs of Zn, Cd, Ni and Se were very near 1, with estimated maximum values exceeding 
1. The MeHg THQ (min-max range: 0.16-9.09) during the wet season was 7 times higher than 
in the dry season (min-max range: 0.05-1.35). Concentrations of Hg and other trace elements 
varied widely between fish species. The findings suggest that exposure of some trace 
elements via water and food is of concern in this region. High consumption rates of fish and 
rice key factors related to trace element exposure. Seasonal hydrology and species-specific 
bioaccumulation behaviour in the Tonle Sap Lake watershed also play an important role. The 
generated information will be useful to better mitigate trace element exposure in this region.  
 
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.  
Available at:  
https://www.researchgate.net/publication/321148422_Genotoxicity_of_11_heavy_metals_
detected_as_food_contaminants_in_two_human_cell_lines 
Keywords: Carcinoma, Hepatocellular/drug therapy/pathology; Colonic Neoplasms/drug 
therapy/pathology; Environmental Monitoring/methods; Food Contamination/analysis; 
Heavy Metal Poisoning/etiology; Humans; Liver Neoplasms/drug therapy/pathology; Metals, 
Heavy/adverse effects; Tumor Cells, Cultured; H2AX; genotoxicity; heavy metals; human cells. 
 
Abstract:  
Heavy metals, such as arsenic (As), antimony (Sb), barium (Ba), cadmium (Cd), cobalt (Co), 
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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 (gammaH2AX 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) 
> As2 O5 > SbCl3 > K2 TeO3 > As2 O3 . 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 microM 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.  
 
Lin, H., Tao, J., Qian, Z., et al. (2018) Shipping pollution emission associated with increased 
cardiovascular mortality: A time series study in Guangzhou, China. Environmental Pollution, 
241: 862-868.  
Keywords: Shipping emission; Cardiovascular mortality; Air pollution; Emission source; 
PARTICULATE AIR-POLLUTION; PEARL RIVER DELTA; SHORT-TERM EXPOSURE; AMBIENT FINE; 
SOURCE APPORTIONMENT; HONG-KONG; HEALTH; PM2.5; MATTER; PARTICLES. 
 
Abstract:  
Substantial evidence has linked short-term exposure to ambient fine particulate matter 
(PM2.5) with increased cardiovascular mortality, however, the specific chemical constituent 
and emission source responsible for this effect remained largely unclear. A time series Poisson 
model was employed to quantify the association of cardiovascular mortality with two sets of 
shipping pollution emission: nickel (Ni), vanadium (V) (the indices of shipping emission) and 
estimated shipping emission using a source apportionment approach in Guangzhou, China in 
2014. We observed that Ni, V, and estimated shipping emission in PM2.5 were associated with 
increased cardiovascular mortality, an inter-quartile range (IQR) increase in lag(2) Ni was 
associated with 4.60% (95% CI: 0.14%, 9.26%) increase in overall cardiovascular mortality, and 
13.35% (95% Cl: 5.54%, 21.75%) increase in cerebrovascular mortality; each IQR increase of 
lags V was correlated with 6.01% (95% CI: 1.83%, 10.37%) increase in overall cardiovascular 
mortality, and 11.02% (95% CI: 3.15%, 19.49%) increase in cerebrovascular mortality; and 
each IQR increase in lag(1) shipping emission was associated with 5.55% (95% CI: 0.78%, 
10.54%) increase in overall cardiovascular mortality, and 10.39% (95% CI: 1.43%, 20.14%) 
increase in cerebrovascular mortality. The results remained robust to adjustment for PM2.5 
mass and gaseous air pollutants. This study suggests that shipping emission is an important 
detrimental factor of cardiovascular mortality, and should be emphasized in air pollution 
control and management in order to protect the public health in Guangzhou, China. (C) 2018 
Elsevier Ltd. All rights reserved.  
 
Sirot, V., Traore, T., Guerin, T., et al. (2018) French infant total diet study: Exposure to 
selected trace elements and associated health risks. Food and Chemical Toxicology, 120: 
625-633.  
Keywords: Total diet study; Children; Trace elements; Element exposure; Contaminants; blood 
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lead levels; young-children; population; france; foods; contamination; mycotoxins; 
acrylamide; consumers; mixtures. 
 
Abstract:  
A total diet study (TDS) was conducted between 2010 and 2016 to assess the risk associated 
with chemicals in food of non-breast-fed children under three living in France. 291 composite 
food samples were prepared "as consumed" and analyzed for 16 trace elements: aluminium 
(Al), antimony (Sb), arsenic (As), barium (Ba), cobalt (Co), chromium (Cr), gallium (Ga), 
germanium (Ge), lead (Pb), mercury (Hg), nickel (Ni), silver (Ag), strontium (Sr), tellurium (Te), 
tin (Sn), vanadium (V). Dietary exposure was assessed for 705 representative children using 
food consumptions recorded through a 3-consecutive-days record. For inorganic mercury, 
chromium III, and antimony, the exposure levels were lower than the health-based guidance 
values and the risk was considered tolerable. Conversely, the exposure levels to inorganic 
arsenic, lead and nickel were higher than the health-based guidance values for a part of 
children and were considered as a concern, requiring management measures to reduce the 
exposure. For aluminium, methylmercury, strontium, chromium VI, cobalt, and barium, a risk 
could not be ruled out because of uncertainty sources. As a precautionary measure, reducing 
the exposure is recommended. For chemicals without robust health-based guidance value 
(organic arsenic, gallium, germanium, silver, tin, tellurium and vanadium), additional data are 
needed for risk assessment.  
 
Spada, N.J., Cheng, X., White, W.H., et al. (2018) A decreasing vanadium footprint of bunker 
fuel emissions. Environmental Science & Technology, 52(20): 11528-11534.  
 
Abstract:  
The Interagency Monitoring of Protected Visual Environments (IMPROVE) network measures 
the chemical composition of atmospheric particulate matter at over 160 locations throughout 
the United States. As part of the routine quality control process, we noted decreases in the 
network-wide vanadium (V) and nickel (Ni) concentrations in 2015 relative to the previous 
years. Enriched V and Ni with respect to soil is indicative of heavy fuel oil burning and are 
often used as tracers for emissions from marine vessels. Multiple regulations on the fuel used 
by marine vessels were implemented in North America since 2010, and the most sweeping 
regulation was implemented at the start of 2015. The 2015 regulations reduced the allowable 
fuel oil sulfur concentrations within the North America Emissions Control Area from 1.0% to 
0.1% to reduce the environmental and human health impacts of sulfates. As a side effect, 
these requirements economically favored fuels with lower V and Ni concentrations. The 
atmospheric concentrations of V and Ni decreased markedly at many IMPROVE monitoring 
sites, particularly sites near major ports. Between 2011 and 2015, annual mean V 
concentrations measured on IMPROVE samples collected near the ports of Seattle, 
Washington and New Orleans, Louisiana decreased by 35% and 85%, respectively. These 
decreases have brought the coastal V and Ni concentrations much closer to those measured 
far inland.  
 
Tinkov, A.A., Skalnaya, M.G., Simashkova, N.V., et al. (2018) Association between catatonia 
and levels of hair and serum trace elements and minerals in autism spectrum disorder. 
Biomedicine & Pharmacotherapy = Biomedecine & Pharmacotherapie, 109: 174-180. 
Available at:  
https://reader.elsevier.com/reader/sd/pii/S0753332218360529?token=5BDD77241B186E94
173FDBBC9C79CF234205114A06F7E39CCF9CA6C312F67B1E18B3C109FF5415F8221A6CB4E
FA6B90A 
Keywords: Autism spectrum disorder; Catatonia; Children; Mercury; Neurotoxicity. 
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Abstract:  
The objective of the study was to investigate the association between catatonia in autism 
spectrum disorder (ASD) and the levels of hair and serum trace elements and minerals in 
children with ASD. The levels of hair and serum trace elements and minerals of boys suffering 
from ASD with (n = 30) and without (n = 30) catatonia, as well as 30 age- and sex-matched 
neurotypical controls were assessed using ICP-MS. Hair calcium (Ca) and selenium (Se) levels 
were lower in ASD patients as compared to the controls. Hair mercury (Hg) levels in ASD 
patients were more than 3-fold and 2-fold higher as compared to the controls and children 
with catatonia in ASD. Hair iodine (I) and manganese (Mn) were the lowest and the highest in 
ASD + Catatonia, respectively. Serum aluminium (Al) and cadmium (Cd) levels in healthy 
controls were significantly higher in comparison to the patients of both groups. Serum 
chromium (Cr), copper (Cu) levels were significantly increased in patients with ASD and 
catatonia, whereas vanadium (V) levels were elevated in patients both with and without 
catatonia. Multiple regression analysis demonstrated that hair Hg and serum Al and Cd levels 
were negatively associated with catatonia in ASD in crude and adjusted models. Although the 
etiology of catatonia in ASD is unclear, the obtained data demonstrate that catatonic 
symptoms in ASD may be at least partially mediated by altered trace element levels. Further 
studies are required to elucidate the role of trace elements in the potential signaling 
mechanisms of catatonia. 
 
Tran, T.A.M., Leermakers, M., Hoang, T.L., et al. (2018) Metals and arsenic in sediment and 
fish from Cau Hai lagoon in Vietnam: Ecological and human health risks. Chemosphere, 210: 
175-182.  
Keywords: Animals; Arsenic/analysis; Ecology; Environmental Monitoring/methods; 
Fishes/metabolism; Geologic Sediments/analysis; Humans; Risk Assessment; Vietnam; Water 
Pollutants, Chemical/analysis; Arsenic; Cau Hai lagoon; Fish; Sediment; Trace metals. 
 
Abstract:  
Concentrations of Al, As, Bi, Cd, Co, Cr, Cu, Fe, Mn, Mo, Ni, Pb, U, V and Zn were quantified in 
surface sediments collected from 13 different sampling sites from Cau Hai lagoon in Central 
Vietnam, and in 8 wild and farmed-fishes involving both pelagic and benthic species. 
Multivariate analysis shows that these trace elements are mainly associated with lithogenic 
matter, and are most likely the result of alteration and erosion processes in the lagoon. 
Enrichment factors and geo-accumulation indices reveal substantial sediment enrichments for 
both As and Bi with respect to the mean composition in the upper continental crust. As is 
enriched in the edible portion of fish tissue with values up to 10 times higher than the allowed 
limits set up by Health Canada. Target hazard quotient and target carcinogenic risk for As were 
assessed through fish diet and were greater than 1 and 10(-4), respectively, indicating 
potential health risks for fish consumers in Cau Hai lagoon.  
 
Tunno, B.J., Tripathy, S., Kinnee, E., et al. (2018) Fine-Scale Source Apportionment Including 
Diesel-Related Elemental and Organic Constituents of PM2.5 across Downtown Pittsburgh. 
International Journal of Environmental Research and Public Health, 15(10): 2177.  
Available at: https://www.mdpi.com/1660-4601/15/10/2177/pdf 
Keywords: diesel; elemental constituents; factor analysis; fine particulate matter; organic 
compounds; source apportionment; polycyclic aromatic-hydrocarbons; particulate matter; 
mass spectrometry; exhaust particles; spatial variation; air-pollutants; united-states; black 
carbon; emissions; PAHs. 
 
Abstract:  
Health effects of fine particulate matter (PM2.5) may vary by composition, and the 
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characterization of constituents may help to identify key PM2.5 sources, such as diesel, 
distributed across an urban area. The composition of diesel particulate matter (DPM) is 
complicated, and elemental and organic carbon are often used as surrogates. Examining 
multiple elemental and organic constituents across urban sites, however, may better capture 
variation in diesel-related impacts, and help to more clearly separate diesel from other 
sources. We designed a "super-saturation" monitoring campaign of 36 sites to capture spatial 
variance in PM2.5 and elemental and organic constituents across the downtown Pittsburgh 
core (-2.8 km(2)). Elemental composition was assessed via inductively-coupled plasma mass 
spectrometry (ICP-MS), organic and elemental carbon via thermal-optical reflectance, and 
organic compounds via thermal desorption gas-chromatography mass-spectrometry (TD-
GCMS). Factor analysis was performed including all constituents-both stratified by, and 
merged across, seasons. Spatial patterning in the resultant factors was examined using land 
use regression (LUR) modelling to corroborate factor interpretations. We identified diesel-
related factors in both seasons; for winter, we identified a five-factor solution, describing a 
bus and truck-related factor [black carbon (BC), fluoranthene, nitrogen dioxide (NO2), pyrene, 
total carbon] and a fuel oil combustion factor (nickel, vanadium). For summer, we identified 
a nine-factor solution, which included a bus-related factor (benzo[ghi]fluoranthene, 
chromium, chrysene, fluoranthene, manganese, pyrene, total carbon, total elemental carbon, 
zinc) and a truck-related factor (benz[a]anthracene, BC, hopanes, NO2, total PAHs, total 
steranes). Geographic information system (GIS)-based emissions source covariates identified 
via LUR modelling roughly corroborated factor interpretations.  
 
Wang, Y., Chen, H., Li, X., et al. (2018) Concentrations of vanadium in urine and seminal 
plasma in relation to semen quality parameters, spermatozoa DNA damage and serum 
hormone levels. Science of the Total Environment, 645: 441-448.  
Keywords: Vanadium; Semen quality; DNA damage; Reproductive hormone; induced 
testicular toxicity; oxidative stress; metal levels; male-mice; reproductive toxicity; male-
infertility; strand breaks; exposure; sperm; pentoxide. 
 
Abstract:  
Widespread human exposure to vanadium has been well documented. Vanadium exposure 
was reported to induce male reproductive toxicity in toxicological studies, yet human 
epidemiologic studies are lacking. Here we determined the associations between 
environmental exposure to vanadium and semen quality, spermatozoa DNA damage and 
serum reproductive hormones. Concentrations of vanadium in seminal plasma and repeated 
urine samples were determined among 764 men recruited from a reproductive medicine 
centre. Associations of vanadium concentrations with semen quality parameters (n = 764), 
DNA integrity measures (n = 404) and serum reproductive hormones (n = 381) were assessed 
by logistic or linear regression models with adjustment for potential confounders. Significant 
positive dose-response relationships were observed between vanadium concentrations in 
seminal plasma and tail length and serum estradiol, as well as odds ratios for a below-
reference-value sperm concentration; whereas inverse relationships between seminal plasma 
vanadium with total testosterone (T) and free T (all p values for trends < 0.05) were observed. 
These relationships were maintained after adjusting for seminal plasma concentrations of 
other elements (i.e., arsenic, cadmium, copper, selenium, or tin). No significant associations 
was revealed between urinary vanadium concentrations and semen quality, spermatozoa 
DNA integrity and reproductive hormones. Our findings suggested that elevated vanadium 
exposure may be adversely associated with male reproductive health, and that seminal 
plasma vanadium may be a more direct exposure biomarker for the male reproductive system 
than urinary vanadium. (C) 2018 Elsevier B.V. All rights reserved.  
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Watt, J.A.J., Burke, I.T., Edwards, R.A., et al. (2018) Vanadium: A Re-Emerging 
Environmental Hazard. Environmental Science & Technology, 52: 11973-11974.  
Available at: https://pubs.acs.org/doi/pdfplus/10.1021/acs.est.8b05560 
 
Weinmayr, G., Pedersen, M., Stafoggia, M., et al. (2018) Particulate matter air pollution 
components and incidence of cancers of the stomach and the upper aerodigestive tract in 
the European Study of Cohorts of Air Pollution Effects (ESCAPE). Environment International, 
120: 163-171.  
Keywords: Air pollution; Chemical elements; ESCAPE; Gastric cancer; Particulate matter 
components; Sulphur; Upper aerodigestive tract cancer. 
 
Abstract:  
INTRODUCTION: Previous analysis from the large European multicentre ESCAPE study showed 
an association of ambient particulate matter <2.5mum (PM2.5) air pollution exposure at 
residence with the incidence of gastric cancer. It is unclear which components of PM are most 
relevant for gastric and also upper aerodigestive tract (UADT) cancer and some of them may 
not be strongly correlated with PM mass. We evaluated the association between long-term 
exposure to elemental components of PM2.5 and PM10 and gastric and UADT cancer 
incidence in European adults. METHODS: Baseline addresses of individuals were geocoded 
and exposure was assessed by land-use regression models for copper (Cu), iron (Fe) and zinc 
(Zn) representing non-tailpipe traffic emissions; sulphur (S) indicating long-range transport; 
nickel (Ni) and vanadium (V) for mixed oil-burning and industry; silicon (Si) for crustal material 
and potassium (K) for biomass burning. Cox regression models with adjustment for potential 
confounders were used for cohort-specific analyses. Combined estimates were determined 
with random effects meta-analyses. RESULTS: Ten cohorts in six countries contributed data 
on 227,044 individuals with an average follow-up of 14.9years with 633 incident cases of 
gastric cancer and 763 of UADT cancer. The combined hazard ratio (HR) for an increase of 
200ng/m(3) of PM2.5_S was 1.92 (95%-confidence interval (95%-CI) 1.13;3.27) for gastric 
cancer, with no indication of heterogeneity between cohorts (I(2)=0%), and 1.63 (95%-CI 
0.88;3.01) for PM2.5_Zn (I(2)=70%). For the other elements in PM2.5 and all elements in PM10 
including PM10_S, non-significant HRs between 0.78 and 1.21 with mostly wide CIs were seen. 
No association was found between any of the elements and UADT cancer. The HR for PM2.5_S 
and gastric cancer was robust to adjustment for additional factors, including diet, and 
restriction to study participants with stable addresses over follow-up resulted in slightly 
higher effect estimates with a decrease in precision. In a two-pollutant model, the effect 
estimate for total PM2.5 decreased whereas that for PM2.5_S was robust. CONCLUSION: This 
large multicentre cohort study shows a robust association between gastric cancer and long-
term exposure to PM2.5_S but not PM10_S, suggesting that S in PM2.5 or correlated air 
pollutants may contribute to the risk of gastric cancer.  
 
Yu, Y. & Yang, J. (2019) Oral bioaccessibility and health risk assessment of vanadium(IV) and 
vanadium(V) in a vanadium titanomagnetite mining region by a whole digestive system in-
vitro method (WDSM). Chemosphere, 215: 294-304.  
Keywords: Vanadium(IV); Vanadium(V); Whole digestive system in-vitro method (WDSM); 
Oral ingestion; Oral bioaccessibility. 
 
Abstract:  
Oral bioaccessibility of vanadium(IV) and vanadium(V) in soil, dust and concentrate fines from 
a vanadium titanomagnetite mining region was assessed by a whole digestive system in-vitro 
scheme. The scheme including the addition of sweat and the large intestinal digestion was 
used to estimate the oral bioaccessibility of vanadium(IV) and vanadium(V) in the whole 
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digestive system for the first time. Higher oral bioaccessibility of vanadium(IV) and 
vanadium(V) was determined in gastric and small intestinal phases demonstrating that their 
major roles for vanadium digestion and absorption. The decreasing order of the oral 
bioaccessibility of vanadium(IV) and vanadium(V) in each digestive phase was stomach, small 
intestine, large intestine and mouth. Higher oral bioaccessibility of vanadium(V) in the whole 
digestion indicated its higher risk potential for human than vanadium(IV). Lower oral 
bioaccessibility of vanadium(IV) and vanadium(V) determined in bionic digestion illustrated 
detoxicity potential of human body for ingested vanadium. Compared with soil and dust, 
higher digestion rate of vanadium in vanadium titanomagnetite concentrate fines indicated 
its higher risk for human, especially for mining workers. Based on vanadium oral 
bioaccessibility, hazard quotients of the vanadium were much less than the critical level 
suggested for no non-carcinogenic risks to the populations surrounding the sampling sites. 
Indeed, compared with the estimations based on total vanadium content, the incorporation 
of oral vanadium bioaccessibility into risk assessments could give more realistic information.   

2. HEALTH EFFECTS 
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 International, 
25(13): 12234-12245.  
Available at:  
https://www.researchgate.net/publication/320334574_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 
Keywords: Adult; Dust/analysis; Environmental Monitoring; Environmental 
Pollutants/analysis; Female; Hair/chemistry; Humans; Male; Metals/analysis; Middle Aged; 
Pakistan; Young Adult; Deposited dust; Human hair; 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: Ti > Sr > Ba > V > Ga > Sn > Tl > 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: Sr > Ba > Ti > Ga > V > Sn > Sb > 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 (HI > 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.  
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Hu, J., Peng, Y., Zheng, T., et al. (2018) Effects of trimester-specific exposure to vanadium on 
ultrasound measures of fetal growth and birth size: a longitudinal prospective prenatal 
cohort study. The Lancet Planetary Health, 2(10): e427-e437.  
Available at:  
https://reader.elsevier.com/reader/sd/pii/S2542519618302109?token=D62C456379507B5B
73778B84F9BFCAF15BB015DCA31B961BBEA25E8D711146A7213DD4E46E4CF7E0945C8C16
240E8B6A 
 
Abstract:  
Background Identification of windows of heightened vulnerability to environmental factors 
has substantial public health implications. Prenatal exposure to vanadium has been linked to 
adverse birth outcomes; however, critical windows for such exposure during fetal growth 
remain unknown. We aimed to assess trimester-specific associations of vanadium exposure 
with ultrasound measures of fetal growth and birth size in a Chinese longitudinal cohort. 
Methods The present study was embedded in our ongoing prospective prenatal cohort study 
at the Wuhan Women and Children Medical Care Center (Wuhan, Hubei, China). Pregnant 
women were eligible for inclusion if they provided signed informed consent and were less 
than 16 weeks pregnant with a single gestation, and agreed to take in-person interviews, 
undergo ultrasound examinations, and provide blood and urine samples. We collected urine 
samples and measured urinary vanadium concentrations using inductively coupled plasma 
mass spectrometry. We calculated SD scores for ultrasound-measured biparietal diameter, 
head circumference, occipitofrontal diameter, abdominal circumference, femur length, and 
estimated fetal weight at 16, 24, and 31 weeks of gestation. We applied linear regressions 
with generalised estimating equations to estimate associations of urinary vanadium 
concentrations in each trimester with ultrasound-measured fetal growth parameters or 
neonatal size at birth. Findings As of Oct 12, 2016, we recruited 3075 women who were non-
smokers and non-drinkers during pregnancy, provided up to three urine samples during the 
first, second, and third trimesters, and gave birth to live singletons without birth defects. We 
excluded women who did not provide information on ultrasound measurements (n=20) or 
who only had one ultrasound measurement of fetal crown–rump length at the first trimester 
(n=14). We excluded another 16 women because they had missing values for confounding 
variables, leaving 3025 women retained in the study. Every doubling of urinary vanadium 
concentration in the first trimester was associated with a significant increase in femur length 
(adjusted percentage change 6·4%, 95% CI 0·7 to 12·1) at 16 weeks of gestation and reductions 
in biparietal diameter (−4·2%, −8·2 to −0·1), head circumference (−6·0%, −10·1 to −1·9), 
occipitofrontal diameter (−5·7%, −9·9 to −1·5), and abdominal circumference (−5·3%, −9·4 to 
−1·2) at 31 weeks of gestation. Every doubling of urinary vanadium concentration in the 
second trimester was significantly associated with reductions in SD scores for head 
circumference (−7·2%, −14·1 to −0·3) and abdominal circumference (−6·9%, −13·8 to −0·1) at 
31 weeks of gestation. The highest quartile of urinary vanadium concentration (>1·18 μg/L) in 
the first trimester, when compared with the lowest quartile (≤0·60 μg/L), was associated with 
a mean decrease in birthweight of 12·6 g (95% CI 2·5–22·8; ptrend=0·0055) and a mean 
decrease in ponderal index of 0·07 kg/m3 (0·01–0·12; ptrend=0·0053). Moreover, newborns 
with restricted birth size had higher vanadium exposure in the first and third trimesters. 
Interpretation Vanadium might be toxic to humans and impair fetal growth. The first, early 
second, and late third trimesters could be critical windows for heightened vulnerability to 
vanadium for fetal growth. Our findings require further investigation in other populations. 
Funding National Key R&D Plan of China, National Natural Science Foundation of China, and 
Fundamental Research Funds for the Central Universities, Huazhong University of Science and 
Technology.  
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Kim, K., Wang, C.H., Ok, Y.S., et al. (2018) Heart developmental toxicity by carbon black 
waste generated from oil refinery on zebrafish embryos (Danio rerio): Combined toxicity on 
heart function by nickel and vanadium. Journal of Hazardous Materials, 363: 127-137.  
Keywords: Carbon black waste; Heart defects; Mixture toxicity; Vanadium; Zebrafish embryo. 
 
Abstract:  
This study assessed the developmental toxicities of water-soluble carbon black wastes (CBW) 
extract (1:5, w/v) in zebrafish embryos (Danio rerio). Acute embryonic toxicity was performed 
following OECD guideline 236. Analysis using ICP-OES revealed that nickel (Ni) and vanadium 
(V) were predominant in CBW. Embryos exposed to CBW exhibited developmental delay, 
along with pericardial and yolk sac edemas. Malformed heart chambers were found in the 
CBW-exposed embryos and heart rates were significantly reduced since 48 h post fertilization 
(hpf). After RT-qPCR analysis, two cardiac forming-related genes, amhc and nppa responsible 
for atrial cardiac myofibril assembly and cardiac muscle cell proliferation, were up-regulated 
after 96 hpf. The increased mortality and delayed yolk-sac development appeared related to 
CBW-induced decrease in pH to about 5.5. Individual treatments of Ni and V did not cause 
identical toxic effects as CBW showed. At 100 ppm, V had a pH of approximately 5.5, causing 
developmental delay and pericardial edema in zebrafish embryos. At the same pH, combined 
Ni and V induced morphological anomalies and reduced heart rates similar to CBW-exposed 
embryos. Conclusively, this study demonstrates that environmental runoff is a serious 
concern, and thus, CBW incineration bottom ash should be treated carefully before disposal 
in landfills.  
 
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.  
Available at:  
https://www.researchgate.net/publication/321148422_Genotoxicity_of_11_heavy_metals_
detected_as_food_contaminants_in_two_human_cell_lines 
Keywords: Carcinoma, Hepatocellular/drug therapy/pathology; Colonic Neoplasms/drug 
therapy/pathology; Environmental Monitoring/methods; Food Contamination/analysis; 
Heavy Metal Poisoning/etiology; Humans; Liver Neoplasms/drug therapy/pathology; Metals, 
Heavy/adverse effects; Tumor Cells, Cultured; H2AX; genotoxicity; heavy metals; human cells. 
 
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 (gammaH2AX 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) 
> As2 O5 > SbCl3 > K2 TeO3 > As2 O3 . 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 microM in both cell lines tested, suggesting that 
lead stimulates cell growth. All these results highlight the possible human health hazards 
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associated with the presence of heavy metals present in food. Environ. Mol. Mutagen. 59:202-
210, 2018. (c) 2017 Wiley Periodicals, Inc.  
 
Lin, H., Tao, J., Qian, Z., et al. (2018) Shipping pollution emission associated with increased 
cardiovascular mortality: A time series study in Guangzhou, China. Environmental Pollution, 
241: 862-868.  
Keywords: Shipping emission; Cardiovascular mortality; Air pollution; Emission source; 
PARTICULATE AIR-POLLUTION; PEARL RIVER DELTA; SHORT-TERM EXPOSURE; AMBIENT FINE; 
SOURCE APPORTIONMENT; HONG-KONG; HEALTH; PM2.5; MATTER; PARTICLES. 
 
Abstract:  
Substantial evidence has linked short-term exposure to ambient fine particulate matter 
(PM2.5) with increased cardiovascular mortality, however, the specific chemical constituent 
and emission source responsible for this effect remained largely unclear. A time series Poisson 
model was employed to quantify the association of cardiovascular mortality with two sets of 
shipping pollution emission: nickel (Ni), vanadium (V) (the indices of shipping emission) and 
estimated shipping emission using a source apportionment approach in Guangzhou, China in 
2014. We observed that Ni, V, and estimated shipping emission in PM2.5 were associated with 
increased cardiovascular mortality, an inter-quartile range (IQR) increase in lag(2) Ni was 
associated with 4.60% (95% CI: 0.14%, 9.26%) increase in overall cardiovascular mortality, and 
13.35% (95% Cl: 5.54%, 21.75%) increase in cerebrovascular mortality; each IQR increase of 
lags V was correlated with 6.01% (95% CI: 1.83%, 10.37%) increase in overall cardiovascular 
mortality, and 11.02% (95% CI: 3.15%, 19.49%) increase in cerebrovascular mortality; and 
each IQR increase in lag(1) shipping emission was associated with 5.55% (95% CI: 0.78%, 
10.54%) increase in overall cardiovascular mortality, and 10.39% (95% CI: 1.43%, 20.14%) 
increase in cerebrovascular mortality. The results remained robust to adjustment for PM2.5 
mass and gaseous air pollutants. This study suggests that shipping emission is an important 
detrimental factor of cardiovascular mortality, and should be emphasized in air pollution 
control and management in order to protect the public health in Guangzhou, China. (C) 2018 
Elsevier Ltd. All rights reserved.  
 
Lin, J., Guha, S. & Ramanathan, S. (2018) Vanadium Dioxide Circuits Emulate Neurological 
Disorders. Frontiers in Neuroscience, 12: 856.  
Available at: https://www.frontiersin.org/articles/10.3389/fnins.2018.00856/pdf 
Keywords: strongly correlated systems; VO2; central nervous system diseases; Hodgkin-
Huxley model; artificial neurons; MECHANISMS; DISEASE. 
 
Abstract:  
Information in the central nervous system (CNS) is conducted via electrical signals known as 
action potentials and is encoded in time. Several neurological disorders including depression, 
Attention Deficit Hyperactivity Disorder (ADHD), originate in faulty brain signaling 
frequencies. Here, we present a Hodgkin-Huxley model analog for a strongly correlated VO2 
artificial neuron system that undergoes an electrically-driven insulator-metal transition. We 
demonstrate that tuning of the insulating phase resistance in VO2 threshold switch circuits 
can enable direct mimicry of neuronal origins of disorders in the CNS. The results introduce 
use of circuits based on quantum materials as complementary to model animal studies for 
neuroscience, especially when precise measurements of local electrical properties or 
competing parallel paths for conduction in complex neural circuits can be a challenge to 
identify onset of breakdown or diagnose early symptoms of disease.  
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Luz AL, Wu X and Tokar EJ (2018) Toxicology of Inorganic Carcinogens. In: Fishbein JC and 
Heilman JM (eds), Elsevier, 1-46. 
Keywords: Arsenic; Antimony; Beryllium; Cadmium; Cancer; Chromium; Cobalt; Indium; 
Inorganics; Lead; Nickel; Vanadium; Metals. 
 
Abstract: 
Humans are exposed to inorganics (i.e., metals) every day. These exposures can have toxic 
effects on nearly every organ system and tissue and can play key roles in etiology of several 
diseases, including cancer. This chapter describes the toxic and carcinogenic effects of the 
metals or metalloids that are classified as known or probable human carcinogens. The chapter 
starts with a general introduction to metals and their basic properties. It then describes each 
metal or metalloid in detail, covering their specific properties, human exposure rates and 
routes, toxicokinetics (i.e., absorption, distribution, metabolism, excretion properties), 
general toxicity, and their toxic and carcinogenic mechanisms and modes of action.   
 
Park, S.H., Choe, S.Y., Yun, J.H., et al. (2018) Toxicological Evaluation of Brassica napus 
Extract Containing Vanadium, Nutricultured in Jeju Water. Journal of Medicinal Food, 
21(10): 1035-1043.  
Keywords: Brassica napus extract; Jeju water; food safety; vanadium. 
 
Abstract:  
This study evaluated the mutagenicity and acute toxicity of the juice extract of nutricultured 
Brassica napus containing vanadium (BECV). The BECV was prepared by nutriculture for 7 days 
in Jeju water containing vanadium. The mutagenic effects of BECV were investigated using the 
bacterial reverse mutation test, chromosome aberration test, and micronucleus test. Based 
on the results of the mutagenicity test, we propose that BECV is not a mutagenicity-inducing 
agent. In the acute oral toxicity study, male and female Sprague-Dawley rats were 
administered a single limiting dose of 0.014, 0.14, or 1.4 mug BECV/kg body weight; the rats 
were then observed for 7 days. No acute lethal effect was observed at the maximal dose of 
1.4 mug BECV/kg body weight. In the subacute study, male and female rats were administered 
once daily, by oral gavage, a dose of 0.028, 0.14, and 0.7 mug/kg body weight of BECV for 28 
days. No significant toxicity was observed not only hematological, biochemical, and 
pathological parameters but also the body and organ weights when compared to controls. 
The level of BECV with no observed adverse effects in male and female rats was 0.7 mug/kg 
body weight (concentration of vanadium in BECV) in the subacute toxicity study.  
 
Samira, M., Mounira, T., Kamel, K., et al. (2018) Hepatotoxicity of vanadyl sulfate in 
nondiabetic and STZ-induced diabetic rats. Canadian Journal of Physiology and 
Pharmacology, 96(11): 1076-1083.  
Keywords: diabetes; diabète; foie; liver; oxidative stress; stress oxydatif; vanadium. 
 
Abstract:  
This study aimed to examine the effects of vanadyl sulfate (VOSO4) on liver in nondiabetic and 
sterptozotocin (STZ)-induced diabetic rats. Rats were divided into six groups. Groups1, 2 and 
3 are nondiabetic and are respectively, control and given (ip) 5 or 10 mg/kg of VOSO4 for 30 
days. Groups 4, 5 and 6 are diabetic animals and are respectively, control and treated with 5 
or 10 mg/kg of VOSO4. Results showed that VOSO4 reduced weight gain in nondiabetic rats, 
whereas it increased body weight in diabetic groups. Plasma transaminase (AST, ALT), lactate 
dehydrogenase (LDH), alkaline phosphatase (ALP) activities and malondialdehyde (MDA) 
levels were increased, while liver catalase (CAT) and superoxide dismutase (SOD) activities 
were profoundly decreased in diabetic animals in comparison with the nondiabetic group. 
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Diabetic group showed also notable oxidative damage in liver. Treatment of diabetic rats with 
VOSO4 decreased the hepatotoxic markers, restored significantly antioxidant enzyme 
activities and attenuated the histopathological changes in liver. In nondiabetic rats, VOSO4 
treatment increased most of hepatotoxic markers, reduced antioxidant enzyme activities and 
induced pronounced oxidative damage in liver tissue. These data suggest that treatment with 
VOSO4 exerts toxic effects in healthy animals and prevents significatively liver oxidative 
damage in STZ-induced diabetic rats but without total safety and further studies are needed 
to clarify its mechanism of action.  
 
Sirot, V., Traore, T., Guerin, T., et al. (2018) French infant total diet study: Exposure to 
selected trace elements and associated health risks. Food and Chemical Toxicology, 120: 
625-633.  
Keywords: Total diet study; Children; Trace elements; Element exposure; Contaminants; blood 
lead levels; young-children; population; france; foods; contamination; mycotoxins; 
acrylamide; consumers; mixtures. 
 
Abstract:  
A total diet study (TDS) was conducted between 2010 and 2016 to assess the risk associated 
with chemicals in food of non-breast-fed children under three living in France. 291 composite 
food samples were prepared "as consumed" and analyzed for 16 trace elements: aluminium 
(Al), antimony (Sb), arsenic (As), barium (Ba), cobalt (Co), chromium (Cr), gallium (Ga), 
germanium (Ge), lead (Pb), mercury (Hg), nickel (Ni), silver (Ag), strontium (Sr), tellurium (Te), 
tin (Sn), vanadium (V). Dietary exposure was assessed for 705 representative children using 
food consumptions recorded through a 3-consecutive-days record. For inorganic mercury, 
chromium III, and antimony, the exposure levels were lower than the health-based guidance 
values and the risk was considered tolerable. Conversely, the exposure levels to inorganic 
arsenic, lead and nickel were higher than the health-based guidance values for a part of 
children and were considered as a concern, requiring management measures to reduce the 
exposure. For aluminium, methylmercury, strontium, chromium VI, cobalt, and barium, a risk 
could not be ruled out because of uncertainty sources. As a precautionary measure, reducing 
the exposure is recommended. For chemicals without robust health-based guidance value 
(organic arsenic, gallium, germanium, silver, tin, tellurium and vanadium), additional data are 
needed for risk assessment.  
 
Tinkov, A.A., Skalnaya, M.G., Simashkova, N.V., et al. (2018) Association between catatonia 
and levels of hair and serum trace elements and minerals in autism spectrum disorder. 
Biomedicine & Pharmacotherapy = Biomedecine & Pharmacotherapie, 109: 174-180. 
Available at:  
https://reader.elsevier.com/reader/sd/pii/S0753332218360529?token=5BDD77241B186E94
173FDBBC9C79CF234205114A06F7E39CCF9CA6C312F67B1E18B3C109FF5415F8221A6CB4E
FA6B90A 
Keywords: Autism spectrum disorder; Catatonia; Children; Mercury; Neurotoxicity. 
 
Abstract:  
The objective of the study was to investigate the association between catatonia in autism 
spectrum disorder (ASD) and the levels of hair and serum trace elements and minerals in 
children with ASD. The levels of hair and serum trace elements and minerals of boys suffering 
from ASD with (n = 30) and without (n = 30) catatonia, as well as 30 age- and sex-matched 
neurotypical controls were assessed using ICP-MS. Hair calcium (Ca) and selenium (Se) levels 
were lower in ASD patients as compared to the controls. Hair mercury (Hg) levels in ASD 
patients were more than 3-fold and 2-fold higher as compared to the controls and children 
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with catatonia in ASD. Hair iodine (I) and manganese (Mn) were the lowest and the highest in 
ASD + Catatonia, respectively. Serum aluminium (Al) and cadmium (Cd) levels in healthy 
controls were significantly higher in comparison to the patients of both groups. Serum 
chromium (Cr), copper (Cu) levels were significantly increased in patients with ASD and 
catatonia, whereas vanadium (V) levels were elevated in patients both with and without 
catatonia. Multiple regression analysis demonstrated that hair Hg and serum Al and Cd levels 
were negatively associated with catatonia in ASD in crude and adjusted models. Although the 
etiology of catatonia in ASD is unclear, the obtained data demonstrate that catatonic 
symptoms in ASD may be at least partially mediated by altered trace element levels. Further 
studies are required to elucidate the role of trace elements in the potential signaling 
mechanisms of catatonia.  
 
Tripathi, D., Mani, V. & Pal, R.P. (2018) Vanadium in Biosphere and Its Role in Biological 
Processes. Biological Trace Element Research, 186(1): 52-67.  
Keywords: Biological function; Insulin-mimetic; Metabolic role; Vanadium. 
 
Abstract:  
Ultra-trace elements or occasionally beneficial elements (OBE) are the new categories of 
minerals including vanadium (V). The importance of V is attributed due to its multifaceted 
biological roles, i.e., glucose and lipid metabolism as an insulin-mimetic, antilipemic and a 
potent stress alleviating agent in diabetes when vanadium is administered at lower doses. It 
competes with iron for transferrin (binding site for transportation) and with lactoferrin as it is 
secreted in milk also. The intracellular enzyme protein tyrosine phosphatase, causing the 
dephosphorylation at beta subunit of the insulin receptor, is inhibited by vanadium, thus 
facilitating the uptake of glucose inside the cell but only in the presence of insulin. Vanadium 
could be useful as a potential immune-stimulating agent and also as an antiinflammatory 
therapeutic metallodrug targeting various diseases. Physiological state and dose of vanadium 
compounds hold importance in causing toxicity also. Research has been carried out mostly on 
laboratory animals but evidence for vanadium importance as a therapeutic agent are available 
in humans and large animals also. This review examines the potential biochemical and 
molecular role, possible kinetics and distribution, essentiality, immunity, and toxicity-related 
study of vanadium in a biological system. © 2018 Springer Science+Business Media, LLC, part 
of Springer Nature.  
 
Wang, Y., Chen, H., Li, X., et al. (2018) Concentrations of vanadium in urine and seminal 
plasma in relation to semen quality parameters, spermatozoa DNA damage and serum 
hormone levels. Science of the Total Environment, 645: 441-448.  
Keywords: Vanadium; Semen quality; DNA damage; Reproductive hormone; induced 
testicular toxicity; oxidative stress; metal levels; male-mice; reproductive toxicity; male-
infertility; strand breaks; exposure; sperm; pentoxide. 
 
Abstract:  
Widespread human exposure to vanadium has been well documented. Vanadium exposure 
was reported to induce male reproductive toxicity in toxicological studies, yet human 
epidemiologic studies are lacking. Here we determined the associations between 
environmental exposure to vanadium and semen quality, spermatozoa DNA damage and 
serum reproductive hormones. Concentrations of vanadium in seminal plasma and repeated 
urine samples were determined among 764 men recruited from a reproductive medicine 
centre. Associations of vanadium concentrations with semen quality parameters (n = 764), 
DNA integrity measures (n = 404) and serum reproductive hormones (n = 381) were assessed 
by logistic or linear regression models with adjustment for potential confounders. Significant 
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positive dose-response relationships were observed between vanadium concentrations in 
seminal plasma and tail length and serum estradiol, as well as odds ratios for a below-
reference-value sperm concentration; whereas inverse relationships between seminal plasma 
vanadium with total testosterone (T) and free T (all p values for trends < 0.05) were observed. 
These relationships were maintained after adjusting for seminal plasma concentrations of 
other elements (i.e., arsenic, cadmium, copper, selenium, or tin). No significant associations 
was revealed between urinary vanadium concentrations and semen quality, spermatozoa 
DNA integrity and reproductive hormones. Our findings suggested that elevated vanadium 
exposure may be adversely associated with male reproductive health, and that seminal 
plasma vanadium may be a more direct exposure biomarker for the male reproductive system 
than urinary vanadium. (C) 2018 Elsevier B.V. All rights reserved.  
 
Watt, J.A.J., Burke, I.T., Edwards, R.A., et al. (2018) Vanadium: A Re-Emerging 
Environmental Hazard. Environmental Science & Technology, 52: 11973-11974.  
Available at: https://pubs.acs.org/doi/pdfplus/10.1021/acs.est.8b05560 
 
Weinmayr, G., Pedersen, M., Stafoggia, M., et al. (2018) Particulate matter air pollution 
components and incidence of cancers of the stomach and the upper aerodigestive tract in 
the European Study of Cohorts of Air Pollution Effects (ESCAPE). Environment International, 
120: 163-171.  
Keywords: Air pollution; Chemical elements; ESCAPE; Gastric cancer; Particulate matter 
components; Sulphur; Upper aerodigestive tract cancer. 
 
Abstract:  
INTRODUCTION: Previous analysis from the large European multicentre ESCAPE study showed 
an association of ambient particulate matter <2.5mum (PM2.5) air pollution exposure at 
residence with the incidence of gastric cancer. It is unclear which components of PM are most 
relevant for gastric and also upper aerodigestive tract (UADT) cancer and some of them may 
not be strongly correlated with PM mass. We evaluated the association between long-term 
exposure to elemental components of PM2.5 and PM10 and gastric and UADT cancer 
incidence in European adults. METHODS: Baseline addresses of individuals were geocoded 
and exposure was assessed by land-use regression models for copper (Cu), iron (Fe) and zinc 
(Zn) representing non-tailpipe traffic emissions; sulphur (S) indicating long-range transport; 
nickel (Ni) and vanadium (V) for mixed oil-burning and industry; silicon (Si) for crustal material 
and potassium (K) for biomass burning. Cox regression models with adjustment for potential 
confounders were used for cohort-specific analyses. Combined estimates were determined 
with random effects meta-analyses. RESULTS: Ten cohorts in six countries contributed data 
on 227,044 individuals with an average follow-up of 14.9years with 633 incident cases of 
gastric cancer and 763 of UADT cancer. The combined hazard ratio (HR) for an increase of 
200ng/m(3) of PM2.5_S was 1.92 (95%-confidence interval (95%-CI) 1.13;3.27) for gastric 
cancer, with no indication of heterogeneity between cohorts (I(2)=0%), and 1.63 (95%-CI 
0.88;3.01) for PM2.5_Zn (I(2)=70%). For the other elements in PM2.5 and all elements in PM10 
including PM10_S, non-significant HRs between 0.78 and 1.21 with mostly wide CIs were seen. 
No association was found between any of the elements and UADT cancer. The HR for PM2.5_S 
and gastric cancer was robust to adjustment for additional factors, including diet, and 
restriction to study participants with stable addresses over follow-up resulted in slightly 
higher effect estimates with a decrease in precision. In a two-pollutant model, the effect 
estimate for total PM2.5 decreased whereas that for PM2.5_S was robust. CONCLUSION: This 
large multicentre cohort study shows a robust association between gastric cancer and long-
term exposure to PM2.5_S but not PM10_S, suggesting that S in PM2.5 or correlated air 
pollutants may contribute to the risk of gastric cancer.  



 

 
 

25 

 
Yu, Y. & Yang, J. (2019) Oral bioaccessibility and health risk assessment of vanadium(IV) and 
vanadium(V) in a vanadium titanomagnetite mining region by a whole digestive system in-
vitro method (WDSM). Chemosphere, 215: 294-304.  
Keywords: Vanadium(IV); Vanadium(V); Whole digestive system in-vitro method (WDSM); 
Oral ingestion; Oral bioaccessibility. 
 
Abstract:  
Oral bioaccessibility of vanadium(IV) and vanadium(V) in soil, dust and concentrate fines from 
a vanadium titanomagnetite mining region was assessed by a whole digestive system in-vitro 
scheme. The scheme including the addition of sweat and the large intestinal digestion was 
used to estimate the oral bioaccessibility of vanadium(IV) and vanadium(V) in the whole 
digestive system for the first time. Higher oral bioaccessibility of vanadium(IV) and 
vanadium(V) was determined in gastric and small intestinal phases demonstrating that their 
major roles for vanadium digestion and absorption. The decreasing order of the oral 
bioaccessibility of vanadium(IV) and vanadium(V) in each digestive phase was stomach, small 
intestine, large intestine and mouth. Higher oral bioaccessibility of vanadium(V) in the whole 
digestion indicated its higher risk potential for human than vanadium(IV). Lower oral 
bioaccessibility of vanadium(IV) and vanadium(V) determined in bionic digestion illustrated 
detoxicity potential of human body for ingested vanadium. Compared with soil and dust, 
higher digestion rate of vanadium in vanadium titanomagnetite concentrate fines indicated 
its higher risk for human, especially for mining workers. Based on vanadium oral 
bioaccessibility, hazard quotients of the vanadium were much less than the critical level 
suggested for no non-carcinogenic risks to the populations surrounding the sampling sites. 
Indeed, compared with the estimations based on total vanadium content, the incorporation 
of oral vanadium bioaccessibility into risk assessments could give more realistic information.   

3. BIOLOGICAL MECHANISMS 
Alghrably, M., Czaban, I., Jaremko, Ł., et al. (2019) Interaction of amylin species with 
transition metals and membranes. Journal of Inorganic Biochemistry, 191: 69-76.  
Available at:  
https://www.sciencedirect.com/science/article/pii/S0162013418304409/pdfft?md5=074dd
49be274a383f058d68b8001f39a&pid=1-s2.0-S0162013418304409-main.pdf 
Keywords: Diabetes type II; Transition metals; Amylin; Aggregation; Aggregation inhibition; 
Complex formation. 
 
Abstract:  
Islet Amyloid Polypeptide (IAPP), also known as amylin, is a 37-amino-acid peptide hormone 
that is secreted by pancreatic islet β-cells. Amylin is complementary to insulin in regulating 
and maintaining blood glucose levels in the human body. The misfolding and aggregation of 
amylin is primarily associated with type 2 diabetes mellitus, which is classified as an amyloid 
disease. Recently, the interactions between amylin and specific metal ions, e.g., copper(II), 
zinc(II), and iron(II), were found to impact its performance and aggregation processes. 
Therefore, the focus in this review will be on how the chemistry and structural properties of 
amylin are affected by these interactions. In addition, the impact of amylin and other 
amyloidogenic peptides interacting with metal ions on the cell membranes is discussed. In 
particular, recent studies on the interactions of amylin with copper, zinc, iron, nickel, gold, 
ruthenium, and vanadium are discussed.  
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Aliabad, H.B., Falahati-pour, S.K., Ahmadirad, H., et al. (2018) Vanadium complex: an 
appropriate candidate for killing hepatocellular carcinoma cancerous cells. Biometals, 31(6): 
981-990.  
Available at:  
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6245096/pdf/10534_2018_Article_139.pdf 
Keywords: Vanadium complex; HepG2 cells; L929 cells; Hepatocellular carcinoma; 
Cytotoxicity; ray crystal-structure; schiff-base ligands; in-vitro; spectral; characterization; 
anticancer activity; dioxido-vanadium(V) complexes; antimicrobial activity; drug-resistance; 
chemotherapy. 
 
Abstract:  
Hepatocellular carcinoma (HCC) is a prevalent human malignancy which its drug resistance is 
increasing world-wide. This project was designed to assess the anti-cancer effects of 4-bromo-
2-(((5-chloro-2-hydroxyphenyl) imino) methyl) phenol ([IV(L)] complex) on the HepG2 cell line 
and also L929 cells, as normal cells. HepG2 and L929 cells were cultured in RPMI culture 
medium and the survival rates of the cells were determined after 24 and 48h using MTT assay 
to find IC50 concentration of vanadium m, [IV(L)] complex. The early apoptosis and 
necrosis/late apoptosis were determined by means of annexin V/PI apoptosis detection kit. 
The results revealed that vanadium m, [IV(L)] complex induce early apoptosis higher in HepG2 
cell line than L929 cells. The rates of necrosis/late apoptosis were also induced in HepG2 cells 
more than L929 cells. Based on the results, vanadium m, [IV(L)] complex might be considered 
as a safe new drug for treatment of HCC with low side effects on control liver cells.  
 
Bakhshi Aliabad, H., Khanamani Falahati-Pour, S., Ahmadirad, H., et al. (2018) Vanadium 
complex: an appropriate candidate for killing hepatocellular carcinoma cancerous cells. 
Biometals : An International Journal on the Role of Metal Ions in Biology, Biochemistry, and 
Medicine, 31(6): 981-990.  
Available at: https://link.springer.com/content/pdf/10.1007%2Fs10534-018-0139-x.pdf 
Keywords: Cytotoxicity; HepG2 cells; Hepatocellular carcinoma; L929 cells; Vanadium 
complex. 
 
Abstract:  
Hepatocellular carcinoma (HCC) is a prevalent human malignancy which its drug resistance is 
increasing world-wide. This project was designed to assess the anti-cancer effects of 4-bromo-
2-(((5-chloro-2-hydroxyphenyl) imino) methyl) phenol ([IV(L)] complex) on the HepG2 cell line 
and also L929 cells, as normal cells. HepG2 and L929 cells were cultured in RPMI culture 
medium and the survival rates of the cells were determined after 24 and 48 h using MTT assay 
to find IC50 concentration of vanadium m, [IV(L)] complex. The early apoptosis and 
necrosis/late apoptosis were determined by means of annexin V/PI apoptosis detection kit. 
The results revealed that vanadium m, [IV(L)] complex induce early apoptosis higher in HepG2 
cell line than L929 cells. The rates of necrosis/late apoptosis were also induced in HepG2 cells 
more than L929 cells. Based on the results, vanadium m, [IV(L)] complex might be considered 
as a safe new drug for treatment of HCC with low side effects on control liver cells.  
 
Colín-Barenque, L., Bizarro-Nevares, P., González Villalva, A., et al. (2018) Neuroprotective 
effect of carnosine in the olfactory bulb after vanadium inhalation in a mouse model. 
International Journal of Experimental Pathology, 99(4): 180-188.  
Keywords: carnosine; granule cells; neuroprotection; olfactory bulb; oxidative stress; 
vanadium. 
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Carnosine (?-alanyl-L-histidine) is synthesized in the olfactory system, has antioxidant activity 
as a scavenger of free radicals and has been reported to have neuroprotective action in 
diseases which have been attributed to oxidative damage. In neurodegenerative disorders, 
such as Parkinson's and Alzheimer's diseases, impairment of olfactory function has been 
described. Vanadium derivatives are environmental pollutants, and its toxicity has been 
associated with oxidative stress. Vanadium toxicity on the olfactory bulb was reported 
previously. This study investigates the neuroprotective effect of carnosine on the olfactory 
bulb in a mice model of vanadium inhalation. Male mice were divided into four groups: 
vanadium pentoxide (V2O5) 0.02 mol/L] inhalation for one hour twice a week; V2O5 
inhalation plus 1 mg/kg of carnosine administered daily; carnosine only, and the control group 
that inhaled saline. The olfactory function was evaluated using the odorant test. Animals were 
sacrificed four weeks after exposure. The olfactory bulbs were dissected and processed using 
the rapid Golgi method; cytological and ultrastructural analysis was performed and 
malondialdehyde (MDA) concentrations were measured. The results showed evidence of 
olfactory dysfunction caused by vanadium exposure and also an increase in MDA levels, loss 
of dendritic spines and necrotic neuronal death in the granule cells. But, in contrast, 
vanadium-exposed mice treated with carnosine showed an increase in dendritic spines and a 
decrease in neuronal death and in MDA levels when compared with the group exposed to 
vanadium without carnosine. These results suggest that dendritic spine loss and 
ultrastructural alterations in the granule cells induced by vanadium are mediated by oxidative 
stress and that carnosine may modulate the neurotoxic vanadium action, improving the 
olfactory function.  
 
Domingo-Relloso, A., Grau-Perez, M., Galan-Chilet, I., et al. (2018) Urinary metals and metal 
mixtures and oxidative stress biomarkers in an adult population from Spain: The Hortega 
Study. Environment International, 123: 171-180.  
Available at:  
https://www.sciencedirect.com/science/article/pii/S0160412018312947/pdfft?md5=59346f
c87b7c17341a269ec52bc3118c&pid=1-s2.0-S0160412018312947-main.pdf 
Keywords: Metal mixtures; Oxidative stress; Population-based; Urine metals. 
 
Abstract:  
INTRODUCTION: Few studies have investigated the role of exposure to metals and metal 
mixtures on oxidative stress in the general population. OBJECTIVES: We evaluated the cross-
sectional association of urinary metal and metal mixtures with urinary oxidative stress 
biomarkers, including oxidized to reduced glutathione ratio (GSSG/GSH), malondialdehyde 
(MDA), and 8oxo7,8dihydroguanine (8-oxo-dG), in a representative sample of a general 
population from Spain (Hortega Study). METHODS: Urine antimony (Sb), barium (Ba), 
cadmium (Cd), chromium (Cr), cobalt (Co), copper (Cu), molybdenum (Mo), vanadium (V) and 
zinc (Zn) were measured by ICPMS in 1440 Hortega Study participants. RESULTS: The 
geometric mean ratios (GMRs) of GSSG/GSH comparing the 80th to the 20th percentiles of 
metal distributions were 1.15 (95% confidence intervals [95% CI]: 1.03-1.27) for Mo, 1.17 
(1.05-1.31) for Ba, 1.23 (1.04-1.46) for Cr and 1.18 (1.00-1.40) for V. For MDA, the 
corresponding GMRs (95% CI) were 1.13 (1.03-1.24) for Zn and 1.12 (1.02-1.23) for Cd. In 8-
oxo-dG models, the corresponding GMR (95% CI) were 1.12 (1.01-1.23) for Zn and 1.09 (0.99-
1.20) for Cd. Cr for GSSG/GSH and Zn for MDA and 8-oxo-dG drove most of the observed 
associations. Principal component (PC) 1 (largely reflecting non-essential metals) was 
positively associated with GSSG/GSH. The association of PC2 (largely reflecting essential 
metals) was positive for GSSG/GSH but inverse for MDA. CONCLUSIONS: Urine Ba, Cd, Cr, Mo, 
V and Zn were positively associated with oxidative stress measures at metal exposure levels 
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relevant for the general population. The potential health consequences of environmental, 
including nutritional, exposure to these metals warrants further investigation.  
 
Kongot, M., Dohare, N., Reddy, D.S., et al. (2019) In vitro apoptosis-induction, 
antiproliferative and BSA binding studies of a oxidovanadium(V) complex. Journal of Trace 
Elements in Medicine and Biology, 51: 176-190.  
Keywords: oxidovanadium complex; human lung carcinoma; human breast adenocarcinoma; 
bovine serum albumin; BSA binding; fluorescence spectroscopy. 
 
Abstract:  
In our ongoing efforts to develop novel trace metal complexes with therapeutically interesting 
properties, a neutral mono nuclear oxidomethoxidovanadium(V) complex, 
[VVO(OCH3)(hpdbal-sbdt)] (1) and a μ-O bridged dinuclear oxidovanadium(V) complex, 
[{VVO(hpdbal-sbdt)}2μ−O] (2) [H2hpdbal-sbdt (I) is a tridentate and dibasic ONS2― donor 
ligand obtained through the Schiff base reaction of 2-hydroxy-5-
(phenyldiazenyl)benzaldehyde (Hhpdbal) and S-benzyldithiocarbazate (Hsbdt)] have been 
synthesized and characterized by various analytical techniques such as TGA, EDS, ATR-IR, UV–
Vis, CV, 1H NMR, 13C NMR and 51V NMR. Single-crystal X-ray diffraction analysis of 1 confirms 
the coordination of phenolate oxygen, imine nitrogen and thioenolate sulfur of the ligand to 
the vanadium center with a distorted tetragonal-pyramidal geometry. The compound 2 
triggered apoptotic and reproductive death of the cancer cells in vitro with 76% and 62% 
growth inhibition of human breast adenocarcinoma (MCF-7) and human lung carcinoma cells 
(A549) respectively. The compound 2 was found to be sufficiently stable over a wide window 
of physiological pH. The complex 2 was studied further for its interaction with a drug carrier 
protein BSA with the aid of spectroscopic techniques viz. fluorescence, temperature 
controlled UV–vis and deconvoluted IR techniques.   
 
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.  
Available at:  
https://www.researchgate.net/publication/321148422_Genotoxicity_of_11_heavy_metals_
detected_as_food_contaminants_in_two_human_cell_lines 
Keywords: Carcinoma, Hepatocellular/drug therapy/pathology; Colonic Neoplasms/drug 
therapy/pathology; Environmental Monitoring/methods; Food Contamination/analysis; 
Heavy Metal Poisoning/etiology; Humans; Liver Neoplasms/drug therapy/pathology; Metals, 
Heavy/adverse effects; Tumor Cells, Cultured; H2AX; genotoxicity; heavy metals; human cells. 
 
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 (gammaH2AX 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) 
> As2 O5 > SbCl3 > K2 TeO3 > As2 O3 . No significant genotoxicity was observed with the other 
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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 microM 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.  
 
Lee, H.J., Peredo, H.A., Cantu, S.M., et al. (2018) Effects of sodium tungstate and vanadyl 
sulphate on the liberation of prostanoids of the mesenteric vascular bed in diabetic rats. 
Clinica E Investigacion En Arteriosclerosis, 30(6): 249-257.  
Keywords: Tungstate; Vanadyl; Streptozotocin induced diabetes; Mesenteric vascular bed; 
Prostanoids; insulin-resistance; blood-pressure; tissue; cyclooxygenase; expression; toxicity; 
arteries; synthase; improves; stress. 
 
Abstract:  
The loss of the modulator role of the endothelium could be involved in the pathogenesis of 
diabetic vascular complications. Transition metal compounds, such as tungsten and 
vanadium, have been proposed as possible agents in the treatment of diabetes by simulating 
the effects of insulin. The mesenteric vascular bed intervenes in vascular resistance and is a 
source of vasoactive compounds, such as prostanoids. The aim of this work was to study the 
effects of sodium tungstate and vanadyl sulphate treatments on the metabolic parameters 
and the release of prostanoids of the mesenteric vascular bed in an experimental model of 
Streptozotocin-induced diabetes. In diabetic rats, a significant increase was observed in 
plasma levels of glucose, triglycerides and total cholesterol. On the other hand, there was a 
significant reduction in the release of vasodilator prostanoids, such as prostacyclin and 
prostaglandin E-2 and vasoconstrictor thromboxane A(2) through the mesenteric vascular 
bed. Both sodium tungstate and vanadyl sulphate normalised glycaemia, triglyceridaemia and 
cholesterolaemia in rats diabetics. On the other hand, only treatment with sodium tungstate 
reversed the reduction in the release of vasodilator prostanoids, improving in diabetic animals 
the prostacyclin/thromboxane ratio, an indicator of vascular dysfunction. In conclusion, unlike 
vanadyl sulphate, sodium tungstate is shown to be more effective in controlling metabolic 
changes and the production of vasodilator prostanoids observed in experimental diabetes 
induced by streptozotocin. (C) 2018 Sociedad Espanola de Arteriosclerosis. Published by 
Elsevier Espana, S.L.U. All rights reserved.  
 
 
Lin, J., Guha, S. & Ramanathan, S. (2018) Vanadium Dioxide Circuits Emulate Neurological 
Disorders. Frontiers in Neuroscience, 12: 856.  
Available at: https://www.frontiersin.org/articles/10.3389/fnins.2018.00856/pdf 
Keywords: strongly correlated systems; VO2; central nervous system diseases; Hodgkin-
Huxley model; artificial neurons; MECHANISMS; DISEASE. 
 
Abstract:  
Information in the central nervous system (CNS) is conducted via electrical signals known as 
action potentials and is encoded in time. Several neurological disorders including depression, 
Attention Deficit Hyperactivity Disorder (ADHD), originate in faulty brain signaling 
frequencies. Here, we present a Hodgkin-Huxley model analog for a strongly correlated VO2 
artificial neuron system that undergoes an electrically-driven insulator-metal transition. We 
demonstrate that tuning of the insulating phase resistance in VO2 threshold switch circuits 
can enable direct mimicry of neuronal origins of disorders in the CNS. The results introduce 
use of circuits based on quantum materials as complementary to model animal studies for 
neuroscience, especially when precise measurements of local electrical properties or 
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competing parallel paths for conduction in complex neural circuits can be a challenge to 
identify onset of breakdown or diagnose early symptoms of disease.  
 
Luz AL, Wu X and Tokar EJ (2018) Toxicology of Inorganic Carcinogens. In: Fishbein JC and 
Heilman JM (eds), Elsevier, 1-46. 
Keywords: Arsenic; Antimony; Beryllium; Cadmium; Cancer; Chromium; Cobalt; Indium; 
Inorganics; Lead; Nickel; Vanadium; Metals. 
 
Abstract: 
Humans are exposed to inorganics (i.e., metals) every day. These exposures can have toxic 
effects on nearly every organ system and tissue and can play key roles in etiology of several 
diseases, including cancer. This chapter describes the toxic and carcinogenic effects of the 
metals or metalloids that are classified as known or probable human carcinogens. The chapter 
starts with a general introduction to metals and their basic properties. It then describes each 
metal or metalloid in detail, covering their specific properties, human exposure rates and 
routes, toxicokinetics (i.e., absorption, distribution, metabolism, excretion properties), 
general toxicity, and their toxic and carcinogenic mechanisms and modes of action.   
 
Tripathi, D., Mani, V. & Pal, R.P. (2018) Vanadium in Biosphere and Its Role in Biological 
Processes. Biological Trace Element Research, 186(1): 52-67.  
Keywords: Biological function; Insulin-mimetic; Metabolic role; Vanadium. 
 
Abstract:  
Ultra-trace elements or occasionally beneficial elements (OBE) are the new categories of 
minerals including vanadium (V). The importance of V is attributed due to its multifaceted 
biological roles, i.e., glucose and lipid metabolism as an insulin-mimetic, antilipemic and a 
potent stress alleviating agent in diabetes when vanadium is administered at lower doses. It 
competes with iron for transferrin (binding site for transportation) and with lactoferrin as it is 
secreted in milk also. The intracellular enzyme protein tyrosine phosphatase, causing the 
dephosphorylation at beta subunit of the insulin receptor, is inhibited by vanadium, thus 
facilitating the uptake of glucose inside the cell but only in the presence of insulin. Vanadium 
could be useful as a potential immune-stimulating agent and also as an antiinflammatory 
therapeutic metallodrug targeting various diseases. Physiological state and dose of vanadium 
compounds hold importance in causing toxicity also. Research has been carried out mostly on 
laboratory animals but evidence for vanadium importance as a therapeutic agent are available 
in humans and large animals also. This review examines the potential biochemical and 
molecular role, possible kinetics and distribution, essentiality, immunity, and toxicity-related 
study of vanadium in a biological system. © 2018 Springer Science+Business Media, LLC, part 
of Springer Nature.  
 
Zhang, Y., Wang, L., Zeng, K., et al. (2018) Vanadyl complexes discriminate between 
neuroblastoma cells and primary neurons by inducing cell-specific apoptotic pathways. 
Journal of Inorganic Biochemistry, 188: 76-87.  
Keywords: Apoptosis; Cyclin D; Neuroblastoma; Vanadium; [VO(acac)(2)]. 
 
Abstract:  
Vanadium compounds have arisen as potential therapeutic agent for the treatment of cancers 
over the past decades. A few studies suggested that vanadyl complexes may discriminate 
between the cancerous and the normal cells. Here, we reported the investigation on the pro-
apoptotic effect and the underlying mechanism of bis(acetylacetonato) oxovanadium(IV) 
([VO(acac)2]) on SH-SY5Y neuroblastoma cells in comparison with that of mouse primary 
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cortex neurons. The experimental results revealed that [VO(acac)2] showed about 10-fold 
higher cytotoxicity (IC50 ~16muM) on the neuroblastoma cells than on normal neurons (IC50 
~250muM). Further analysis indicated that the vanadyl complex suppressed the growth of 
neuroblastoma cells via different pathways depending on its concentration. It induced a 
special cyclin D-mediated and p53-independent cell apoptosis at 50muM. In contrast, 
[VO(acac)2] promoted cell viability of primary neurons in the concentration range of 0-
150muM; while [VO(acac)2] at hundreds of muM would cause neuronal death possibly via the 
reactive oxygen species (ROS)-mediated signal pathways. The extraordinary discrimination 
between neuroblastoma cells and primary neurons suggests potential application of vanadyl 
complexes for therapeutic treatment of neuroblastoma. In addition, the p53-independent 
apoptotic pathways induced by vanadyl complexes may provide new insights for future 
discovery of new anticancer drugs overcoming the chemo-resistance due to p53 mutation.  
 
Zhou, L., Yi, Y., Yuan, Q., et al. (2018) VAOS, a novel vanadyl complexes of alginate 
saccharides, inducing apoptosis via activation of AKT-dependent ROS production in NSCLC. 
Free Radical Biology & Medicine, 129: 177-185.  
Keywords: AKT; Non-small cell lung cancer; PTEN; ROS; Vanadyl alginate oligosaccharides. 
 
Abstract:  
Previous studies have confirmed that protein tyrosine phosphatase 1B (PTP1B) can promote 
tumour progression in non-small cell lung cancer (NSCLC). Vanadyl alginate oligosaccharides 
(VAOS) is a new coordination compounds that possesses a good PTP1B inhibitory activity. 
However, the potent anticancer efficacy of VAOS in human NSCLC requires further study. In 
this study, VAOS exhibited effective inhibitory effects in NSCLC both in cultured cells and in a 
xenograft mouse model. VAOS was further identified to induce NSCLC cell apoptosis through 
activating protein kinase B (AKT) to elevate intracellular reactive oxygen species (ROS) levels 
by increasing in oxygen consumption and impairing the ROS-scavenging system. Neither 
silencing of PTP1B by siRNA nor transient overexpression of PTP1B had an effect on the AKT 
phosphorylation triggered by VAOS, indicating that PTP1B inhibition was not involved in 
VAOS-induced apoptosis. Through phosphorus colorimetric assay, we demonstrated that 
VAOS notably inhibited phosphatase and tensin homologue deleted on chromosome 10 
(PTEN) dephosphorylation activity, another member of the protein tyrosine phosphatases 
(PTPases)-upstream factor of AKT. Interestingly, PTEN knockdown sensitized cells to VAOS, 
whereas ectopic expression of PTEN markedly rescued VAOS-mediated lethality. In vivo, VAOS 
treatment markedly reduced PTEN activity and tumour cell burden with low systemic toxicity. 
Thus, our data not only provided a new therapeutic drug candidate for NSCLC, but presented 
new understanding into the pharmacological research of VAOS.  

4. USES OF VANADIUM 
Aliabad, H.B., Falahati-pour, S.K., Ahmadirad, H., et al. (2018) Vanadium complex: an 
appropriate candidate for killing hepatocellular carcinoma cancerous cells. Biometals, 31(6): 
981-990.  
Available at:  
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6245096/pdf/10534_2018_Article_139.pdf 
Keywords: Vanadium complex; HepG2 cells; L929 cells; Hepatocellular carcinoma; 
Cytotoxicity; ray crystal-structure; schiff-base ligands; in-vitro; spectral; characterization; 
anticancer activity; dioxido-vanadium(V) complexes; antimicrobial activity; drug-resistance; 
chemotherapy. 
 
Abstract:  
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Hepatocellular carcinoma (HCC) is a prevalent human malignancy which its drug resistance is 
increasing world-wide. This project was designed to assess the anti-cancer effects of 4-bromo-
2-(((5-chloro-2-hydroxyphenyl) imino) methyl) phenol ([IV(L)] complex) on the HepG2 cell line 
and also L929 cells, as normal cells. HepG2 and L929 cells were cultured in RPMI culture 
medium and the survival rates of the cells were determined after 24 and 48h using MTT assay 
to find IC50 concentration of vanadium m, [IV(L)] complex. The early apoptosis and 
necrosis/late apoptosis were determined by means of annexin V/PI apoptosis detection kit. 
The results revealed that vanadium m, [IV(L)] complex induce early apoptosis higher in HepG2 
cell line than L929 cells. The rates of necrosis/late apoptosis were also induced in HepG2 cells 
more than L929 cells. Based on the results, vanadium m, [IV(L)] complex might be considered 
as a safe new drug for treatment of HCC with low side effects on control liver cells.  
 
Bakhshi Aliabad, H., Khanamani Falahati-Pour, S., Ahmadirad, H., et al. (2018) Vanadium 
complex: an appropriate candidate for killing hepatocellular carcinoma cancerous cells. 
Biometals : An International Journal on the Role of Metal Ions in Biology, Biochemistry, and 
Medicine, 31(6): 981-990.  
Available at: https://link.springer.com/content/pdf/10.1007%2Fs10534-018-0139-x.pdf 
Keywords: Cytotoxicity; HepG2 cells; Hepatocellular carcinoma; L929 cells; Vanadium 
complex. 
 
Abstract:  
Hepatocellular carcinoma (HCC) is a prevalent human malignancy which its drug resistance is 
increasing world-wide. This project was designed to assess the anti-cancer effects of 4-bromo-
2-(((5-chloro-2-hydroxyphenyl) imino) methyl) phenol ([IV(L)] complex) on the HepG2 cell line 
and also L929 cells, as normal cells. HepG2 and L929 cells were cultured in RPMI culture 
medium and the survival rates of the cells were determined after 24 and 48 h using MTT assay 
to find IC50 concentration of vanadium m, [IV(L)] complex. The early apoptosis and 
necrosis/late apoptosis were determined by means of annexin V/PI apoptosis detection kit. 
The results revealed that vanadium m, [IV(L)] complex induce early apoptosis higher in HepG2 
cell line than L929 cells. The rates of necrosis/late apoptosis were also induced in HepG2 cells 
more than L929 cells. Based on the results, vanadium m, [IV(L)] complex might be considered 
as a safe new drug for treatment of HCC with low side effects on control liver cells.  
 
Colín-Barenque, L., Bizarro-Nevares, P., González Villalva, A., et al. (2018) Neuroprotective 
effect of carnosine in the olfactory bulb after vanadium inhalation in a mouse model. 
International Journal of Experimental Pathology, 99(4): 180-188.  
Keywords: carnosine; granule cells; neuroprotection; olfactory bulb; oxidative stress; 
vanadium. 
 
Abstract:  
Carnosine (?-alanyl-L-histidine) is synthesized in the olfactory system, has antioxidant activity 
as a scavenger of free radicals and has been reported to have neuroprotective action in 
diseases which have been attributed to oxidative damage. In neurodegenerative disorders, 
such as Parkinson's and Alzheimer's diseases, impairment of olfactory function has been 
described. Vanadium derivatives are environmental pollutants, and its toxicity has been 
associated with oxidative stress. Vanadium toxicity on the olfactory bulb was reported 
previously. This study investigates the neuroprotective effect of carnosine on the olfactory 
bulb in a mice model of vanadium inhalation. Male mice were divided into four groups: 
vanadium pentoxide (V2O5) 0.02 mol/L] inhalation for one hour twice a week; V2O5 
inhalation plus 1 mg/kg of carnosine administered daily; carnosine only, and the control group 
that inhaled saline. The olfactory function was evaluated using the odorant test. Animals were 
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sacrificed four weeks after exposure. The olfactory bulbs were dissected and processed using 
the rapid Golgi method; cytological and ultrastructural analysis was performed and 
malondialdehyde (MDA) concentrations were measured. The results showed evidence of 
olfactory dysfunction caused by vanadium exposure and also an increase in MDA levels, loss 
of dendritic spines and necrotic neuronal death in the granule cells. But, in contrast, 
vanadium-exposed mice treated with carnosine showed an increase in dendritic spines and a 
decrease in neuronal death and in MDA levels when compared with the group exposed to 
vanadium without carnosine. These results suggest that dendritic spine loss and 
ultrastructural alterations in the granule cells induced by vanadium are mediated by oxidative 
stress and that carnosine may modulate the neurotoxic vanadium action, improving the 
olfactory function.  
 
Kongot, M., Dohare, N., Reddy, D.S., et al. (2019) In vitro apoptosis-induction, 
antiproliferative and BSA binding studies of a oxidovanadium(V) complex. Journal of Trace 
Elements in Medicine and Biology, 51: 176-190.  
Keywords: oxidovanadium complex; human lung carcinoma; human breast adenocarcinoma; 
bovine serum albumin; BSA binding; fluorescence spectroscopy. 
 
Abstract:  
In our ongoing efforts to develop novel trace metal complexes with therapeutically interesting 
properties, a neutral mono nuclear oxidomethoxidovanadium(V) complex, 
[VVO(OCH3)(hpdbal-sbdt)] (1) and a μ-O bridged dinuclear oxidovanadium(V) complex, 
[{VVO(hpdbal-sbdt)}2μ−O] (2) [H2hpdbal-sbdt (I) is a tridentate and dibasic ONS2― donor 
ligand obtained through the Schiff base reaction of 2-hydroxy-5-
(phenyldiazenyl)benzaldehyde (Hhpdbal) and S-benzyldithiocarbazate (Hsbdt)] have been 
synthesized and characterized by various analytical techniques such as TGA, EDS, ATR-IR, UV–
Vis, CV, 1H NMR, 13C NMR and 51V NMR. Single-crystal X-ray diffraction analysis of 1 confirms 
the coordination of phenolate oxygen, imine nitrogen and thioenolate sulfur of the ligand to 
the vanadium center with a distorted tetragonal-pyramidal geometry. The compound 2 
triggered apoptotic and reproductive death of the cancer cells in vitro with 76% and 62% 
growth inhibition of human breast adenocarcinoma (MCF-7) and human lung carcinoma cells 
(A549) respectively. The compound 2 was found to be sufficiently stable over a wide window 
of physiological pH. The complex 2 was studied further for its interaction with a drug carrier 
protein BSA with the aid of spectroscopic techniques viz. fluorescence, temperature 
controlled UV–vis and deconvoluted IR techniques.   
 
Lee, H.J., Peredo, H.A., Cantu, S.M., et al. (2018) Effects of sodium tungstate and vanadyl 
sulphate on the liberation of prostanoids of the mesenteric vascular bed in diabetic rats. 
Clinica E Investigacion En Arteriosclerosis, 30(6): 249-257.  
Keywords: Tungstate; Vanadyl; Streptozotocin induced diabetes; Mesenteric vascular bed; 
Prostanoids; insulin-resistance; blood-pressure; tissue; cyclooxygenase; expression; toxicity; 
arteries; synthase; improves; stress. 
 
Abstract:  
The loss of the modulator role of the endothelium could be involved in the pathogenesis of 
diabetic vascular complications. Transition metal compounds, such as tungsten and 
vanadium, have been proposed as possible agents in the treatment of diabetes by simulating 
the effects of insulin. The mesenteric vascular bed intervenes in vascular resistance and is a 
source of vasoactive compounds, such as prostanoids. The aim of this work was to study the 
effects of sodium tungstate and vanadyl sulphate treatments on the metabolic parameters 
and the release of prostanoids of the mesenteric vascular bed in an experimental model of 
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Streptozotocin-induced diabetes. In diabetic rats, a significant increase was observed in 
plasma levels of glucose, triglycerides and total cholesterol. On the other hand, there was a 
significant reduction in the release of vasodilator prostanoids, such as prostacyclin and 
prostaglandin E-2 and vasoconstrictor thromboxane A(2) through the mesenteric vascular 
bed. Both sodium tungstate and vanadyl sulphate normalised glycaemia, triglyceridaemia and 
cholesterolaemia in rats diabetics. On the other hand, only treatment with sodium tungstate 
reversed the reduction in the release of vasodilator prostanoids, improving in diabetic animals 
the prostacyclin/thromboxane ratio, an indicator of vascular dysfunction. In conclusion, unlike 
vanadyl sulphate, sodium tungstate is shown to be more effective in controlling metabolic 
changes and the production of vasodilator prostanoids observed in experimental diabetes 
induced by streptozotocin. (C) 2018 Sociedad Espanola de Arteriosclerosis. Published by 
Elsevier Espana, S.L.U. All rights reserved.  
 
Samira, M., Mounira, T., Kamel, K., et al. (2018) Hepatotoxicity of vanadyl sulfate in 
nondiabetic and STZ-induced diabetic rats. Canadian Journal of Physiology and 
Pharmacology, 96(11): 1076-1083.  
Keywords: diabetes; diabète; foie; liver; oxidative stress; stress oxydatif; vanadium. 
 
Abstract:  
This study aimed to examine the effects of vanadyl sulfate (VOSO4) on liver in nondiabetic and 
sterptozotocin (STZ)-induced diabetic rats. Rats were divided into six groups. Groups1, 2 and 
3 are nondiabetic and are respectively, control and given (ip) 5 or 10 mg/kg of VOSO4 for 30 
days. Groups 4, 5 and 6 are diabetic animals and are respectively, control and treated with 5 
or 10 mg/kg of VOSO4. Results showed that VOSO4 reduced weight gain in nondiabetic rats, 
whereas it increased body weight in diabetic groups. Plasma transaminase (AST, ALT), lactate 
dehydrogenase (LDH), alkaline phosphatase (ALP) activities and malondialdehyde (MDA) 
levels were increased, while liver catalase (CAT) and superoxide dismutase (SOD) activities 
were profoundly decreased in diabetic animals in comparison with the nondiabetic group. 
Diabetic group showed also notable oxidative damage in liver. Treatment of diabetic rats with 
VOSO4 decreased the hepatotoxic markers, restored significantly antioxidant enzyme 
activities and attenuated the histopathological changes in liver. In nondiabetic rats, VOSO4 
treatment increased most of hepatotoxic markers, reduced antioxidant enzyme activities and 
induced pronounced oxidative damage in liver tissue. These data suggest that treatment with 
VOSO4 exerts toxic effects in healthy animals and prevents significatively liver oxidative 
damage in STZ-induced diabetic rats but without total safety and further studies are needed 
to clarify its mechanism of action.  
 
Scalese, G., Machado, I., Fontana, C., et al. (2018) New heteroleptic oxidovanadium(V) 
complexes: synthesis, characterization and biological evaluation as potential agents against 
Trypanosoma cruzi. JBIC Journal of Biological Inorganic Chemistry, 23(8): 1265-1281 
Keywords: 8-Hydroxyquinoline; Metallomics; Semicarbazones; Trypanosoma cruzi; 
Vanadium. 
 
Abstract:  
Searching for prospective vanadium-based agents against Trypanosoma cruzi, the parasite 
causing Chagas disease, four new VVO(8HQâ€“H)(Lâ€“2H)] compounds, where 8HQ is 8-
hydroxyquinoline and L are tridentate salicylaldehyde semicarbazone derivatives L1â€“L4, 
were synthesized and characterized in the solid state and in solution. The compounds were 
evaluated on T. cruzi epimastigotes (CL Brener) as well as on VERO cells, as mammalian cell 
model. Compounds showed activity against T. cruzi (IC50 6.2â€“10.5Â Î¼M) of the same order 
than Nifurtimox and 8HQ, and a four- to sevenfold activity increase with respect to the free 
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semicarbazones. For comparison, VVO2(Lâ€“H)] series was prepared and the new 
VVO2(L3â€“H)] was fully characterized. They showed negligible activity and low selectivity 
towards the parasite. The inclusion of 8HQ as ligand in VVO(8HQâ€“H)(Lâ€“2H)] compounds 
led to good activities and increased selectivity towards the parasite with respect to 8HQ. 51V 
NMR experiments, performed to get insight into the nature of the active species, suggested 
partial decomposition of the compounds in solution to VVO2(Lâ€“H)] and 8HQ. Depending on 
the dose, the compounds act as trypanocide or trypanostatic. A high uptake of vanadium in 
the parasites (58.51â€“88.9% depending on dose) and a preferential accumulation in the 
soluble protein fraction of the parasite was determined. Treated parasites do not seem to 
show a late apoptotic/necrotic phenotype suggesting a different cell death mechanism. In vivo 
toxicity study on zebrafish model showed no toxicity up to a 25Â ÂµM concentration of 
VVO(8HQâ€“H)(L1â€“2H)]. These compounds could be considered prospective anti-T. cruzi 
agents that deserve further research.  

5. ENVIRONMENTAL EFFECTS in PLANTS and SOIL 
Al-Otaibi, F.S., Ajarem, J.S., Abdel-Maksoud, M.A., et al. (2018) Stone quarrying induces 
organ dysfunction and oxidative stress in Meriones libycus. Toxicology and Industrial 
Health, 34(10): 679-692.  
Keywords: Heavy metals; quarrying; oxidative stress; Libyan jird; pollution; lipid-peroxidation; 
heavy-metals; chelation-therapy; mammalian organs; cadmium toxicity; protective role; 
saudi-arabia; rat model; exposure; lead. 
 
Abstract:  
Exposure to heavy metal-containing dust arising from stone quarrying may cause severe 
health problems. The aim of this study was to evaluate the impact of stone quarrying in Riyadh 
(Saudi Arabia) on the Libyan jird Meriones libycus. Soil samples and jirds were collected from 
four sites located at different distances from the quarrying area. Soil from the first (500 m 
away from the quarry) and second (1800 m away) sites showed a significant increase in 
cadmium (Cd), lead (Pb), nickel (Ni), and vanadium (V) when compared with the reference site 
(38,000 m away). Jirds at these sites exhibited significant increases in liver, kidney, lung, and 
fur levels of Cd, Pb, Ni, and V. Serum transaminases, creatinine, and malondialdehyde (MDA) 
levels were significantly increased in jirds, whereas reduced glutathione (GSH) levels 
decreased. Liver, kidney, and lung tissues of jirds, collected from the first and second sites, 
showed significantly increased MDA and decreased GSH levels. Additionally, animals at both 
sites showed altered hematological parameters and several histopathological changes in their 
liver, kidney, and lung. Soil and animals at the third site (7300 m away) showed no significant 
changes. Thus, our study showed the impact and hazardous effects of quarrying on the liver, 
kidney, lung, and hemogram of M. libycus. These findings can provide scientific evaluation for 
studying the impact of quarrying on the workers and communities living close to the studied 
area.  
 
El-Alam, I., Verdin, A., Fontaine, J., et al. (2018) Ecotoxicity evaluation and human risk 
assessment of an agricultural polluted soil. Environmental Monitoring and Assessment, 
190(12): 738-018-7077-5.  
Available at:  
https://www.researchgate.net/profile/Anthony_Verdin/publication/329073654_Ecotoxicity
_evaluation_and_human_risk_assessment_of_an_agricultural_polluted_soil/links/5bfbc11c
299bf1a02033421c/Ecotoxicity-evaluation-and-human-risk-assessment-of-an-agricultural-
polluted-soil.pdf 
Keywords: Biodiversity; Ecotoxicity; Microbial biomass; Soil pollution; Toxicity. 
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Abstract:  
The present study aims to evaluate the nature and level of chemical pollution as well as the 
potential toxicity and ecotoxicity of an agricultural soil irrigated by the water of Litani River. 
Our findings showed that the soil was mainly contaminated by alkanes (hentriacontane, 
octadecane, hexadecane) and metal trace elements (nickel, vanadium, chromium, and 
manganese). Soil organic extracts showed high cytotoxicity against human hepatic (HepG2) 
and bronchial epithelial cells (Beas-2B). Soil ecotoxicity was revealed by seed germination 
inhibition of several plant species (wheat, clover, alfalfa, tall fescue, and ryegrass) ranging 
from 7 to 30% on the polluted soil compared to non-polluted one. In addition, significant 
decreases in telluric microbial biomasses (bacterial and fungal biomasses), quantified by 
phospholipid fatty acids (PLFA) analysis were observed in polluted soil compared to non-
contaminated soils. The density of the arbuscular mycorrhizal fungal (AMF) spores isolated 
from the polluted soil was about 316 spores/100 g. Three main AMF species were identified 
as Funelliformis mosseae, Septoglomus constrictum, and Claroideoglomus lamellosum. 
Moreover, 16 indigenous plant species were inventoried with Silybum marianum L. as the 
dominant one. Plant biodiversity indices (Shannon, Simpson, Menhinick, and Margaleff) were 
lower than those found in other contaminated soils. Finally, it was found that all the present 
plant species on this polluted site were mycorrhized, suggesting a possible protection of these 
plants against encountered pollutants, and the possibility to use AMF-assisted 
phytoremediation to clean-up such a site.  
 
Esposito, F., Nardone, A., Fasano, E., et al. (2018) A systematic risk characterization related 
to the dietary exposure of the population to potentially toxic elements through the 
ingestion of fruit and vegetables from a potentially contaminated area. A case study: The 
issue of the "Land of Fires" area in Campania region, Italy. Environmental Pollution (Barking, 
Essex : 1987), 243(Pt B): 1781-1790. 
Keywords: Agroecosystem pollution; Anthropogenic pollution; Heavy metals; Human health; 
Maximum cumulative ratio; Risk assessment. 
 
Abstract:  
Potentially toxic elements are widespread soil contaminants, whose occurrence could entail 
a concern for human health upon ingestion of fruit and vegetables harvested in a polluted 
area. This work set out to evaluate the concentrations of lead and cadmium as well as the 
levels of thirteen heavy metals for which a limit value is yet to be established by the food 
safety authorities, in order to perform a risk characterization related to the dietary intake of 
these metals and to provide a scientific opinion with wider relevance in the light of current 
worldwide regulatory issues. The sampling consisted of fruit and vegetables grown in a 
potentially contaminated area of southern Italy due to the illegal dump of hazardous wastes. 
An evaluation of the dietary exposure through the calculation of the Hazard Index (HI), the 
Maximum Cumulative Ratio (MCR) and the Target Cancer Risk (TCR) was adopted to this end. 
The results revealed that about the 30% of samples showed quantifiable levels of chemicals 
and no significant difference emerged between the potentially polluted area and the nearby 
cities that were selected as a control landfill site. The overall risk characterization for non-
carcinogenic endpoints showed that the HI did not reach unsafe values, except for a small 
number of samples mainly because of aberrant occurrences and, in any case, the cumulative 
toxicity was mainly driven by thallium and vanadium. As far as the carcinogenic effects of 
arsenic are concerned, the distribution of TCR values broadly lay below the safety threshold; 
a certain percentage of data, however, exceeded this limit and should be taken into account 
for the enforcement of future regulatory thresholds.  
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Fred-Ahmadu, O.H., Adedapo, A.E., Oloyede, M.O., et al. (2018) Chemical speciation and 
characterization of trace metals in dry Camellia sinensis and herbal tea marketed in Nigeria. 
Journal of Health and Pollution, 8(19): 180912.  
Available at: http://www.journalhealthpollution.org/doi/pdf/10.5696/2156-9614-
8.19.180912 
Keywords: tea; Camellia sinensis; trace metals; herbal tea; chemical fractionation. 
 
Abstract:  
Background. Trace metals from anthropogenic activities have been found to occur in tea 
brands and pose potential human health risks to consumers.  
Objectives. The present study assessed the concentrations of trace metals in green, black and 
herbal tea brands using a modified Community Bureau of Reference sequential extraction 
method.  
Methods. Fifteen (15) Camellia sinensis and eight (8) herbal tea samples commonly consumed 
in Nigeria were collected and analyzed for trace metals. The concentrations of cadmium (Cd), 
chromium (Cr), copper (Cu), manganese (Mn), nickel (Ni), lead (Pb), vanadium (V), and zinc 
(Zn) in extract fractions were analyzed using microwave plasma atomic emission spectroscopy 
(MP-AES).  
Results. Trace metals were detected in all of the samples investigated. The concentrations of 
trace metals in 4 stages (soluble/exchangeable/carbonates bound fraction, reducible fraction, 
oxidizable fraction, residual fraction) of sequential and pseudo-total metal extraction 
procedures are presented. The concentrations of Cd, Cr, Cu, Mn, Ni, Pb, V, and Zn in the 
exchangeable/carbonate bound fraction for green tea ranged between 0.27–1.47, ND-0.33, 
ND-0.44, 7.05–33.04, 0.23–0.69, ND-0.51, ND-0.16 and 0.18–1.99 mg/kg, ND-0.73, 0.15–0.36, 
0.36–0.59, 1.38–30.07, 0.15–0.54, 0.05–0.76, 0.15–0.34 and 0.27–0.77 mg/kg and 0.54–0.64, 
0.25–0.41, 0.35–0.47, 18.72–23.98, 0.30–0.55, 0.15–0.21, 0.15–0.23 and 0.30–0.48 mg/kg for 
hebal tea, respectively. 
Conclusion. The metal content in the investigated tea indicated low to enhanced 
concentrations. Locally produced black teas recorded relatively low trace metal contents 
compared to the green and herbal tea samples. The most bioavailable trace metal was Mn, 
while Zn was most preferably bound to the residual fraction. Cadmium, Cr, Cu, Ni, Pb, and V 
were distributed at varied concentrations among other extractable phases. Daily consumption 
of the investigated tea products may expose consumers to potentially toxic metals as well as 
essential elements.  
 
Gokul, A., Cyster, L.F. & Keyster, M. (2018) Efficient superoxide scavenging and metal 
immobilization in roots determines the level of tolerance to Vanadium stress in two 
contrasting Brassica napus genotypes. South African Journal of Botany, 119: 17-27.  
Keywords: Brassica napus; Lipid peroxidation; Reactive oxygen species; Superoxide 
dismutase; Translocation; Vanadium; antioxidant enzyme-activities; lipid-peroxidation; 
physiological-responses; exogenous application; oxidative damage; salinity stress; nitric-
oxide; cell-death; leaves. 
 
Abstract:  
Brassica napus also known as Rapeseed is a member of the Brassicaceae family which is mainly 
cultivated for its oil-rich seeds. Indeed, B. napus is ranked the third-largest source of vegetable 
oil in the world. Brassica napus growth, development and yield are negatively affected by 
heavy metals. Vanadium is a heavy metal and presence in high concentrations impact plant 
growth and development negatively. However, the impact of Vanadium on B. napus growth 
and development is unknown. Therefore, in this study we assessed the effects of Vanadium 
stress on leaf physiology and biochemistry response of two B. napus cultivars (namely Agamax 
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and AV Garnet). A randomised pot-experiment under controlled conditions was used to grow 
B. napus cultivars under control (distilled water) and Vanadium (similar to 350 mu M NaVO3) 
treatments. Results showed that Vanadium caused yellowing of AV Garnet leaves but not 
Agamax leaves. Furthermore, Vanadium stress caused a more severe decrease in leaf dry and 
fresh weight of AV Garnet as compared to the decrease in leaf dry and fresh weight of Agamax. 
We also observed that Vanadium stress only decreased leaf chlorophyll content (a, b and 
total) of AV Garnet but had no effect on chlorophyll content of Agamax. In addition, Vanadium 
stress induced an increase in toxic superoxide (O-2(-)) content in leaves of both AV Garnet and 
Agamax however; we observed more O-2(-) content in AV Garnet leaves than Agamax leaves. 
Furthermore, we observed a more drastic increase in leaf lipid peroxidation and leaf cell death 
(assessed by Evans blue uptake) of AV Garnet when compared to Agamax. In order to 
investigate whether Vanadium regulates O-2(-) metabolising enzymes we assessed 
superoxide dismutase (SOD) activity (total SOD enzymatic activity and SOD isoform activity). 
Vanadium inhibited the total leaf SOD activity of AV Garnet more than the total leaf SOD 
activity of Agamax. The SOD isoform analyses displayed that Vanadium treatment did not alter 
the leaf MnSOD as well as leaf Cu/ZnSOD isoforms of both Agamax and AV Garnet. However, 
we observed that FeSOD 1 and FeSOD 3 activity was upregulated in Agamax leaves in response 
to Vanadium treatment but decreased in AV Garnet following Vanadium treatment. 
Furthermore, we observed that the leaf FeSOD 2 activity was inhibited in both Agamax and 
AV Garnet. In addition, we also analysed the Vanadium contents in the two cultivars following 
Vanadium treatment and observed more Vanadium content in Agamax roots than in AV 
Garnet roots. Furthermore, translocation factor (TF) analysis showed that AV Garnet had a 
higher Vanadium IF from roots to leaves than Agamax following Vanadium treatment. In 
conclusion, Vanadium stress tolerance in B. napus is possibly controlled by SOD activity and 
Vanadium content root immobilisation. (C) 2018 SAAB. Published by Elsevier B.V. All rights 
reserved.  
 
Gomez-Arroyo, S., Barba-Garcia, A., Arenas-Huertero, F., et al. (2018) Indicators of 
environmental contamination by heavy metals in leaves of  in two zones of the metropolitan 
area of Mexico City. Environmental Science and Pollution Research International, 25(5): 
4739-4749.  
Keywords: Air Pollutants/analysis; Cities; Environmental Monitoring/methods; Gene 
Expression/drug effects; Metals, Heavy/analysis; Mexico; Parks, Recreational; Plant 
Leaves/chemistry/enzymology; Rain; Seasons; Superoxide Dismutase/genetics; 
Taraxacum/chemistry/enzymology; Atmospheric pollution; Dry and rainy seasons; Heavy 
metals; MicroRNAs; Taraxacum officinale. 
 
Abstract:  
The present study was designed to detect the effect of heavy metals in two zones of the 
Metropolitan Area of Mexico City (MAMC), the Centro de Ciencias de la Atmosfera (CCA), and 
the Altzomoni station in the Iztaccihuatl-Popocatepetl National Park. Taraxacum officinale 
was selected as the indicator organism of responses to atmospheric contamination by heavy 
metals. Determinations of heavy metals were performed, and total mRNA was extracted to 
quantify the expression of microRNA398 (miR398), superoxide dismutase 2 (CSD2), and the 
amounts of free radicals using the bromide of 3-(4,5-dimethylthiazole-2-ilo)-2,5-
diphenyltetrazole (MTT) salts reduction assay. Results from the Altzomoni station showed 
high concentrations of five heavy metals, especially Aluminum, while three heavy metals were 
identified in the CCA-UNAM zone, most importantly, Vanadium, both in the dry season; 
miR398 expression presented subtle changes but was greater in the leaves from the stations 
with higher concentrations of heavy metals. Observations included a significant expression of 
CSD2, mainly in the dry season in both study zones, where levels were significant with respect 
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to controls (p < 0.05). Reduced MTT was also higher in the dry season than in the rainy season 
(p < 0.05). In conclusion, the increase in heavy metals on the leaves of Taraxacum officinale 
induces increased expression of the CSD2 gene and reduced MTT; thus, they can be used as 
indicators for biomonitoring heavy metal concentrations.  
 
Park, S.H., Choe, S.Y., Yun, J.H., et al. (2018) Toxicological Evaluation of Brassica napus 
Extract Containing Vanadium, Nutricultured in Jeju Water. Journal of Medicinal Food, 
21(10): 1035-1043.  
Keywords: Brassica napus extract; Jeju water; food safety; vanadium. 
 
Abstract:  
This study evaluated the mutagenicity and acute toxicity of the juice extract of nutricultured 
Brassica napus containing vanadium (BECV). The BECV was prepared by nutriculture for 7 days 
in Jeju water containing vanadium. The mutagenic effects of BECV were investigated using the 
bacterial reverse mutation test, chromosome aberration test, and micronucleus test. Based 
on the results of the mutagenicity test, we propose that BECV is not a mutagenicity-inducing 
agent. In the acute oral toxicity study, male and female Sprague-Dawley rats were 
administered a single limiting dose of 0.014, 0.14, or 1.4 mug BECV/kg body weight; the rats 
were then observed for 7 days. No acute lethal effect was observed at the maximal dose of 
1.4 mug BECV/kg body weight. In the subacute study, male and female rats were administered 
once daily, by oral gavage, a dose of 0.028, 0.14, and 0.7 mug/kg body weight of BECV for 28 
days. No significant toxicity was observed not only hematological, biochemical, and 
pathological parameters but also the body and organ weights when compared to controls. 
The level of BECV with no observed adverse effects in male and female rats was 0.7 mug/kg 
body weight (concentration of vanadium in BECV) in the subacute toxicity study.  
 
Pushpakumara, B.L.D.U. & Gunawardana, D. (2018) Preliminary data on the presence of an 
alternate vanadium nitrogenase in a culturable cyanobiont of Azolla pinnata R. Brown: 
Implications on Chronic Kidney Disease of an unknown etiology (CKDu). Data in Brief, 21: 
2590-2597.  
Available at:  
https://www.sciencedirect.com/science/article/pii/S2352340918314665/pdfft?md5=89ebae
f298d23f5e6c372132fb88302a&pid=1-s2.0-S2352340918314665-main.pdf 
 
Abstract:  
In a recent paper titled “How a taxonomically-ambiguous cyanobiont and vanadate assist in 
the phytoremediation of cadmium by Azolla pinnata: implications for CKDu” (Atugoda et al., 
2018) [1] it was shown by us, that plant health and phytoremediation capacities, of Azolla 
pinnata R. Brown, were elevated in the presence of vanadate, a vanadium containing ion. This 
highlighted a possibility, that either the major or minor cyanobionts of Azolla pinnata, could 
possess a vanadium dependent nitrogenase enzyme, as an alternate nitrogenase, in addition 
to the molybdenum counterpart. In this data article, we report the isolation of a minor 
cyanobiont which we name as Fischerella uthpalarensis. We grew Fischerella uthpalarensis, 
exclusively in N-free media, with only molybdenum (Mo+ V-), with only vanadium (V+ Mo-) 
and with neither (negative control), to find out the growth patterns in the relevant media. 
While F. uthpalarensis grew as green colored consistencies, increasing gradually in turbidity, 
for 4 weeks in culture, both, in the presence of molybdenum (Mo+ V-), as well as vanadium 
(V+ Mo-), the negative control, showed no, or very little growth. This alludes to the presence 
of dual nitrogenases in Fischerella uthpalarensis. An attempt was also made by us to unravel 
the vnf genes, responsible for the V-nitrogenase. However, it was not possible to PCR amplify 
the vnf genes, from both, the unculturable major (using total DNA from the Azolla-Nostoc 
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azollae symbiosis) and minor (DNA directly from the cultured F. uthpalarensis) cyanobionts. 
This is the first time, to our knowledge, that an endosymbiotic cyanobacterium inside a plant 
compartment, has been shown to contain two possible nitrogenase systems.   
 
Ram, S.S., Aich, A., Sengupta, P., et al. (2018) Assessment of trace metal contamination of 
wetland sediments from eastern and western coastal region of India dominated with 
mangrove forest. Chemosphere, 211: 1113-1122.  
Keywords: Ecology; Environmental Monitoring/methods; Geologic Sediments/chemistry; 
India; Metals, Heavy/analysis; Trace Elements/analysis; Water Pollutants, Chemical/analysis; 
Wetlands; EDXRF; Elephanta Island; Hooghly estuary; Mangrove sediment quality; Pollution 
load; Trace elements. 
 
Abstract:  
Ecosystem and biodiversity of India's coastal areas dominated with mangrove forest have 
been threatened by growing anthropogenic activities. The present work aims to investigate 
the contamination of wetland sediments with trace elements and assess the sediment quality 
at different sampling locations in eastern and western costal region dominated with 
mangrove forest. The longitudinal profile of trace elements in sediments from different 
sampling locations analyzed by employing Energy Dispersive X-ray Fluorescence (EDXRF) 
spectrometer shows variations in distribution of elements like Al, Si, K, Ca, V, Cr, Mn, Fe, Ni, 
Cu, Zn and Pb. The enrichment factor (EF) and Geo-accumulation index (Igeo) values 
suggested depletion of clay minerals and enrichment of heavy metals like Cr, Cu Fe and Mn. 
Depending on the variations in Igeo values, the elements are put into Igeo Class 0 to 3 levels 
of contamination. Contamination factor (Cf) and pollution load index (PLI) suggested 
deterioration of sediments analyzed in the present study. Assessment of ecological risk 
potential of elements suggests that few elements (Cr and Cu) are moderately contaminated 
and may cause environmental stress on the exposed flora and fauna.  
 
Ribeiro, C., Couto, C., Ribeiro, A.R., et al. (2018) Distribution and environmental assessment 
of trace elements contamination of water, sediments and flora from Douro River estuary, 
Portugal. The Science of the Total Environment, 639: 1381-1393.  
Keywords: Contamination factor; Douro river estuary; Estuarine sediments; Geo-
accumulation index; Pollution indices; Trace elements. 
 
Abstract:  
The present study evaluated the content and distribution of several trace elements (Li, Be, Al, 
V, Cr, Co, Ni, Cu, Zn, Se, Mo, Ag, Cd, Sb, Ba, Tl, Pb, and U) in the Douro River estuary. For that, 
three matrices were collected (water, sediments and native local flora) to assess the extent of 
contamination by these elements in this estuarine ecosystem. Results showed their 
occurrence in estuarine water and sediments, but significant differences were recorded on 
the concentration levels and pattern of distribution among both matrices and sampling points. 
Generally, the levels of trace elements were higher in the sediments than in the respective 
estuarine water. Nonetheless, no correlation among trace elements was determined between 
water and sediments, except for Cd. Al was the trace element found at highest concentration 
at both sediments and water followed by Zn. Pollution indices such as geo-accumulation 
(Igeo), enrichment factor (EF) and contamination factor (CF) were determined to understand 
the levels and sources of trace elements pollution. Igeo showed strong contamination by 
anthropogenic activities for Li, Al, V, Cr, Ni, Cu, Zn, Ba and Pb at all sampling points while EF 
and CF demonstrated severe enrichment and contamination by Se, Sb and Pb. Levels of trace 
elements were compared to acceptable values for aquatic organisms and Sediment Quality 
Guidelines. The concentration of some trace elements, namely Al, Pb and Cu, were higher 
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than those considered acceptable, with potential negative impact on local living organisms. 
Nevertheless, permissible values for all trace elements are still not available, demonstrating 
that further studies are needed in order to have a complete assessment of environmental risk. 
Furthermore, the occurrence and possible accumulation of trace elements by local plant 
species and macroalgae were investigated as well as their potential use as bioindicators of 
local pollution and for phytoremediation purposes.  
 
Skalicky, M., Kubes, J., Hejnak, V., et al. (2018) Isoflavones Production and Possible 
Mechanism of Their Exudation in Genista tinctoria L. Suspension Culture after Treatment 
with Vanadium Compounds. Molecules (Basel, Switzerland), 23(7): 
10.3390/molecules23071619.  
Available at: https://www.mdpi.com/1420-3049/23/7/1619/pdf 
Keywords: Cell Culture Techniques/methods; Genista/chemistry/cytology/drug effects; 
Isoflavones/chemistry; Secondary Metabolism/drug effects; Vanadates/pharmacology; 
Vanadium Compounds/pharmacology; Dyer's Greenweed; elicitation; heavy metals; plasma 
membrane transport. 
 
Abstract:  
The family Fabaceae traditionally serves as a food and herbal remedies source. Certain plants 
serve for treatment of menopausal symptoms based on a presence of typical secondary 
metabolites, isoflavones. Beside soybean and clovers, other plants or cultures in vitro can 
produce these molecules. A cultivation in vitro can be enhanced by elicitation that stimulates 
metabolites biosynthesis via stress reaction. Vanadium compounds have been already 
described as potential elicitors, and the aim of this study was to determine the impact of 
NH(4)VO(3) and VOSO(4) solutions on isoflavones production in Genista tinctoria L. cell 
cultures. The significant increase of isoflavones content, such as genistin, genistein, or 
formononetin, was measured in a nutrient medium or dry mass after NH(4)VO(3) treatment 
for 24 or 48 h. The possible transport mechanism of isoflavones release as a result of 
elicitation was further evaluated. An incubation with different transport inhibitors prior to 
elicitation took effect on isoflavones content in the medium. However, there was a non-ended 
result for particular metabolites such as genistein and daidzein, where ATP-binding cassette 
(ABC) or, alternatively, multidrug and toxin extrusion (MATE) proteins can participate. 
Possible elicitation by some inhibitors was discussed as a result of their pleiotropic effect. 
Despite this outcome, the determination of the transport mechanism is an important step for 
identification of the specific transporter.  
 
Sun, W., Xiao, E., Krumins, V., et al. (2018) Rhizosphere Microbial Response to Multiple 
Metal(loid)s in Different Contaminated Arable Soils Indicates Crop-Specific Metal-Microbe 
Interactions. Applied and Environmental Microbiology, 84(24): UNSP e00701-18.  
Keywords: agricultural soils; cooccurrence network; Gaiellaceae; metal-microbe interactions; 
rhizosphere; hexavalent-chromium reduction; heavy-metals; community structure; arsenite 
oxidation; trace-elements; gen. nov.; diversity; vanadium; microorganisms; bacteria. 
 
Abstract:  
In this study, we sampled rhizosphere soils from seven different agricultural fields adjacent to 
mining areas and cultivated with different crops (corn, rice, or soybean), to study the 
interactions among the innate microbiota, soil chemical properties, plants, and metal 
contamination. The rhizosphere bacterial communities were characterized by Illumina 
sequencing of the 16S rRNA genes, and their interactions with the local environments, 
including biotic and abiotic factors, were analyzed. Overall, these soils were heavily 
contaminated with multiple metal(loid)s, including V, Cr, Cu, Sb, Pb, Cd, and As. The 
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interactions between environmental parameters and microbial communities were identified 
using multivariate regression tree analysis, canonical correspondence analysis, and network 
analysis. Notably, metal-microbe interactions were observed to be crop specific. The 
rhizosphere communities were strongly correlated with V and Cr levels, although these sites 
were contaminated from Sb and Zn/Pb mining, suggesting that these two less-addressed 
metals may play important roles in shaping the rhizosphere microbiota. Members of 
Gaiellaceae cooccurred with other bacterial taxa (biotic interactions) and several metal(loid)s, 
suggesting potential metal(loid) resistance or cycling involving this less-well-known taxon. 
IMPORTANCE The rhizosphere is the "hub" for plant-microbe interactions and an active region 
for exchange of nutrients and energy between soil and plants. In arable soils contaminated by 
mining activities, the rhizosphere may be an important barrier resisting metal uptake. 
Therefore, the responses of the rhizosphere microbiota to metal contamination involve 
important biogeochemical processes, which can affect metal bioavailability and thus impact 
food safety. However, understanding these processes remains a challenge. The current study 
illustrates that metal-microbe interactions may be crop specific and some less-addressed 
metals, such as V and Cr, may play important roles in shaping bacterial communities. The 
current study provides new insights into metal-microbe interactions and contributes to future 
implementation and monitoring efforts in contaminated arable soils.  
 
Tovar-Sanchez, E., Cervantes-Ramirez, T., Castaneda-Bautista, J., et al. (2018) Response of 
Zea mays to multimetal contaminated soils: a multibiomarker approach. Ecotoxicology 
(London, England), 27(8): 1161-1177.  
Keywords: Agroecosystems; Biomarkers.; Genotoxic damage; Maize; Metal bioaccumulation; 
Mine tailings. 
 
Abstract:  
Heavy metals present in mine tailings pollute agroecosystems, put the integrity of the 
environment at risk and become a major route of exposure to humans. The present study was 
carried out in Taxco, Guerrero, Mexico, where millions of tons of mine tailings have been 
deposited. Soils from this region are used for agricultural activities. Maize (Zea mays) was 
selected as a test plant, because it is one of the most common and important cereal crops in 
Mexico and worldwide. Thirteen metals were selected and their bioaccumulation in roots, 
leaves and fruits were measured in plants cultivated in soils contaminated with mine tailings 
and those cultivated in non-contaminated soils. The effect of metal bioaccumulation on: 
macro and micromorphology, size, biomass, coloration leaf patterns and on DNA damage 
levels in different structures were determined. The bioaccumulation pattern was: root > leaf 
> fruit, being only Mn and Cr bioaccumulated in all three structures and V in the roots and 
leaves. A significant effect of metal bioaccumulation on 50% of the size and leaf shape and 
55% of the biomass characters in Z. mays exposed plants was detected. Regarding 
micromorphological characters, a significant effect of metal bioaccumulation on 67% of the 
leaf characters and on 100% of the color basal leaf characters was noted. The effect of metal 
bioaccumulation on the induction of DNA damage (leaf > fruit > root) was detected employing 
single cell gel electrophoresis analysis. An approach, in which multi endpoints are used is 
necessary to estimate the extent of the detrimental effects of metal pollution on 
agroecosystem integrity contaminated with mine tailings.  

6. ENVIRONMENTAL EFFECTS in TERRESTRIAL 
ORGANISMS  



 

 
 

43 

Al-Otaibi, F.S., Ajarem, J.S., Abdel-Maksoud, M.A., et al. (2018) Stone quarrying induces 
organ dysfunction and oxidative stress in Meriones libycus. Toxicology and Industrial 
Health, 34(10): 679-692.  
Keywords: Heavy metals; quarrying; oxidative stress; Libyan jird; pollution; lipid-peroxidation; 
heavy-metals; chelation-therapy; mammalian organs; cadmium toxicity; protective role; 
saudi-arabia; rat model; exposure; lead. 
 
Abstract:  
Exposure to heavy metal-containing dust arising from stone quarrying may cause severe 
health problems. The aim of this study was to evaluate the impact of stone quarrying in Riyadh 
(Saudi Arabia) on the Libyan jird Meriones libycus. Soil samples and jirds were collected from 
four sites located at different distances from the quarrying area. Soil from the first (500 m 
away from the quarry) and second (1800 m away) sites showed a significant increase in 
cadmium (Cd), lead (Pb), nickel (Ni), and vanadium (V) when compared with the reference site 
(38,000 m away). Jirds at these sites exhibited significant increases in liver, kidney, lung, and 
fur levels of Cd, Pb, Ni, and V. Serum transaminases, creatinine, and malondialdehyde (MDA) 
levels were significantly increased in jirds, whereas reduced glutathione (GSH) levels 
decreased. Liver, kidney, and lung tissues of jirds, collected from the first and second sites, 
showed significantly increased MDA and decreased GSH levels. Additionally, animals at both 
sites showed altered hematological parameters and several histopathological changes in their 
liver, kidney, and lung. Soil and animals at the third site (7300 m away) showed no significant 
changes. Thus, our study showed the impact and hazardous effects of quarrying on the liver, 
kidney, lung, and hemogram of M. libycus. These findings can provide scientific evaluation for 
studying the impact of quarrying on the workers and communities living close to the studied 
area.  
 
Alvarez, M.d.P. & Carol, E. (2019) Geochemical occurrence of arsenic, vanadium and fluoride 
in groundwater of Patagonia, Argentina: Sources and mobilization processes. Journal of 
South American Earth Sciences, 89: 1-9.  
Available at:  
https://reader.elsevier.com/reader/sd/pii/S0895981118302116?token=38276EA6C7AEEC6D
B6A3E83835AC69C433C992B17F2D05FDBEA1CD5BAEE9FDAF8D8229D377A12C70678A1916
7585951C 
Keywords: Hydrogeochemical processes; Groundwater; Sediment interaction; Trace 
elements; Water supply; Península valdés. 
 
Abstract:  
Contamination of groundwater in different parts of the world is a result of natural and/or 
anthropogenic sources, leading to adverse effects on human health and the ecosystem. In 
Península Valdés, where groundwater is the only source of supply, high concentrations of As 
and F- were registered. Since it is a region without industrial activity, an analysis of possible 
natural sources of contamination is necessary. The aim of this study is to analyse the 
hydrological processes that determines the presence and mobilization of those elements 
through the analysis of the mineralogy of the aquifer sediments and the ionic water 
relationships. The productive aquifer, dominated by psamites, coquinas and siltstone is 
located between 29 and 42 m below ground surface. The hydrochemistry studied from 105 
sampling points, shows that groundwater is dominated by Na-Cl ions and, in the fresh water 
sectors, the ionic type is Na-HCO3 to Na-Cl. In 17 of these samples, Zn, Cr, Mn, As, V, Sr, Fe, F 
ions were measured and As and F contents above the potability limit were recorded. These 
contents vary between 0.01 and 0.40 mg/L in As and between 0.31 and 4 in F- which are both 
associated with elevated V values. The optical petrographic microscope observations and the 
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X-ray diffraction measurements show that the sediments are dominated by volcanic lithic 
fragments, volcanic glass shards and quartz, plagioclase, pyroxenes and magnetite clasts. The 
scanning electron microscopy, combined with the energy dispersive X-ray analysis, shows that 
the highest concentrations of As are associated with volcanic shards and iron oxides. The 
combined analysis of all these elements leads to conclude that the processes which explain 
the presence of those ions are a result of the interaction of groundwater with the components 
of the aquifer sediments. At alkaline pH, the high solubility of the amorphous silica of vitreous 
shards allows the release of As, V and F- ions towards the solution. Thus, adsorption-
desorption processes can also control the presence of these ions in groundwater. Both As and 
V (in solution in the form of oxyanions) can be adsorbed by iron oxides, while F- anions have 
more affinity to be adsorbed by the carbonate facies, some of them re-precipitated as a result 
of the increase in pH. The identified hydrogeological processes provide information for the 
planning of water purification measures that tend to improve the water resources 
management in a large arid region of Patagonia.  
 
De La Cruz, A.R.H., De La Cruz, J.K.H., Tolentino, D.A., et al. (2018) Trace element 
biomonitoring in the Peruvian andes metropolitan region using Flavoparmelia caperata 
lichen. Chemosphere, 210: 849-858. 
Keywords: Air Pollution/adverse effects; Environmental Monitoring/methods; 
Lichens/chemistry; Peru; Trace Elements/analysis/chemistry; Air pollution; Central andes; 
Enrichment factor; Lichen biomonitoring; Trace elements; peri-Urban growth. 
 
Abstract:  
In the present study, in situ lichens (Flavoparmelia caperata) were used to assess the 
deposition of atmospheric trace elements in the metropolitan area of Huancayo (Junin, Peru). 
In total, ten sampling sites were chosen and categorized as urban, peri-urban (rural-urban) 
and rural areas according to land use. In addition, samples were also collected from a non-
contaminated area categorized as a control site. The concentrations of 16 trace elements 
were measured using an inductively coupled plasma mass spectrometer (ICP-MS) and 
examined by enrichment factor (EF), hierarchical cluster analysis (HCA), and principal 
component analysis (PCA). Twelve of the 16 trace elements in urban and peri-urban sites 
present concentration higher than those at the rural and control sites (p<0.05). The EF results 
revealed significant enrichment (at least twice that of the control site) of Ba, Cr, Cd, Pb, Sb, V, 
and Zn at most sites. PCA and HCA showed that more elements were derived from vehicular 
sources and fewer from agricultural and natural sources.  
 
Karginov, A.V., Fokina, A.V., Kang, H.A., et al. (2018) Dissection of differential vanadate 
sensitivity in two Ogataea species links protein glycosylation and phosphate transport 
regulation. Scientific Reports, 8(1): 16428-018-34888-5.  
Available at:  
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6219546/pdf/41598_2018_Article_34888.p
df 
 
Abstract:  
The closely related yeasts Ogataea polymorpha and O. parapolymorpha differ drastically from 
each other by sensitivity to the toxic phosphate analog vanadate. Search for genes underlying 
this difference revealed two genes, one designated as ABV1 (Alcian Blue staining, Vanadate 
resistance), which encodes a homologue of Saccharomyces cerevisiae Mnn4 responsible for 
attachment of mannosylphosphate to glycoside chains of secretory proteins, and the other 
designated as its S. cerevisiae homologue PHO87, encoding the plasma membrane low affinity 
phosphate sensor/transporter. The effect of Pho87 on vanadate resistance was bidirectional, 
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since it decreased the resistance on phosphate-depleted medium, but was required for 
pronounced protection against vanadate by external phosphate. This highlights the dual 
function of this protein as a low affinity phosphate transporter and an external phosphate 
sensor. Involvement of Pho87 in phosphate sensing was confirmed by its effects on regulation 
of the promoter of the PHO84 gene, encoding a high affinity phosphate transporter. The effect 
of Abv1 was also complex, since it influenced Pho87 level and enhanced repression of the 
PHO84 promoter via a Pho87-independent pathway. Role of the identified genes in the 
difference in vanadate resistance between O. polymorpha and O. parapolymorpha is 
discussed.  
 
Žižić, M., Zakrzewska, J., Tešanović, K., et al. (2018) Effects of vanadate on the mycelium of 
edible fungus Coprinus comatus. Journal of Trace Elements in Medicine and Biology, 50: 320-
326.  
Keywords: Vanadium; Phosphate metabolism; NMR; EPR; SEM 
 
Abstract:  
Vanadate is proposed to play a pivotal role in application of edible fungus Coprinus comatus 
for medical purposes. In this study the concentration of extracellular vanadate acceptable for 
the submerged cultivation of C. comatus mycelium was established. The mycelium could 
grow, and overcome vanadate toxic effects, up to the concentration of 3.3 mM. Moreover, in 
this condition, at the end of the exponential phase of growth, biomass yield was almost 
identical to that in the control. 31P NMR spectroscopy showed that addition of 10 mM 
vanadate to the mycelium in the exponential phase of growth provoked instantaneous 
increase of a sugar phosphates level which could be related to changes in activities of 
glycolytic enzymes. Exposure to higher vanadate concentration was toxic for the cell. 51V 
NMR measurements revealed that monomer of vanadate is present in the cytoplasm causing 
the metabolic changes. C. comatus has also capacity for vanadate reduction, as shown by EPR 
measurements, but vanadyl uptake is significantly less comparing to vanadate.   

7. ENVIRONMENTAL EFFECTS in AQUATIC ORGANISMS 
Bennett, W.W., Lombi, E., Burton, E.D., et al. (2018) Synchrotron X-ray spectroscopy for 
investigating vanadium speciation in marine sediment: limitations and opportunities. 
Journal of Analytical Atomic Spectrometry, 33(10): 1689-1699.  
 
Abstract:  
Vanadium (V) exists in a number of oxidation states in the environment, potentially making it 
a useful chemical tracer of both modern and ancient redox conditions in Earth's oceans. 
However, the use of V as a redox tracer relies on a comprehensive understanding of V 
geochemistry in marine systems, which in turn requires the ability to accurately measure its 
solid-phase speciation in marine sediments. Here we report the first evaluation of both bulk 
and microfocused synchrotron X-ray spectroscopy to investigate the speciation of V in a 
modern coastal marine sediment. Semi-quantitative spectral analysis of pre-edge peak areas, 
extracted from bulk X-ray absorption near edge structure (XANES) spectra, determined the 
average oxidation state of V in the sediment samples to be ∼3.5, indicating a mixture of V(III) 
and V(IV). Signal-to-noise ratios of XANES spectra were not sufficiently high to allow accurate 
quantitative analysis by commonly used linear combination fitting approaches. We also 
demonstrate that high-resolution element mapping by scanning X-ray fluorescence 
microscopy (SXFM) provides useful complementary geochemical information for resolving 
possible V host phases in sediments, but is limited in its ability to distinguish V and Ti due to 
the proximity of their fluorescence emission lines. This study highlights the practical 
limitations and opportunities of X-ray spectroscopy for investigating V speciation in marine 
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sediments, and reinforces the importance of comprehensively evaluating X-ray spectroscopic 
techniques prior to applying them to investigating new elements or sample types.  
 
Cabrini, T.M.B., Barboza, C.A.M., Skinner, V.B., et al. (2018) Investigating heavy metal 
bioaccumulation by macrofauna species from different feeding guilds from sandy beaches 
in Rio de Janeiro, Brazil. Ecotoxicology and Environmental Safety, 162: 655-662.  
Keywords: Animals; Biological Availability; Brazil; Environmental Monitoring; Geologic 
Sediments/chemistry; Invertebrates/classification/metabolism; Metals, 
Heavy/pharmacokinetics; Water Pollutants, Chemical/pharmacokinetics; Benthos; Chemical 
pollutant; Environmental factors; Southeastern Brazil. 
 
Abstract:  
The relationship between metal accumulation and feeding behavior of macrofauna species is 
a key concept to understand the bioavailability of different metals in the marine environment. 
We examined and compared the concentrations of eight heavy metals (Cr, Zn, Pb, Ni, Cu, Cd, 
Co and V) in different feeding guilds of macrofauna species, from a data set including 68 sandy 
beaches along the Rio de Janeiro coast. For this purpose, macrofauna species were classified 
in five feeding guild categories: carnivorous, herbivorous, detritivorous, suspensivorous and 
filter feeders. The coast of Rio de Janeiro was divided into seven regions according to 
environmental characteristics and historical human activities. For each region, generalized 
linear models were adjusted to test for differences between feeding guild abundances. 
Redundancy Analysis was performed to explore the relationship among the feeding guilds 
composition and the environmental variables. We found high variability in abundance and 
composition among feeding guilds, linked with environmental heterogeneity. In general, 
carnivorous species showed a higher heavy metal concentrations compared to other trophic 
guilds evaluated. However, bioaccumulation across the feeding guild was not the rule and 
patterns varied across regions. Our hypothesis is that variations are probably related to the 
different magnitudes of metal contamination along the coast as also in to the trophic structure 
found in each beach. This data highlighted the crucial role of the relationship between 
variability of environmental drivers and bioaccumulation in macrofauna species in sandy 
beaches ecosystem.  
 
Cuss, C.W., Donner, M.W., Grant-Weaver, I., et al. (2018) Measuring the distribution of trace 
elements amongst dissolved colloidal species as a fingerprint for the contribution of 
tributaries to large boreal rivers. The Science of the Total Environment, 642: 1242-1251.  
Keywords: Colloids; Environmental geochemistry; Field-flow fractionation; ICPMS; Speciation; 
Trace elements.  
 
Abstract:  
Organic and inorganic colloids play important roles governing the speciation, transport, and 
bioaccessibility of trace elements in aquatic systems. These carriers are especially important 
in the boreal zone, where rivers that contain high concentrations of iron and organic matter 
are prevalent. The distribution of trace elements amongst different colloidal species (or 
"speciation profile") can therefore be useful as a fingerprint to detect different trace element 
sources and for tracking colloid transformations, with implications for bioaccessibility. 
Asymmetrical flow field-flow fractionation coupled to an inductively coupled plasma mass 
spectrometer was applied to detect the source of trace elements based on their speciation 
profile along a 125-km stretch of a large river in the Canadian boreal forest. Both the 
concentration and proportion of bound trace elements were increased by tributary inputs: 
bound As, Co, Fe, Mn, Pb, U, and Zn increased monotonically from upstream to downstream, 
increasingly resembling the speciation profile of tributaries. Principal component (PC) analysis 



 

 
 

47 

also revealed tributary contributions of bound Cu, Ni, Th, V, and Y reflecting their higher 
concentrations in tributaries, and PC scores also increased monotonically from upstream-
downstream. Monotonically decreasing concentrations of mainly ionic and small (i.e. <ca. 
300Da) As, Ba, Mo, and U species were also observed from upstream-downstream.  
 
Jiang, B., Xing, Y., Zhang, B., et al. (2018) Effective phytoremediation of low-level heavy 
metals by native macrophytes in a vanadium mining area, China. Environmental Science and 
Pollution Research, 25(31): 31272-31282.  
Keywords: Heavy metals; Macrophytes; Mining area; Phytoremediation; Vanadium. 
 
Abstract:  
Heavy metal contamination, particularly vanadium contamination in mining and smelting 
areas, is a worldwide serious problem threatening the ecological system and human health. 
The contamination level of vanadium, arsenic, cadmium, chromium, mercury, and lead in 
sediments and waters in a vanadium mining area in China was investigated in the present 
study. The behavior of heavy metal uptake by 12 native aquatic macrophytes was evaluated, 
including 5 species of emergent aquatic plants (Acorus calamus, Scirpus tabernaemontani, 
Typha orientalis, Phragmites australis, and Bermuda grass), 3 species of floating plants 
(Marsilea quadrifolia, Nymphaea tetragona, and Eleocharis plantagineiformis), and 4 species 
of submerged plants (Hydrilla verticillata, Ceratophyllum demersum, Myriophyllum 
verticillatum, and Potamogetom crispus). Different heavy metal accumulation abilities were 
found across these macrophytes. Generally, they tended to accumulate higher contents of 
chromium, and C. demersum showed a particularly higher accumulation capacity for 
vanadium. The heavy metals were preferentially distributed in roots, instead of translocation 
into leaves and stems, indicating an internal detoxification mechanism for heavy metal 
tolerance in macrophytes. In 24-day laboratory hydroponic experiments, the macrophytes 
had a satisfied phytoremediation performance for heavy metals, when their concentrations 
were at the microgram per liter level. Particularly, vanadium was effectively removed by P. 
australis and C. demersum, the removal efficiencies of which were approximately 50%. In 
addition, a combination of terrestrial plant (Bermuda grass) and aquatic macrophytes (P. 
australis, M. quadrifolia, and C. demersum) exhibited high uptake capacity of all the six heavy 
metals and their residual concentrations were 95 (vanadium), 39.5 (arsenic), 4.54 (cadmium), 
17.2 (chromium), 0.028 (mercury), and 7.9 (lead)Â Î¼g/L, respectively. This work is of 
significant importance for introducing native macrophytes to remove low-level heavy metal 
contamination, particularly vanadium, and suggests phytoremediation as a promising and 
cost-effective method for in situ remediation at mining sites.  
 
Land, S.N., Rocha, R.C.C., Bordon, I.C., et al. (2018) Biliary and hepatic metallothionein, 
metals and trace elements in environmentally exposed neotropical cichlids Geophagus 
brasiliensis. Journal of Trace Elements in Medicine and Biology : Organ of the Society for 
Minerals and Trace Elements (GMS), 50: 347-355.  
Keywords: Detoxification; Metal molar ratios; Metallothionein; Metals; Public health; Risk 
assessment. 
 
Abstract:  
One of the metal detoxifying mechanisms that occurs in fish is metallothionein (MT) induction 
and metal binding. Hepatic MT induction has been well described, but biliary MT metal 
detoxification has only recently been described in fish. In this scenario, metal-metal 
interactions have been increasingly evaluated to further understand the behavior of these 
contaminants regarding homeostasis and biological functions, as well as their toxic effects. 
Studies, however, have been mainly conducted concerning the elemental pair Se-Hg, and 
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scarce reports are available concerning other metal pairs. Therefore, this study aimed to 
evaluate biliary and hepatic MT metal detoxification mechanisms in a territorial neotropical 
cichlid, Geophagus brasiliensis. Fish were sampled from the anthropogenically impacted 
estuarine Rodrigo de Freitas Lagoon, located in Southern Rio de Janeiro, and trace elements 
and MT were determined by inductively coupled plasma mass spectrometry (ICP-MS) and UV-
Vis spectrophotometry, respectively, in fish liver and bile. MT in bile were significantly lower 
than in liver. Significant differences between bile and liver were observed for many trace 
elements, and, although most were higher in liver, Cd and Ni were significantly higher in bile, 
indicating efficient excretion from the body via the biliary route. A significant correlation was 
observed between MT and Fe in bile, and between MT in liver and Cu and Zn in bile. Molar 
ratio calculations demonstrated protective elements effects against Al, As, Cd, Hg, Pb and V 
in both bile and liver, as well as some novel interrelationships, indicating the importance of 
these investigations regarding the elucidation of element detoxifying mechanisms. 
Furthermore, investigation of other elemental associations may aid in decision-making 
processes regarding environmental contamination scenarios linked to public health.  
 
Ranjbar Jafarabadi, A., Riyahi Bakhtiari, A., Maisano, M., et al. (2018) First record of 
bioaccumulation and bioconcentration of metals in Scleractinian corals and their algal 
symbionts from Kharg and Lark coral reefs (Persian Gulf, Iran). Science of the Total 
Environment, 640-641: 1500-1511.  
Keywords: Coral reefs; Metals; Environmental matrices; Scleractinian corals; Zooxanthellae; 
Persian gulf. 
 
Abstract:  
Metal pollution is nowadays a serious threat worldwide for ecosystem and human health. 
Despite that, there is still a paucity of data on metal impact on coral reef ecosystems. Herein, 
the levels of eleven metals (Mn, Zn, Cu, Cr, Co, Ni, V, As, Cd, Hg, Pb) were assessed in surface 
sediments, seawater samples, Scleractinian corals (tissue and skeleton) and their algal 
symbionts collected from Kharg and Lark coral reefs in the Persian Gulf, Iran. At Kharg, surface 
sediments and seawater showed higher concentrations of metals than Lark, attributable to 
the higher metal loads and petrochemical activities in the area. Sediment quality guidelines 
indicated Hg as a serious threat to biota both at Kharg and Lark. Accordingly, metals 
bioaccumulation and bioconcentration was higher in corals from Kharg relatively to Lark 
Island. Interestingly, as supported by values of BCFs and BSAFs, metal accumulation was 
higher in coral tissues in respect to skeletons, and in zooxanthellae relatively to coral tissues 
at both coral reefs. Differential metal bioaccumulation was found among Scleractinian 
species, indicating that corals have distinct selectivity for assimilating metals from ambient 
sediments and seawater. Overall, metal accumulation in corals and zooxanthellae is an 
appropriate tool for environmental monitoring studies in coral reefs. Noteworthy, the use of 
Porites lutea, among Scleractinian corals, seems to be as a good bioindicator in monitoring 
studies of metal pollution.   
 
Ribeiro, C., Couto, C., Ribeiro, A.R., et al. (2018) Distribution and environmental assessment 
of trace elements contamination of water, sediments and flora from Douro River estuary, 
Portugal. The Science of the Total Environment, 639: 1381-1393.  
Keywords: Contamination factor; Douro river estuary; Estuarine sediments; Geo-
accumulation index; Pollution indices; Trace elements. 
 
Abstract:  
The present study evaluated the content and distribution of several trace elements (Li, Be, Al, 
V, Cr, Co, Ni, Cu, Zn, Se, Mo, Ag, Cd, Sb, Ba, Tl, Pb, and U) in the Douro River estuary. For that, 
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three matrices were collected (water, sediments and native local flora) to assess the extent of 
contamination by these elements in this estuarine ecosystem. Results showed their 
occurrence in estuarine water and sediments, but significant differences were recorded on 
the concentration levels and pattern of distribution among both matrices and sampling points. 
Generally, the levels of trace elements were higher in the sediments than in the respective 
estuarine water. Nonetheless, no correlation among trace elements was determined between 
water and sediments, except for Cd. Al was the trace element found at highest concentration 
at both sediments and water followed by Zn. Pollution indices such as geo-accumulation 
(Igeo), enrichment factor (EF) and contamination factor (CF) were determined to understand 
the levels and sources of trace elements pollution. Igeo showed strong contamination by 
anthropogenic activities for Li, Al, V, Cr, Ni, Cu, Zn, Ba and Pb at all sampling points while EF 
and CF demonstrated severe enrichment and contamination by Se, Sb and Pb. Levels of trace 
elements were compared to acceptable values for aquatic organisms and Sediment Quality 
Guidelines. The concentration of some trace elements, namely Al, Pb and Cu, were higher 
than those considered acceptable, with potential negative impact on local living organisms. 
Nevertheless, permissible values for all trace elements are still not available, demonstrating 
that further studies are needed in order to have a complete assessment of environmental risk. 
Furthermore, the occurrence and possible accumulation of trace elements by local plant 
species and macroalgae were investigated as well as their potential use as bioindicators of 
local pollution and for phytoremediation purposes.  
 
Tran, T.A.M., Leermakers, M., Hoang, T.L., et al. (2018) Metals and arsenic in sediment and 
fish from Cau Hai lagoon in Vietnam: Ecological and human health risks. Chemosphere, 210: 
175-182.  
Keywords: Animals; Arsenic/analysis; Ecology; Environmental Monitoring/methods; 
Fishes/metabolism; Geologic Sediments/analysis; Humans; Risk Assessment; Vietnam; Water 
Pollutants, Chemical/analysis; Arsenic; Cau Hai lagoon; Fish; Sediment; Trace metals. 
 
Abstract:  
Concentrations of Al, As, Bi, Cd, Co, Cr, Cu, Fe, Mn, Mo, Ni, Pb, U, V and Zn were quantified in 
surface sediments collected from 13 different sampling sites from Cau Hai lagoon in Central 
Vietnam, and in 8 wild and farmed-fishes involving both pelagic and benthic species. 
Multivariate analysis shows that these trace elements are mainly associated with lithogenic 
matter, and are most likely the result of alteration and erosion processes in the lagoon. 
Enrichment factors and geo-accumulation indices reveal substantial sediment enrichments for 
both As and Bi with respect to the mean composition in the upper continental crust. As is 
enriched in the edible portion of fish tissue with values up to 10 times higher than the allowed 
limits set up by Health Canada. Target hazard quotient and target carcinogenic risk for As were 
assessed through fish diet and were greater than 1 and 10(-4), respectively, indicating 
potential health risks for fish consumers in Cau Hai lagoon.  

8. MISCELLANEOUS  

Cecconet, D., Callegari, A. & Capodaglio, A.G. (2018) Bioelectrochemical Systems for 
Removal of Selected Metals and Perchlorate from Groundwater: A Review. Energies, 11(10): 
2643.  
Keywords: groundwater; bioelectrochemical systems; microbial fuel cell; microbial 
electrolysis cell; biocathode; arsenic; cadmium; vanadium; chromium; perchlorate; microbial 
fuel-cells; waste-water treatment; hexavalent chromium; reduction; nitrate-contaminated 
groundwater; sole electron-acceptor; drinking-water; electricity-generation; bioelectricity 
generation; denitrifying biocathode; arsenite oxidation. 
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Abstract:  
Groundwater contamination is a major issue for human health, due to its largely diffused 
exploitation for water supply. Several pollutants have been detected in groundwater; 
amongst them arsenic, cadmium, chromium, vanadium, and perchlorate. Various 
technologies have been applied for groundwater remediation, involving physical, chemical, 
and biological processes. Bioelectrochemical systems (BES) have emerged over the last 15 
years as an alternative to conventional treatments for a wide variety of wastewater, and have 
been proposed as a feasible option for groundwater remediation due to the nature of the 
technology: the presence of two different redox environments, the use of electrodes as 
virtually inexhaustible electron acceptor/donor (anode and cathode, respectively), and the 
possibility of microbial catalysis enhance their possibility to achieve complete remediation of 
contaminants, even in combination. Arsenic and organic matter can be oxidized at the 
bioanode, while vanadium, perchlorate, chromium, and cadmium can be reduced at the 
cathode, which can be biotic or abiotic. Additionally, BES has been shown to produce 
bioenergy while performing organic contaminants removal, lowering the overall energy 
balance. This review examines the application of BES for groundwater remediation of arsenic, 
cadmium, chromium, vanadium, and perchlorate, focusing also on the perspectives of the 
technology in the groundwater treatment field.  
 
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: Autotrophic Processes/drug effects; Bacteria/drug effects; Bioreactors; 
Denitrification; Electrons; Hydrogen; Nitrate Reductase/drug effects; Nitrates; Nitrite 
Reductases/drug effects; Sulfur; Vanadium/toxicity; Autotrophic denitrification; Denitrifying 
functional genes; Microbial community; Vanadium (V). 
 
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 100mg/L) inhibited the denitrification activities, while 30mg/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.  
 
Hobson, A.J., Stewart, D.I., Bray, A.W., et al. (2018) Behaviour and fate of vanadium during 
the aerobic neutralisation of hyperalkaline slag leachate. Science of the Total Environment, 
643: 1191-1199.  
Available at:  
https://www.sciencedirect.com/science/article/pii/S0048969718323489/pdfft?md5=24421a
7336739c10d04ad8676c7ab9f6&pid=1-s2.0-S0048969718323489-main.pdf 
Keywords: Steel slag; Hyperalkaline; Vanadium; Pollution; xanes; basic oxygen furnace; ray-
absorption spectroscopy; ph; mechanisms; impacts; adsorption; kinetics; systems; waters.  
 
Abstract:  
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Vanadium is a toxic metal present in alkaline leachates produced during the weathering of 
steel slags. Slag leaching can therefore have deleterious effects on local watercourses due to 
metal toxicity, the effects of the high pH (9-12.5) and rapid carbonation (leading to smothering 
of benthic communities). We studied the fate and behaviour of V in slag leachate both through 
field observations of a heavily affected stream (Howden Burn, Consett UK) and in controlled 
laboratory experiments where slag leachates were neutralised by CO2 ingassing from air. V 
was found to be removed from leachates downstream from the Howden Burn source 
contemporaneously with a fall in pH, Ca, Al and Fe concentrations. In the neutralisation 
experiments pH reduced from 12 -> 8, and limited quantities of V were incorporated into 
precipitated CaCO3. The presence of kaolinite clay (i. e. SiOH and AlOH surfaces) during 
neutralisation experiments had no measureable effect on V uptake in the alkaline to 
circumneutral pH range. XANES analysis showed that V was present in precipitates recovered 
from experiments as adsorbed or incorporated V(V) indicating its likely presence in leachates 
as the vanadate oxyanion (HVO42-). Nano-scale particles of 2-line ferrihydrite also formed in 
the neutralised leachates potentially providing an additional sorption surface for V uptake. 
Indeed, removal of V from leachates was significantly enhanced by the addition of goethite (i. 
e. FeOOH surfaces) to experiments. EXAFS analysis of recovered goethite samples showed 
HVO42 -was adsorbed by the formation of strong inner-sphere complexes, facilitating V 
removal from solution at pH < 10. Results show that carbonate formation leads to V removal 
from leachates during leachate neutralisation, and the presence of both naturally occurring 
and neoformed Fe (oxy) hydroxides provide a potent sink for V in slag leachates, preventing 
the spread of V in the environment. (C) 2018 The Authors. Published by Elsevier B.V.  
 
Igado, O.O., Glaser, J., Ramos-Tirado, M., et al. (2018) Isolation of a novel compound 
(MIMO2) from the methanolic extract of Moringa oleifera leaves: protective effects against 
vanadium-induced cytotoxity. Drug and Chemical Toxicology, 41(3): 249-258.  
Keywords: Animals; Antioxidants/isolation & purification/pharmacology; Cells, Cultured; 
Chromatography, High Pressure Liquid; Cytoprotection; DNA Damage; Mice; Moringa 
oleifera/chemistry; Plant Extracts/analysis/pharmacology; Plant Leaves/chemistry; Reactive 
Oxygen Species/metabolism; Vanadium/toxicity; Comet assay; MIMO2; Moringa oleifera; 
dihydroethidium; ferric-reducing antioxidant potential; vanadium. 
 
Abstract:  
Moringa oleifera is reported to be a miracle plant, with positive effects on practically every 
system in the animal body. The methanolic extract of Moringa oleifera leaves was fractionated 
using liquid-liquid fractionation, column chromatography and preparative high-performance 
liquid chromatography (HPLC). Bioassay guided fractionation using Ferric Reducing 
Antioxidant Power (FRAP) was used to determine the fraction with the highest antioxidative 
power. Chemical structure was elucidated with nuclear magnetic resonance (NMR) 
spectroscopy. FRAP showed that the pure compound, butyl p-hydroxyphenyl-acetate 
(MIMO2) exhibited an antioxidant activity higher than TEMPOL (positive control). Vanadium 
is a metal, which as a salt has been shown to be a neurotoxicant; and was therefore used to 
assess the efficacy of MIMO2 in this experiment. HT22 (immortalized mouse hippocampal) 
cells were used for cell culture. The Comet assay showed a statistically significant reduction 
(p < .05) in DNA damage when 0.25 and 0.5 muM MIMO2 as well as 0.1 and 0.2 mg of the 
methanolic extract of Moringa oleifera leaves (MO) were used in combination with 200 muM 
vanadium (sodium metavanadate). Analogously, a reduced formation of superoxide was 
observed using dihydroethidium (2,7-Diamino-10-ethyl-9-phenyl-9,10-
dihydrophenanthridine-DHE) stain after 0.5 muM MIMO2 and 0.063 mg MO were used in 
combination with vanadium 100 muM. MIMO2 and MO gave a statistically significant (p < .05) 
protective effect against vanadium toxicity on neuronal cells. Further assays may need to be 
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performed to assess the extent of protection that MIMO2 may offer, and also to better 
understand its mechanisms of action.  
 
Jambhulkar, H.P., Shaikh, S.M.S. & Kumar, M.S. (2018) Fly ash toxicity, emerging issues and 
possible implications for its exploitation in agriculture; Indian scenario: A review. 
Chemosphere, 213: 333-344.  
Keywords: Agriculture/methods; Coal Ash/chemistry; India; Metals, Heavy/chemistry; 
Soil/chemistry; Agriculture; Fly ash; Heavy metals; Soil conditioner; Toxicity; Utilization 
 
Abstract:  
Fly ash is considered as an environmental hazard worldwide, since it generally contain organic 
pollutants, probable toxic metals like Se, As, B, V, Al, Pb, Hg, Cr and radionuclide's Uranium, 
Thorium. Although fly ash contains toxic substances, it also contains most of the oxides and 
trace elements. Presence of oxides contributes to its alkaline pH while trace elements 
provides nutrients for plant growth hence, it is suggested that it can be used in low 
concentration in agriculture sector as well as a soil conditioner as fly ash improves the physico-
chemical and biological properties of contaminated soils. This article presents a review on 
causes of fly ash toxicities due to organic pollutants, heavy metals, radioactive elements and 
environmental issues related to its utilization and possibilities of fly ash exploitation in 
agriculture sector such as phytoremediation, bioremediation, reclamation of wasteland and 
forestry.  
 
Jian, X., Huang, J., Cai, Z., et al. (2018) Effect of alkaline fusion on muscovite decomposition 
and the vanadium release mechanism from vanadium shale. Royal Society Open Science, 
5(10): 180700.  
Available at: https://royalsocietypublishing.org/doi/pdf/10.1098/rsos.180700 
Keywords: vanadium extraction; vanadium shale; alkaline fusion; muscovite; stone coal; 
extracting vanadium; recovery; acid; technology; phase. 
 
Abstract:  
In order to figure out the decomposition of muscovite and the release mechanism of 
vanadium from vanadium shale in the alkaline fusion process, the process of vanadium release 
and roasting kinetics by alkaline fusion was studied. It was found that the addition of sodium 
hydroxide made the muscovite convert into the sodium silicate and gehlenite. This process 
promoted the dissolution of silicon and the destruction of muscovite, which could facilitate 
the release of vanadium. The kinetic analysis indicated that the controlling step of vanadium 
transformation reaction is changed from chemical reaction control to diffusion control with 
the increase of roasting time. Compared to the diffusion controlling step, the vanadium 
related chemical reaction was completed in the first period. The alkaline fusion reaction 
enhanced the decomposition of muscovite, which could accelerate the release of vanadium 
and reduce the dependence on high temperature and time in the roasting process. The 
apparent activation energies of chemical reaction control and diffusion control were 42.24 kJ 
mol(-1) and -9.553 kJ mol(-1), respectively. The kinetic model of vanadium extraction from 
vanadium shale using alkaline fusion could be finally established.  
 
Li, L., Huang, J., Hu, X., et al. (2019) Activation of sodium percarbonate by vanadium for the 
degradation of aniline in water: Mechanism and identification of reactive species. 
Chemosphere, 215: 647-656.  
Keywords: V(IV)-Catalyzed; Sodium percarbonate; Mechanism; Reactive oxygen species. 
 
Abstract:  
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Sodium percarbonate (SPC)-based advanced oxidation process has been applied to the 
wastewater treatment in recent years. In the present study, a novel catalyst utilization of 
vanadium(V) was investigated for the activation of SPC for aniline degradation. The 
mechanism of SPC activation by V(IV) was demonstrated, and the major free radicals were 
identified through scavenging tests and electron paramagnetic resonance (EPR) analysis. The 
performance of aniline degradation was evaluated in the V(IV)/H2O2 and 
V(IV)/H2O2/Na2CO3 systems and compared with that of the V(IV)/SPC system. The influences 
of initial pH and effects of inorganic anions were also studied. The results show that aniline 
could be decomposed efficiently by SPC activated with V(IV) and the degradation efficiency 
increased with the increase in V(IV) and SPC dosage. O2−, CO3−, and OH were found to 
participate in aniline degradation, and O2− and CO3− were confirmed to be the predominant 
species. The decomposition of aniline was enhanced when equal amount of H2O2 was utilized 
instead of SPC under acidic condition while a comparative behavior was achieved in the 
V(IV)/H2O2/Na2CO3 system. Furthermore, aniline degradation was not impacted significantly 
by the initial pH and addition of Cl−, SO42− and NO3−, while HCO3− led to a betterment of 
aniline removal. These results indicate that the V(IV)/SPC system is an effective and promising 
approach for the removal of aniline from water for its feasibility and stability, which achieves 
eliminating contaminants by another waste.   
 
Lin, H., Liu, J., Dong, Y., et al. (2019) The effect of substrates on the removal of low-level 
vanadium, chromium and cadmium from polluted river water by ecological floating beds. 
Ecotoxicology and Environmental Safety, 169: 856-862.  
Keywords: Ecological floating beds; Substrates; Heavy metals; Vanadium; Antioxidant enzyme 
 
Abstract:  
Ecological floating beds (EFBs) is one of the effective methods lately used to remove heavy 
metals pollutions in water. However, the role of substrate in EFBs was mainly focused on the 
study of microorganisms, and the effect of substrates on plants enrichment of heavy metals 
was rarely investigated. This study aimed to investigate the promotion of different substrates 
(green zeolite, sepiolite, absorbent paper, and ceramsite) on the removal of multi-heavy 
metals (V, Cr, and Cd) by Acorus calamus L. It also investigated the plant growth status. Results 
showed that the relative increase rate of Acorus calamus L. fresh weight increased the most 
in EFBs with green zeolite group (EFB-GZ), which was 60.50%, higher than 38.17% in EFBs with 
Acorus calamus L. (EFB-A). The enrichment ability of multi-metals in Acorus calamus L. was 
stronger in EFBs with substrates than in EFB-A, and green zeolite was the best. After 34 days, 
the total removal efficiency of V, Cr and Cd in EFB-GZ were 79.91%, 95.24% and 91.80%, 
respectively. Heavy metals translocation from root to shoot influenced by the kinds of 
substrates. In EFB-GZ, the translocation factor (TF) of V, Cr and Cd were 0.081, 0.263 and 
0.180, respectively (0.024, 0.608 and 0.032 in EFB-A). The ability of Acorus calamus L. to resist 
multi-metals stress was significantly higher in EFBs with substrates than that in EFB-A and the 
activity of SOD, POD and CAT were increased by heavy metals stress. Our results acquired that 
green zeolite was the best substrate to promote multi-metals uptake by Acorus calamus L., 
which could effectively maintain the pH of water, provide a stable environment and nutriment 
for Acorus calamus L. Green zeolite can promote the translocation of V and Cd from root to 
shoot in Acorus calamus L., but is not conducive to Cr.  
 
Marafi, M. & Rana, M.S. (2018) Metal leaching from refinery waste hydroprocessing 
catalyst. Journal of Environmental Science and Health - Part A Toxic/Hazardous Substances 
and Environmental Engineering, 52(11): 951-959.  
Keywords: Hazardous waste; metal recovery; residue hydroprocessing; spent catalyst; waste 
utilization. 
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Abstract:  
The present study aims to develop an eco-friendly methodology for the recovery of nickel (Ni), 
molybdenum (Mo), and vanadium (V) from the refinery waste spent hydroprocessing catalyst. 
The proposed process has two stages: the first stage is to separate alumina, while the second 
stage involves the separation of metal compounds. The effectiveness of leaching agents, such 
as NH4OH, (NH4)2CO3, and (NH4)2S2O8, for the extraction of Mo, V, Ni, and Al from the 
refinery spent catalyst has been reported as a function of reagent concentration (0.5 to 2.0 
molar), leaching time (1 to 6Â h), and temperature (35 to 60Â°C). The optimal leaching 
conditions were achieved to obtain the maximum recovery of Mo, Ni, and V metals. The effect 
of the mixture of multi-ammonium salts on the metal extraction was also studied, which 
showed an adverse effect for Ni and V, while marginal improvement was observed for Mo 
leaching. The ammonium salts can form soluble metal complexes, in which stability or 
solubility depends on the nature of ammonium salt and the reaction conditions. The extracted 
metals and support can be reused to synthesize a fresh hydroprocessing catalyst. The process 
will reduce the refinery waste and recover the expensive metals. Therefore, the process is not 
only important from an environmental point of view but also vital from an economic 
perspective. Â© 2018 Taylor & Francis Group, LLC.  
 
Monroy Sarmiento, L., Roessler, J.G. & Townsend, T.G. (2019) Trace element mobility from 
coal combustion residuals exposed to landfill leachate. Journal of Hazardous Materials, 365: 
962-970.  
Keywords: Coal ash; Landfill; Leachate; Arsenic; Vanadium.  
 
Abstract:  
Coal combustion residuals (CCR) from energy generation may pose a risk to human health and 
the environment if not managed properly. Because of new regulations for the management 
of CCR, generators must dispose of these materials in lined landfill units similar to municipal 
solid waste (MSW) landfills. Generators could opt to construct dedicated units for CCR 
(monofilling) or by placing them in MSW landfills (co-disposal). The distinct chemical 
environments of these two disposal scenarios may cause a noticeable difference in pollutant 
mobilization from CCR. Batch leaching tests were employed to simulate CCR monofilling and 
MSW co-disposal. Landfill leachate promoted higher release of As and V from fly ash 
compared to ash leached with synthetic rainwater. Changes in pH do not account for the 
added release and other characteristics intrinsic to MSW leachate play a dominant role. When 
fly ash disposal is modeled, As release is forecasted to be almost 690 tons under a co-disposal 
scenario, compared to 18 tons when ash is monofilled. These observations highlight the need 
for better long-term planning when deciding the disposal routes for municipal, commercial, 
and industrial byproducts.   
 
Thuy Chu Van, Ristovski, Z., Surawski, N., et al. (2018) Effect of sulphur and vanadium spiked 
fuels on particle characteristics and engine performance of auxiliary diesel engines. 
Environmental Pollution, 243: 1943-1951.  
Keywords: Sulphur; Vanadium; Particle size distribution; Particle chemical composition; Rate 
of heat release; particulate matter emissions; on-board measurements; gaseous emissions; 
air-pollution; exhaust emissions; marine vessels; ship; mass; combustion; oil. 
 
Abstract:  
Particle emission characteristics and engine performance were investigated from an auxiliary, 
heavy duty, six-cylinder, turbocharged and after-cooled diesel engine with a common rail 
injection system using spiked fuels with different combinations of sulphur (S) and vanadium 
(V) spiking. The effect of fuel S content on both particle number (PN) and mass (PM) was 
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clearly observed in this study. Higher PN and PM were observed for fuels with higher S 
contents at all engine load conditions. This study also found a correlation between fuel S 
content and nucleation mode particle number concentration which have more harmful 
impact on human health than larger particles. The highest PN and PM were observed at partial 
load conditions. In addition, S in fuel resulted in higher viscosity of spiked fuels, which led to 
lower engine blow-by. Fuel V content was observed in this study, evidencing that it had no 
clear effect on engine performance and emissions. Increased engine load also resulted in 
higher engine blow-by. The lower peak of in-cylinder pressure observed at both pre-mixed 
and diffusion combustion phases with the spiked fuels may be associated with the lower 
energy content in the fuel blends compared to diesel fuel. (C) 2018 Elsevier Ltd. All rights 
reserved.  
 
Ulrich, M., Cathelineau, M., Muñoz, M., et al. (2019) The relative distribution of critical (Sc, 
REE) and transition metals (Ni, Co, Cr, Mn, V) in some Ni-laterite deposits of New Caledonia. 
Journal of Geochemical Exploration, 197: 93-113.  
Keywords: Ni-laterites; Scandium; REE; Transition metals; New Caledonia ophiolite. 
 
Abstract:  
The European Union recently updated the list of raw materials considered as critical for its 
industry on the basis of their high economic importance and their relative supply risk. This list 
now defines 26 critical raw materials that include among others, rare earth elements (REE), 
scandium, vanadium and cobalt. Among the different primary resources of these critical 
metals, lateritic deposits are particularly targeted. Recent investigations have shown that the 
latter elements can be accumulated during weathering in consequence of residual and 
secondary enrichment. These environments are also characterized by significant 
concentrations of transition metals (e.g. Mn, Cr, Ni), which are not defined as critical to date 
but remain of primary economic importance. In this study, we investigate the potential 
enrichment of some critical (REE, Sc, V, Co) and base transition metals (Mn, Cr, Ni) in Ni-
lateritic deposits of New Caledonia by combining mineralogical, bulk-rock, and in situ 
mineralogical and geochemical approaches. In addition, particular attention was paid to the 
development of a new standard compound, labelled StdGoe 1.1, to ensure accurate and 
reproducible analyzes of iron oxides by LA-ICP-MS. Based on this new specifically developed 
standard, the concentrations obtained for most elements present in iron oxides were shown 
to be significantly lower, by 20 to 50%, compared to concentrations obtained from calibration 
using the NIST SRM 610 standard. Such discrepancy is attributed to strong matrix contrasts 
between finely divided iron oxides particules and the silicate glass NIST standard, and highlight 
that previous concentrations measured by LA-ICP-MS in iron oxides and available to date in 
the literature must be considered with care. Based on this new development, our results show 
that critical and transition metals are concentrated in different horizons of the lateritic profile. 
Ni mainly concentrates in secondary Ni-bearing phyllosilicates in saproliths, while it is mainly 
hosted by goethite in limonite levels. Mn and Co both precipitate as Mn-oxides at the interface 
between saproliths and limonite facies, while they are sorbed into iron oxides (goethite and 
hematite) after dissolution of Mn-oxides in the upper levels of the profile. The main fraction 
of Cr and V is hosted by primary chromites, which are weathering-resistant relative to the 
other minerals. On the other hand, the Cr and V fraction released after pyroxene dissolution 
is integrated into goethite. Both elements are thus continuously enriched with increasing 
weathering level. Rare earth elements mainly accumulate in Mn-oxides horizons. Only Ce is 
concentrated in the uppermost levels of the lateritic profile, likely in the form of cerianite. Sc 
is mainly hosted by pyroxenes in the bedrock, and shows a progressive enrichment strongly 
controlled by goethite in the other horizons. Highest concentrations of Sc are observed at the 
transition between yellow and red laterites, where the highest proportions of goethite are 
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observed. The decrease of Sc concentration in the iron crust horizon, at the top of the laterite 
profile, is attributed to the progressive dissolution of goethite and subsequent hematite 
crystallization. If the very low REE content of New Caledonia laterites reported in this study 
make them hardly valuable, Sc concentrations are high enough to be potentially exploited as 
a Ni-Co by-product. Therefore, it could be worth considering Sc as a new potential resource 
in New Caledonia laterites in the forthcoming decades.   
 
Wang, S., Zhang, B., Diao, M., et al. (2018) Enhancement of synchronous bio-reductions of 
vanadium (V) and chromium (VI) by mixed anaerobic culture. Environmental Pollution 
(Barking, Essex : 1987), 242(Pt A): 249-256.  
Keywords: Anaerobiosis; Bacteria/genetics; Biodegradation, Environmental; 
Chromium/analysis/metabolism; Groundwater; Oxidation-Reduction; RNA, Ribosomal, 
16S/genetics; Vanadium/analysis/metabolism; Biogeochemical process; Chromium (VI); 
Combined pollution; Microbial reduction; Vanadium (V). 
 
Abstract:  
The co-occurrence of toxic vanadium (V) and chromium (VI) in groundwater receives 
incremental attention while knowledge on their interactions in biogeochemical processes is 
limited, with lack of efficient removal means. This study is the first to realize synchronous bio-
reductions of V(V) and Cr(VI) with high efficiency by mixed anaerobic culture. After 72-h 
operation, 97.0+/-1.0% of V(V) and 99.1+/-0.7% of Cr(VI) were removed, respectively, with 
initial concentration of 1mM for both V(V) and Cr(VI). Cr(VI) bio-reduction took priority while 
V(V) detoxification was inhibited. V(IV) and Cr(III) were the identified reduction products, both 
of which could precipitate naturally. Initial Cr(VI) and acetate concentrations as well as pH 
affected this process significantly. High-throughput 16S rRNA gene sequencing analysis 
indicated the accumulation of Anaerolineaceae, Spirochaeta and Spirochaetaceae, which 
could contribute to V(V) and Cr(VI) bio-reductions. The new knowledge obtained in this study 
will facilitate understanding the biogeochemical fate of co-existing V(V) and Cr(VI) in 
groundwater and development of bioremediation strategy for their induced combined 
pollution.  
 
Wang, S., Xie, Y., Yan, W., et al. (2018) Leaching of vanadium from waste V2O5-WO3/TiO2 
catalyst catalyzed by functional microorganisms. Science of the Total Environment, 639: 497-
503.  
Keywords: Solid wastes; Selective catalytic reduction catalyst; V2O5-WO3/TiO2; Bioleaching; 
Acidithiobacillus; extracellular polymeric substances; enhanced bioleaching efficiency; sulfur-
oxidizing bacteria; printed-circuit boards; SCR catalysts; copper; gold; acid; deactivation; 
chalcopyrite. 
 
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-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 
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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. 
(c) 2018 Elsevier B.V. All rights reserved.  
 
Wen, J., Ning, P., Cao, H., et al. (2019) Novel method for characterization of aqueous 
vanadium species: A perspective for the transition metal chemical speciation studies. 
Journal of Hazardous Materials, 364: 91-99.  
Keywords: ESI-TOF-MS; Vanadium speciation; Vanadium phase diagram; Pitzer models; 
Vanadium recovery. 
 
Abstract:  
Identification the polymerization nature of vanadium bearing solution is difficult, yet it is of 
great environmental concern due to the possible carcinogenic effects as well as high-value 
sustainable necessities. Thus, seeking for simple and efficient characterization methods of 
tracking vanadium species is in urgent demand. In this work, high-resolution electrospray 
ionization time-of-flight mass spectrometry (ESI-TOF-MS) coupled with thermodynamic 
calculations was employed to measure vanadium-containing samples. Evolutions of four 
characteristic vanadium species, H2VO4− (0–1%), V2 species (0–1%), V4 species (1–20%), and 
V10 species (60–95%), were comprehensively studied from acidic to neutral conditions, based 
on which thermodynamic model and vanadium phase diagram were established to visualize 
transformation pathways. More than 30 types of aqueous vanadium species could be semi-
quantitatively detected by employing this method with less than 5% relative error, and the 
corresponding existing forms and concentration of these vanadium species could be well 
predicted. The vanadium species identified in MS results were confirmed by NMR. This 
method can be widely used for the understanding of vanadium speciation in practical 
examples, especially involving V(V), Cr(VI) ions or organic complexes.   
 
Yi, W., Tsang, K.K., Lam, S.K., et al. (2018) Biological plausibility and stochasticity in scalable 
VO2 active memristor neurons. Nature Communications, 9: 4661.  
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Abstract:  
Neuromorphic networks of artificial neurons and synapses can solve computationally hard 
problems with energy efficiencies unattainable for von Neumann architectures. For image 
processing, silicon neuromorphic processors outperform graphic processing units in energy 
efficiency by a large margin, but deliver much lower chip-scale throughput. The performance-
efficiency dilemma for silicon processors may not be overcome by Moore's law scaling of 
silicon transistors. Scalable and biomimetic active memristor neurons and passive memristor 
synapses form a self-sufficient basis for a transistorless neural network. However, previous 
demonstrations of memristor neurons only showed simple integrate-and-fire behaviors and 
did not reveal the rich dynamics and computational complexity of biological neurons. Here we 
report that neurons built with nanoscale vanadium dioxide active memristors possess all three 
classes of excitability and most of the known biological neuronal dynamics, and are 
intrinsically stochastic. With the favorable size and power scaling, there is a path toward an 
all-memristor neuromorphic cortical computer.  
 
Zheng, F., Hsu, C.S., Zhang, Y., et al. (2018) Simultaneous Detection of Vanadyl, Nickel, Iron, 
and Gallium Porphyrins in Marine Shales from the Eagle Ford Formation, South Texas. 
Energy & Fuels, 32(10): 10382-10390.  
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Abstract:  
Metalloporphyrins in immature shales of the Late Cretaceous Eagle Ford Formation from 
South Texas were analyzed by positive-ion electrospray ionization (ESI) Fourier-transform ion 
cyclotron resonance mass spectrometry (FT-ICR MS). Vanadyl, nickel, iron, and gallium 
porphyrins were detected in a single mass spectrum. The iron porphyrins were most 
abundant, followed by vanadyl, nickel, and gallium porphyrins, consistent with the metal 
contents determined by elemental analysis. The distribution of porphyrins shows that 
deoxophylloerythroetio (DPEP) porphyrins, dicyclic-deoxophylloerythroetio (di-DPEP) 
porphyrins, and porphyrins containing oxygen functional groups are the main components. 
The detection of oxygen-containing porphyrins, such as iron porphyrins with formulas of 
CnHmN4FeO, CnHmN4FeO2, and CnHmN5FeO2, would offer new clues of petroporphyrins 
formation mechanism from biological sources, such as chlorophylls and hemes. To our 
knowledge, this reports for the first time the presence of oxygen-containing iron porphyrins 
and gallium porphyrins in geological samples other than coals and lignites. The discovery of 
these petroporphyrins could provide additional insights into the diagenetic pathway of 
petroporphyrins and novel applications in petroleum geochemistry/exploration and oil 
refining. The composition of metalloporphyrins may potentially provide clues to decipher the 
redox conditions during deposition in the Eagle Ford Formation and provide better 
understanding of the Oceanic Anoxic Event 2 (OAE-2).  
 
Zou, Q., Xiang, H., Jiang, J., et al. (2018) Vanadium and chromium-contaminated soil 
remediation using VFAs derived from food waste as soil washing agents: A case study. 
Journal of Environmental Management, 232: 895-901.  
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Abstract:  
Food waste (FW) is environmentally unfriendly and decays easily under ambient conditions. 
Vanadium (V) and chromium (Cr) contamination in soils has become an increasing concern 
due to risks to human health and environmental conservation. Volatile fatty acids (VFAs) 
derived from FW was applied as soil washing agent to treat V and Cr-contaminated soil 
collected from a former V smelter site in this work. The Community Bureau of Reference (BCR) 
three-step sequential extraction procedure was used to identify geochemical fractions of V 
and Cr influencing their mobility and biological toxicity. Optimal parameters of a single 
washing procedure were determined to be a 4h contact time, liquid-solid ratio of 10:1, VFAs 
concentration of 30g/L, and reaction temperature of 25 degrees C, considering for typical soil 
remediation projects and complete anaerobic fermentation of FW. Under the optimal 
conditions, butyric acid fermentation VFAs attained removal rates of 57.09 and 23.55% for 
extractable fractions of V and Cr, respectively. Simultaneously, a multi-washing process under 
a constant liquid-solid ratio using fresh and recycled VFAs was conducted, which led to an 
improvement on the total removal efficiency of toxic metals. The washing procedure could 
reach the pollution thresholds for several plants, such as of S. viridis, K. scoparia, M. sativa, 
and E. indica. This strategy enhances the utilization of VFAs derived from food waste, has a 
positive effect on V and Cr-contaminated soil remediation, wastewater control of soil washing 
and FW disposal.  
 


