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Introduction 
This report presents the bibliographic details of papers identified as being published 
during the period April 2016 – June 2016. 
 
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 
Lanocha-Arendarczyk, N., Kosik-Bogacka, D., Kalisinska, E., et al. (2016) Influence of 
Environmental Factors and Relationships between Vanadium, Chromium, and 
Calcium in Human Bone. BioMed Research International, Article ID 8340425. 
Available at: http://downloads.hindawi.com/journals/bmri/2016/8340425.pdf  

Abstract:  
The aim of this study was to investigate the impact of environmental factors on the 
concentrations of vanadium (V), chromium (Cr), and calcium (Ca) and to examine the 
synergistic or antagonistic relationships between these metals, in cartilage (C), cortical 
bone (CB), and spongy bone (SB) samples obtained following hip joint surgery on 
patients with osteoarthritis in NW Poland. We found significantly higher 
concentrations of V and Cr in spongy bone in patients who consumed game meat and 
also those with prosthetic implants. Chromium levels were significantly lower in 
patients with kidney diseases. The greatest positive correlations were found between 
spongy bone V and (i) the amount of consumed beer and (ii) seafood diet. Correlation 
analysis also showed a significant correlation between Cr levels and seafood diet. To 
a certain extent these results indicate that the concentrations of V, Cr, and Ca in the 
human hip joint tissues are connected with occupational exposure, kidney diseases, 
diet containing game meat, sea food, beer, and the presence of implants. 
Furthermore, we noted new types of interactions in specific parts of the femoral head. 
Vanadium may contribute to the lower bone Ca levels, especially in the external parts 
(cartilage and cortical bone). ABSTRACT FROM AUTHOR]; Copyright of BioMed 
Research International is the property of Hindawi Publishing Corporation and its 
content may not be copied or emailed to multiple sites or posted to a listserv without 
the copyright holder's express written permission. However, users may print, 
download, or email articles for individual use. This abstract may be abridged. No 
warranty is given about the accuracy of the copy. Users should refer to the original 
published version of the material for the full abstract. (Copyright applies to all 
Abstracts.). 

Yuan, T-H., Chio, C-P., Shie, R-H., et al. (2016) The distance-to-source trend in 
vanadium and arsenic exposures for residents living near a petrochemical 
complex. Journal of Exposure Science and Environmental Epidemiology, 26: 270-276.  

Abstract:  
Biological monitoring of vanadium (V) and arsenic (As) for residents living near a big 
petrochemical complex has not been previously studied. This study aims to investigate 
distance-to-source trends in urinary levels and dispersion-estimated concentrations 
of V and As in areas surrounding a petrochemical complex in central Taiwan. Our study 
subjects were 1424 residents living in the townships up to ~40 km from the 
petrochemical complex, and categorized as near (Zone A), further (Zone B) and 
furthest (Zone C) from the complex. Urinary and ambient V and As levels were 
analyzed by inductively coupled plasma mass spectrometry. Two-stage dispersion 
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model was used to estimate V and As concentrations at each study subject’s address. 
Multiple linear regression models were used to study the effects of distance-to-source 
and estimated air concentrations of V and As on the urinary V and As levels of study 
subjects. Area-wide levels of both V and As showed a high-to-low trend in urinary 
levels (μg/g-creatinine) from Zone A (V with 2.86±2.30 and As with 104.6±147.9) to 
Zone C (V with 0.73±0.72 and As with 73.8±90.8). For study subjects, urinary V and As 
levels were decreased by 0.09 and 1.17 μg/g-creatinine, respectively, with 1 km away 
from the emission source of the petrochemical complex, and urinary V levels were 
significantly elevated by 0.38 μg/g-creatinine with a 1 ng/m3 increase in estimated 
ambient V concentrations at their addresses. Our study concludes a distance-to-
source gradient in V and As exposures exists for residents living near a petrochemical 
complex with oil refineries and coal-fired power plants and two-stage dispersion 
model can predict such a trend for V when inhalation is the major exposure route, but 
not for As that exposure may be from multiple sources and exposure routes.Journal 
of Exposure Science and Environmental Epidemiology advance online publication, 18 
February 2015; doi:10.1038/jes.2015.2. © 2015 Nature America, Inc. 

Zuliani, J.E., Miyata, T., Mizoguchi, T., et al. (2016) Characterization of vanadium in 
oil sands fluid petroleum coke using electron microscopy. Fuel, 178: 124-128.  

Abstract:  
Naturally occurring vanadium is found in many heavy oils and bitumen, which are 
upgraded to synthetic crude oil via the coking process. During coking the vanadium 
concentrates in the solid heavy oil product, petroleum coke. However, potential 
releases of this toxic vanadium, either due to long term natural leaching from 
stockpiles or during combustion, presents environmental and health concerns. In this 
study, the vanadium present in petroleum coke was characterized using high 
resolution transmission electron microscope imaging with energy-dispersive X-ray 
spectroscopy. Vanadium was observed in nanocrystalline mineral clusters, and is 
consistently associated with silicon, oxygen, sulfur, and iron. A distinct lattice 
structure is observed in these nanocrystals. This result is different from previous 
theories, which predicted that the coking process did not decompose the vanadyl 
porphyrins present in bitumen. By identifying the vanadium nanocrystals in petroleum 
coke, the long term fate of vanadium in petroleum coke stockpiles in reclaimed land 
may be predicted. (C) 2016 Elsevier Ltd. All rights reserved. 
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2. HEALTH EFFECTS 
Fortoul, T.I., Soto-Mota, A., Rojas-Lemus, M., et al. (2016) Myocardial connexin-43 
and N-Cadherin decrease during vanadium inhalation. Histology and 
Histopathology, 31(4): 433-439.  
 
Abstract:  
Particulate matter air pollution has considerably increased during the last decades; 
vanadium is a transition element adhered to this particulate matter, and the 
combustion of fossil fuels is the main source in the atmosphere. It has been reported 
that air pollution and specifically vanadium exposure increases the probability of 
suffering arrhythmias; however the biological mechanism of such a relationship 
remains unknown. It has been established that a diminished presence of N-Cadherin 
alters the Connexin-43 arrangement, and the consequent altered presence of these 
proteins predisposes to ventricular heart rate problems. We analyzed myocardial 
histology and the expression of N-Cadherin and Connexin-43 by 
immunohistochemistry in mouse that inhaled vanadium. Our results showed a 
significant and progressive reduction in both N-Cadherin and Connexin-43, as well as 
the presence of meganucleus; myofibrils disruption, and clumping in the exposed 
groups were also observed. Our findings add more information about a possible 
explanation for the arrythmogenic effect observed in dwellers of cities with high 
particulate matter atmospheric pollution. 
 
Gonzalez-Villalva, A., Pinon-Zarate, G., Falcon-Rodriguez, C., et al. (2016) Activation 
of Janus kinase/signal transducers and activators of transcription pathway involved 
in megakaryocyte proliferation induced by vanadium resembles some aspects of 
essential thrombocythemia. Toxicology and Industrial Health, 32(5): 908-918.  
 
Abstract:  
Vanadium (V) is an air pollutant released into the atmosphere by burning fossil fuels. 
Also, it has been recently evaluated for their carcinogenic potential to establish 
permissible limits of exposure at workplaces. We previously reported an increase in 
the number and size of platelets and their precursor cells and megakaryocytes in bone 
marrow and spleen. The aim of this study was to identify the involvement of Janus 
kinase/signal transducers and activators of transcription (JAK/STAT) pathway and 
thrombopoietin (TPO) receptor, and myeloproliferative leukemia virus oncogene 
(Mpl), in megakaryocyte proliferation induced by this compound. Mice were exposed 
twice a week to vanadium pentoxide inhalation (0.02 M) and were killed at 4th, 6th, 
and 8th week of exposure. Phosphorylated JAK2 (JAK2 ph), STAT3 (STAT3 ph), STAT5, 
and Mpl were identified in mice spleen megakaryocytes by cytofluorometry and 
immunohistochemistry. An increase in JAK2 ph and STAT3 ph, but a decrease in Mpl 
at 8-week exposure was identified in our findings. Taking together, we propose that 
the morphological findings, JAK/STAT activation, and decreased Mpl receptor induced 
by V leads to a condition comparable to essential thrombocythemia, so the effect on 
megakaryocytes caused by different mechanisms is similar. We also suggest that the 
decrease in Mpl is a negative feedback mechanism after the JAK/STAT activation. Since 
megakaryocytes are platelet precursors, their alteration affects platelet morphology 
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and function, which might have implications in hemostasis as demonstrated 
previously, so it is important to continue evaluating the effects of toxics and pollutants 
on megakaryocytes and platelets. 
 
Keil, D., Buck, B., Goossens, D., et al. (2016) Immunotoxicological and 
neurotoxicological profile of health effects following subacute exposure to geogenic 
dust from sand dunes at the Nellis Dunes Recreation Area, Las Vegas, NV. Toxicology 
and Applied Pharmacology, 291: 1-12.  
 
Abstract:  
Abstract Exposure to geogenic particulate matter (PM) comprised of mineral particles 
has been linked to human health effects. However, very little data exist on health 
effects associated with geogenic dust exposure in natural settings. Therefore, we 
characterized particulate matter size, metal chemistry, and health effects of dust 
collected from the Nellis Dunes Recreation Area (NDRA), a popular off-road vehicle 
area located near Las Vegas, NV. Adult female B6C3F1 mice were exposed to several 
concentrations of mineral dust collected from active and vegetated sand dunes in 
NDRA. Dust samples (median diameter: 4.4 μm) were suspended in phosphate-
buffered saline and delivered at concentrations ranging from 0.01 to 100 mg dust/kg 
body weight by oropharyngeal aspiration. ICP-MS analyses of total dissolution of the 
dust resulted in aluminum (55,090 μg/g), vanadium (70 μg/g), chromium (33 μg/g), 
manganese (511 μg/g), iron (21,600 μg/g), cobalt (9.4 μg/g), copper (69 μg/g), zinc (79 
μg/g), arsenic (62 μg/g), strontium (620 μg/g), cesium (13 μg/g), lead 25 μg/g) and 
uranium (4.7 μg/g). Arsenic was present only as As(V). Mice received four exposures, 
once/week over 28-days to mimic a month of weekend exposures. Descriptive and 
functional assays to assess immunotoxicity and neurotoxicity were performed 24 h 
after the final exposure. The primary observation was that 0.1 to 100 mg/kg of this 
sand dune derived dust dose-responsively reduced antigen-specific IgM antibody 
responses, suggesting that dust from this area of NDRA may present a potential health 
risk. 
 
Park, E., Lee, G., Yoon, C., et al. (2016) Comparison of distribution and toxicity 
following repeated oral dosing of different vanadium oxide nanoparticles in 
mice. Environmental Research, 150: 154-165.  
 
Abstract:  
Vanadium is an important ultra-trace element derived from fuel product combustion. 
With the development of nanotechnology, vanadium oxide nanoparticles (VO NPs) 
have been considered for application in various fields, thus the possibility of release 
into the environment and human exposure is also increasing. Considering that 
verification of bioaccumulation and relevant biological responses are essential for safe 
application of products, in this study, we aimed to identify the physicochemical 
properties that determine their health effects by comparing the biological effects and 
tissue distribution of different types of VO NPs in mice. For this, we prepared five types 
of VO NPs, commercial (C)-VO2 and -V2O5 NPs and synthetic (S)-VO2, -V2O3, and -
V2O5 NPs. While the hydrodynamic diameter of the two types of C-VO NPs was 
irregular and impossible to measure, those of the three types of S-VO NPs was in the 
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range of 125-170nm. The S- and C-V2O5 NPs showed higher dissolution rates 
compared to other VO NPs. We orally dosed the five types of VO NPs (70 and 
210µg/mouse, approximately 2 and 6mg/kg) to mice for 28 days and compared their 
biodistribution and toxic effects. We found that S-V2O5 and S-V2O3 NPs more 
accumulated in tissues compared to other three types of VO NPs, and the accumulated 
level was in order of heart>liver>kidney>spleen. Additionally, tissue levels of redox 
reaction-related elements and electrolytes (Na(+), K(+), and Ca(2+)) were most clearly 
altered in the heart of treated mice. Notably, all S- and C-VO NPs decreased the 
number of WBCs at the higher dose, while total protein and albumin levels were 
reduced at the higher dose of S-V2O5 and S-V2O3 NPs. Taken together, we conclude 
that the biodistribution and toxic effects of VO NPs depend on their dissolution rates 
and size (surface area). Additionally, we suggest that further studies are needed to 
clarify effects of VO NPs on functions of the heart and the immune system.; Copyright 
© 2016 Elsevier Inc. All rights reserved. 
 
Wang, J.P., He, K.R., Ding, X.M., et al. (2016) Effect of dietary vanadium and vitamin 
C on egg quality and antioxidant status in laying hens. Journal of Animal Physiology 
and Animal Nutrition, 100(3): 440-447. 
 
Abstract:  
This study assessed the effect of dietary vanadium (V) and vitamin C (VC) on 
production performance, egg quality and antioxidant status in laying hens. A total of 
360 laying hens (31-week-old) were randomly allotted into a 3 3נ  factorial 
arrangement treatments (four replicates and 10 chicks per replicate) with three levels 
of dietary V (0, 5 and 10 mg/kg) and three levels of vitamin C (0, 50 and 100 mg/kg) 
for 12 weeks. The effect of V and VC did not alter egg production, egg weight, average 
daily feed intake and feed conversion ratio during 1?12 week. Albumen height and 
Haugh unit value were linearly decreased (p < 0.001) by addition of V, whereas the 
effect of 100 mg/kg VC was observed to counteract (p < 0.05) this effect in V-
containing treatments during 1?12 week. Hens fed V-containing diet laid lighter (linear 
effect, p < 0.05) coloured eggs (higher lightness value, lower redness and yellowness 
value), and the VC exerted no influence on it during 1?12 week. The serum superoxide 
dismutase (SOD), catalase (CAT) and glutathione peroxidase (GSH-Px) activities, ability 
to inhibit hydroxyl radical, were significantly decreased, and the malondialdehyde 
(MDA) and V contents were increased (p < 0.05) by effect of V during 4, 8 and 12 week. 
The effect of VC alone and the interactive effect between VC and V were shown to 
increase serum (p < 0.05) SOD activity in 4 week and decrease MAD levels in 12 week. 
The result indicate that V decreased the egg quality and caused the oxidative stress at 
level of 5 mg/kg and 10 mg/kg, and the addition of 100 mg/kg vitamin C can alleviate 
its egg quality reduction effect and can mitigate the oxidative stress to some extent. 
 
Zhang, Q., Liu, Y.X., Cui, L., et al. (2016) Interaction Between Occupational Vanadium 
Exposure and hsp70-hom on Neurobehavioral Function. Sichuan Da Xue Xue Bao.Yi 
Xue Ban = Journal of Sichuan University.Medical Science Edition, 47(1): 49-53, 59.  
[Chinese] 
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Abstract:  
OBJECTIVE: In determine the effect of heat shock protein 70-hom gene (hsp70-hom) 
polymorphism on the neurobehavioral function of workers exposed to vanadium. 
METHODS: Workers from the vanadium products and chemical industry were 
recruited by cluster sampling. Demographic data and exposure information were 
collected using a questionnaire. Neurobehavioral function was assessed by 
Neurobehavioral Core Test Battery. The hsp70-hom genotype was detected by 
restricted fragment length polymorphism-polymerase chain reaction (RFLP-PCR). A 
neurobehavioral index (NBI) was formulated through principal component analysis. 
RESULTS: Workers with a T/C genotype had worse performance in average reaction 
time, visual retention, digital span (backward), Santa Ana aiming (non-habitual hand), 
pursuit aiming (right points, total points), digit symbol and NBI score than others (P < 
0.05). The relative risk of abnormal NBI score of the workers with a T/C genotype was 
1.748 fold of those with a T/T genotype. The relative risk of abnormal.NBI score of the 
workers exposed to vanadium was 3.048 fold of controls (P < 0.05). But after 
adjustment with age and education, only vanadium exposure appeared with a 
significant effect on NBI score. When gene polymorphism and vanadium exposure 
coexisted, the effect of vanadium on neurobehavioral function was attenuated, but 
the influence of T/C genotype increased Codds ratio (OR = 4.577, P < 0.05). After 
adjustment with age and education, the OR of T/C genotype further increased to 7.777 
(P < 0.05). Vanadium exposure and T/C genotype had.a bio-interaction effect on NBI 
score Crelative excess risk due to interaction (RERI) = 4.12, attributable proportion 
(AP) = 0.7, synergy index (S) = 6.45]. After adjustment with age and education, the 
RERI became 2.49 and the AP became 0.75, but no coefficient of interaction was 
produced. CONCLUSION: Priorities of occupational protection should be given to 
vanadium-exposed workers with a hsp70-hom T/C genotype and low education level. 

 

3. BIOLOGICAL MECHANISMS 
Dai, L., Bind, M.-., Koutrakis, P., et al. (2016) Fine particles, genetic pathways, and 
markers of inflammation and endothelial dysfunction: Analysis on particulate 
species and sources. Journal of Exposure Science and Environmental 
Epidemiology, 26(4): 415-421.  

Abstract:  
Studies have found associations between PM2.5 and cardiovascular events. The role 
of different components of PM2.5 is not well understood. We used linear mixed-
effects models with the adaptive LASSO penalty to select PM2.5 species and source(s), 
separately, that may be associated with markers of inflammation and endothelial 
dysfunction, with adjustment for age, obesity, smoking, statin use, diabetes mellitus, 
temperature, and season as fixed effects in a large longitudinal cohort of elderly men. 
We also analyzed these associations with source apportionment models and 
examined genetic pathway–air pollution interactions within three relevant pathways 
(oxidative stress, metal processing, and endothelial function). We found that 
independent of PM2.5 mass vanadium (V) was associated with intercellular adhesion 
molecule-1 (ICAM-1) and vascular cell adhesion molecule-1 (VCAM-1). An IQR increase 
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(3.2 ng/m3) in 2-day moving average V was associated with a 2.5% (95% CI: 1.2–3.8%) 
change in ICAM-1 and a 3.9% (95% CI: 2.2–5.7%) change in VCAM-1, respectively. In 
addition, an oil combustion source rich in V was linked to these adhesion molecules. 
People with higher allelic risk profiles related to oxidative stress may have greater 
associations (P-value of interaction=0.11). Our findings suggest that particles derived 
from oil combustion may be associated with inflammation and endothelial 
dysfunction, and it is likely that oxidative stress plays a role in the associations.Journal 
of Exposure Science and Environmental Epidemiology advance online publication, 6 
January 2016; doi:10.1038/jes.2015.83. © 2016 Nature America, Inc. 

Mahdianrad, A., Mazaheri, S., Nematbakhsh, M., et al. (2016) The role of vitamin C 
in vanadyl-sulfate-induced nephrotoxicity and hepatotoxicity. Journal of Isfahan 
Medical School, 33(366): 2351-2359. [Persian] 
 
Abstract:  
Background: Vanadium (V) is a candidate to decrease the serum level of glucose in 
diabetic animal model. However, it affects the lipid peroxidation and antioxidant 
activity so could make nephrotoxicity and hepatotoxicity. In this study, the protective 
role of vitamin C as an antioxidant on nephrotoxicity and hepatotoxicity induced by 
vanadyl sulfate was investigated. Methods: This study was designed in 2 protocols. 
There were 3 groups in protocol 1 that received saline (group 1), saline daily for 7 days 
plus single dose of vanadyl sulfate (50 mg/kg intraperitoneally) in day 2 (group 2), or 
vitamin C (250 mg/kg intraperitoneally) daily for 7 days and single dose of vanadyl 
sulfate (group 3). There were 2 groups in protocol 2 that received saline plus single 
dose of vanadyl sulfate (50 mg/kg intraperitoneally) in day 2 (group 4) or vitamin C 
(250 mg/kg intraperitoneally) daily for 2 days plus single dose of vanadyl sulfate (group 
5). At the end of experiment, blood samples were collected to measure serum level of 
blood urea nitrogen (BUN), creatinine (Cr), aspartate transaminase (AST), alanine 
transaminase (ALT) and alkaline phosphatase (ALP), and all animals were sacrificed for 
histopathology investigation and determination of kidney tissue damage score (KTDS). 
Findings: In protocol 1, BUN/Cr ratio, kidney weight (KW), and KTDS decreased 
significantly in vanadyl sulfate plus vitamin C group in comparison with vanadyl sulfate 
plus saline group (P < 0.05). In addition, serum level of AST and ALP significantly 
decreased in vanadyl sulfate plus vitamin C group. In protocol 2, not only similar 
results were not observed, but also vitamin C increased the side effects of vanadyl 
sulfate. Conclusion: Administration of vitamin C as a potent antioxidant could 
decrease the vanadium-induced toxicity. So, as vanadyl sulfate can be used for 
diabetic model in laboratory, vitamin C can be useful to decrease the vanadium-
induced nephrotoxicity and hepatotoxicity, too. © 2016, Isfahan University of Medical 
Sciences(IUMS). All rights reserved. 
 

Tsave, O., Petanidis, S., Kioseoglou, E., et al. (2016) Role of vanadium in cellular and 
molecular immunology: Association with immune-related inflammation and 
pharmacotoxicology mechanisms. Oxidative Medicine and Cellular 
Longevity, Article ID 4013639. Available at:  
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http://downloads.hindawi.com/journals/omcl/2016/4013639.pdf  
 
Abstract:  
Over the last decade, a diverse spectrum of vanadium compounds has arisen as anti-
inflammatory therapeutic metallodrugs targeting various diseases. Recent studies 
have demonstrated that select well-defined vanadium species are involved in many 
immune-driven molecular mechanisms that regulate and influence immune 
responses. In addition, advances in cell immunotherapy have relied on the use of 
metallodrugs to create a "safe," highly regulated, environment for optimal control of 
immune response. Emerging findings include optimal regulation of B/T cell signaling 
and expression of immune suppressive or anti-inflammatory cytokines, critical for 
immune cell effector functions. Furthermore, in-depth perusals have explored NF-B 
and Toll-like receptor signaling mechanisms in order to enhance adaptive immune 
responses and promote recruitment or conversion of inflammatory cells to 
immunodeficient tissues. Consequently, well-defined vanadium metallodrugs, poised 
to access and resensitize the immune microenvironment, interact with various 
biomolecular targets, such as B cells, T cells, interleukin markers, and transcription 
factors, thereby influencing and affecting immune signaling. A synthetically 
formulated and structure-based (bio)chemical reactivity account of vanadoforms 
emerges as a plausible strategy for designing drugs characterized by selectivity and 
specificity, with respect to the cellular molecular targets intimately linked to immune 
responses, thereby giving rise to a challenging field linked to the development of 
immune system vanadodrugs. © 2016 Olga Tsave et al. 
 

Zwolak, I. (2016) Comparison of three different cell viability assays for evaluation of 
vanadyl sulphate cytotoxicity in a Chinese hamster ovary K1 cell line. Toxicology and 
Industrial Health, 32(6): 1013-1025.  
 
Abstract:  
Previously, evaluation of sodium metavanadate (NaVO3) cytotoxicity after 24 h 
exposure of Chinese hamster ovary K1 (CHO-K1) cells revealed different sensitivity of 
the in vitro assays used starting from the neutral red (NR, 3-amino-7-dimethylamino-
2-methylphenazine hydrochloride) test (detecting lysosomal and possibly the Golgi 
apparatus damage) as the most sensitive followed by the 2,3-bis2-methoxy-4-nitro-5-
sulfophenyl]-2H-tetrazolium-5-carboxyanilide inner salt (XTT) and resazurin (7-
hydroxy-3H-phenoxazin-3-one-10-oxide) tests (mitochondrial disruption). The trypan 
blue (TB) staining (plasma membrane permeability) showed cytotoxicity of NaVO3 at 
a much higher NaVO3 concentration than the above-mentioned assays. In the current 
study, using the same experimental approach, we have assessed the toxicity of 
vanadyl sulphate (VOSO4) and compared the obtained results with NaVO3 action. 
Unlike metavanadate, VOSO4 treatment at 24 h resulted in similar sensitivity of the 
NR and resazurin tests. Nevertheless, following the 48-h incubation with VOSO4, the 
NR test showed markedly higher sensitivity than the resazurin test when comparing 
the half maximal inhibitory concentration values (61 and 110 µM for the NR and 
resazurin test, respectively, p < 0.05). The TB staining method was the least 
susceptible for detecting vanadyl cytotoxicity at each exposure time point. In 
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summary, both the NR and resazurin tests can be advocated as similarly sensitive in 
detection of VOSO4-induced cytotoxicity in the CHO-K1 cell line at 24 h. However, the 
longer incubation time with VOSO4 showed that the NR test is more sensitive than the 
resazurin assay. The differences in the results between the cytotoxicity tests 
employed probably arise from dissimilar susceptibility of the endpoints (targets) 
measured with these tests to the damage by vanadium. Considering this, the current 
and the previous studies highlight the role of lysosomes (and possibly the Golgi 
apparatus) apart from mitochondria in the toxicity mechanism induced by inorganic 
vanadium in mammalian cells.; © The Author(s) 2014. 

 

4. USES OF VANADIUM 
Christensen, A.T., McLauchlan, C.C., Dolbecq, A., et al. (2016) Studies of the 
effectiveness of bisphosphonate and vanadium-bisphosphonate compounds in vitro 
against axenic leishmania tarentolae. Oxidative Medicine and Cellular 
Longevity, Article ID 9025627.  Available at:  
http://downloads.hindawi.com/journals/omcl/2016/9025627.pdf  
 
Abstract:  
Leishmaniasis is a disease that is a significant problem for people, especially in tropical 
regions of the world. Current drug therapies to treat the disease are expensive, not 
very effective, and/or of significant side effects. A series of alkyl bisphosphonate 
compounds and one amino bisphosphonate compound, as well as alendronate and 
zoledronate, were tested as potential agents against Leishmania tarentolae. Also, two 
polyoxometalates (POMs) with nitrogen-containing bisphosphonate ligands, 
vanadium/alendronate (V5(Ale)2) and vanadium/zoledronate (V3(Zol)3), were tested 
against L. tarentolae and compared to the results of the alendronate and zoledronate 
ligands alone. Of the compounds evaluated in this study, the V5(Ale)2 and V3(Zol)3 
complexes were most effective in inhibiting the growth of L. tarentolae. The V5(Ale)2 
complex had a larger impact on cell growth than either alendronate or orthovanadate 
alone, whereas zoledronate itself has a significant effect on cell growth, which may 
contribute to the activity of the V3(Zol)3 complex. © 2016 Amy T. Christensen et al. 
 
Crans, D.C. (2015) Antidiabetic, Chemical, and Physical Properties of Organic 
Vanadates as Presumed Transition-State Inhibitors for Phosphatases. The Journal of 
Organic Chemistry, 80(24): 11899-11915.  
 
Abstract:  
Studies of antidiabetic vanadium compounds, specifically the organic vanadate esters, 
are reviewed with regard to their chemistry and biological properties. The compounds 
are described from the perspective of how the fundamental chemistry and properties 
of organic vanadate esters impact their effects as inhibitors for phosphatases based 
on the structural information obtained from vanadium-phosphatase complexes. 
Vanadium compounds have been reported to have antidiabetic properties for more 
than a century. The structures and properties of organic vanadate complexes are 
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reviewed, and the potency of such vanadium coordination complexes as antidiabetic 
agents is described. Because such compounds form spontaneously in aqueous 
environments, the reactions with most components in any assay or cellular 
environment has potential to be important and should be considered. Generally, the 
active form of vanadium remains elusive, although studies have been reported of a 
number of promising vanadium compounds. The description of the antidiabetic 
properties of vanadium compounds is described here in the context of recent 
characterization of vanadate-phosphatase protein structures by data mining. Organic 
vanadate ester compounds are generally four coordinate or five coordinate with the 
former being substrate analogues and the latter being transition-state analogue 
inhibitors. These studies demonstrated a framework for characterization of five-
coordinate trigonal bipyramidal vanadium inhibitors by comparison with the reported 
vanadium-protein phosphatase complexes. The binding of the vanadium to the 
phosphatases is either as a five-coordinate exploded transition-state analogue or as a 
high energy intermediate, respectively. Even if potency as an inhibitor requires 
trigonal bipyramidal geometry of the vanadium when bound to the protein, such 
geometry can be achieved upon binding from compounds with other geometries. 
Desirable properties of ligands are identified and analyzed. Ligand interactions, as 
reported in one peptidic substrate, are favorable so that complementarity between 
phosphatase and coordinating ligand to the vanadium can be established resulting in 
a dramatic enhancement of the inhibitory potency. These considerations point to a 
frameshift in ligand design for vanadium complexes as phosphatase inhibitors and are 
consistent with other small molecule having much lower affinities. Combined, these 
studies do suggest that if effective delivery of potentially active antidiabetic 
compound such a the organic vanadate peptidic substrate was possible the toxicity 
problems currently reported for the salts and some of the complexes may be 
alleviated and dramatic enhancement of antidiabetic vanadium compounds may 
result. 
 
Datta, C., Das, D., Mondal, P., et al. (2015) Novel water soluble neutral 
vanadium(IV)–antibiotic complex: Antioxidant, immunomodulatory and molecular 
docking studies. European Journal of Medicinal Chemistry, 97: 214-224.  
 
Abstract:  
Abstract A novel water soluble five coordinate oxovanadium(IV) complex, 
[VO(C16H15N4O8S)HSO4] incorporating cefuroxime, a cephalosporin group of 
antibiotic have been prepared from an interaction of vanadyl sulfate and cefuroxime 
in aqueous solution. The compound was characterized by Fourier transform infrared 
spectroscopy (FTIR), CHN microanalyses, ultraviolet–visible spectroscopy (UV–Vis), 
fast atom bombardment (FAB) mass spectrometry and thermogravimetric analysis 
(TGA). Density Functional Theory (DFT) computation using Gaussian 09 program at 
B3LYP level revealed a distorted square pyramidal energy optimized geometry for the 
vanadyl(IV) complex. The molecular docking studies show that the interaction 
between the vanadium complex and protein receptor, clathrin is dominated by 
hydrophobic forces. The experimental 1H nuclear magnetic resonance (NMR) features 
of the analogous Zn(II) complex matched well with the theoretically computed values 
further affirming the distorted square pyramidal geometry for the vanadyl(IV) 
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complex. Cyclic voltammetry revealed a metal centered single-electron oxidation-
reduction response for VO(IV)/VO(V) couple. The antioxidant activity of the 
vanadium(IV)-complex vis-à-vis the antibiotic has been assessed by 1,1-diphenyl-2-
picrylhydrazyl (DPPH) method. The vanadium complex showed comparatively better 
radical scavenging ability compared to the antibiotic cefuroxime. The antimicrobial 
activity of the compound has been assayed for five different microbial strains using 
minimum inhibitory concentration (MIC) method. Immunomodulatory studies carried 
out using phagocytosis index, myeloperoxidase release and cytokine assay indicated 
the vanadium(IV)-complex to be immunosuppressant. The cytotoxicity of the 
compound was evaluated by MTT (3-(4, 5-dimethyl thiazol-2-yl)-2, 5-diphenyl 
tetrazolium bromide) reduction assay. 
 
De Castro, D.T., Valente, M.L.C., Da Silva, C.H.L., et al. (2016) Evaluation of 
antibiofilm and mechanical properties of new nanocomposites based on acrylic 
resins and silver vanadate nanoparticles. Archives of Oral Biology, 67: 46-53.  
 
Abstract:  
Objective The purpose of this study was evaluate, for the first time, the impact of 
incorporation of nanostructured silver vanadate (ß-AgVO3) in antibiofilm and 
mechanical properties of dental acrylic resins (poly(methyl methacrylate), PMMA). 
Design The ß-AgVO3 was synthesized and characterized by X-ray diffraction (XRD), 
Fourier transform infrared spectroscopy (FTIR), scanning electron microscopy, and 
microanalysis (SEM/EDS). Resins specimens were prepared with 0-10% wt.% ß-AgVO3 
and characterized by SEM, XRD and optical microscopy. The antibiofim activity of the 
samples against Candida albicans and Streptococcus mutans was investigated by XTT 
reduction test, colony-forming units (CFUs), and confocal laser scanning microscopy 
(CLSM). The flexural strength, hardness, and surface roughness of the samples 
containing ß-AgVO3 were compared with the pure PMMA matrix. Results The 
incorporation of 10% ß-AgVO3 significantly reduced the metabolic activity of C. 
albicans and S. mutans (p 0.05). However, flexural strength decreased with the 
addition of amounts greater than 1% (p < 0.05). Conclusions ß-AgVO3 additions in 
dental acrylic resin may have an impact on inhibition of biofilm of main 
microorganisms associated with dental prostheses. However, the viability of clinical 
use should be evaluated in function of changed promoted in some mechanical 
properties. © 2016 Published by Elsevier Ltd. 
 
Deliormanlı, A.M., Seda Vatansever, H., Yesil, H., et al. (2016) In vivo evaluation of 
cerium, gallium and vanadium-doped borate-based bioactive glass scaffolds using 
rat subcutaneous implantation model. Ceramics International, 42(10): 11574-11583.  
 
Abstract:  
Abstract The main objective of this study was to evaluate the cerium, gallium and 
vanadium-containing bioactive borate glass scaffolds for soft tissue applications and 
determine the potential toxicity of these scaffolds on the adjacent tissues. The effects 
of the cerium, gallium and vanadium substitution on the soft tissue ingrowth and 
angiogenesis in porous borate based bioactive glass scaffolds were investigated using 
rat subcutaneous implantation model. For this purpose, bioactive borate glass 
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powders containing therapeutic ions were prepared by melt-cast method and 
subsequently scaffolds were fabricated using polymer foam replication technique. The 
scaffolds were implanted subcutaneously for 4 weeks in Sprague Dawley rats. Bare 
borate glass scaffolds with the same microstructure were used as the control. 
Histology was used to evaluate tissue ingrowth and blood vessel formation in the 
implants. Additionally, the antibacterial activities of cerium, gallium and vanadium 
containing porous bioactive glass scaffolds were investigated in vitro by a zone 
inhibition method. Results revealed that addition of cerium ions to the borate glass 
network caused an increase in blood vessel formation. On the other hand, a decrease 
was obtained in angiogenesis in gallium and vanadium-containing glasses. All of the 
scaffolds prepared in the study did not show any antibacterial activity towards 
Escherichia coli and Staphylococcus aureus. 
 
El Karib, A.O., Al-Ani, B., Al-Hashem, F., et al. (2016) Insulin and vanadium protect 
against osteoarthritis development secondary to diabetes mellitus in rats. Archives 
of Physiology and Biochemistry, 122(3): 148-154.  
 
Abstract:  
Abstract: Objective: Diabetic complications such as cardiovascular disease and 
osteoarthritis (OA) are among the common public health problems. The effect of 
insulin on OA secondary to diabetes has not been investigated before in animal 
models. Therefore, we sought to determine whether insulin and the insulin-mimicking 
agent, vanadium can protect from developing OA in diabetic rats. Methods: Type 1 
diabetes mellitus (T1DM) was induced in Sprague–Dawley rats and treated with 
insulin and/or vanadium. Tissues harvested from the articular cartilage of the knee 
joint were examined by scanning electron microscopy, and blood samples were 
assayed for oxidative stress and inflammatory biomarkers. Results: Eight weeks 
following the induction of diabetes, a profound damage to the knee joint compared 
to the control non-diabetic group was observed. Treatment of diabetic rats with 
insulin and/or vanadium differentially protected from diabetes-induced cartilage 
damage and deteriorated fibrils of collagen fibers. The relative biological potencies 
were insulin + vanadium >> insulin > vanadium. Furthermore, there was about 2- to 5-
fold increase in TNF-a (from 31.02 ± 1.92 to 60.5 ± 1.18 pg/ml, p > insulin > vanadium. 
Conclusion: The present study demonstrates that co-administration of insulin and 
vanadium to T1DM rats protect against diabetes-induced OA possibly by lowering 
biomarkers of inflammation and oxidative stress. © 2016 Informa UK Limited, trading 
as Taylor & Francis Group. 
 
Naso, L.G., Lezama, L., Valcarcel, M., et al. (2016) Bovine serum albumin binding, 
antioxidant and anticancer properties of an oxidovanadium(IV) complex with 
luteolin. Journal of Inorganic Biochemistry, 157: 80-93.  
 
Abstract:  
Abstract Chemotherapy using metal coordination compounds for cancer treatment is 
the work of the ongoing research. Continuing our research on the improvement of the 
anticancer activity of natural flavonoids by metal complexation, a coordination 
compound of the natural antioxidant flavone luteolin (lut) and the oxidovanadium(IV) 
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cation has been synthesized and characterized. Using different physicochemical 
measurements some structural aspects of [VO(lut)(H2O)2]Na·3H2O (VOlut) were 
determined. The metal coordinated to two cis-deprotonated oxygen atoms (ArO−) of 
the ligand and two H2O molecules. Magnetic measurements in solid state indicated 
the presence of an effective exchange pathway between adjacent vanadium ions. 
VOlut improved the antioxidant capacity of luteolin only against hydroxyl radical. The 
antitumoral effects were evaluated on MDAMB231 breast cancer and A549 lung 
cancer cell lines. VOlut exhibited higher viability inhibition (IC50 = 17 μM) than the 
ligand on MDAMB231 cells but they have the same behavior on A549 cells (ca. IC50 = 
60 μM). At least oxidative stress processes were active during cancer cell-killing. When 
metals chelated through the carbonyl group and one adjacent OH group of the 
flavonoid an effective improvement of the biological properties has been observed. In 
VOlut the different coordination may be the cause of the small improvement of some 
of the tested properties of the flavonoid. Luteolin and VOlut could be distributed and 
transported in vivo. Luteolin interacted in the microenvironment of the tryptophan 
group of the serum binding protein, BSA, by means of electrostatic forces and its 
complex bind the protein by H bonding and van der Waals interactions. 
 
Petanidis, S., Kioseoglou, E., Domvri, K., et al. (2016) In vitro and ex vivo vanadium 
antitumor activity in (TGF-β)-induced EMT. Synergistic activity with carboplatin and 
correlation with tumor metastasis in cancer patients. The International Journal of 
Biochemistry & Cell Biology, 74: 121-134.  
 
Abstract:  
Abstract Epithelial to mesenchymal transition (EMT) plays a key role in tumor 
progression and metastasis as a crucial event for cancer cells to trigger the metastatic 
niche. Transforming growth factor-β (TGF-β) has been shown to play an important role 
as an EMT inducer in various stages of carcinogenesis. Previous reports had shown 
that antitumor vanadium inhibits the metastatic potential of tumor cells by reducing 
MMP-2 expression and inducing ROS-dependent apoptosis. However, the role of 
vanadium in (TGF-β)-induced EMT remains unclear. In the present study, we report 
for the first time on the inhibitory effects of vanadium on (TGF-β)-mediated EMT 
followed by down-regulation of ex vivo cancer stem cell markers. The results 
demonstrate blockage of (TGF-β)-mediated EMT by vanadium and reduction in the 
mitochondrial potential of tumor cells linked to EMT and cancer metabolism. 
Furthermore, combination of vanadium and carboplatin (a) resulted in synergistic 
antitumor activity in ex vivo cell cultures, and (b) prompted G0/G1 cell cycle arrest and 
sensitization of tumor cells to carboplatin-induced apoptosis. Overall, the findings 
highlight the multifaceted antitumor action of vanadium and its synergistic antitumor 
efficacy with current chemotherapy drugs, knowledge that could be valuable for 
targeting cancer cell metabolism and cancer stem cell-mediated metastasis in 
aggressive chemoresistant tumors. 
 
Reytman, L., Braitbard, O., Hochman, J., et al. (2016) Highly Effective and 
Hydrolytically Stable Vanadium(V) Amino Phenolato Antitumor Agents. Inorganic 
Chemistry, 55(2): 610-618.  
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Abstract:  
Vanadium(V) oxo complexes with no labile ligands, including six octahedral complexes 
with pentadentate diaminotris(phenolato) ligands and one pentacoordinate complex 
with a tetradentate aminotris(phenolato) ligand, were synthesized in high yields. All 
octahedral complexes demonstrated high hydrolytic stability with no signs of 
decomposition after days in the presence of water, whereas the pentacoordinate 
complex decomposed within minutes to release the free ligand, demonstrating the 
marked impact of coordination number and geometry on the complex electrophilicity. 
All complexes showed marked cytotoxicity toward human colon HT-29 and ovarian 
OVCAR-3 cells. In particular, the octahedral complexes exhibited especially high 
activity, higher than that of cisplatin by up to 200-fold. Selected complexes 
demonstrated similarly high activity also toward the A2780 and the A2780cis cisplatin-
resistant line. High cytotoxicity was also recorded after prolonged incubation in a 
DMSO solution at 4 and 37 °C temperatures and in biological medium. In vivo studies 
pointed to high efficacy in reducing tumor size, where no clinical signs of toxicity were 
detected in the treated mice. These results overall indicate high potential of the tested 
compounds as antitumor agents. ABSTRACT FROM AUTHOR]; Copyright of Inorganic 
Chemistry is the property of American Chemical Society and its content may not be 
copied or emailed to multiple sites or posted to a listserv without the copyright 
holder's express written permission. However, users may print, download, or email 
articles for individual use. This abstract may be abridged. No warranty is given about 
the accuracy of the copy. Users should refer to the original published version of the 
material for the full abstract. (Copyright applies to all Abstracts.). 
 
Treviño, S., Velázquez-Vázquez, D., Sánchez-Lara, E., et al. (2016) Metforminium 
Decavanadate as a Potential Metallopharmaceutical Drug for the Treatment of 
Diabetes Mellitus. Oxidative Medicine and Cellular Longevity, Article ID 6058705. 
Available at: http://downloads.hindawi.com/journals/omcl/2016/6058705.pdf  
  
Abstract:  
New potential drugs based on vanadium are being developed as possible treatments 
for diabetes mellitus (DM) and its complications. In this regard, our working group 
developed metforminium decavanadate (MetfDeca), a compound with hypoglycemic 
and hypolipidemic properties. MetfDeca was evaluated in models of type 1 and type 
2 diabetes mellitus, on male Wistar rats. Alloxan-induction was employed to produce 
DM1 model, while a hypercaloric-diet was employed to generate DM2 model. Two-
month treatments with 3.7 µg (2.5 µM)/300 g/twice a week for DM2 and 7.18 µg (4.8 
µM)/300 g/twice a week for DM1 of MetfDeca, respectively, were administered. The 
resulting pharmacological data showed nontoxicological effects on liver and kidney. 
At the same time, MetfDeca showed an improvement of carbohydrates and lipids in 
tissues and serum. MetfDeca treatment was better than the monotherapies with 
metformin for DM2 and insulin for DM1. Additionally, MetfDeca showed a protective 
effect on pancreatic beta cells of DM1 rats, suggesting a possible regeneration of these 
cells, since they recovered their insulin levels. Therefore, MetfDeca could be 
considered not only as an insulin-mimetic agent, but also as an insulin-enhancing 
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agent. Efforts to elucidate the mechanism of action of this compound are now in 
progress. © 2016 Samuel Treviño et al. 
 

5. ENVIRONMENTAL EFFECTS in PLANTS and SOIL 
Shaheen, S.M., Rinklebe, J., Frohne, T., et al. (2016) Redox effects on release kinetics 
of arsenic, cadmium, cobalt, and vanadium in Wax Lake Deltaic freshwater marsh 
soils. Chemosphere, 150: 740-748.  
 
Abstract:  
The impact of redox potential (E-H), pH, iron (Fe), manganese (Mn), chloride (Cl-), 
aliphatic and aromatic dissolved organic carbon (DOC), and sulfate (SO42-) on the 
release of dissolved arsenic (As), cadmium (Cd), cobalt (Co), and vanadium (V) were 
studied in Louisiana freshwater marsh Wax Lake Delta soil (Mississippi River) using an 
automated biogeochemical microcosm apparatus. The experiment was conducted 
from reducing (-60 mV) to stepwise oxidizing (+491 mV) conditions. The initial pH was 
7.4 and decreased under reducing conditions to 4.9, and remained constant during 
the increase of EN. Concentrations of As (1.3-120.5 mu g L-1), V (0.9-48.6 mu g L-1), 
Fe, DOC, and the specific UV absorbance increased under reducing conditions and 
decreased with rising E-H. Release of As and V appeared to be related to changes of 
E-H/pH, co-precipitation with Fe oxides, and the release of dissolved aromatic carbon 
compounds. Concentrations of soluble Cd (4.8-11.2 mu g L-1), Mn, SO42-, and Cl- 
increased under oxidizing conditions. Release of Co (166.6-258.2 mu g L-1) was related 
to the chemistry of Fe, Mn and DOC. Phospholipid fatty acids analysis indicated the 
potential for the microbial community to be involved in biogeochemical processes 
such as the formation of sulfides, oxidation and reduction of compounds, and the bio-
methylation of elements such as As. Overall, we measured a release of As and V under 
anoxic conditions, while oxic conditions favored the release of Cd. These results 
outline concern on the potential risk of mobilization of toxic elements in temporary 
waterlogged soils for agricultural purposes in deltaic ecosystems. (C) 2015 Elsevier Ltd. 
All rights reserved. 
 
 

6. ENVIRONMENTAL EFFECTS in TERRESTRIAL 
ORGANISMS 
No relevant papers identified. 
 

7. ENVIRONMENTAL EFFECTS in AQUATIC 
ORGANISMS 
Liu, Y., Zhou, Q., Zhao, Y., et al. (2016) Enrichment, Distribution of Vanadium-
Containing Protein in Vanadium-Enriched Sea Cucumber Apostichopus japonicusand 
the Ameliorative Effect on Insulin Resistance. Biological Trace Element 
Research, 171(1): 167-175.  
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Abstract:  
Sea cucumbers are a potential source of natural organic vanadium that may improve 
insulin resistance. In this work, vanadium was accumulated rapidly in blood, body wall, 
and intestine by sea cucumber Apostichopus japonicus. Furthermore, water-soluble 
vanadium-containing proteins, the main form of the organic vanadium, were 
tentatively accumulated and isolated by a bioaccumulation experiment. It was also 
designed to evaluate the beneficial effect of vanadium-containing proteins (VCPs) 
from sea cucumber rich in vanadium on the development of hyperglycemia and insulin 
resistance in C57BL/6J mice fed with a high-fat high-sucrose diet (HFSD). HFSD mice 
treated with VCPs significantly decreased fasting blood glucose, serum insulin, and 
HOMA-IR values as compared to HFSD mice, respectively. Serum adiponectin, resistin, 
TNF-a, and leptin levels in insulin-resistant mice were dramatically reduced by a VCP 
supplement. These results show an ameliorative effect on insulin resistance by 
treatment with VCPs. Such compound seems to be a valuable therapy to achieve 
and/or maintain glycemic control and therapeutic agents in the treatment arsenal for 
insulin resistance and type 2 diabetes. 
 
Romaidi & Ueki, T. (2016) Bioaccumulation of Vanadium by Vanadium-Resistant 
Bacteria Isolated from the Intestine of Ascidia sydneiensis samea. Marine 
Biotechnology, 18(3): 359-371. 
  
Abstract:  
Isolation of naturally occurring bacterial strains from metal-rich environments has 
gained popularity due to the growing need for bioremediation technologies. In this 
study, we found that the vanadium concentration in the intestine of the vanadium-
rich ascidian Ascidia sydneiensis samea could reach 0.67 mM, and thus, we isolated 
vanadium-resistant bacteria from the intestinal contents and determined the ability 
of each bacterial strain to accumulate vanadium and other heavy metals. Nine strains 
of vanadium-resistant bacteria were successfully isolated, of which two strains, V-RA-
4 and S-RA-6, accumulated vanadium at a higher rate than did the other strains. The 
maximum vanadium absorption by these bacteria was achieved at pH 3, and 
intracellular accumulation was the predominant mechanism. Each strain strongly 
accumulated copper and cobalt ions, but accumulation of nickel and molybdate ions 
was relatively low. These bacterial strains can be applied to protocols for 
bioremediation of vanadium and heavy metal toxicity. © 2016 Springer 
Science+Business Media New York. 
 
Shi, Y.X., Mangal, V. & Guéguen, C. (2016) Influence of dissolved organic matter on 
dissolved vanadium speciation in the Churchill River estuary (Manitoba, 
Canada). Chemosphere, 154: 367-374.  
  
Abstract:  
Abstract Diffusive gradients in thin films (DGT) devices were used to investigate the 
temporal and spatial changes in vanadium (V) speciation in the Churchill estuary 
system (Manitoba). Thirty-six DGT sets and 95 discrete water samples were collected 
at 8 river and 3 estuary sites during spring freshet and summer base flow. Dissolved V 



 

 
 

20 

concentration in the Churchill River at summer base flow was approximately 5 times 
higher than those during the spring high flow (27.3 ± 18.9 nM vs 4.8 ± 3.5 nM). DGT-
labile V showed an opposite trend with greater values found during the spring high 
flow (2.6 ± 1.8 nM vs 1.4 ± 0.3 nM). Parallel factor analysis (PARAFAC) conducted on 
95 excitation-emission matrix spectra validated four humic-like (C1C4) and one 
protein-like (C5) fluorescent components. Significant positive relationship was found 
between protein-like DOM and DGT-labile V (r = 0.53, p < 0.05), indicating that 
protein-like DOM possibly affected the DGT-labile V concentration in Churchill River. 
Sediment leachates were enriched in DGT-labile V and protein-like DOM, which can 
be readily released when river sediment began to thaw during spring freshet. 
 
 

8. MISCELLANEOUS 
No relevant papers identified. 
 

 

 

 

 
 
 
 
 
 
 
 
 

 
 


