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Introduction 
This report presents the bibliographic details of the 74 papers identified as being 
published during the period July 2018 to September 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 
Alqhazo, M. & Rashaid, A.B. (2018) The concentrations of bioelements in the hair 
samples of Jordanian children who stutter. International Journal of Pediatric 
Otorhinolaryngology, 112: 158-162.  
Keywords: Bioelements; Severity; Stuttering 
 
Abstract:  
Objectives: This study investigates the levels of 15 bioelements (calcium, copper, 
chromium, sodium, iron, magnesium, manganese, zinc, cobalt, selenium, 
molybdenum, vanadium, potassium, boron, and lithium) in the hair species of 
Jordanian stutterer. Methods: The subjects of the study included 25 cases of 
stuttering, and 25 normal children (age and sex matched). The severity of stuttering 
(low, moderate, and severe) were assessed using Stuttering Severity Instrument, 
Fourth edition (SSI-4). Hair samples of subjects were cut, washed, dried, physically 
degraded, hydrolyzed, and analyzed by Inductively Coupled Plasma Mass 
Spectrometry (ICP-MS). Results: Results indicated that the levels of bioelements 
(Calcium, Copper, Chromium, Magnesium, Manganese, Cobalt, Selenium, 
Molybdenum, Vanadium, Boron, and Lithium) were significantly lesser in the hair 
samples of stuttering group than the control group. Conclusion: The findings of the 
current study could support the use of biochemical analyses as diagnostic biomarker 
for stuttering. © 2018 Elsevier B.V.  
 
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: Electronic cigarette; Exposure; Heavy metals; Rare earth elements; 
Smoking; Tobacco 
 
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 
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metals while the use of e-cigarettes is a potential source of REE. However, these 
elements were detected at low concentrations.  
 
Jin, S., Xia, W., Jiang, Y., et al. (2018) Urinary vanadium concentration in relation to 
premature rupture of membranes: A birth cohort study. Chemosphere, 210: 1035-
1041.  
Keywords: Vanadium; Premature rupture of membranes; Metal exposure; Urine; 
Pregnant women 
 
Abstract:  
Heavy metal exposure has been indicated to be linked with reproductive and 
developmental toxicity. However, human studies on the association between heavy 
metal exposure and premature rupture of membranes (PROM) are limited. Thus, we 
aimed to evaluate the associations between urinary metal concentrations in pregnant 
women and the risk of PROM. The study was conducted among 7290 pregnant women 
from an ongoing cohort study in China. Levels of urinary metals were determined 
using an inductively coupled plasma-mass spectrometry and adjusted by creatinine 
concentration (μg/g creatinine). Adjusted odds ratios (OR) and 95% confidence 
intervals (CI) for PROM and preterm PROM were estimated using logistic regression 
models. Among 12 urinary metals detected, vanadium (V) have shown stable positive 
associations with PROM and preterm PROM. With one unit increase in natural 
logarithmically transformed urinary V concentration, adjusted OR of 1.57 (95% CI: 
1.47, 1.66) for PROM was observed. Compared with the lowest tertile of urinary V, we 
also observed positive associations between V levels and PROM (for the medium 
tertile, adjusted OR = 1.66, 95% CI: 1.34, 2.05; for the highest tertile, adjusted 
OR = 3.75, 95% CI: 3.09, 4.54). In addition, higher adjusted ORs for preterm PROM 
were observed (for the highest tertile, adjusted OR = 8.14, 95% CI: 4.55, 14.55). 
Further stratified analysis suggested the associations were more pronounced among 
women delivering male infants than those with female infants. Our present 
epidemiological study indicated that pregnant women exposure to higher level of V 
might lead to an increased risk of PROM. ".  
 
Lanzerstorfer, C. (2018) Heavy metals in the finest size fractions of road-deposited 
sediments. Environmental Pollution, 239: 522-531. 
Keywords: Enrichment; Heavy metals; Particle size; Road dust 
 
Abstract:  
The concentration of heavy metals in urban road-deposited sediments (RDS) can be 
used as an indicator for environmental pollution. Thus, their occurrence has been 
studied in whole road dust samples as well as in size fractions obtained by sieving. 
Because of the limitations of size separation by sieving little information is available 
about heavy metal concentrations in the road dust size fractions Cu ≈ Zn > Cr > Cd ≈ 
Pb ≈ Mn > Ni > Co ≈ V. For all heavy metals the concentration was higher in the fine 
size fractions compared to the coarse size fractions, while the concentration of Sr was 
size-independent. The enrichment of the heavy metals in the finest size fraction 
compared to the whole RDS Sb > (Cu) ≈ Zn ≈ Pb > As ≈ V » Mn. The approximation of 
the size dependence of the concentration as a function of the particle size by power 
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functions worked very well. The correlation between particle size and concentration 
was high for all heavy metals. The increased heavy metals concentrations in the finest 
size fractions should be considered in the evaluation of the contribution of road dust 
re-suspension to the heavy metal contamination of atmospheric dust. Thereby, power 
functions can be used to describe the size dependence of the concentration. © 2018 
Elsevier Ltd.  
 
Li, N., Han, W., Tang, J., et al. (2018) Pollution characteristics and human health risks 
of elements in road dust in Changchun, China. International Journal of 
Environmental Research and Public Health, 15(9). 
Available at: http://www.mdpi.com/1660-4601/15/9/1843/pdf 
Keywords: Average daily dose; Cancer risk; Enrich factor; Road dust; Trace elements 
 
Abstract:  
Road dust, which contains trace elements and certain organic matter that can be 
harmful to human health, plays an important role in atmospheric pollution. In this 
paper, concentrations of 16 elements in the road dust of Changchun, China were 
determined experimentally. A total of 100 samples were collected using plastic 
brushes and dustpans, and the elements were analyzed by an inductively coupled 
plasma optical emission spectrometer (ICP-OES). It was indicated that the elements 
could be divided into major and trace elements. The concentration of trace elements 
followed the trend: mercury (Hg) > manganese (Mn) > zinc (Zn) > lead (Pb) > chromium 
(Cr) > copper (Cu) > vanadium (V) > arsenic (As) > nickel (Ni) > cobalt (Co) > cadmium 
(Cd). Contamination-level-assessment calculated by the geo-accumulation index 
(Igeo) showed that the pollution-level ranged from non-contaminated to extreme 
contamination, while the calculations of enrichment factor (EF) showed that EF values 
exhibited a decreasing trend: Cd > Hg > As > Pb > Cu > Co > Zn > Ni > Cr > V > Mn > Mg 
> Fe > Sr > Ba. In our study, ingestion was the greatest exposure pathway for humans 
to intake trace elements by calculating the average daily dose (ADD) from three routes 
(ingestion, inhalation, and dermal contact). According to the health risk assessment 
results, the non-carcinogenic risks that human beings suffered from these elements 
were insignificant. Additionally, the hazard quotient (HQ) values were approximately 
one-tenth in the case of children. Meanwhile, the total excess cancer risk (ECR) was 
also lower than the acceptable level (10−6–10−4) for both adults and children. © 2018 
by the authors. Licensee MDPI, Basel, Switzerland.  
 
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 
 
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), 
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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 lag2 Ni was 
associated with 4.60% (95% CI: 0.14%, 9.26%) increase in overall cardiovascular 
mortality, and 13.35% (95% CI: 5.54%, 21.75%) increase in cerebrovascular mortality; 
each IQR increase of lag1 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 lag1 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.  
 
Liu, A., Mummullage, S., Ma, Y., et al. (2018) Linking source characterisation and 
human health risk assessment of metals to rainfall characteristics. Environmental 
Pollution, 238: 866-873.  
Keywords: Human health risk; Metals wash-off; Source characterisation; Stormwater 
pollutant processes; Stormwater quality 
 
Abstract:  
Metals deposited on urban road surfaces and incorporated in stormwater runoff are 
discharged into receiving waters, influencing their quality and can pose human health 
risks. Effective design of stormwater treatment measures is closely dependent on the 
in-depth understanding of stormwater pollutant sources and the associated health 
risks. The study discussed in this paper has linked the sources of metals in stormwater 
runoff and the accompanying human health risk to rainfall characteristics. The study 
outcomes confirmed that the metal contributions to stormwater runoff from the 
primary sources were in the order of sea salt > soil > traffic. Although traffic 
contributes a relatively lower percentage to wash-off, the human health risks posed 
by traffic sourced metals were relatively much higher. This implies that traffic sources 
should receive particular attention in treating stormwater. These outcomes have the 
potential to contribute to enhancing effective source control measures in order to 
safeguard natural waterways from polluted road wash-off. This study linked metal 
sources and accompanying human health risk to rainfall characteristics. © 2018 
Elsevier Ltd.  
 
Liu, Y., Xing, J., Wang, S., et al. (2018) Source-specific speciation profiles of PM2.5 
for heavy metals and their anthropogenic emissions in China. Environmental 
Pollution, 239: 544-553.  
Keywords: Emission; Heavy metals; PM2.5; Source profile 
 
Abstract:  
Heavy metals are concerned for its adverse effect on human health and long term 
burden on biogeochemical cycling in the ecosystem. In this study, a provincial-level 
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emission inventory of 13 kinds of heavy metals including V, Cr, Mn, Co, Ni, Cu, Zn, As, 
Cd, Sn, Sb, Ba and Pb from 10 anthropogenic sources was developed for China, based 
on the 2015 national emission inventory of primary particulate matters and source 
category-specific speciation profiles collected from 50 previous studies measured in 
China. Uncertainties associated with the speciation profiles were also evaluated. Our 
results suggested that total emissions of the 13 types of heavy metals in China are 
estimated at about 58000 ton for the year 2015. The iron production is the dominant 
source of heavy metal, contributing 42% of total emissions of heavy metals. The 
emissions of heavy metals vary significantly at regional scale, with largest amount of 
emissions concentrated in northern and eastern China. Particular, high emissions of 
Cr, Co, Ni, As and Sb (contributing 8%–18% of the national emissions) are found in 
Shandong where has large capacity of industrial production. Uncertainty analysis 
suggested that the implementation of province-specific source profiles in this study 
significantly reduced the emission uncertainties from (−89%, 289%) to (−99%, 91%), 
particularly for coal combustion. However, source profiles for industry sectors such as 
non-metallic mineral manufacturing are quite limited, resulting in a relative high 
uncertainty. The high-resolution emission inventories of heavy metals are essential 
not only for their distribution, deposition and transport studies, but for the design of 
policies to redress critical atmospheric environmental hazards at local and regional 
scales. Detailed investigation on source-specific profile in China are still needed to 
achieve more accurate estimations of heavy metals in the future. We better estimate 
heavy metal emissions in China using local source profiles. Iron production represents 
the dominant sources of heavy metals. © 2018 Elsevier Ltd.  
 
Nie, D., Wu, Y., Chen, M., et al. (2018) Bioaccessibility and health risk of trace 
elements in fine particulate matter in different simulated body fluids. Atmospheric 
Environment, 186: 1-8.  
Keywords: Bioaccessibility; Fine particulate matter; Health risk; Simulated body fluids; 
Trace elements 
 
Abstract:  
Health risk assessment of trace elements (TrElems) in fine particulate matter (PM2.5) 
has been studied based on the total element concentrations or more recently on the 
phosphate buffered saline (PBS)-soluble concentrations. However, behaviors of the 
TrElems released from PM2.5 change considerably as the interacting media change. 
In this study, the bioaccessibility of particulate-bound TrElems (V, Mn, Co, Ni, Cu, As, 
Cd and Pb) were investigated using three kinds of simulated body fluids, artificial lung 
fluid (ALF), artificial sweat (AS), and artificial gastric juice (AGJ), comparing with the 
commonly used PBS. Many TrElems, especially Pb, showed lower solubility in PBS than 
that in other fluids. Cu, Mn, V and As were observed to be the most soluble TrElems 
in all simulated body fluids. Carcinogenic and non-carcinogenic effects were evaluated 
using ALF, AS and AGJ-soluble fractions (representing the corresponding exposure 
routes: inhalation, dermal contact and ingestion) according to the United States 
Environmental Protection Agency (USEPA) human health risk assessment model. The 
carcinogenic risks of As and Pb were higher than 1 × 10−6 (the acceptable level) for 
both adults and children. High hazard quotient (HQ) values for As and Pb were also 
observed for children, indicating a potential non-carcinogenic risk posed by these toxic 
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elements. Our results demonstrated that the health risks of particulate-bound 
TrElems might be misjudged if using the PBS-soluble or total element contents alone. 
© 2018 Elsevier Ltd.  
 
Scott, D.L., Bradley, R.L., Bellenger, J.-., et al. (2018) Anthropogenic deposition of 
heavy metals and phosphorus may reduce biological N2 fixation in boreal forest 
mosses. Science of the Total Environment, 630: 203-210.  
Keywords: Boreal forest; Car emissions; N fixing cyanobacteria; Picea abies; 
Pleurozium schreberi 
 
Abstract:  
A study was undertaken to test the effects of molybdenum (Mo) and phosphorus (P) 
amendments on biological nitrogen (N) fixation (BNF) by boreal forest moss-
associated cyanobacteria. Feather moss (Pleurozium schreberi) samples were 
collected on five sites, on two dates and at different roadside distances (0–100 m) 
corresponding to an assumed gradient of reactive N deposition. Potential BNF of Mo 
and P amended moss samples was measured using the acetylene reduction assay. 
Total N, P and heavy metal concentrations of mosses collected at 0 and 100 m from 
roadsides were also measured. Likewise, the needles from Norway spruce trees (Picea 
abies) at different roadside distances were collected in late summer and analyzed for 
total N, P and heavy metals. There was a significant increase in BNF with roadside 
distance on 7-of-10 individual Site × Date combinations. We found no clear evidence 
of an N gradient across roadside distances. Elemental analyses of feather moss and 
Norway spruce needle tissues suggested decreasing deposition of heavy metals (Mo-
Co-Cr-Ni-V-Pb-Ag-Cu) as well as P with increasing distance from the roadside. The 
effects of Mo and P amendments on BNF were infrequent and inconsistent across 
roadside distances and across sites. One particular site, however, displayed greater 
concentrations of heavy metals near the roadside, as well as a steeper P fertility 
gradient with roadside distance, than the other sites. Here, BNF increased with 
roadside distance only when moss samples were amended with P. Also at this site, 
BNF across all roadside distances was higher when mosses were amended with both 
Mo and P, suggesting a co-limitation of these two nutrients in controlling BNF. In 
summary, our study showed a potential for car emissions to increase heavy metals 
and P along roadsides and underscored the putative roles of these anthropogenic 
pollutants on BNF in northern latitudes. © 2018.  
 
Shi, D. & Lu, X. (2018) Accumulation degree and source apportionment of trace 
metals in smaller than 63 μm road dust from the areas with different land uses: A 
case study of Xi'an, China. Science of the Total Environment, 636: 1211-1218.  
Keywords: Dust; Land use; Metal; Principal component analysis; Receptor model; 
Source apportionment 
 
Abstract:  
Finer urban dusts have more serious environmental detriment and health risk than 
coarser urban dusts. The trace metals Pb, Cu, Zn, Cr, Co, Ba, Mn, Ni, V, Y, Rb, Ga, Hf, 
and Zr were analyzed using X-ray fluorescence spectrometry in smaller than 63 μm 
road dust collected from the areas with different land use types and human activities 
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in Xi'an city. The purposes of this study were to reveal the impact of human activities 
on the environment through element enrichment factor, and to determine the 
sources of trace metals measured by multivariate statistical analysis and multiple liner 
regression of absolute principal component scores. The results indicated that the 
smaller than 63 μm road dust in Xi'an, in comparison to the element background value 
of local soil, had higher Cu, Pb, Zn, Cr, Y, Hf and Zr concentrations. Trace metals had 
different variations in the dusts, while the anthropogenic trace metals had no 
significant difference in the four areas owing to the wide existing of human activities. 
The accumulation level of Pb was the highest, followed by Cr, Cu and Zn, and then was 
Hf and Zr, while the other trace metals were deficient or deficient to minimal 
enrichment in the finer road dust. Source analysis results indicated that Co, Ga, Mn, 
Ni, V, Rb and Y mainly originated from natural source, which accounted about 57%–
87% for these metals' concentration. Ba, Cr, Pb, Cu and Zn primarily derived from 
traffic source, which contributed approximately 59%–79% to these metals' content. 
Hf and Zr were mainly from construction source, which contributed 74.6% to Hf 
concentration and 78.2% to Zr concentration. The study indicated that traffic and 
construction activities had a predominant influence on local environment. © 2018 
Elsevier B.V.  
 
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: An International Journal Published for the British Industrial Biological 
Research Association, 120: 625-633.  
Keywords: Children; Contaminants; Element exposure; Total diet study; Trace 
elements 
 
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.  
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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 
 
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.  

Zychowski, K.E., Kodali, V., Harmon, M., et al. (2018) Respirable Uranyl-Vanadate 
Containing Particulate Matter Derived from a Legacy Uranium Mine Site Exhibits 
Potentiated Cardiopulmonary Toxicity. Toxicological Sciences: An Official Journal of 
the Society of Toxicology, 164(1): 101-114. 

Abstract:  
Background: Exposure to windblown particulate matter (PM) arising from legacy 
uranium (U) mine sites in the Navajo Nation may pose a human health hazard due to 
their potentially high metal content, including U and vanadium (V). Objective: To 
assess the toxic impact of PM derived from Claim 28 (a priority U mine) compared to 
background PM, and consider the putative role of metal species U and V. Methods: 
Two representative sediment samples from Navajo Nation sites (Background PM and 
Claim 28 PM) were obtained, characterized in terms of chemistry and morphology, 
and fractioned to the respirable (</=10mum) fraction. Mice were dosed with either 
PM sample, uranyl acetate or vanadyl sulfate via aspiration (100microg), with 
assessments of pulmonary and vascular toxicity 24h later. PM samples were also 
examined for in vitro effects on cytotoxicity, oxidative stress, phagocytosis, and 
inflammasome induction. Results: Claim 28 PM10 was highly enriched with U and V 
and exhibited a unique nanoparticle ultrastructure compared to background PM10. 
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Claim 28 PM10 exhibited enhanced pulmonary and vascular toxicity relative to 
background PM10. Both U and V exhibited complementary pulmonary inflammatory 
potential, with U driving a classical inflammatory cytokine profile (elevated IL-1beta, 
TNFalpha, KC/GRO) while V preferentially induced a different cytokine pattern 
(elevated IL-5, IL-6, IL-10). Claim 28 PM10 was more potent than background PM10 in 
terms of in vitro cytotoxicity, impairment of phagocytosis, and oxidative stress 
responses. Conclusions: Resuspended PM10 derived from U mine waste exhibit 
greater cardiopulmonary toxicity than background dusts. Rigorous exposure 
assessment is needed to gauge the regional health risks imparted by these 
unremediated sites.  

2. HEALTH EFFECTS 
Adebiyi, O.E., Olopade, J.O. & Olayemi, F.O. (2018) Sodium metavanadate induced 
cognitive decline, behavioral impairments, oxidative stress and down regulation of 
myelin basic protein in mice hippocampus: Ameliorative roles of β-spinasterol, and 
stigmasterol. Brain and Behavior, 8(7): e01014. 
Available at: https://onlinelibrary.wiley.com/doi/pdf/10.1002/brb3.1014 
Keywords: β-spinasterol; antioxidant; behavior; stigmasterol; vanadium 
 
Abstract:  
Introduction Exposures to toxic levels of vanadium and soluble vanadium compounds 
cause behavioral impairments and neurodegeneration via free radical production. 
Consequently, natural antioxidant sources have been explored for effective and cheap 
remedy following toxicity. Grewia carpinifolia has been shown to improve behavioral 
impairments in vanadium-induced neurotoxicity, however, the active compounds 
implicated remains unknown. Therefore, this study was conducted to investigate 
ameliorative effects of bioactive compounds from G. carpinifolia on memory and 
behavioral impairments in vanadium-induced neurotoxicity. Methods Sixty BALB/c 
mice were equally divided into five groups (A-E). A (control); administered distilled 
water, B (standard); administered α-tocopherol (500 mg/kg) every 72 hr orally with 
daily dose of sodium metavanadate (3 mg/kg) intraperitoneally, test groups C, and D; 
received single oral dose of 100 µg β-spinasterol or stigmasterol (bioactive 
compounds from G. carpinifolia), respectively, along with sodium metavanadate and 
the model group E, received sodium metavanadate only for seven consecutive days. 
Memory, locomotion and muscular strength were accessed using Morris water maze, 
Open field and hanging wire tests. In vivo antioxidant and neuroprotective activities 
were evaluated by measuring catalase, superoxide dismutase, MDA, H2O2, and 
myelin basic protein (MBP) expression in the hippocampus. Results In Morris water 
maze, stigmasterol significantly (p ≤ 0.05) decreased escape latency and increased 
swimming time in target quadrant (28.01 ± 0.02; 98.24 ± 17.38 s), respectively, better 
than α-tocopherol (52.43 ± 13.25; 80.32 ± 15.21) and β-spinasterol (42.09 ± 14.27; 
70.91 ± 19.24) in sodium metavanadate-induced memory loss (112.31 ± 9.35; 
42.35 ± 11.05). β-Spinasterol and stigmasterol significantly increased exploration and 
latency in open field and hanging wire tests respectively. Stigmasterol also increased 
activities of antioxidant enzymes, decreased oxidative stress markers and lipid 
peroxidation in mice hippocampal homogenates, and increased MBP expression. 
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Conclusions The findings of this study indicate a potential for stigmasterol, a bioactive 
compound from G. carpinifolia in improving cognitive decline, motor coordination, 
and ameliorating oxidative stress in vanadium-induced neurotoxicity.  
 
Crans DC, Yang L, Haase A and Yang X (2018) Health Benefits of Vanadium and Its 
Potential as an Anticancer Agent. In: Sigel A, Helmut Sigel H, Freisinger E and Sigel 
RKO (eds) Metallo-Drugs: Development and Action of Anticancer Agents. 
Netherlands: Walter de Gruyter GmbH & Co KG, 251-279 
Keywords: Animals; Anticarcinogenic Agents/adverse 
effects/chemistry/metabolism/therapeutic use; Antineoplastic Agents/adverse 
effects/chemistry/metabolism/therapeutic use; Coordination Complexes; Dietary 
supplements/adverse effects; Drug Compounding; Drug Discovery/methods; Humans; 
Molecular Structure; Neoplasms/drug therapy/metabolism/pathology/prevention & 
control; Structure-Activity Relationship; Vanadium Compounds/adverse 
effects/chemistry/metabolism/therapeutic use 
 
Abstract: 
Vanadium compounds have been known to have beneficial therapeutic properties 
since the turn of the century, but it was not until 1965 when it was discovered that 
those effects could be extended to treating cancer. Some vanadium compounds can 
combat common markers of cancer, which include metabolic processes that are 
important to initiating and developing the phenotypes of cancer. It is appropriate to 
consider vanadium as a treatment option due to the similarities in some of the 
metabolic pathways utilized by both diabetes and cancer and therefore is among the 
few drugs that are effective against more than one disease. The development of 
vanadium compounds as protein phosphatase inhibitors for the treatment of diabetes 
may be useful for potential applications as an anticancer agent. Furthermore, the 
ability of vanadium to redox cycle is also important for biological properties and is 
involved in the pathways of reactive oxygen species. Early agents including 
vanadocene and peroxovanadium compounds have been investigated in detail, and 
the results can be used to gain a better understanding of how some vanadium 
compounds are modifying the metabolic pathways potentially developing cancer. 
Considering the importance of coordination chemistry to biological responses, it is 
likely that proper consideration of compound formulation will improve the efficacy of 
the drug. Future development of vanadium-based drugs should include consideration 
of drug formulation at earlier stages of drug development.  
 
Fallahi, P., Foddis, R., Elia, G., et al. (2018) CXCL8 and CXCL11 chemokine secretion 
in dermal fibroblasts is differentially modulated by vanadium pentoxide. Molecular 
Medicine Reports, 18(2): 1798-1803.  
 
Abstract:  
An increase in skin rashes or atopic dermatitis has been observed in individuals 
working with vanadium. However, to the best of our knowledge no in vivo or in vitro 
studies have evaluated the effect of exposure to vanadium in dermal fibroblasts. Cells 
viability and proliferation were assessed by WST1 assay, cells were treated with 
increasing concentrations of V2O5 (1, 10 and 100 nM). CXCL8 and CXCL11 
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concentrations were measured in the supernatants using an ELISA assay. V2O5 was 
not observed as having a significant effect on dermal fibroblast's viability and 
proliferation. However, it was revealed that V2O5 was able to induce the secretion of 
CXCL8 and CXCL11 chemokines into dermal fibroblasts. V2O5 synergistically increased 
the effect of interferon (IFN)gamma on CXCL11 secretion. In addition, V2O5 
synergistically increased the effect of the tumor necrosis factor alpha on CXCL8 
secretion and abolished the inhibitory effect of IFNgamma. V2O5 induction of CXCL8 
and CXCL11 chemokines may lead to the appearance and perpetuation of an 
inflammatory reaction into the dermal tissue. Further studies are required to evaluate 
dermal integrity and manifestations in subjects occupationally exposed, or living in 
polluted areas. 
 
Jin, S., Xia, W., Jiang, Y., et al. (2018) Urinary vanadium concentration in relation to 
premature rupture of membranes: A birth cohort study. Chemosphere, 210: 1035-
1041.  
Keywords: Vanadium; Premature rupture of membranes; Metal exposure; Urine; 
Pregnant women 
 
Abstract:  
Heavy metal exposure has been indicated to be linked with reproductive and 
developmental toxicity. However, human studies on the association between heavy 
metal exposure and premature rupture of membranes (PROM) are limited. Thus, we 
aimed to evaluate the associations between urinary metal concentrations in pregnant 
women and the risk of PROM. The study was conducted among 7290 pregnant women 
from an ongoing cohort study in China. Levels of urinary metals were determined 
using an inductively coupled plasma-mass spectrometry and adjusted by creatinine 
concentration (μg/g creatinine). Adjusted odds ratios (OR) and 95% confidence 
intervals (CI) for PROM and preterm PROM were estimated using logistic regression 
models. Among 12 urinary metals detected, vanadium (V) have shown stable positive 
associations with PROM and preterm PROM. With one unit increase in natural 
logarithmically transformed urinary V concentration, adjusted OR of 1.57 (95% CI: 
1.47, 1.66) for PROM was observed. Compared with the lowest tertile of urinary V, we 
also observed positive associations between V levels and PROM (for the medium 
tertile, adjusted OR = 1.66, 95% CI: 1.34, 2.05; for the highest tertile, adjusted 
OR = 3.75, 95% CI: 3.09, 4.54). In addition, higher adjusted ORs for preterm PROM 
were observed (for the highest tertile, adjusted OR = 8.14, 95% CI: 4.55, 14.55). 
Further stratified analysis suggested the associations were more pronounced among 
women delivering male infants than those with female infants. Our present 
epidemiological study indicated that pregnant women exposure to higher level of V 
might lead to an increased risk of PROM.  
 
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 
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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 lag2 Ni was 
associated with 4.60% (95% CI: 0.14%, 9.26%) increase in overall cardiovascular 
mortality, and 13.35% (95% CI: 5.54%, 21.75%) increase in cerebrovascular mortality; 
each IQR increase of lag1 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 lag1 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.  
 
Liu, A., Mummullage, S., Ma, Y., et al. (2018) Linking source characterisation and 
human health risk assessment of metals to rainfall characteristics. Environmental 
Pollution, 238: 866-873.  
Keywords: Human health risk; Metals wash-off; Source characterisation; Stormwater 
pollutant processes; Stormwater quality 
 
Abstract:  
Metals deposited on urban road surfaces and incorporated in stormwater runoff are 
discharged into receiving waters, influencing their quality and can pose human health 
risks. Effective design of stormwater treatment measures is closely dependent on the 
in-depth understanding of stormwater pollutant sources and the associated health 
risks. The study discussed in this paper has linked the sources of metals in stormwater 
runoff and the accompanying human health risk to rainfall characteristics. The study 
outcomes confirmed that the metal contributions to stormwater runoff from the 
primary sources were in the order of sea salt > soil > traffic. Although traffic 
contributes a relatively lower percentage to wash-off, the human health risks posed 
by traffic sourced metals were relatively much higher. This implies that traffic sources 
should receive particular attention in treating stormwater. These outcomes have the 
potential to contribute to enhancing effective source control measures in order to 
safeguard natural waterways from polluted road wash-off. This study linked metal 
sources and accompanying human health risk to rainfall characteristics. © 2018 
Elsevier Ltd.  
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Nie, D., Wu, Y., Chen, M., et al. (2018) Bioaccessibility and health risk of trace 
elements in fine particulate matter in different simulated body fluids. Atmospheric 
Environment, 186: 1-8. 
Keywords: Bioaccessibility; Fine particulate matter; Health risk; Simulated body fluids; 
Trace elements 
 
Abstract:  
Health risk assessment of trace elements (TrElems) in fine particulate matter (PM2.5) 
has been studied based on the total element concentrations or more recently on the 
phosphate buffered saline (PBS)-soluble concentrations. However, behaviors of the 
TrElems released from PM2.5 change considerably as the interacting media change. 
In this study, the bioaccessibility of particulate-bound TrElems (V, Mn, Co, Ni, Cu, As, 
Cd and Pb) were investigated using three kinds of simulated body fluids, artificial lung 
fluid (ALF), artificial sweat (AS), and artificial gastric juice (AGJ), comparing with the 
commonly used PBS. Many TrElems, especially Pb, showed lower solubility in PBS than 
that in other fluids. Cu, Mn, V and As were observed to be the most soluble TrElems 
in all simulated body fluids. Carcinogenic and non-carcinogenic effects were evaluated 
using ALF, AS and AGJ-soluble fractions (representing the corresponding exposure 
routes: inhalation, dermal contact and ingestion) according to the United States 
Environmental Protection Agency (USEPA) human health risk assessment model. The 
carcinogenic risks of As and Pb were higher than 1 × 10−6 (the acceptable level) for 
both adults and children. High hazard quotient (HQ) values for As and Pb were also 
observed for children, indicating a potential non-carcinogenic risk posed by these toxic 
elements. Our results demonstrated that the health risks of particulate-bound 
TrElems might be misjudged if using the PBS-soluble or total element contents alone. 
© 2018 Elsevier Ltd.  
 
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: An International Journal Published for the British Industrial Biological 
Research Association, 120: 625-633.  
Keywords: Children; Contaminants; Element exposure; Total diet study; Trace 
elements 
 
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 
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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.  
 
Tripathi, D., Mani, V. & Pal, R.P. (2018) Vanadium in Biosphere and Its Role in 
Biological Processes. Biological Trace Element Research, : 1-16.  
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.  
 
Usende, I.L., Alimba, C.G., Emikpe, B.O., et al. (2018) Intraperitoneal sodium 
metavanadate exposure induced severe clinicopathological alterations, hepato-
renal toxicity and cytogenotoxicity in African giant rats (Cricetomys gambianus, 
Waterhouse, 1840). Environmental Science and Pollution Research International, 
25(26): 26383-26393.  
Keywords: African giant rats; Ecotoxicological model; Genotoxicity; Micronucleus 
assay; Sodium metavanadate 
 
Abstract:  
Pollution of environment due to increased exploitation of minerals has been on the 
rise, and vanadium, a metal in the first transition series essential for mammalian 
existence, is a major component of air pollution. This study investigated the clinico-
pathological, hepato-renal toxicity, and cytogenotoxicity of intraperitoneal exposure 
of African giant rats (AGRs), a proposed model for ecotoxicological research to sodium 
metavanadate. A total of 27 adult male African giant rats weighing 975 +/- 54.10 g 
were distributed into two major groups: sodium metavanadate (SMV) treated and 
control. They were observed daily for clinical signs of toxicity. Four rats from each 
group were randomly collected and sacrificed after 3, 7, and 14 days of SMV 
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treatment. Liver, kidney, and bone marrow were analyzed for histopathology and 
micronucleated normochromated and polychromated erythrocytes (MNNCE and 
MNPCE), respectively. Clinical signs in treated AGR include sluggish and weak 
movements, un-groomed fur, and labored breathing. Histology of the kidney revealed 
severe glomerular atrophy, tubular ectasia, and vacuolar degeneration of tubular 
epithelium, while liver histology showed sinusoidal congestion and severe 
hepatocellular necrosis after 14 days SMV exposure. Also, MNNCE and MNPCE 
significantly increased with a decrease in PCE/NCE ratio in SMV-treated AGR, 
suggestive of alternations in bone marrow cell proliferation. Hence, SMV treatment 
to AGR resulted to severe clinicopathologic alterations, kidney, and liver dysfunction 
and cytogenotoxicity evident by somatic mutation induction which could be severe 
with prolonged exposure. This suggests African giant rat as an ecotoxicological model 
to measure major health risks to animals and human populations in highly polluted 
environment.  
 
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 
 
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.   
 
Zychowski, K.E., Kodali, V., Harmon, M., et al. (2018) Respirable Uranyl-Vanadate 
Containing Particulate Matter Derived from a Legacy Uranium Mine Site Exhibits 
Potentiated Cardiopulmonary Toxicity. Toxicological Sciences : An Official Journal of 
the Society of Toxicology, 164(1): 101-114.  
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Abstract:  
Background: Exposure to windblown particulate matter (PM) arising from legacy 
uranium (U) mine sites in the Navajo Nation may pose a human health hazard due to 
their potentially high metal content, including U and vanadium (V). Objective: To 
assess the toxic impact of PM derived from Claim 28 (a priority U mine) compared to 
background PM, and consider the putative role of metal species U and V. Methods: 
Two representative sediment samples from Navajo Nation sites (Background PM and 
Claim 28 PM) were obtained, characterized in terms of chemistry and morphology, 
and fractioned to the respirable (</=10mum) fraction. Mice were dosed with either 
PM sample, uranyl acetate or vanadyl sulfate via aspiration (100microg), with 
assessments of pulmonary and vascular toxicity 24h later. PM samples were also 
examined for in vitro effects on cytotoxicity, oxidative stress, phagocytosis, and 
inflammasome induction. Results: Claim 28 PM10 was highly enriched with U and V 
and exhibited a unique nanoparticle ultrastructure compared to background PM10. 
Claim 28 PM10 exhibited enhanced pulmonary and vascular toxicity relative to 
background PM10. Both U and V exhibited complementary pulmonary inflammatory 
potential, with U driving a classical inflammatory cytokine profile (elevated IL-1beta, 
TNFalpha, KC/GRO) while V preferentially induced a different cytokine pattern 
(elevated IL-5, IL-6, IL-10). Claim 28 PM10 was more potent than background PM10 in 
terms of in vitro cytotoxicity, impairment of phagocytosis, and oxidative stress 
responses. Conclusions: Resuspended PM10 derived from U mine waste exhibit 
greater cardiopulmonary toxicity than background dusts. Rigorous exposure 
assessment is needed to gauge the regional health risks imparted by these 
unremediated sites.  

3. BIOLOGICAL MECHANISMS 
Adebiyi, O.E., Olopade, J.O. & Olayemi, F.O. (2018) Sodium metavanadate induced 
cognitive decline, behavioral impairments, oxidative stress and down regulation of 
myelin basic protein in mice hippocampus: Ameliorative roles of β-spinasterol, and 
stigmasterol. Brain and Behavior, 8(7): e01014. 
Available at: https://onlinelibrary.wiley.com/doi/pdf/10.1002/brb3.1014 
Keywords: β-spinasterol; antioxidant; behavior; stigmasterol; vanadium 
 
Abstract:  
Introduction Exposures to toxic levels of vanadium and soluble vanadium compounds 
cause behavioral impairments and neurodegeneration via free radical production. 
Consequently, natural antioxidant sources have been explored for effective and cheap 
remedy following toxicity. Grewia carpinifolia has been shown to improve behavioral 
impairments in vanadium-induced neurotoxicity, however, the active compounds 
implicated remains unknown. Therefore, this study was conducted to investigate 
ameliorative effects of bioactive compounds from G. carpinifolia on memory and 
behavioral impairments in vanadium-induced neurotoxicity. Methods Sixty BALB/c 
mice were equally divided into five groups (A-E). A (control); administered distilled 
water, B (standard); administered α-tocopherol (500 mg/kg) every 72 hr orally with 
daily dose of sodium metavanadate (3 mg/kg) intraperitoneally, test groups C, and D; 
received single oral dose of 100 µg β-spinasterol or stigmasterol (bioactive 
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compounds from G. carpinifolia), respectively, along with sodium metavanadate and 
the model group E, received sodium metavanadate only for seven consecutive days. 
Memory, locomotion and muscular strength were accessed using Morris water maze, 
Open field and hanging wire tests. In vivo antioxidant and neuroprotective activities 
were evaluated by measuring catalase, superoxide dismutase, MDA, H2O2, and 
myelin basic protein (MBP) expression in the hippocampus. Results In Morris water 
maze, stigmasterol significantly (p ≤ 0.05) decreased escape latency and increased 
swimming time in target quadrant (28.01 ± 0.02; 98.24 ± 17.38 s), respectively, better 
than α-tocopherol (52.43 ± 13.25; 80.32 ± 15.21) and β-spinasterol (42.09 ± 14.27; 
70.91 ± 19.24) in sodium metavanadate-induced memory loss (112.31 ± 9.35; 
42.35 ± 11.05). β-Spinasterol and stigmasterol significantly increased exploration and 
latency in open field and hanging wire tests respectively. Stigmasterol also increased 
activities of antioxidant enzymes, decreased oxidative stress markers and lipid 
peroxidation in mice hippocampal homogenates, and increased MBP expression. 
Conclusions The findings of this study indicate a potential for stigmasterol, a bioactive 
compound from G. carpinifolia in improving cognitive decline, motor coordination, 
and ameliorating oxidative stress in vanadium-induced neurotoxicity.  
 
Barkarmo, S., Ostberg, A.K., Johansson, C.B., et al. (2018) Inflammatory cytokine 
release from human peripheral blood mononuclear cells exposed to 
polyetheretherketone and titanium-6 aluminum-4 vanadium in vitro. Journal of 
Biomaterials Applications, 33(2): 245-258.  
Keywords: Polyetheretherketone; cytokines; in vitro; inflammatory mediators; 
titanium-6 aluminum-4 vanadium 
 
Abstract:  
Objective To investigate the cytokine expression profiles of blood cells exposed to 
polyetheretherketone and titanium-6 aluminum-4 vanadium materials in vitro. 
Materials and methods Coin-shaped samples composed of titanium-6 aluminum-4 
vanadium, polyetheretherketone, and blasted polyetheretherketone were 
manufactured. The surfaces of the coins were characterized using optical 
interferometry, scanning electron microscopy, and contact angle measurements. 
Peripheral blood mononuclear cells collected from 10 blood donors were cultured for 
one, three, and six days in the presence or absence of the coins, and then assayed for 
cytokine production. Quantification of the peripheral blood mononuclear cells 
attached to the coins was performed using confocal microscopy after 
immunofluorescence staining. Results The machined titanium-6 aluminum-4 
vanadium coins had a smoother surface topography compared to the machined 
polyetheretherketone and blasted polyetheretherketone. The highest mean contact 
angle was noted for the blasted polyetheretherketone, followed by the machined 
polyetheretherketone and titanium-6 aluminum-4 vanadium. The peripheral blood 
mononuclear cells produced significantly more proinflammatory cytokines when 
exposed to the polyetheretherketone surface compared to the titanium-6 aluminum-
4 vanadium surface, while the blasted polyetheretherketone induced the highest level 
of proinflammatory cytokine release from the peripheral blood mononuclear cells. 
Significantly more cells attached to both polyetheretherketone surfaces, as compared 
to the titanium-6 aluminum-4 vanadium surface. Conclusion Polyetheretherketone 
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induces a stronger inflammatory response from peripheral blood mononuclear cells 
than does titanium-6 aluminum-4 vanadium. Surface topography has an impact on 
cytokine release from peripheral blood mononuclear cells.  
 
Fallahi, P., Foddis, R., Elia, G., et al. (2018) CXCL8 and CXCL11 chemokine secretion 
in dermal fibroblasts is differentially modulated by vanadium pentoxide. Molecular 
Medicine Reports, 18(2): 1798-1803.  
 
Abstract:  
An increase in skin rashes or atopic dermatitis has been observed in individuals 
working with vanadium. However, to the best of our knowledge no in vivo or in vitro 
studies have evaluated the effect of exposure to vanadium in dermal fibroblasts. Cells 
viability and proliferation were assessed by WST1 assay, cells were treated with 
increasing concentrations of V2O5 (1, 10 and 100 nM). CXCL8 and CXCL11 
concentrations were measured in the supernatants using an ELISA assay. V2O5 was 
not observed as having a significant effect on dermal fibroblast's viability and 
proliferation. However, it was revealed that V2O5 was able to induce the secretion of 
CXCL8 and CXCL11 chemokines into dermal fibroblasts. V2O5 synergistically increased 
the effect of interferon (IFN)gamma on CXCL11 secretion. In addition, V2O5 
synergistically increased the effect of the tumor necrosis factor alpha on CXCL8 
secretion and abolished the inhibitory effect of IFNgamma. V2O5 induction of CXCL8 
and CXCL11 chemokines may lead to the appearance and perpetuation of an 
inflammatory reaction into the dermal tissue. Further studies are required to evaluate 
dermal integrity and manifestations in subjects occupationally exposed, or living in 
polluted areas.  
 
Gallardo-Vera, F., Tapia-Rodriguez, M., Diaz, D., et al. (2018) Vanadium pentoxide 
increased PTEN and decreased SHP1 expression in NK-92MI cells, affecting PI3K-AKT-
mTOR and Ras-MAPK pathways. Journal of Immunotoxicology, 15(1): 1-11. 
Available at:  
https://www.tandfonline.com/doi/pdf/10.1080/1547691X.2017.1404662?needAcce
ss=true 
Keywords: Air Pollution/adverse effects; Apoptosis; Cell Line; Extracellular Signal-
Regulated MAP Kinases/metabolism; Gene Expression Regulation; Humans; Killer 
Cells, Natural/physiology; Oncogene Protein v-akt/metabolism; PTEN 
Phosphohydrolase/genetics/metabolism; Phosphatidylinositol 3-
Kinases/metabolism; Protein Tyrosine Phosphatase, Non-Receptor Type 
6/genetics/metabolism; Signal Transduction; TOR Serine-Threonine 
Kinases/metabolism; Vanadium Compounds/toxicity; ras Proteins/metabolism; IL-2; 
IL-2R; NK cells; PTEN; SHP1; Vanadium pentoxide; signaling pathway 
 
Abstract:  
Vanadium is an air pollutant that imparts immunosuppressive effects on NK cell 
immune responses, in part, by dysregulating interleukin (IL)-2/IL-2R-mediated JAK 
signaling pathways and inducing apoptosis. The aim of the present study was to 
evaluate effects of vanadium pentoxide (V2O5) on other IL-2 receptor-mediated 
signaling pathways, i.e. PI3K-AKT-mTOR and Ras-MAPK. Here, IL-2-independent NK-
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92MI cells were exposed to different V2O5 doses for 24 h periods. Expression of PI3K, 
Akt, mTOR, ERK1/2, MEK1, PTEN, SHP1, BAD and phosphorylated forms, as well as 
caspases-3, -8, -9, BAX and BAK in/on the cells were then determined by flow 
cytometry. The results show that V2O5 was cytotoxic to NK cells in a dose-related 
manner. Exposure increased BAD and pBAD expression and decreased that of BAK and 
BAX, but cell death was not related to caspase activation. At 400 microM V2O5, 
expression of PI3K-p85 regulatory subunit increased 20% and pPI3K 50%, while that 
of the non-pPI3K 110alpha catalytic subunit decreased by 20%. At 200 muM, V2O5 
showed significant decrease in non-pAkt expression (p < 0.05); the decrease in pAkt 
expression was significant at 100 muM. Non-pmTOR expression displayed a significant 
downward trend beginning at 100 muM. Expressions of pMEK-1/2 and pERK-1/2 
increased substantially at 200 muM V2O5. No differences were found with non-
phosphorylated ERK-1/2. PTEN expression increased significantly at 100 muM V2O5 
exposure whereas pPTEN decreased by 18% at 25 muM V2O5 concentrations, but 
remained unchanged thereafter. Lastly, V2O5 at all doses decreased SHP1 expression 
and increased expression of its phosphorylated form. These results indicated a toxic 
effect of V2O5 on NK cells that was due in part to dysregulation of signaling pathways 
mediated by IL-2 via increased PTEN and decreased SHP1 expression. These results 
can help to explain some of the known deleterious effects of this particular form of 
vanadium on innate immune responses.  
 
Hernandez-Cortes, L.M. & Garcia-Rodriguez, M.C. (2018) Effects of Ascorbic Acid on 
Genotoxic Damage Induced by Hexavalent Chromium and Pentavalent Vanadium 
Compounds in Peripheral Blood of Hsd:ICR Mice. Environmental and Molecular 
Mutagenesis, 59: 83-83.  
 
McLauchlan, C.C., Murakami, H.A., Wallace, C.A., et al. (2018) Coordination 
environment changes of the vanadium in vanadium-dependent haloperoxidase 
enzymes. Journal of Inorganic Biochemistry, 186: 267-279.  
Keywords: Haloperoxidase; Vanadium; Coordination chemistry; Five-coordinate; 
Peroxidovanadium; Mechanism 
 
Abstract:  
Vanadium-dependent haloperoxidases are a class of enzymes that catalyze oxidation 
reactions with halides to form halogenated organic products and water. These 
enzymes include chloroperoxidase and bromoperoxidase, which have very different 
protein sequences and sizes, but regardless the coordination environment of the 
active sites is surprisingly constant. In this manuscript, the comparison of the 
coordination chemistry of V-containing-haloperoxidases of the trigonal bipyramidal 
geometry was done by data mining. The catalytic cycle imposes changes in the 
coordination geometry of the vanadium to accommodate the peroxidovanadium(V) 
intermediate in an environment we describe as a distorted square pyramidal 
geometry. During the catalytic cycle, this intermediate converts to a trigonal 
bipyramidal intermediate before losing the halogen and forming a tetrahedral 
vanadium-protein intermediate. Importantly, the catalysis is facilitated by a proton-
relay system supplied by the second sphere coordination environment and the 
changes in the coordination environment of the vanadium(V) making this process 
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unique among protein catalyzed processes. The analysis of the coordination chemistry 
shows that the active site is very tightly regulated with only minor changes in the 
coordination geometry. The coordination geometry in the protein structures deviates 
from that found for both small molecules crystalized in the absence of protein and the 
reported functional small molecule model compounds. At this time there are no 
examples reported of a structurally similar small molecule with the geometry 
observed for the peroxidovanadium(V) in the active site of the vanadium-containing 
haloperoxidases.  
 
Roy, S., Banerjee, S. & Chakraborty, T. (2018) Vanadium quercetin complex 
attenuates mammary cancer by regulating the P53, Akt/mTOR pathway and 
downregulates cellular proliferation correlated with increased apoptotic events. 
Biometals, 31(4): 647-671. 
Keywords: 7,12-Dimethylbenz(α)anthracene; Immunohistochemistry; MCF-7; 
Mammary carcinogenesis; Sprague–Dawley rats; TUNEL assay 
 
Abstract:  
Flavonoid metal ion complexes have been deliberated in recent years and are 
considered as a new class of medicinal agents with enhanced therapeutic activity and 
low toxicity. Our study deals with chemotherapeutic effects of vanadium, when 
coordinated with the flavonoid quercetin on a defined model of chemically induced 
rat mammary carcinogenesis in vivo and on human breast cancer cell line MCF-7 in 
vitro. The characterization of the complex was achieved through UV-Visible, IR, and 
Mass spectra and antioxidant activity was assessed by DPPH, FRAP and ABTS methods. 
In vitro studies established that the complex upregulated the expressions of p53, 
Caspase 3 and 9, whereas down regulating Akt, mTOR and VEGF expressions and also 
induced apoptosis and DNA fragmentation in a dose dependent manner. Acute and 
Sub-acute toxicity was performed to determine safe doses. 7,12-
Dimethylbenz(α)anthracene (0.5 mg/100 g body weight) was used for induction of 
breast cancer in female Sprague-Dawley rats via single tail vein injection. The 
histopathological analysis after 24 weeks of carcinogenesis study depicted substantial 
repair of hyperplastic lesions. TUNEL assay showed an increase in apoptotic index 
(0.14 ± 0.03; 0.15 ± 0.01) in vanadium-quercetin treated groups as compared to the 
carcinogen control (0.02 ± 0.01) along with upregulation of Bcl-2 and downregulation 
of Bax and p53. Immunohistochemical analysis also exhibited decrease in cell 
proliferation in the vanadium-quercetin treated groups (11.3 ± 0.12; 11.8 ± 0.10). 
Thus, results from both in vivo and in vitro studies revealed that vanadium-quercetin 
complex could be a potential candidate for development of approved drug for breast 
cancer in the near future.  
 
Ścibior, A., Adamczyk, A., Gołębiowska, D., et al. (2018) Evaluation of lipid 
peroxidation and the level of some elements in rat erythrocytes during separate and 
combined vanadium and magnesium administration. Chemico-Biological 
Interactions, 293: 1-10.  
Keywords: Erythrocytes; Elements; Interactions; Lipid peroxidation; Magnesium; 
Vanadium 
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Abstract:  
The impact of vanadium (V) and magnesium (Mg) as sodium metavanadate (SMV, 
0.125 mg V/ml) and magnesium sulfate (MS, 0.06 mg Mg/ml) on lipid peroxidation 
(LPO) and selected elements in the rat erythrocytes (RBCs) was investigated. 
Relationships between some indices determined in RBC were also studied. SMV alone 
(Group II) elevated the malondialdehyde level (MDARBC) (by 95% and 60%), compared 
with the control (Group I) and MS-supplemented rats (Group III), respectively, reduced 
the concentration of CuRBC (by 23.5%), in comparison with Group I, but did not 
change the levels of NaRBC, KRBC, and CaRBC, whereas MS alone (Group III) only 
reduced the CuRBC concentration (by 22%), compared with Group I. The SMV + MS 
combination (Group IV) reduced and elevated the CuRBC (by 24%) and CaRBC (by 
111%) concentrations, respectively, in comparison with Groups I and III, and these 
changes were induced by the V-Mg antagonistic and synergistic interaction, 
respectively. The combined SMV + MS effect also enhanced the MDARBC level, 
compared with Groups I (by 79%) and III (by 47%) and slightly limited its concentration, 
compared with Group II, which, in turn, resulted from the distinct trend toward the V-
Mg antagonistic interaction. We can conclude that V (as SMV) is able to stimulate LPO 
in rat RBCs and that V-Mg interactive effects are involved in changes in CuRBC, CaRBC, 
and MDARBC. Further studies are needed to elucidate the exact mechanisms of the 
V-Mg antagonistic/synergistic interactions and to provide insight into the biochemical 
mechanisms of changes in rats suffering from anemia [1], characterized by a disrupted 
antioxidant barrier in RBCs [2] and an intensified free radical process in these cells. ".  
 
Usende, I.L., Alimba, C.G., Emikpe, B.O., et al. (2018) Intraperitoneal sodium 
metavanadate exposure induced severe clinicopathological alterations, hepato-
renal toxicity and cytogenotoxicity in African giant rats (Cricetomys gambianus, 
Waterhouse, 1840). Environmental Science and Pollution Research International, 
25(26): 26383-26393.  
Keywords: African giant rats; Ecotoxicological model; Genotoxicity; Micronucleus 
assay; Sodium metavanadate 
 
Abstract:  
Pollution of environment due to increased exploitation of minerals has been on the 
rise, and vanadium, a metal in the first transition series essential for mammalian 
existence, is a major component of air pollution. This study investigated the clinico-
pathological, hepato-renal toxicity, and cytogenotoxicity of intraperitoneal exposure 
of African giant rats (AGRs), a proposed model for ecotoxicological research to sodium 
metavanadate. A total of 27 adult male African giant rats weighing 975 +/- 54.10 g 
were distributed into two major groups: sodium metavanadate (SMV) treated and 
control. They were observed daily for clinical signs of toxicity. Four rats from each 
group were randomly collected and sacrificed after 3, 7, and 14 days of SMV 
treatment. Liver, kidney, and bone marrow were analyzed for histopathology and 
micronucleated normochromated and polychromated erythrocytes (MNNCE and 
MNPCE), respectively. Clinical signs in treated AGR include sluggish and weak 
movements, un-groomed fur, and labored breathing. Histology of the kidney revealed 
severe glomerular atrophy, tubular ectasia, and vacuolar degeneration of tubular 
epithelium, while liver histology showed sinusoidal congestion and severe 
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hepatocellular necrosis after 14 days SMV exposure. Also, MNNCE and MNPCE 
significantly increased with a decrease in PCE/NCE ratio in SMV-treated AGR, 
suggestive of alternations in bone marrow cell proliferation. Hence, SMV treatment 
to AGR resulted to severe clinicopathologic alterations, kidney, and liver dysfunction 
and cytogenotoxicity evident by somatic mutation induction which could be severe 
with prolonged exposure. This suggests African giant rat as an ecotoxicological model 
to measure major health risks to animals and human populations in highly polluted 
environment.  
 
Xi, W., Yan, G., Chen, Z., et al. (2018) Cytotoxicity of vanadium oxide nanoparticles 
to human lung Cells. Nanomedicine: Nanotechnology, Biology and Medicine, 14(5): 
1756-1757.  
 
Xu, J., Gong, G., Huang, X., et al. (2018) Schiff base oxovanadium complexes resist 
the assembly behavior of human islet amyloid polypeptide. Journal of Inorganic 
Biochemistry, 186: 60-69.  
 
Abstract:  
The misfolding and fibrillation of human islet amyloid polypeptide (hIAPP) is related 
to the pathologic process of type II diabetes mellitus (T2DM). The inhibitors of hIAPP 
aggregation include aromatic organic molecules, short peptides, and metal 
complexes. Vanadium complexes have been applied for the treatment of diabetes 
since the 19th century. However, the antidiabetes mechanism remains unclear. In this 
work, we used four Schiff base oxidovanadium(IV) complexes, namely 
VO(bhbb)center dot H2O (1, and ligand 1 H2bhbb, 2-(5-bromo-2-hydro-
xylbenzylideneamino) benzoic acid), VO(nhbb)center dot H2O (2, and lignad 2 
H2nhbb, 2-(5-nitro-2-hydro-xylbenzylideneamino) benzoic acid), VO(cpmp)(2) (3, and 
ligand 3 Hcpmp, 4-chloro-2-(phenylimino) methyl) phenol), and VO(bpmp)2 (4, and 
ligand 4 Hbpmp, 4-bromo- 2-(phenylmino) methyl) phenol) to inhibit the fibril 
formation of hIAPP and reduce peptide-induced cytotoxicity. Results indicated that 
the four Schiff base oxidovanadium complexes effectively impeded hIAPP aggregation 
and disaggregated mature fibrils into monomers or oligomers. These V complexes also 
decreased hIAPP-induced cytotoxicity. Among the four V complexes, 1 is a promising 
candidate metallodrug considering its inhibitory effect, disaggregation ability, 
regulation of peptide-induced cytotoxicity, and binding affinity to the peptide. Our 
research provides a new outlook for the design of oxidovanadium complexes as 
effective inhibitors of hIAPP against T2DM.  
 
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: Vanadium; Neuroblastoma; Apoptosis; Cyclin D; [VO(acac)] 
 
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 
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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 cortex neurons. The experimental results 
revealed that [VO(acac)2] showed about 10-fold higher cytotoxicity (IC50 ~16 μM) on 
the neuroblastoma cells than on normal neurons (IC50 ~250 μM). 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 50 μM. In contrast, [VO(acac)2] 
promoted cell viability of primary neurons in the concentration range of 0–150 μM; 
while [VO(acac)2] at hundreds of μM 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.  

4. USES OF VANADIUM 

Adam, M.S.S. & Elsawy, H. (2018) Biological potential of oxo-vanadium salicylediene 
amino-acid complexes as cytotoxic, antimicrobial, antioxidant and DNA interaction. 
Journal of Photochemistry and Photobiology B-Biology, 184: 34-43.  
 
Abstract:  
New series of oxo-vanadium N-salicyledieneamino acid Schiff base complexes are 
synthesized and characterized. They are synthesized from the reaction of sodium 
salicylaldehyde-5-sulfonate, some amino acids, alanine (VOHL1), leucine (VOHL2) or 
glycine (VOHL3) in an aqueous media, and leucine (VOHLpy1) or tryptophan 
(VOHLpy2) in pyridine with vanadyl acetylacetonate. The complexes are characterized 
by EA, TGA, IR, UV-Visible and mass spectra, conductivity and magnetic 
measurements. The biological activity of the VO-complexes shows that VOHL1, VOHL2 
and VOHL3 exhibit anti-proliferative effect and may be used as anticancer drugs. VO-
complexes manifest high toxicity, except VOHL2 is less toxic, and could be applied for 
the human being. VOHL1, VOHL2 and VOHL3 display remarkable SOD like potential 
and act as high inhibiting reagents. VOHLpy1 and VOHLpy2 show low inhibiting 
potentials. VO-complexes have good anti-oxidant effect, in which VOHL3 affords the 
best antioxidant activity. The interaction between VO-complexes and DNA is studied 
spectrophotometrically and by gel electrophoresis. Binding constants and 
spectrophotometric parameters indicate a strong interaction between VO-complexes 
and DNA. VO-complexes have respectable anti-bacterial and antifungal activities, 
where VOHL3 shows the maximum potential. DFT calculations of VOHL1 and VOHL3 
were discussed in the light of their biological activity, which are convenient with the 
obtained results.  
 
Crans DC, Yang L, Haase A and Yang X (2018) Health Benefits of Vanadium and Its 
Potential as an Anticancer Agent. In: Sigel A, Helmut Sigel H, Freisinger E and Sigel 
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RKO (eds) Metallo-Drugs: Development and Action of Anticancer Agents. 
Netherlands: Walter de Gruyter GmbH & Co KG, 251-279 
Keywords: Animals; Anticarcinogenic Agents/adverse 
effects/chemistry/metabolism/therapeutic use; Antineoplastic Agents/adverse 
effects/chemistry/metabolism/therapeutic use; Coordination Complexes; Dietary 
Supplements/adverse effects; Drug Compounding; Drug Discovery/methods; 
Humans; Molecular Structure; Neoplasms/drug 
therapy/metabolism/pathology/prevention & control; Structure-Activity relationship; 
Vanadium Compounds/adverse effects/chemistry/metabolism/therapeutic use 
 
Abstract: 
Vanadium compounds have been known to have beneficial therapeutic properties 
since the turn of the century, but it was not until 1965 when it was discovered that 
those effects could be extended to treating cancer. Some vanadium compounds can 
combat common markers of cancer, which include metabolic processes that are 
important to initiating and developing the phenotypes of cancer. It is appropriate to 
consider vanadium as a treatment option due to the similarities in some of the 
metabolic pathways utilized by both diabetes and cancer and therefore is among the 
few drugs that are effective against more than one disease. The development of 
vanadium compounds as protein phosphatase inhibitors for the treatment of diabetes 
may be useful for potential applications as an anticancer agent. Furthermore, the 
ability of vanadium to redox cycle is also important for biological properties and is 
involved in the pathways of reactive oxygen species. Early agents including 
vanadocene and peroxovanadium compounds have been investigated in detail, and 
the results can be used to gain a better understanding of how some vanadium 
compounds are modifying the metabolic pathways potentially developing cancer. 
Considering the importance of coordination chemistry to biological responses, it is 
likely that proper consideration of compound formulation will improve the efficacy of 
the drug. Future development of vanadium-based drugs should include consideration 
of drug formulation at earlier stages of drug development.  
 
de Castro, D.T., do Nascimento, C., Alves, O.L., et al. (2018) Analysis of the oral 
microbiome on the surface of modified dental polymers. Archives of Oral Biology, 
93: 107-114.  
Keywords: Acrylics; Bacteria; Molecular biology; Nanotechnology; Oral biofilm 
 
Abstract:  
Objectives: This study characterized the microbial diversity of formed biofilm on the 
surface of acrylic resins modified with nanostructured silver vanadate decorated with 
silver nanoparticles (AgVO3) after incubation in human saliva. Design: Resin 
specimens prepared with AgVO3 at concentrations 0%, 1%, 2.5%, and 5% by either 
vacuum mixing or polymer solubilization were characterized by scanning electron 
microscopy (SEM) and X-ray diffraction (XRD). After 24 h and 7 days of saliva 
incubation, biofilm samples were collected from the surface of the specimens. The 
16S rDNA genes were amplified, sequenced with the 454-Roche next-generation 
sequencing platform and analyzed to identify the Operational Taxonomic Units at the 
genus or higher level. Results: Significant differences in the dispersion pattern of the 
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nanoparticles were observed among the two different methods of AgVO3 
incorporation. In the microbiological analysis, a total of 103 genera and 7 more 
inclusive taxa, representing the phyla Bacteroidetes, Firmicutes and Proteobacteria 
were identified colonizing resin surfaces. The incorporation method of the AgVO3 had 
little to no significant effect on the microbiota of samples. Significant time and 
concentration-dependent responses to AgVO3 caused changes in the taxonomic 
profile at the phylum and genus level. Conclusions: The results show differences in 
relation to the microbial diversity of modified resins during the initial phase of biofilm 
maturation. The incorporation of AgVO3 seems to significantly affect the colonizing 
microbiota. © 2018 Elsevier Ltd.  
 
Ni, L., Zhao, H., Tao, L., et al. (2018) Synthesis, in vitro cytotoxicity, and structure-
activity relationships (SAR) of multidentate oxidovanadium(iv) complexes as 
anticancer agents. Dalton Transactions, 47(30), 10035-10045. 
 
Abstract:  
Multidentate oxidovanadium(iv) complexes with different geometric configurations 
VO(ox)(bpy)(H2O)] 1, VO(ox)(phen)(H2O)] 2, VO(ida)(bpy)]Â·2H2O 3, 
(phen)VO(ida)(phen)]Â·4H2O 4, and (Hphen)VO(H2O)(nta)]Â·2H2O 5 ox = oxalic acid, 
bpy = 2,2â€²-bipyridine, phen = 1,10-phenanthroline, ida = iminodiacetic acid, nta = 
nitrilotriacetic acid] have been obtained from the reactions of oxidovanadium sulfate 
or vanadium pentoxide with oxalates, amino-polycarboxylates and N-heterocyclic 
ligands in neutral solution by the hydrothermal method, and have been fully 
characterized by elemental, thermogravimetric analyses and single crystal X-ray 
diffraction, as well as a wide range of spectroscopic techniques such as FT-IR, UV/Vis, 
NMR, ESI-MS. The anti-tumor properties of oxidovanadium compounds 1â€“5 were 
further evaluated in human HepG2 and SMMC-7721 hepatocellular carcinoma cell 
lines in vitro. The profiles of cytotoxicity, cell cycle distribution, as well as cell 
apoptosis upon test compound exposure, were determined by MTT and flow 
cytometry assays. Compound 2 exhibited a much higher anti-tumor activity than 
others. The IC50 values of 2 were 5.34 Â± 0.034 Î¼M and 29.07 Â± 0.017 Î¼M in 
SMMC-7721 and HepG2 cells after 48 h treatment, respectively. Furthermore, 
compound 2 could significantly arrest the cell cycle in the S and G2/M phases and 
further induce cell apoptosis in a dose-dependent manner. The structureâ€“activity 
relationship (SAR) studies revealed that structural elements, for example, metal 
components, variations of coordination mode, labile water molecules, chelated 
ligands etc., probably exert an essential cooperative effect on the antitumor activity. 
In short, these findings not only provide an accessible model system to exploit V-based 
complexes as potential simple, safe and effective multifunctional antitumor agents, 
but also open up a rational approach to shed new light on the selection and 
optimization of ideal drug candid.  
 
Roy, S., Banerjee, S. & Chakraborty, T. (2018) Vanadium quercetin complex 
attenuates mammary cancer by regulating the P53, Akt/mTOR pathway and 
downregulates cellular proliferation correlated with increased apoptotic events. 
Biometals, 31(4): 647-671. 
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Keywords: 7,12-Dimethylbenz(α)anthracene; Immunohistochemistry; MCF-7; 
Mammary carcinogenesis; Sprague–Dawley rats; TUNEL assay 
 
Abstract:  
Flavonoid metal ion complexes have been deliberated in recent years and are 
considered as a new class of medicinal agents with enhanced therapeutic activity and 
low toxicity. Our study deals with chemotherapeutic effects of vanadium, when 
coordinated with the flavonoid quercetin on a defined model of chemically induced 
rat mammary carcinogenesis in vivo and on human breast cancer cell line MCF-7 in 
vitro. The characterization of the complex was achieved through UV-Visible, IR, and 
Mass spectra and antioxidant activity was assessed by DPPH, FRAP and ABTS methods. 
In vitro studies established that the complex upregulated the expressions of p53, 
Caspase 3 and 9, whereas down regulating Akt, mTOR and VEGF expressions and also 
induced apoptosis and DNA fragmentation in a dose dependent manner. Acute and 
Sub-acute toxicity was performed to determine safe doses. 7,12-
Dimethylbenz(α)anthracene (0.5 mg/100 g body weight) was used for induction of 
breast cancer in female Sprague-Dawley rats via single tail vein injection. The 
histopathological analysis after 24 weeks of carcinogenesis study depicted substantial 
repair of hyperplastic lesions. TUNEL assay showed an increase in apoptotic index 
(0.14 ± 0.03; 0.15 ± 0.01) in vanadium-quercetin treated groups as compared to the 
carcinogen control (0.02 ± 0.01) along with upregulation of Bcl-2 and downregulation 
of Bax and p53. Immunohistochemical analysis also exhibited decrease in cell 
proliferation in the vanadium-quercetin treated groups (11.3 ± 0.12; 11.8 ± 0.10). 
Thus, results from both in vivo and in vitro studies revealed that vanadium-quercetin 
complex could be a potential candidate for development of approved drug for breast 
cancer in the near future.  
 
Xu, J., Gong, G., Huang, X., et al. (2018) Schiff base oxovanadium complexes resist 
the assembly behavior of human islet amyloid polypeptide. Journal of Inorganic 
Biochemistry, 186: 60-69.  
 
Abstract:  
The misfolding and fibrillation of human islet amyloid polypeptide (hIAPP) is related 
to the pathologic process of type II diabetes mellitus (T2DM). The inhibitors of hIAPP 
aggregation include aromatic organic molecules, short peptides, and metal 
complexes. Vanadium complexes have been applied for the treatment of diabetes 
since the 19th century. However, the antidiabetes mechanism remains unclear. In this 
work, we used four Schiff base oxidovanadium(IV) complexes, namely 
VO(bhbb)center dot H2O (1, and ligand 1 H2bhbb, 2-(5-bromo-2-hydro-
xylbenzylideneamino) benzoic acid), VO(nhbb)center dot H2O (2, and lignad 2 
H2nhbb, 2-(5-nitro-2-hydro-xylbenzylideneamino) benzoic acid), VO(cpmp)(2) (3, and 
ligand 3 Hcpmp, 4-chloro-2-(phenylimino) methyl) phenol), and VO(bpmp)2 (4, and 
ligand 4 Hbpmp, 4-bromo- 2-(phenylmino) methyl) phenol) to inhibit the fibril 
formation of hIAPP and reduce peptide-induced cytotoxicity. Results indicated that 
the four Schiff base oxidovanadium complexes effectively impeded hIAPP aggregation 
and disaggregated mature fibrils into monomers or oligomers. These V complexes also 
decreased hIAPP-induced cytotoxicity. Among the four V complexes, 1 is a promising 



 

 
 

30 

candidate metallodrug considering its inhibitory effect, disaggregation ability, 
regulation of peptide-induced cytotoxicity, and binding affinity to the peptide. Our 
research provides a new outlook for the design of oxidovanadium complexes as 
effective inhibitors of hIAPP against T2DM.  
 
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: Vanadium; Neuroblastoma; Apoptosis; Cyclin D; [VO(acac)] 
 
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 cortex neurons. The experimental results 
revealed that [VO(acac)2] showed about 10-fold higher cytotoxicity (IC50 ~16 μM) on 
the neuroblastoma cells than on normal neurons (IC50 ~250 μM). 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 50 μM. In contrast, [VO(acac)2] 
promoted cell viability of primary neurons in the concentration range of 0–150 μM; 
while [VO(acac)2] at hundreds of μM 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.  
 

5. ENVIRONMENTAL EFFECTS in PLANTS and SOIL 
Boente, C., Albuquerque, M.T.D., Fernández-Braña, A., et al. (2018) Combining raw 
and compositional data to determine the spatial patterns of Potentially Toxic 
Elements in soils. Science of the Total Environment, 631-632: 1117-1126.  
Keywords: Compositional data; Local G-clustering; Ordinary kriging; PTEs; Relative 
enrichment; Soil pollution 
 
Abstract:  
When considering complex scenarios involving several attributes, such as in 
environmental characterization, a clearer picture of reality can be achieved through 
the dimensional reduction of data. In this context, maps facilitate the visualization of 
spatial patterns of contaminant distribution and the identification of enriched areas. 
A set, of 15 Potentially Toxic Elements (PTEs) – (As, Ba, Cd, Co, Cr, Cu, Hg, Mo, Ni, Pb, 
Sb, Se, Tl, V, and Zn), was measured in soil, collected in Langreo's municipality (80 
km2), Spain. Relative enrichment (RE) is introduced here to refer to the proportion of 
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elements present in a given context. Indeed, a novel approach is provided for research 
into PTE fate. This method involves studying the variability of PTE proportions 
throughout the study area, thereby allowing the identification of dissemination 
trends. Traditional geostatistical approaches commonly use raw data (concentrations) 
accepting that the elements analyzed make up the entirety of the soil. However, in 
geochemical studies the analyzed elements are just a fraction of the total soil 
composition. Therefore, considering compositional data is pivotal. The spatial 
characterization of PTEs considering raw and compositional data together allowed a 
broad discussion about, not only the PTEs concentration's distribution but also to 
reckon possible trends of relative enrichment (RE). Transformations to open closed 
data are widely used for this purpose. Spatial patterns have an indubitable interest. In 
this study, the Centered Log-ratio transformation (clr) was used, followed by its back-
transformation, to build a set of compositional data that, combined with raw data, 
allowed to establish the sources of the PTEs and trends of spatial dissemination. Based 
on the obtained findings it was possible to conclude that the Langreo area is deeply 
affected by its industrial and mining legacy. City center is highly enriched in Pb and Hg 
and As shows enrichment in a northwesterly direction. © 2018 Elsevier B.V.  
 
Garcia-Jimenez, A., Trejo-Tellez, L.I., Guillen-Sanchez, D., et al. (2018) Vanadium 
stimulates pepper plant growth and flowering, increases concentrations of amino 
acids, sugars and chlorophylls, and modifies nutrient concentrations. PloS One, 
13(8): e0201908. Available at:  
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6085002/pdf/pone.0201908.pdf 
 
Abstract:  
Vanadium (V) can be absorbed by plants and regulate their growth and development, 
although contrasting effects have been reported among species and handling 
conditions. The objective of this work was to evaluate the beneficial effect of V on 
pepper plants (Capsicum annuum L.). The plants were grown in a hydroponic system 
with the application of four V concentrations (0, 5, 10, and 15 muM NH(4)VO(3)). Four 
weeks after the beginning of the treatments, growth, flowering, biomass, chlorophyll 
concentration, total amino acids, total soluble sugars, and nutrients were determined 
in leaves, stems, and roots. The application of 5 muM V increased plant growth, 
induced floral bud development, and accelerated flowering. The chlorophyll 
concentration varied according to the type of plant part analyzed. The concentrations 
of amino acids and sugars in leaves and roots were higher with 5 muM. With 10 and 
15 muM V, the plants were smaller and showed toxicity symptoms. The K 
concentration in leaves decreased as the V dose increased (0 to 15 muM). However, 
5 muM V increased the concentrations of N, P, K, Ca, Mg, Cu, Mn, and B, exclusively 
in stems. The application of 15 muM V decreased the concentrations of Mg and Mn in 
leaves, but increased those of P, Ca, Mg, Cu, and B in roots. We conclude that V has 
positive effects on pepper growth and development, as well as on the concentrations 
of amino acids and total sugars. V was antagonistic with K, Mg, and Mn in leaves, while 
in stems and roots, there was synergism with macro and micronutrients. Vanadium is 
a beneficial element with the potential to be used in biostimulation approaches of 
crops like pepper.  
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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: Lipid peroxidation; Reactive oxygen species; Superoxide dismutase; 
Translocation; Vanadium 
 
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 and AV Garnet). A 
randomised pot-experiment under controlled conditions was used to grow B. napus 
cultivars under control (distilled water) and Vanadium (350 μM 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 (O2-) 
content in leaves of both AV Garnet and Agamax however; we observed more O2- 
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 O2- 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 TF 
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.  
 
Imtiaz, M., Mushtaq, M.A., Nawaz, M.A., et al. (2018) Physiological and anthocyanin 
biosynthesis genes response induced by vanadium stress in mustard genotypes with 
distinct photosynthetic activity. Environmental Toxicology and Pharmacology, 62: 
20-29.  
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Keywords: Anthocyanins; Brassica; Gene expressions; Photosynthetic activity; 
Vanadium 
 
Abstract:  
The present study aimed to elucidate the photosynthetic performance, antioxidant 
enzyme activities, anthocyanin contents, anthocyanin biosynthetic gene expression, 
and vanadium uptake in mustard genotypes (purple and green) that differ in 
photosynthetic capacity under vanadium stress. The results indicated that vanadium 
significantly reduced photosynthetic activity in both genotypes. The activities of the 
antioxidant enzymes were increased significantly in response to vanadium in both 
genotypes, although the purple exhibited higher. The anthocyanin contents were also 
reduced under vanadium stress. The anthocyanin biosynthetic genes were highly 
expressed in the purple genotype, notably the genes TT8, F3H, and MYBL2 under 
vanadium stress. The results indicate that induction of TT8, F3H, and MYBL2 genes 
was associated with upregulation of the biosynthetic genes required for higher 
anthocyanin biosynthesis in purple compared with the green mustard. The roots 
accumulated higher vanadium than shoots in both mustard genotypes. The results 
indicate that the purple mustard had higher vanadium tolerance. © 2018 Elsevier B.V.  
 
Kang, X., Yu, X., Zhang, Y., et al. (2018) Inoculation of Sinorhizobium saheli YH1 leads 
to reduced metal uptake for leucaena leucocephala grown in mine tailings and 
metal-polluted soils. Frontiers in Microbiology, 9(AUG). Available at: 
https://www.frontiersin.org/articles/10.3389/fmicb.2018.01853/full  
Keywords: Heavy metals; Leucaena leucocephala; Mine tailings; Phytoremediation; 
Sinorhizobium 
 
Abstract:  
Metalliferous mine tailings have a negative impact on the soil environment near 
mining areas and render cultivable lands infertile. Phytoremediation involving the 
synergism of legume and rhizobia provides a useful technique in tackling this issue 
with cost-effective, environmentally friendly, and easy-to-use features under adverse 
soil conditions. Leucaena leucocephala has been found to build symbiotic 
relationships with native rhizobia in the iron-vanadium-titanium oxide (V-Ti 
magnetite) mine tailing soil. Rhizobia YH1, isolated from the root nodules of L. 
leucocephala, was classified as Sinorhizobium saheli according to similarity and 
phylogenetic analyses of 16S rRNA, housekeeping and nitrogen fixation genes. Besides 
nitrogen fixation, S. saheli YH1 also showed capabilities to produce indole-acetic acid 
(IAA) (166.77 ± 2.03 mg l-1s) and solubilize phosphate (104.41 ± 7.48 mg l-1). Pot 
culture experiments showed that strain YH1 increased the biomass, plant height and 
root length of L. leucocephala by 67.2, 39.5 and 27.2% respectively. There was also an 
average increase in plant N (10.0%), P (112.2%) and K (25.0%) contents compared to 
inoculation-free control. The inoculation of YH1 not only reduced the uptake of all 
metals by L. leucocephala in the mine tailings, but also resulted in decreased uptake 
of Cd by up to 79.9% and Mn by up to 67.6% for plants grown in soils contaminated 
with Cd/Mn. It was concluded that S. saheli YH1 possessed multiple beneficial effects 
on L. leucocephala grown in metalliferous soils. Our findings highlight the role of S. 
saheli YH1 in improving plant health of L. leucocephala by reducing metal uptake by 
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plants grown in heavy metal-polluted soils. We also suggest the idea of using L. 
leucocephala-S. saheli association for phytoremediation and revegetation of V-Ti mine 
tailings and soils polluted with Cd or Mn. © 2018  
 
Memoli, V., Eymar, E., García-Delgado, C., et al. (2018) Soil element fractions affect 
phytotoxicity, microbial biomass and activity in volcanic areas. Science of the Total 
Environment, 636: 1099-1108.  
Keywords: Acid soluble fraction; Oxidasable fraction; Phytotoxicity; Reducible 
fraction; Residual fraction; Soil enzymatic activity 
 
Abstract:  
Soil quality is strongly affected by microbial biomass that is involved in organic matter 
mineralization and the supply of nutrients to plants. The effects of trace elements on 
soil microbial biomass and activity are still controversial, and the contents of the 
elements in different forms, more than the total amounts, may affect soil microbial 
community. Volcanic soils are peculiar environments because of their chemical 
characteristics. Therefore, the aims of this research were to evaluate in volcanic soils: 
i) the elemental composition; ii) the elemental availability; and iii) the effects of 
elemental fractions on soil microbial biomass and activity. In order to reach the aims, 
the BCR sequential extraction method was applied in order to separate 22 elements 
in different soil fractions: acid soluble, reducible, oxidisable and residual. The studied 
biological parameters were: microbial and fungal biomasses, soil respiration, 
metabolic quotient, coefficient of endogenous mineralization, dehydrogenase and 
hydrolase activities, and phytotoxicity. Among the investigated elements, Al, B, Ba, Ca, 
Cr, Fe, K, Mg, Mn, Na, Ni, Ti, V and Zn were scarcely available; Cd appeared to be the 
most ready available element; Zn was mainly present in the acid soluble and in the 
residual fractions. Microbial biomass and activity appeared to be mainly affected by 
the reducible and oxidasable fractions of the investigated elements more than the 
acid soluble or residual ones. With the exception of La and V, the elemental content 
in the various fractions would seem to stimulate the microbial biomass and activity. 
Finally, the investigated volcanic soils showed phytotoxic properties. © 2018 Elsevier 
B.V.  
 
Ren, J., Chen, J., Han, L., et al. (2018) Spatial distribution of heavy metals, salinity 
and alkalinity in soils around bauxite residue disposal area. Science of the Total 
Environment, 628-629: 1200-1208.  
Keywords: Alkali; Bauxite residue disposal area; Heavy metals; Salinity; Spatial 
distribution 
 
Abstract:  
The existence of bauxite residue disposal area (BRDA) is a serious problem in China 
owing to the huge quantity as well as toxicity and high alkalinity of bauxite residue. To 
assess the impact of uncontrolled release of bauxite residue on soil, 80 surface soil 
samples from areas nearby the BRDA in China, were tested to obtain the levels of 
heavy metals, as well as exchangeable sodium percentage, pH, electrical conductivity 
(EC), and total alkalinity (TA). High levels of total concentrations of Cd, V, Pb, and Mo 
were detected in the study area, along with high pH and exchangeable Na, K, Ca, and 
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Mg. Spatial distribution generated by Kriging interpolation of data on surface soils 
indicated variabilities in the concentrations of heavy metals, alkalinity, and salinity. 
Factor analyses confirmed the spatial distribution variance and the influence of 
prevailing winds. The enrichment factors of soil showed extreme enrichment of Mo, 
moderate enrichment of Cd and V; and high synthesis scores for soil salinization 
degree were noted from the eastern to southeastern region of the BRDA. This study 
provides a range of strategies with significant effort in planning, implementation, and 
monitoring activities to ensure effective dust control in BRDA management. © 2018.  
 
Torbert, H.A., Watts, D.B. & Chaney, R.L. (2018) Impact of flue gas desulfurization 
gypsum and manure application on transfer of potentially toxic elements to plants, 
soil, and runoff. Journal of Environmental Quality, 47(4): 865-872.  
 
Abstract:  
There are concerns regarding the fate of nutrients from surface application of animal 
manure. One approach to reduce losses of P is to treat manure with industrial 
byproducts such as flue gas desulfurization (FGD) gypsum. However, concerns 
regarding potentially toxic elements contributed to the environment have arisen 
based on previous element-rich forms of FGD gypsum that included fly ash, whereas 
"new" FGD gypsum without fly ash is much lower in contaminants. This study 
examined the impact of FGD gypsum application on soil, plants, and runoff when 
applied alone or with poultry litter (PL) to soil. The study consisted of a plant response 
study (four rates of FGD gypsum of 0, 2.2, 4.4, and 8.9 Mg ha-1 and four rates of PL of 
0, 4.4, 8.9, and 13.4 Mg ha-1) and a rainfall simulation study (3.4 Mg PL ha-1 with four 
rates of FGD gypsum of 0, 2.2, 4.4, and 8.9 Mg ha-1 and controls). Plant, soil, and 
runoff samples were analyzed for As, Ba, Be, Ca, Cd, Ba, Co, Cr, Cu, Fe, K, Mg, Mn, Na, 
Ni, P, Pb, Sb, Se, Tl, V, and Zn. Results indicated that FGD gypsum application would 
not result in increased potentially toxic elements in plants, soil, or runoff. In addition, 
the application of FGD gypsum significantly reduced P, As, and Fe concentrations in 
runoff, indicating that FGD gypsum can reduce the negative impact of manure surface 
application on surface water degradation. © American Society of Agronomy, Crop 
Science Society of America, and Soil Science Society of America. 5585 Guilford Rd., 
Madison, WI 53711 USA.  
 
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 
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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. ".  

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

7. ENVIRONMENTAL EFFECTS in AQUATIC ORGANISMS 
Alves, R.I.S., Machado, C.S., Beda, C.F., et al. (2018) Water Quality Assessment of 
the Pardo River Basin, Brazil: A Multivariate Approach Using Limnological 
Parameters, Metal Concentrations and Indicator Bacteria. Archives of 
Environmental Contamination and Toxicology, 75(2): 199-212.  
 
Abstract:  
Located in the southeast of Brazil, the Pardo River Basin has a large population and an 
economy focused on agriculture, with a strong predominance of the sugarcane agro-
industry. The purpose of the study was to assess the water quality of the Pardo River 
Basin under a multivariate approach using limnological parameters, metal 
concentrations, and indicator bacteria. Nine sampling campaigns were performed 
during both the dry and rainy seasons. Element concentrations were determined by 
inductively coupled plasma spectrometry (ICP-MS, Perkin Elmer Elan 6000). A battery 
of test to determine limnological parameters was performed (in situ). Total coliforms 
and Escherichia coli were detected and quantified using Defined Substrate Technology 
Colilert® and multiple tube dilutions. Principal component analysis and hierarchical 
cluster analysis were used as multivariate exploratory analysis. In general, the results 
suggest the influence of rain, possible sewage discharges into the watercourse, and 
the input of organic matter in some sampling points in both seasons, besides the 
absence of riparian vegetation in much of the Pardo River. The likely influence of 
industrial activities that do not have great prominence in the region was supported by 
temporal/spatial assessment of Cr and V. The water quality monitoring of Pardo River 
is an important tool for environmental management, and its continuity is indicated to 
obtain a consistent series of systematic data and thereby support concretely the 
actions of planning and controlling the use of water from the Pardo River and soil 
around them. © 2018, Springer Science+Business Media, LLC, part of Springer Nature.  
 
Dandautiya, R., Singh, A.P. & Kundu, S. (2018) Impact assessment of fly ash on 
ground water quality: An experimental study using batch leaching tests. Waste 
Management and Research, 36(7): 624-634. 
Keywords: fly ash; Groundwater; inductively coupled plasma mass spectrometry test; 
leaching; toxicity characteristics leaching procedure 
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Abstract:  
The fly ash, generated at the coal-based thermal power plant, is always a cause of 
concern to environmentalists owing to its adverse impact on air, water and land. There 
exists a high environmental risk when it is disposed to the environment. Thus, two 
different type of fly ash samples (FA-1 and FA-2) have been considered in this study to 
examine the leaching potential of the elements magnesium, aluminium, silicon, 
calcium, titanium, vanadium, chromium, manganese, iron, nickel, cobalt, copper, zinc, 
arsenic, selenium, strontium, cadmium, barium and lead for different types of 
leachant. Toxicity characteristics leaching procedure and ASTM tests have been 
performed in the laboratory to simulate different natural leaching scenarios. 
Characterisation of samples have been done through X-ray diffraction and field 
emission gun scanning electron microscope. The effect of different liquid to solid 
ratios (i.e. 5, 10, 20 and 50) on the mobilisation of elements has been analysed. The 
results indicated that the maximum leaching of all elements occurred at a liquid to 
solid ratio of 5 except for arsenic, barium and silicon. The groundwater analysis has 
also been done to understand the actual effects of leachate. The elements presenting 
the highest leachability in the two fly ash samples under all tested conditions were 
magnesium, aluminium, silicon and calcium. It has been observed that calcium 
exhibits greater leaching effects than all other constituents. The study presented here 
has been found very useful for assessing contamination levels in groundwater owing 
to leaching effects of fly ash under different scenarios, which can be helpful to prevent 
spreading of the contaminants by efficient management of fly ash. Â© 2018, The 
Author(s) 2018.  
 
Erk, M., Ivanković, D., Župan, I., et al. (2018) Changes in the tissue concentrations of 
trace elements during the reproductive cycle of Noah's Ark shells (Arca noae 
Linnaeus, 1758). Marine Pollution Bulletin, 133: 357-366. 
Keywords: Arca noae; Mean gonadal index; Noah's Ark shell; Seasonal variability; The 
Adriatic Sea; Trace metals/metalloids 
 
Abstract:  
Concentrations of 23 trace elements (TEs; essential: Co, Cu, Fe, Mn, Mo, Se, V, Zn; 
non-essential: Ag, Al, As, Ba, Cd, Cr, Cs, Li, Ni, Pb, Rb, Sr, Ti, Tl, U) in whole soft tissues 
of Noah's Ark shell (Arca noae) were determined monthly during one year (March 
2013–February 2014) at two sampling sites in the central part of the Eastern Adriatic 
Sea. Our aim was to detect the influence of reproductive cycle and changes in the 
environmental factors on the variabilities of TEs' contents. Higher concentrations of 
Pb, Ba, V, Mo, Mn and Fe were found at potentially contaminated site in Pašman 
channel, whereas higher concentrations of Tl, Ni, Li, Cr, Cd, Ti and Se were found at 
reference site in Nature Park Telašćica. Since several bioaccumulated TEs were 
associated to mean gonadal index, in TEs monitoring in A. noae, animal gonadal status 
has to be considered. © 2018.  
 
Javed, M.B. & Shotyk, W. (2018) Estimating bioaccessibility of trace elements in 
particles suspended in the Athabasca River using sequential extraction. 
Environmental Pollution, 240: 466-474.  
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Abstract:  
Employing protocols developed for polar snow and ice, water samples were collected 
upstream, midstream and downstream of open pit bitumen mines and upgraders 
along the Lower Athabasca River (AR). The purpose was to: i) estimate the 
bioaccessibility of trace elements associated with particulate matter in the AR using 
sequential extraction, and ii) determine whether their forms have been measurably 
impacted by industrial activities. Of the trace metals known to be enriched in bitumen 
(V, Ni, Mo and Re), a substantial proportion of V (78–93%) and Ni (35–81%) was found 
in the residual fraction representing stable minerals. In contrast, Mo and Re were 
partitioned mainly into more reactive forms (water soluble, acid extractable, reducible 
and oxidisable). Comparing the non-residual fractions in upstream versus downstream 
sites, only water soluble Re was significantly (P = 0.005) greater downstream of 
industry. In respect to the potentially toxic chalcophile elements (Cu, Pb and Tl), no 
measurable change was observed in Cu and Pb distribution in upstream versus 
downstream sites. Only residual Tl was found at upstream and midstream sites, 
whereas a significant proportion of Tl was also present in the reducible fraction in 
downstream sites. Overall, a greater proportion of trace metals in the residual fraction 
at midstream sites appears to be due to inputs of atmospheric dust, clearly evident in 
microscopic images: energy dispersive spectroscopy and x-ray diffraction analyses 
showed that these particles were predominantly silicates, which are assumed to have 
limited bioaccessibility. © 2018 Elsevier Ltd.  
 
Karbassi, A.R., Tajziehchi, S. & Khoshghalb, H. (2018) Speciation of heavy metals in 
coastal water of Qeshm Island in the Persian Gulf. Global Journal of Environmental 
Science and Management-Gjesm, 4(1): 91-98.  
Available at:  
http://www.gjesm.net/article_26317_e35207020e4c51ba3f4cac3537795393.pdf 
 
Abstract:  
Fuel storage tanks are one of the main sources of water pollution as well as loss of 
crude oil and oil products in refineries. In the process of utilization of these tanks, 
considerable amounts of hydrocarbons may find their way into the coastal water, 
which eventually lead to loss of valuable hydrocarbons. Oil type, climatic condition 
and characteristics of oil tanks are among the main variables in computing evaporative 
losses. The present study brings out the results of a project that was carried out to 
investigate the adverse effects of oil terminal on coastal waters of Qeshm Island and 
aims to elaborate on speciation of metals in coastal waters. For this purpose, 12 
stations were sampled. Water chemistry software was used to draw Eh-pH diagrams. 
Along with the speciation of heavy metals, cluster analysis was carried out by MVSP 
software. According to the results, HSC diagrams showed that Cu and Cd were present 
as free ions. Lead, manganese, cobalt, zinc and nickel were respectively present as 
PbOH, MnOH, ZnOH, CoOH and NiOH in the Persian Gulf. Speciation of Cu and Ni was 
in the form of Cu2O and NiO. Vanadium was also present in combination with 
hydroxide. Since all the studied elements were within the water stability range, they 
were stable, and there were no environmental risks of contamination and toxicity. The 
results of cluster analysis did not show any relation between Eh and pH. This clearly 
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showed that Eh-pH was governed by different mechanisms in coastal waters of Qeshm 
Island. Vanadium and Ni concentration was governed by pH, while Cu and Cd 
concentration was controlled by Eh.  
 
Mitra, S., Sarkar, S.K., Raja, P., et al. (2018) Dissolved trace elements in Hooghly 
(Ganges) River Estuary, India: Risk assessment and implications for management. 
Marine Pollution Bulletin, 133: 402-414.  
Keywords: Environment monitoring; Hooghly estuary; Human health risk assessment; 
Spatial and seasonal variation; Surface water; Trace elements 
 
Abstract:  
The study presents a spatio-seasonal distribution of 13 trace elements in the surface 
water (0–5 cm) along the north–south gradient of Hooghly River Estuary, India, and 
subsequently evaluates the human health risk by adopting USEPA standards. An 
overall homogeneous spatial distribution of elements was pronounced, whereas an 
irregular and inconsistent seasonal pattern were recorded for the majority of the 
elements. The concentration range (μg/l) of the elements and their relative variability 
were obtained as follows in the decreasing order: Al (55,458–104,955) > Fe (35,676–
78,427) > Mn (651.76–975.78) > V (85.15–147.70) > Si (16.0–153.88) > Zn (26.94–
105.32) > Cr (21.61–106.02) > Ni (19.64–66.72) > Cu (34.70–65.80) > Pb (26.40–37.48) 
> Co (11.16–23.01) > As (0.10–8.20) > Cd (1.19–5.53). Although Pb, Ni, Cr, Al, Fe, and 
Mn exceeded the WHO prescribed threshold limit for drinking water, Metal Pollution 
Index values (8.02–11.86) superseded the upper threshold limit endorsing adverse 
impact on biota. The studied elements were justified to have a non-carcinogenic risk 
as derived from hazard quotient and hazard index values. However, the trace 
elements As, Cd, Pb, and Cr exceeded the upper limit of cancer risk (10−4), thereby 
leading to carcinogenic risk concern for both children and adult population groups, 
where children are more susceptible than the adults. Hence, evaluation of 
bioavailable fractions of the elements is required for proper management of this 
stressed fluvial system. © 2018 Elsevier Ltd.  
 
Nsaka, N.C., McCrindle, R.I. & Ambushe, A.A. (2018) Levels of potentially toxic 
metals in water, sediment and peat from Wonderfonteinspruit, North West 
Province, South Africa. Journal of Environmental Science and Health - Part A 
Toxic/Hazardous Substances and Environmental Engineering, 53(10): 907-914.  
Keywords: peat; Potentially toxic metals; sediment; water; Wonderfonteinspruit 
 
Abstract:  
Environmental monitoring of the levels of potentially toxic metals is of importance 
because of possible adverse effects on living species. This study was conducted to 
assess the levels of Cd, Cr, Cu, Hg, Mn, Pb, U and V in water, sediment and peat 
samples collected from the region of Wonderfonteinspruit. Water samples were 
simply filtered and acidified with HNO3 prior to analysis. Sediment and peat were 
oven-dried, ground, sieved and mineralised using a microwave digestion system. 
Concentrations of the selected elements in all samples were determined by 
inductively coupled plasma-mass spectrometry. A Zeeman mercury analyser was also 
used for quantification of Hg in the same sediment and peat samples. The method 
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validation was carried out using SRM 1643e water and BCR 320R sediment certified 
reference materials. The results showed no significant difference at 95% level of 
confidence between the certified and measured values after using the Student's t-
test. The levels of Cd, Cr, Cu, Pb, V and U found in rivers and dams were lower than 
the tentative South African water quality range guideline for domestic and irrigation 
purposes. However, water from dams and certain rivers was unsuitable for irrigation 
and domestic use. © 2018, © 2018 Taylor & Francis Group, LLC.  

8. MISCELLANEOUS 
Barbieri, M., Mencio, F., Papi, P., et al. (2017) Corrosion behavior of dental implants 
immersed into human saliva: preliminary results of an in vitro study. European 
Review for Medical and Pharmacological Sciences, 21(16): 3543-3548. Available at: 
http://www.europeanreview.org/wp/wp-content/uploads/3543-3548-Corrosion-
behavior-of-dental-implants-immersed-into-human-saliva.pdf 
Keywords: Adult; Calcium Phosphates/chemistry; Corrosion; Dental Implants; Female; 
Humans; Male; Middle Aged; Nickel/chemistry; Saliva/chemistry; Surface Properties; 
Titanium/chemistry; Young Adult 
 
Abstract:  
OBJECTIVE: Over the years, different implant surfaces have been used to try to 
maximize bone to implant contact. The aim of this study was to compare levels of 
metallic ions and particles dissolution collected from two different dental implants 
surfaces immersed into human saliva. PATIENTS AND METHODS: A total of 60 dental 
implants were tested. Group A: sanded with aluminium oxide medium grade particles 
and acid-etched; Group B: micro-sanded with calcium phosphate powders and acid-
etched. Forty implants were immersed in 20 ml of human saliva, twenty, as a control, 
in sterile saline solution. ICP-MS was performed to detect any metallic ions released 
from dental implants at T0, on day 1 (T1), on day 3 (T2), after one week (T3), on day 
14 (T4), after 3 months (T5) and after 6 months (T6). RESULTS: Dissolution of metallic 
particles of titanium and nickel, absent in human saliva (T0), were found after one 
week (T3) for Group B and after 3 months (T5) for Group A. Vanadium was already 
detected in small concentrations in either group after 1 day, with an exponential 
growth for Group B. CONCLUSIONS: Preliminary results reported significant values of 
Ti, Ni and V released by Group B, showing for the first time statistically significant 
values of vanadium.  
 
Choi, I., Moon, G., Lee, J., et al. (2018) Extraction of tungsten and vanadium from 
spent selective catalytic reduction catalyst for stationary application by pressure 
leaching process. Journal of Cleaner Production, 197: 163-169.  
 
Abstract:  
This paper presents the direct extraction, which works by means of pressure leaching, 
of vanadium and tungsten from the spent SCR catalysts using a caustic soda. The 
experimental parameters were concentration of NaOH (aq), the particle size of the 
feedstock, the temperature, and the S/L ratio. The results of an assessment of the 
proposed method found that pressure leaching using a caustic soda can more 
effectively dissolve vanadium and tungsten from the spent SCR catalysts than 
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atmospheric alkaline leaching. The dissolution efficiency of vanadium and tungsten 
tended to increase with an increase in the concentration of NaOH (aq), a higher 
temperature and a decrease in the particle size of the feedstock used. The S/L ratio, 
which affected the dissolution efficiency of vanadium and tungsten, differed 
depending on the concentration of NaOH (aq). The optimum conditions for the 
extraction of vanadium and tungsten by pressure leaching were as follows: 
concentration of NaOH (aq), 3 mol/L; temperature, 250 degrees C; particle size 
distribution; <150 mu m; S/L ratio, 0.4. With these optimum conditions, the 
dissolution efficiency of vanadium and tungsten were found to be 91.5% and 87%, 
respectively. The established method for the direct extraction of vanadium and 
tungsten from spent SCR catalysts is effective and environmentally sound compared 
to atmospheric alkaline leaching. (C) 2018 Elsevier Ltd. All rights reserved.  
 
Dai, Z., Wang, L., Tang, H., et al. (2018) Speciation analysis and leaching behaviors of 
selected trace elements in spent SCR catalyst. Chemosphere, 207: 440-448.  
 
Abstract:  
This study investigated heavy metal chemical speciation and leaching behavior from a 
board-type spent selective catalytic reduction (SCR) catalyst containing high 
concentrations of vanadium, chromium, nickel, copper, zinc, and lead. A three-step 
sequential extraction method, standard toxicity characteristic leaching procedure 
(TCLP), and leaching characteristic tests have been performed. It was found that the 
mobility of six heavy metals in the spent SCR catalyst was significantly different. The 
mobility of the six heavy metals exhibited the following order: Ni > Zn > V > Cr > As > 
Cu. Meanwhile, TCLP test results revealed relatively high Zn and Cr leaching rate of 
83.20% and 10.35%, respectively. It was found that leaching rate was positively 
correlated with available contents (sum of acid soluble, reducible and oxidizable 
fractions). Leaching characteristics tests indicated that pH substantially affected the 
leaching of these heavy metals. In particular, the leaching of Cr, Ni, Cu, and Zn was 
positively influenced by strong acid, while V and As were easily released in the 
presence of strong acid and strong alkali (pH 11). In terms of kinetics, the leaching of 
Cr, Ni, Cu, Zn, and As within the spent catalyst was dominated by erosion and 
dissolution processes, which were rapid reaction processes. V was released in large 
amounts within 1h, but its leaching amount sharply decreased with time due to 
readsorption. (C) 2018 Elsevier Ltd. All rights reserved.  
 
Han, T., Fan, H. & Wen, H. (2018) Dwindling vanadium in seawater during the early 
Cambrian, South China. Chemical Geology, 492: 20-29.  
Keywords: Early Cambrian; Redox conditions; Redox-sensitive elements; Seawater 
chemistry; Vanadium 
 
Abstract:  
Elemental vanadium (V), an essentially redox-sensitive metal in seawater, has had a 
significant impact on the understanding of the evolution of the atmosphere-ocean 
system throughout the history of the Earth. In fact, the geochemical cycle of V in early 
Cambrian seawater may have had an influence on the Chengjiang Biota in South China; 
however, it has not yet been well established. Given the authigenic vanadium 
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accumulation is sensitive to the redox conditions of seawater, here, to constrain the 
geochemical cycle of V in seawater during the early Cambrian, the Mo, U and total 
organic carbon (TOC) distributions with high-resolution samples from both the outer 
shelf and slope facies (e.g., the Duoding and Longbizui sections), are applied to 
evaluate the redox conditions of ambient seawater. The Mo-U relationships indicate 
that the redox conditions of the mid-depth seawater evolved in a systematic way in 
South China, transitioning from an Fe-Mn reduction zone to anoxic/intermittently 
euxinic states and then to oxic conditions during the early Cambrian. As a 
consequence, the authigenic V enrichment, constrained by the marine redox 
conditions, was mainly controlled by the Fe-Mn particulate shuttle and the reduction 
and adsorption of organic matter in anoxic/euxinic conditions. However, the 
decoupling among V, Mo, U and TOC under anoxic/euxinic conditions suggests a 
dwindling vanadium concentration in the early Cambrian seawater of South China. 
The scavenging efficiency of V from seawater is much higher than those of Mo and U 
under anoxic/euxinic conditions. Ultimately, these trace elements (e.g., Mo, U, and 
especially V) in seawater could effectively be regulated and adjusted to a reasonable 
level under the widespread anoxic/euxinic conditions. The drawdown of trace 
elements in seawater might provide an early-stage preparation of the marine 
environment for the subsequent Chengjiang Biota. © 2018 Elsevier B.V.  
 
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.  
Keywords: Steel slag; Hyperalkaline; Vanadium; Pollution; XANES 
 
Abstract:  
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 
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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.  
 
Imhoff, J.F., Rahn, T., Künzel, S., et al. (2018) New insights into the metabolic 
potential of the phototrophic purple bacterium Rhodopila globiformis DSM 161T 
from its draft genome sequence and evidence for a vanadium-dependent 
nitrogenase. Archives of Microbiology, 200(6): 847-857.  
Keywords: Anoxygenic phototrophic purple bacteria; Calvin cycle; Genome sequence; 
Metabolic properties; Metal and antibiotic resistance; Photosynthesis gene cluster; 
Rhodopila globiformis; Vanadium nitrogenase; Zn bacteriochlorophyll 
 
Abstract:  
Rhodopila globiformis: is the most acidophilic anaerobic anoxygenic phototrophic 
purple bacterium and was isolated from a warm acidic sulfur spring in Yellowstone 
Park. Its genome is larger than genomes of other phototrophic purple bacteria, 
containing 7248 Mb with a G + C content of 67.1% and 6749 protein coding and 53 
RNA genes. The genome revealed some previously unknown properties such as the 
presence of two sets of structural genes pufLMC for the photosynthetic reaction 
center genes and two types of nitrogenases (Mo-Fe and V-Fe nitrogenase), capabilities 
of autotrophic carbon dioxide fixation and denitrification using nitrite. Rhodopila 
globiformis assimilates sulfate and utilizes the C1 carbon substrates CO and methanol 
and a number of organic compounds, in particular, sugars and aromatic compounds. 
It is among the few purple bacteria containing a large number of pyrroloquinoline 
quinone-dependent dehydrogenases. It has extended capacities to resist stress by 
heavy metals, demonstrates different resistance mechanisms to antibiotics, and 
employs several toxin/antitoxin systems. © 2018, Springer-Verlag GmbH Germany, 
part of Springer Nature.  
 
Jiang, Y., Zhang, B., He, C., et al. (2018) Synchronous microbial vanadium (V) 
reduction and denitrification in groundwater using hydrogen as the sole electron 
donor. Water Research, 141: 289-296.  
Keywords: Bio-reduction; Denitrification; Hydrogen; Nitrate; Vanadium (V) 
 
Abstract:  
Groundwater co-contaminated by vanadium (V) (V(V)) and nitrate requires efficient 
remediation to prevent adverse environmental impacts. However, little is known 
about simultaneous bio-reductions of V(V) and nitrate supported by gaseous electron 
donors in aquifers. This study is among the first to examine microbial V(V) reduction 
and denitrification with hydrogen as the sole electron donor. V(V) removal efficiency 
of 91.0 ± 3.2% was achieved in test bioreactors within 7 d, with synchronous, complete 
removal of nitrate. V(V) was reduced to V(IV), which precipitated naturally under near-
neutral conditions, and nitrate tended to be converted to nitrogen, both of which 
processes helped to purify the groundwater. Volatile fatty acids (VFAs) were produced 
from hydrogen oxidation. High-throughput 16S rRNA gene sequencing and 
metagenomic analyses revealed the evolutionary behavior of microbial communities 
and functional genes. The genera Dechloromonas and Hydrogenophaga promoted 
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bio-reductions of V(V) and nitrate directly coupled to hydrogen oxidation. Enriched 
Geobacter and denitrifiers also indicated synergistic mechanism, with VFAs acting as 
organic carbon sources for heterotrophically functional bacteria while reducing V(V) 
and nitrate. These findings are likely to be useful in revealing biogeochemical fates of 
V(V) and nitrate in aquifer and developing technology for removing them 
simultaneously from groundwater. © 2018 Elsevier Ltd.  
 
Jordaan, M.A., Mimba, M.E., NguemheFils, S.C., et al. (2018) Occurrence and levels 
of potentially harmful elements (PHEs) in natural waters of the gold mining areas of 
the Kette-Batouri region of Eastern Cameroon. Environmental Monitoring and 
Assessment, 190(7), 416. 
Keywords: Cameroon; Kette-Batouri; Natural waters; Pollution; Potentially harmful 
elements (PHEs) 
 
Abstract:  
This study was designed to determine the extent to which alluvial and bedrock gold 
mining activities in the Kette-Batouri region of Eastern Cameroon are responsible for 
the discharge of potentially harmful elements (PHEs) into natural water bodies. This 
is considered to be of great public concern, since elevated levels of PHEs in these 
water bodies, which are widely used for domestic purposes, could have adverse health 
and environmental effects on the population and nearby ecosystems. The 
investigation into the levels of PHEs in natural water bodies of this area was conducted 
to ascertain the toxicity posed by mine waste stockpiles as data from the literature on 
this subject are scarce. Forty-two water samples from the region were analysed for 
some 60 PHEs by ICP-OES, of which 22 that were not below the detection limit were 
considered for further data analysis. Maximum total concentrations in water of As, Cr, 
Pb, and V and Zn are above the World Health Organization (WHO) maximum allowable 
concentration (MAC) levels and are as follows (μg l−1): As (21.90–50.9); Cr (1.80–
57.30); Pb (0.50–34.70); V (24.70–77.20) and Zn (3.10–481.70). This information is 
consistent with that of our recent research efforts which have indicated moderate 
pollution by heavy metals in the soils with a slight deterioration of site quality in this 
region. The data generated from this investigation is important in the formulation of 
water management strategies and recommendations for remediation of water bodies 
at abandoned mine sites for meeting water quality standards. © 2018, Springer 
International Publishing AG, part of Springer Nature.  
 
Li, C., Liang, H., Wang, S., et al. (2018) Study of harmful trace elements and rare earth 
elements in the Permian tectonically deformed coals from Lugou Mine, North China 
Coal Basin, China. Journal of Geochemical Exploration, 190: 10-25.  
Keywords: Harmful trace elements; Modes of occurrence; Rare earth elements; 
Tectonically deformed coal 
 
Abstract:  
The No.2-1 coal (Early Permian-Shanxi Formation) in the Lugou Mine, Xinmi coalfield, 
Northern China, is a characteristic tectonically deformed coal. A total of 15 coal bench 
samples were considered, including 13 bench samples, one roof, and one floor. In this 
study, the content, distribution, and occurrence of harmful trace elements and rare 
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earth elements (REE) (HR) were investigated by low-temperature ashing prior to 
powder X-ray diffraction (LTA-XRD), X-ray fluorescence (XRF), inductively coupled 
plasma mass spectrometry (ICP-MS), and field emission scanning electron microscopy 
equipped with energy-dispersive X-ray analysis (FESEM-EDX). The results showed that 
the No. 2-1 coal is a low-medium ash yield (23%) and ultralow sulfur content (0.32%) 
meager coal. Minerals detected in this coal included clay minerals such as kaolinite, 
illite, and smectite, and non-clay minerals such as quartz, calcite, ankerite, tobelite, 
pyrite, and anatase. Compared with the Clarke values, selenium is unusually enriched 
(6.51 μg/g, CC = 130.20.), and arsenic is enriched (13.15 μg/g, CC = 7.31), while the 
content of other elements is normal: mercury (0.24 μg/g, CC = 2.40), vanadium (49.09 
μg/g, CC = 0.36), chromium (38.77 μg/g, CC = 0.39), manganese (16.90 μg/g, CC = 
0.02), lead (21.65 μg/g, CC = 1.73), cobalt (13.98 μg/g, CC = 0.56), nickel (22.76 μg/g, 
CC = 0.30), and ∑REE (96.20 μg/g, CC = 1.40). It is necessary to pay special attention to 
selenium and arsenic due to their potential impact on environment. By analyzing the 
trace element contents in vertical and adjacent layers, and the REE distribution 
patterns, we concluded that the coal seam has turned into a typical tectonically 
deformed coal due to the strong tectonic destruction and plastic deformation, yet we 
found no evidence that this could cause local enrichment or redistribution of the HR 
in the coal seam. The analysis of the correlation between the HR and ash yield, 
percentage of minerals, and main inorganic element content using FESEM-EDX 
showed that the majority of vanadium, chromium, lead, nickel, and REE mainly 
originate from kaolinite or illite, while mercury and selenium originate from pyrite. © 
2018 Elsevier B.V.  
 
Lin, H., Liu, J., Dong, Y., et al. (2018) Absorption characteristics of compound heavy 
metals vanadium, chromium, and cadmium in water by emergent macrophytes and 
its combinations. Environmental Science and Pollution Research International, 
25(18): 17820-17829.  
Keywords: Antioxidant enzyme; Aquatic macrophytes; Compound heavy metals; Iron; 
Phytoremediation; Vanadium 
 
Abstract:  
The aim of the present study was to investigate three kinds of emergent macrophytes, 
i.e., Acorus calamus L., Phragmites communis Trin., and Alternanthera philoxeroides 
(Mart.) Griseb and their combination patterns on their removal efficiency of 
compound heavy metals (vanadium, chromium, and cadmium) from synthetic 
aqueous. The results showed that the optimal single-species for compound heavy 
metals removal was Acorus calamus L. and during experiment period, the average 
removal efficiency of V(5+), Cr(6+), and Cd(2+) was 52.4, 46.8, and 90.0%, respectively. 
Combination C (the quality ratio of Acorus calamus L., Phragmites communis Trin., and 
Alternanthera philoxeroides (Mart.) Griseb is 2:1:1) had the highest removal efficiency 
on compound heavy metals among three groups and the average removal efficiency 
of V(5+), Cr(6+), and Cd(2+) was 18.0, 70.0, and 95.1%, respectively. The highest 
efficiency of combination C on V(5+) removal was lower than single Alternanthera 
philoxeroides (Mart.) Griseb group; this may be an existing antagonism in different 
plants. Heavy metals of V(5+), Cr(6+), and Cd(2+) had an obviously positive effect on 
SOD, CAT, and POD of emergent macrophytes. From these results, we conclude that 
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in a phytoremediation for the removal of compound heavy metals where V was 
dominated pollution in water, the use of Acorus calamus L. species rather than a 
mixture of several plants should be suggested. When heavy metal pollution was 
dominated by Cr and Cd, group C rather than a single plant species should be used.  
 
Monfort, O. & Plesch, G. (2018) Bismuth vanadate-based semiconductor 
photocatalysts: a short critical review on the efficiency and the mechanism of 
photodegradation of organic pollutants. Environmental Science and Pollution 
Research International, 25(20): 19362-19379.  
Keywords: BiVO4; Efficiency; Mechanism; Organic pollutant; Photocatalysis 
 
Abstract:  
The number of publications on photocatalytic bismuth vanadate-based materials is 
constantly increasing. Indeed, bismuth vanadate is gaining stronger interest in the 
photochemical community since it is a solar-driven photocatalyst. However, the 
efficiency of BiVO4-based photocatalyst under sunlight is questionable: in most of the 
studies investigating the photodegradation of organic pollutants, only few works 
identify the by-products and evaluate the real efficiency of BiVO4-based materials. 
This short review aims to (i) present briefly the principles of photocatalysis and define 
the photocatalytic efficiency and (ii) discuss the formation of reactive species involved 
in the photocatalytic degradation process of pollutants and thus the corresponding 
photodegradation mechanism could be determined. All these points are developed in 
a comprehensive discussion by focusing especially on pure, doped, and composite 
BiVO4. Therefore, this review exhibits a critical overview on different BiVO4-based 
photocatalytic systems with their real efficiency. This is a necessary knowledge for 
potential implementation of BiVO4 materials in environmental applications at larger 
scale than laboratory conditions.  
 
Safari, M., Ramavandi, B., Sanati, A.M., et al. (2018) Potential of trees leaf/ bark to 
control atmospheric metals in a gas and petrochemical zone. Journal of 
Environmental Management, 222: 12-20.  
Keywords: Asaloyeh; Bark; Heavy metal; Leaf; Metal accumulation index 
 
Abstract:  
Leaf and bark of trees are tools for assessing the effects of the heavy metals pollution 
and monitoring the environmental air quality. The aim of this study was to evaluate 
the presence of Ni, Pb, V, and Co metals in four tree/shrub species (Conocarpus 
erectus, Nerium oleander, Bougainvillea spectabilis willd, and Hibiscus rosa-sinensis) 
in the heavily industrial zone of Asaloyeh, Iran. Two industrial zones (sites 1 and 2), 
two urban areas (sites 3 and 4), and two rural areas (sites 5 and 6) in the Asaloyeh 
industrial zone and an uncontaminated area as a control were selected. Sampling from 
leaf and bark of trees was carried out in spring 2016. The metals content in the washed 
and unwashed leaf and bark was investigated. The results showed that four studied 
metals in N. oleander, C. erectus, and B. spectabilis willd in all case sites were 
significantly higher than that of in the control site (p < 0.05). The highest concentration 
of metals was found in sites 3, 4, and 6; this was due to dispersion of the pollutants 
from industrial environments by dominant winds. The highest comprehensive bio-
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concentration index (CBCI) was found in leaf (0.37) and bark (0.12) of N. oleander. The 
maximum metal accumulation index (MAI) in the samples was found in leaf of N. 
oleander (1.58) and in bark of H. rosa-sinensis (1.95). The maximum bio-concentration 
factor (BCF) was seen for cobalt metal in the N. oleander leaf (0.89). The nickel 
concentration in washed-leaf samples of C. erectus was measured to be 49.64% of 
unwashed one. In general, the N. oleander and C. erectus species were found to have 
the highest absorption rate from the atmosphere and soil than other studied species, 
and are very suitable tools for managing air pollution in highly industrialized areas. © 
2018 Elsevier Ltd.  
 
Saswati, A.P., Majumder, S., Dash, S.P., et al. (2018) Synthesis, structure, solution 
behavior, reactivity and biological evaluation of oxidovanadium(iv/v) 
thiosemicarbazone complexes. Dalton Transactions, 47(33): 11358-11374.  
 
Abstract:  
The synthesis and characterization of an oxidovanadium(iv) VIVO(L)(acac)] (1) and of 
two dioxidovanadium(v) VVO2(Lâ€²)] (2) and VVO2(L)] (2a) complexes of the Schiff 
base formed from the reaction of 4-(p-fluorophenyl) thiosemicarbazone with 
pyridine-2-aldehyde (HL) are described. The oxidovanadium(iv) species VIVO(L)(acac)] 
(1) was synthesized by the reaction of VIVO(acac)2 with the thiosemicarbazone HL in 
refluxing ethanol. The recrystallization of VIVO(L)(acac)] (1) in DMF, CH3CN or EtOH 
gave the same product i.e. the dioxidovanadium(v) complex VVO2(L)] (2a); however, 
upon recrystallization of 1 in DMSO a distinct compound VVO2(Lâ€²)] (2) was formed, 
wherein the original ligand Lâˆ’ is transformed to a rearranged one, Lâ€²âˆ’. In the 
presence of DMSO the ligand in complex 1 is found to undergo methylation at the 
carbon centre attached to imine nitrogen (aldimine) and transformed to the 
corresponding VVO2-species through in situ reaction. The synthesized HL and the 
metal complexes were characterized by elemental analysis, IR, UVâ€“Vis, NMR and 
EPR spectroscopy. The molecular structure of VVO2(Lâ€²)] (2) was determined by 
single crystal X-ray crystallography. The methylation of various other ligands and 
complexes prepared from different vanadium precursors under similar reaction 
conditions was also attempted and it was confirmed that the imine methylation 
observed is both ligand and metal precursor specific. Complexes 1 and 2 show in vitro 
insulin-like activity against insulin responsive L6 myoblast cells, higher than 
VIVO(acac)2, with complex 1 being more potent. In addition, the in vitro cytotoxicity 
studies of HL, and of complexes 1 and 2 against the MCF-7 and Vero cell lines were 
also done. The ligand is not cytotoxic and complex 2 is significantly more cytotoxic 
than 1. DAPI staining experiments indicate that an increase in the time of incubation 
and an increase of concentration of the complexes lead to the increase in cell.  
 
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): 1619. 
Available at: http://www.mdpi.com/1420-3049/23/7/1619/pdf 
Keywords: Dyer's Greenweed; elicitation; heavy metals; plasma membrane transport 
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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.  
 
Spanka, M., Mansfeldt, T. & Bialucha, R. (2018) Sequential extraction of chromium, 
molybdenum, and vanadium in basic oxygen furnace slags. Environmental Science 
and Pollution Research International, 25(23): 23082-23090. 
Keywords: Availability; Basic oxygen furnace slag; Chromium; Molybdenum; 
Sequential extraction procedure; Vanadium; X-ray diffraction 
 
Abstract:  
Basic oxygen furnace slags (BOS) are by-products of basic oxygen steel production. 
Whereas the solubility of some elements from these slags has been well investigated, 
information about the mineralogy and related leaching, i.e., availability of the 
environmentally relevant elements chromium (Cr), molybdenum (Mo), and vanadium 
(V), is still lacking. The aim of this study was to investigate these issues with a modified, 
four-fraction-based, sequential extraction procedure (F1-F4), combined with X-ray 
diffraction, of two BOS. Extractants with increasing strength were used (F1 
demineralized water, F2 CH3COOH + HCl, F3 Na2EDTA + NH2OH.HCl, and F4 HF + 
HNO3 + H2O2), and after each fraction, X-ray diffraction was performed. The recovery 
of Cr was moderate (66.5%) for one BOS, but significantly better (100.2%) for the other 
one. High recoveries were achieved for the other elements (Mo, 100.8-107.9% and V, 
112.6-87.0%), indicating that the sequential extraction procedure was reliable when 
adapted to BOS. The results showed that Cr and Mo primarily occurred in F4, 
representing rather immobile elements under natural conditions, which were strongly 
bound into/onto Fe minerals (srebrodolskite, magnetite, hematite, or wustite). In 
contrast, V was more mobile with proportional higher findings in F2 and F3, and the 
X-ray diffraction results reveal that V was not solely bound into Ca minerals (larnite, 
hatrurite, kirschsteinite, and calcite), but also bound to Fe minerals. The results 
indicated that the total amount of recovery was a poor indicator of the availability of 
elements and did not correspond to the leaching of elements from BOS.  
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Spanka, M., Mansfeldt, T. & Bialucha, R. (2018) Chromium, molybdenum, vanadium, 
and fluoride sorption from steelwork slag eluates by different mineral additives. 
International Journal of Environmental Science and Technology, 15(7): 1381-1392.  
Keywords: Basic oxygen furnace slag; Batch test; Electric arc furnace slag; Leaching; 
pH dependency; Trace elements 
 
Abstract:  
Today, the environmental behavior of steelwork slags is very important for their 
application. When slags are used as building materials, they can interact with water 
and soil, with the possibility of leaching of harmful components, e.g., metals such as 
vanadium or anions such as fluoride. The leachable concentrations of various 
environmentally relevant parameters have to be below defined limit values, which are 
given by environmental authorities. In this study, different mineral additives have 
been investigated for their suitability to reduce chromium, molybdenum, vanadium, 
and fluoride concentrations in slag eluates, as a basis for planned investigations of the 
long-term leaching behavior of slag/additive mixtures. Seven mineral additives 
including iron oxide hydroxide, sludge from aluminum production, triple 
superphosphate, two water work sludges I and II, zeolite powder, and zeolite granules 
were tested for their efficiency to sorb trace elements and fluoride from four slag 
eluates comprising two basic oxygen furnace slags and two electric arc furnace slags. 
The limit values according to the German Alternative Construction Material Ordinance 
were used to verify which additives were able to minimize concentrations of trace 
elements and fluoride in slags eluates. Due to high eluate concentrations, the sludge 
from aluminum production and the triple superphosphate could be excluded from 
further investigations. The efficiency of the other additives follows the trend iron 
oxide hydroxide > water work sludges > zeolites. Particularly, the iron oxide hydroxide 
and the water work sludge I seem to be appropriate to enhance possible applications 
of slags with respect to the German regulation. © 2017, Islamic Azad University (IAU).  
 
Tapia, J., González, R., Townley, B., et al. (2018) Geology and geochemistry of the 
Atacama Desert. Antonie Van Leeuwenhoek, International Journal of General and 
Molecular Microbiology, 111(8): 1273-1291.  
Keywords: Atacama Desert; Geochemistry; Geology; Mineral deposits 
 
Abstract:  
The Atacama Desert, the driest of its kind on Earth, hosts a number of unique 
geological and geochemical features that make it unlike any other environment on the 
planet. Considering its location on the western border of South America, between 17 
and 28 °S, its climate has been characterized as arid to hyperarid for at least the past 
10 million years. Notably dry climatic conditions of the Atacama Desert have been 
related to uplift of the Andes and are believed to have played an important role in the 
development of the most distinctive features of this desert, including: (i) nitrates and 
iodine deposits in the Central Depression, (ii) secondary enrichment in porphyry 
copper deposits in the Precordillera, (iii) Li enrichment in salt flats of the Altiplano, 
and (iv) life in extreme habitats. The geology and physiography of the Atacama Desert 
have been largely shaped by the convergent margin present since the Mesozoic era. 
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The geochemistry of surface materials is related to rock geochemistry (Co, Cr, Fe, Mn, 
V, and Zn), salt flats, and evaporite compositions in endorheic basins (As, B, and Li), in 
addition to anthropogenic activities (Cu, Mo, and Pb). The composition of surface 
water is highly variable, nonetheless in general it presents a circumneutral pH with 
higher conductivity and total dissolved solids in brines. Major water constituents, with 
the exception of HCO3 −, are generally related to the increase of salinity, and despite 
the fact that trace elements are not well-documented, surface waters of the Atacama 
Desert are enriched in As, B, and Li when compared to the average respective 
concentrations in rivers worldwide. © 2018, Springer International Publishing AG, part 
of Springer Nature.  
 
Wang, J., Yuan, Z., Zhang, K., et al. (2018) Epigallocatechin-3-gallate protected 
vanadium-induced eggshell depigmentation via P38MAPK-Nrf2/HO-1 signaling 
pathway in laying hens. Poultry Science, 97(9): 3109-3118.  
 
Abstract:  
It has been demonstrated that tea polyphenol (TP) epigallocatechin-3-gallate (EGCG) 
can confer protection against vanadium (V) toxicity in laying hens; however, our 
understanding of the molecular mechanisms beyond this effect are still limited. In this 
study, 360 hens were randomly assigned to the 3 groups to study whether the 
potential mechanism P38MAPK-Nrf2/HO-1 signaling pathway is involved in the 
protective effect of EGCG on eggshell pigmentation in vanadium challenged laying 
hens. Treatments included a control group, a 10 mg/kg V (V10), and a V10 plus 130 
mg/kg of EGCG group (V10+EGCG130). Both eggshell color and protoporphyrin IX 
were decreased in the V10 group compared with the control diet, while EGCG130 
treatment partially improved shell color and protoporphyrin IX (P < 0.05). The V10 
exposure induced higher cell apoptosis rate and oxidative stress in birds as evidenced 
by the histological apoptosis status, decreased uterine glutathione-S transferase (GST) 
and high abundance of malondialdehyde (MDA) compared with the control group, 
whereas EGCG130 markedly alleviated oxidative stress via reducing MDA generation 
(P < 0.05). Dietary vanadium reduced ferrochelatase, NF-E2-related factor 2 (Nrf2), 
and heme oxygenase (HO-1) mRNA expression, while EGCG up-regulated Nrf2 and HO-
1 expression (P < 0.05). Protein levels of Nrf2, HO-1 and phospho-p38 (P-P38) MAPK 
were reduced in V10 group, while dietary supplementation with 130 mg/kg EGCG 
markedly increased Nrf2, HO-1 and P-P38 MAPK protein levels in the uterus compared 
with the V10 group (P < 0.01). In conclusion, EGCG improved eggshell color and 
antioxidant system in V10-challenged hens, which seems to be associated with 
P38MAPK-Nrf2/HO-1 signaling pathway.  
 
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.  
 
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 
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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 
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.  
 
Wu, F., Qi, Y., Perfit, M.R., et al. (2018) Vanadium isotope compositions of mid-
ocean ridge lavas and altered oceanic crust. Earth and Planetary Science Letters, 493: 
128-139.  
Keywords: hydrothermal alteration; magmatic differentiation; oceanic basalts; oxygen 
fugacity; vanadium isotopes 
 
Abstract:  
Vanadium isotope compositions of igneous rocks have the potential to constrain 
variations of physico-chemical conditions such as oxidation states during magmatism. 
Here, we present V isotope data for 27 fresh lavas (ranging from basaltic to dacitic 
compositions) from mid-ocean ridges, 31 altered basalts and gabbros from IODP site 
1256 near the East Pacific Rise (EPR), and 2 back arc basin basalts (BABB). Our analyses 
of fresh mid-ocean ridge basalt (MORB) provide new constraints on the V isotope 
composition of MORBs, i.e. δ51V=−0.84±0.02‰ (2SE, n=22). In addition, the mean 
δ51V of MORBs from individual segments is correlated with the mean ridge depth and 
Na8.0 of the segment, which might reflect the effect of melting extent on V isotope 
fractionation during mantle melting. The mafic profile of intact altered oceanic crust 
(AOC) from the IODP site 1256 has δ51V ranging from −1.01 to −0.77‰, similar to that 
of fresh MORBs, suggesting that V isotope fractionation is limited during alteration of 
oceanic crust. These results also indicate the V isotopic homogeneity of the bulk 
oceanic crust with average δ51V of −0.85±0.02‰ (2SE, n=53), which is unaffected by 
ocean water and hydrothermal fluid alteration. Our results provide a guideline for 
application of V isotopes into studies of low and high temperature geochemical 
processes. The evolved lavas (basaltic andesites, andesites, and dacites) from the East 
Pacific Rise (EPR) show apparent shifts towards heavy δ51V values with increasing 
degree of differentiation, which can be explained by the crystal–liquid fractionation 
during crystallization with an inferred isotope fractionation factor of Δ51Vmineral-
melt=−0.15×106/T2. The enrichment of 51V with increasing differentiation degree for 
the 9°N Overlapping Spreading Center (OSC) lavas is consistent with direction of the 
isotope shift observed in lavas from Anatahan Island (Northern Mariana Arc) and 
Hekla Volcano (Iceland), but the magnitude (0.3‰) is much smaller than that (2‰) 
reported in Prytulak et al. (2017). Modeling of V isotope fractionation between 



 

 
 

52 

mineral and melt shows that variations in redox condition are important for 
controlling V isotope fractionation, but insufficient to explain the dramatically 
different Δ51Vmineral-melt between 9°N OSC lavas and Anatahan/Hekla suites. More 
studies are necessary for better understanding of mechanisms of V isotope 
fractionation during magmatism. © 2018 Elsevier B.V.  
 
Xiang, J., Huang, Q., Lv, W., et al. (2018) Recovery of tailings from the vanadium 
extraction process by carbothermic reduction method: Thermodynamic, 
experimental and hazardous potential assessment. Journal of Hazardous Materials, 
357: 128-137.  
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Abstract:  
A cleaner process is tremendously required to deal with the vanadium tailings, which 
may cause serious environmental problem due to the high content of water soluble 
hazardous elements such as V and Cr. This problem can be possibly solved by 
proposed high temperature reduction–magnetic separation process, in which, V, Cr 
and Fe can be recycled as ferroalloy. The thermodynamic calculation results reveal 
that a higher temperature (>1127.8 °C) promotes the reduction of Fe, V and Cr, and 
improves the recovery rates of V and Cr in liquid iron. The reduction behavior of 
vanadium tailings was investigated using XRD, TG/DSC, SEM, EDS and ICP-OES 
techniques. The EDS results show that a small portion of V was remained in the slag 
phase when roasted at 1300 °C, while nearly all of V and Cr can concentrate in 
ferroalloy at 1400 °C. Approximatly 90% of V and 95% of Cr recovery in magnetic 
fraction can be obtained for the magnetic separation step. A small portion of V and Cr 
is remained in the non-magnetic final tailings, however, the hazardous potential 
assessments results indicate that such kind of tailings can safely use as secondary 
materials or stockpiled as an end-waste. © 2018 Elsevier B.V.  
 
Yang, Z., Tian, S., Liu, L., et al. (2018) Recycling ground MSWI bottom ash in cement 
composites: Long-term environmental impacts. Waste Management, 78: 841-848.  
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Abstract:  
In the present study, the long-term leaching behaviors of heavy metals in the cement 
composites prepared by the municipal solid wastes incineration (MSWI) bottom ash 
are evaluated based on the modified NEN 7375 protocol. The leaching test of the 
compact and ground cement composites were performed in both the deionized water 
and saline water for 180 days. The results showed that the heavy metals investigated 
could be classified into three categories according to their leaching behaviors. In the 
first category, the concentrations of Cu, Cd, Pb, As, V and Ba in the leachate increased 
with the leaching time. Zn and Sn can be included into the second category, because 
a decline in their leaching concentrations was observed after the initial increase. In 
the third category, the concentration of Ni in the leachate decreased initially, but 
increased afterward. The results revealed that the concentrations of most heavy 
metals were within the corresponding regulation, except for As in saline water. The 
kinetic study revealed that, for most heavy metals, the leaching kinetic is controlled 
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by diffusion in the deionized water, while by the surface wash-off in the saline water. 
Finally, the mechanical tests confirmed that the cement composites prepared by 
MSWI bottom ash were durable in the saline water. The overall results demonstrate 
that the MSWI bottom ash can be a promising alternative as the cementitious 
component applied in cements or concretes for civil engineering. © 2018 Elsevier Ltd.  
 
Yu, Y., Liu, M. & Yang, J. (2018) Characteristics of vanadium adsorption on and 
desorption from humic acid. Chemistry and Ecology, 34(6): 548-564.  
 
Abstract:  
Information about geochemical behaviour of vanadium in soil to date is very limited. 
This study explored the characteristics and factors that affect vanadium adsorption-
desorption by humic acid (HA) which was extracted from red soil. Fourier-transform 
infrared analysis illustrated that various functional groups on HA participated in 
vanadium adsorption. Monolayer vanadium adsorption at certain range of HA 
concentrations was detected, and main adsorption-desorption controlling step was 
chemical reactions. The adsorption-desorption was strongly dependent on HA 
concentration, solution pH and coexisting anion species. The main existing form and 
valence of vanadium at different solution pH, HA and vanadium concentration 
predominantly contributed to the variable vanadium adsorption ability. The presence 
of , Cl-, and had insignificant effect (p>0.05) on adsorption, whereas , , , and 
significantly promoted (p<0.05) the adsorption. Similarly, and significantly increased 
(p<0.05) the desorption. The maximum adsorption amount was 19.2 mg g-1 by 0.727 
g L-1 HA at the initial vanadium(V) concentration of 182 mg L-1, and the corresponding 
desorption rate was 9.44%, indicating that HA can fix vanadium in soil to a certain 
degree and may thus reduce bioavailability and toxicity of vanadium, which is 
important to keep the ecological dynamic balance.  
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Groundwater by Elemental Sulfur and Zerovalent Iron. Environmental Science & 
Technology, 52(13): 7434-7442.  
 
Abstract:  
Vanadium (V) is an emerging contaminant in groundwater that can adversely affect 
human health. Although bioremediation has been shown effective, little is known on 
autotrophic V(V) bioreduction in the context of oligotrophic characteristics of 
groundwater. In this study, we demonstrate that efficient V(V) bioreductions can be 
coupled with bio-oxidation of elemental sulfur (S(0)) or zerovalent iron (Fe(0)), and 
the V(V) removal efficiencies reached 97.5 +/- 1.2% and 86.6 +/- 2.5% within 120 h 
using S(0) and Fe(0), respectively. V(IV) is the main reduction product and precipitates 
naturally in near-neutral conditions. Microbial community, functional gene, and 
metabolites analyses reveal that synthetic metabolisms among autotrophs and 
heterotrophs played major roles in V(V) reduction using S(0) and Fe(0). These results 
demonstrate a new approach for V(V) contaminated groundwater remediation.  
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Abstract:  
Knowledge on adsorption behaviour of vanadium (V) on natural clay minerals is critical 
to understand V mobility in soil and aqueous systems. In this study, the characteristics 
and mechanisms of V(V) adsorption on two abundant soil clay minerals, namely, 
natural kaolinite and montmorillonite, as well as the effects of solution pH and ionic 
strength on the adsorption process were investigated. The results showed that the 
kinetics of V(V) adsorption on kaolinite and montmorillonite conformed to pseudo 
second-order, and reached equilibrium within 240 min and 360 min respectively. The 
adsorption isotherms of V(V) on kaolinite were better fit with the Freundlich model, 
while the Langmuir model was a better fit for montmorillonite. The Langmuir model 
indicated that natural montmorillonite and kaolinite have low affinity for V(V) anions 
with maximum adsorption capacity of 0.98 mg·g−1 and 0.78 mg·g−1, respectively. The 
higher capacity was found at pH 4–10 due to the mass formation of deprotonated 
hydroxyl groups for V adsorption. The V adsorption capacity on montmorillonite 
increased with the increasing ionic strength of NaNO3. The results of pH and ionic-
strength effect showed that surface complexation and electrostatic interaction may 
be the V(V) adsorption mechanisms. © 2018 Elsevier B.V.  

 


