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Introduction 
This	report	presents	the	bibliographic	details	of	papers	identified	as	being	published	
during	the	period	July	to	September	2017.	
	
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 

Han, X., Lu, X., Qinggeletu, et al. (2017) Health risks and contamination levels of 
heavy metals in dusts from parks and squares of an industrial city in semi-arid area 
of China. International Journal of Environmental Research and Public Health, 
14(8). 
 
Available at: http://www.mdpi.com/1660-4601/14/8/886/pdf 
 
Keywords: Baotou city; Contamination level; Dust; Health risk assessment; Heavy metal 
 
Abstract:  
The contamination characteristics and health risk of barium (Ba), cobalt (Co), chromium 
(Cr), copper (Cu), manganese (Mn), nickel (Ni), lead (Pb), vanadium (V), zinc (Zn), arsenic 
(As), mercury (Hg), and cadmium (Cd) in samples of dust gathered from squares and parks 
of Baotou city, an industrial city situated in a semi-arid location of the northwest China were 
investigated. The contents of Ba, Co, Cr, Cu, Mn, Ni, V, Pb, and Zn in the collected dust 
samples were determined using X-ray fluorescence spectrometry, while the contents of As 
and Hg in the dust were investigated by use of the ICP-MS. Further, cadmium was quantified 
through the atomic absorption spectrometry. Levels of contamination of heavy metals 
analyzed in the dust samples were evaluated using the Geo-Accumulation index (Igeo) as 
well as through a Pollution Load Index (PLI). Their health risks to children and adults were 
evaluated based on the US EPA model of health risk. The findings portrayed that the mean 
concentrations of Ba, Co Cr, Cu, Pb, V, Cd, and Hg were elevated as compared with their 
local soil background values. Mean values of Igeo illustrate the order of Co > Cr> Cd > Hg 
> Pb > Cu > Ba > V > Ni > Mn > Zn > As. It was evident that dusts from the parks and 
squares were “unpolluted” to “moderately polluted”. Assessment of health risk depicts that 
ingestion is the foremost route of exposure in regard to the heavy metals, then the dermal 
adsorption follows. Hg exposure from dust might also set impending health threats to 
children. Besides, the cancer risks of Co, Cr, Ni, Cd, and As are considered to be within the 
presently tolerable range. © 2017 by the authors. 
 
Henríquez-Hernández, L.A., Luzardo, O.P., Boada, L.D., et al. (2017) Study of the 
influencing factors of the blood levels of toxic elements in Africans from 16 
countries. Environmental Pollution, 230: 817-828.  
 
Keywords: Immigrants; Canary islands; Heavy metals; Determinants; Human 
biomonitoring; African countries 
 
Abstract:  
Africa's economy is growing faster than any other continent and it has been estimated that 
the middle class in Africa now exceeds 350 million people. This has meant a parallel increase 
in the importation of consumer goods and in the implementation of communication and 
information technologies (ICT), but also in the generation of large quantities of e-waste. 
However, inadequate infrastructure development remains a major constraint to the 
continent's economic growth and these highly toxic residues are not always adequately 
managed. Few studies have been conducted to date assessing the possible association 
between socioeconomic development factors, including e-waste generation, and blood levels 
of inorganic elements in African population. To disclose the role of geographical, 
anthropogenic, and socioeconomic development determinants on the blood levels of Ag, Al, 
As, Be, Cd, Co, Cr, Hg, Ni, Pb, Sb, and V —all of them frequently found in e-waste—, an 
immigrant population-based study was made including a total of 245 subjects from 16 
countries recently arrived to the Canary Islands (Spain). Women presented higher levels of 
blood elements than men, and Northern Africans (Moroccans) were the most contaminated. 
People from low-income countries exhibited significantly lower blood levels of inorganic 
elements than those from middle-income countries. We found a significant association 
between the use of motor vehicles and the implementation of information and 
communication technologies (ICT) and the level of contamination. Immigrants from the 
countries with a high volume of imports of second-hand electronic equipment, telephone 
and internet use had higher levels of inorganic elements. In general terms, the higher level 
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of economic development the higher the blood levels of inorganic pollutants, suggesting that 
the economic development of Africa, in parallel to e-waste generation and the existence of 
informal recycling sites, have directly affected the level of contamination of the population 
of the continent. ".  
  
Kudabayeva, K., Batyrova, G., Bazargaliyev, Y., et al. (2017) MICROELEMENT 
STATUS IN CHILDREN WITH ENLARGED THYROID GLAND IN WEST KAZAKHSTAN 
REGION. Georgian Medical News, (263): 64-71.  
 
Abstract:  
Aim of research - analysis of content of microelements in hair of children with thyromegaly 
living in the West Kazakhstan region. 159 school children of 6-12 years constantly living in 
this region were studied. Thyroid volume was measured by ultrasonography using an 
ultrasound scanner and evaluated according to body surface area and the gender in 
accordance with the WHO recommendations (2007). Microelements were measured by 
inductively coupled plasma mass spectrometry on NexION 300D (PerkinElmer Inc., USA). 
Excess value of the content of boron at 32.29% and silicon at 21.44% was found in children 
with goiter compared with those from control group. There was a reduction of cadmium at 
37.38%, manganese - 26.48%, lead - 47%, vanadium - 15.5% compared with children with 
the normal volume of the thyroid gland. Correlation analysis showed a positive association 
of thyroid volume and hair trace elements Cu (r=0.423; p=0.001) and Si (r=0.202; p=0.01) 
and between I in hair and Hg (r=0.2978; p=0.001). The results of the multiple regression 
analysis revealed that the amount of thyroid is positively related to the concentration of 
copper and silicon in hair, and in less degree negatively with vanadium. The effect of these 
elements is 23%. Also found a positive dependence of iodine in the hair from indicators of 
mercury and negative from beryllium. Children with goiter show increased content of boron 
and silicon in hair and the decreased level of cadmium, manganese, lead, vanadium. The 
content of iodine in hair of children depends on the indicators of mercury and beryllium.  
 
Li, X.T., Yu, P.F., Gao, Y., et al. (2017) Association between Plasma Metal Levels 
and Diabetes Risk: a Case-control Study in China. Biomedical and Environmental 
Sciences: BES, 30(7): 482-491. 
  
Available at: 
http://www.besjournal.com/Articles/Archive/2017/No7/201707/P02017072839395370930
6.pdf 
 
Keywords: Arsenic; Cadmium; Chromium; Diabetes; Metals 
 
Abstract:  
OBJECTIVE: Many metals, some of which have been classified as environmental endocrine 
disruptors, are used extensively in everyday consumer products and are ubiquitous in our 
living environment. In the present study, we aimed to explore the associations between the 
prevalence risk of type 2 diabetes and plasma levels of 20 trace elements as well as those 
of heavy metals in a Han Chinese population. METHODS: We conducted a case-control study 
to investigate the associations between plasma concentrations of 20 metals and diabetes in 
Jiangsu province. A total of 122 newly diagnosed cases of type 2 diabetes and 429 matched 
controls were recruited from community physical examinations in Suzhou City of Jiangsu 
Province. Plasma metal levels were measured by inductively-coupled plasma mass 
spectrometry. RESULTS: After adjusting for confounders, plasma vanadium, chromium, 
manganese, copper, zinc, arsenic, selenium, strontium, palladium, cadmium, cesium, and 
barium were associated with diabetes risk (P < 0.05). The adjusted OR increased with 
increasing concentration of vanadium, manganese, copper, zinc, and cesium. CONCLUSION: 
Many metals, including manganese, copper, zinc, arsenic, selenium, and cadmium in 
plasma, are associated with the morbidity of diabetes. Monitoring of environmental metal 
levels and further studies are urgently needed. 
  
Yermukhanova, L.S., Urazaeva, S., Artukbaeva, M., et al. (2017) Determination of 
the air pollution index of atmospheric air in Aktobe. Annals of Tropical Medicine 
and Public Health, 10(3): 664-666.  
 
Keywords: Air pollution index; Atmospheric air; Industrial area 
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Abstract:  
Aim: The purpose of this study is to determine the air pollution index of the micro territories 
of Aktobe. An aerogenic ingress of the xenobiotics is the foreground among the 
environmental factors for urban areas. In this regard, monitoring the state of the 
atmosphere of cities to establish quantitative regularities of risk for the health and 
development of the managerial decisions on their basis should be classified as priority 
hygiene problems. Material and Methods: Determination of API was performed based on 
data obtained by three stationary atmosphere state observation points of 
hydrometeorological center, located on the industrial area at a distance, respectively: point 
1 (VI, VII microterritories) - 18 km; Point 2 (IV, V microterritories) - 12 km; and Point 3 (I, 
II, III microterritories) - 3 km. Atmospheric pollution index was calculated for the five 
substances with the highest values. The calculation was based on the content of following 
elements in the urban-industrial environment: iron, manganese, hexavalent chromium, 
magnesium, and vanadium which possess the immunotropic action. Results and Discussion: 
The results obtained by calculation of API show that the highest pollution index is observed 
at point that is 1.6 times greater than in the first observation point and 1.8 times in the 
second observation point. This is explained by the fact that the inhabitants of I, II, and III 
microterritories are the closest to the industrial zone and the most exposed to harmful air 
substances. Conclusion: This is explained by the fact that the inhabitants of I, II, and III 
microterritories are the closest to the industrial zone and the most exposed to harmful air 
substances. © 2017 Annals of Tropical Medicine and Public Health.  

2. HEALTH EFFECTS 
Adebiyi, O., Olayemi, F., Olopade, J., et al. (2017) Cognitive-enhancing effects of 
beta-sitosterol in vanadium-induced neurotoxicity in mice. Journal of 
Neurochemistry, 142: 238. Abstract presented at the ISN-ESN 2017 Meeting, Paris, 
France, 20–24th August 2017. 
 
Keywords: Biochemistry & Molecular Biology; Neurosciences & Neurology 
 
Abstract:  
Environmental discharge of vanadium causes physiological, cognitive and behavioural 
impairments in humans and animals via production of reactive oxygen species leading to 
lipid peroxidation and alteration in antioxidant defence system. The current study was 
carried out to investigate the cognitive-enhancing ability of betasitosterol in vanadium-
induced neurotoxicity. Forty eight mice were divided into four groups (A-D). Group A 
(control) received distilled water, B (standard group); a-tocopherol (500 mg/kg) every 72 
hrs orally and sodium metavanadate (3 mg/ kg) intraperitoneally (i/p), C; a single oral dose 
of b-sitosterol (100 lg) and sodium metavanadate (3 mg/kg) i/p while group D received 
sodium metavanadate (3 mg/kg) only i/p. All experimental groups received treatment for 7 
consecutive days. Cognitive, locomotor and antioxidant activities were evaluated by 
behavioural tests (Morris water maze, open field and hanging wire tests), antioxidant 
enzymes assay (catalase, SOD, GPx, GSH), and oxidative stress markers (MDA, NO and 
H2O2) measurements respectively. Immunohistochemical expression of Myelin Basic Protein 
(MBP) in the brain was also studied. Beta-sitosterol significantly attenuated spatial learning 
deficits; improved motor coordination and reduced anxiety in vanadium neurotoxicity even 
better than the standard. Significant (a ≤ 0.05) increase in free radicals formation, 
decreased antioxidant enzyme activities, structural damage to myelin sheaths and decrease 
expression of MBP were observed in the sodium metavanadate only group, co-administration 
of beta-sitosterol however decreased these pathologic features and immunohistochemistry 
features were not significantly different from control mice. The present study revealed that 
b-sitosterol possesses potent cognitive-enhancing, antioxidant and myelo-protective 
activities.  
 
Han, X., Lu, X., Qinggeletu, et al. (2017) Health risks and contamination levels of 
heavy metals in dusts from parks and squares of an industrial city in semi-arid area 
of China. International Journal of Environmental Research and Public Health, 14(8) 
 
Available at: http://www.mdpi.com/1660-4601/14/8/886/pdf 
 
Keywords: Baotou city; Contamination level; Dust; Health risk assessment; Heavy metal 
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Abstract:  
The contamination characteristics and health risk of barium (Ba), cobalt (Co), chromium 
(Cr), copper (Cu), manganese (Mn), nickel (Ni), lead (Pb), vanadium (V), zinc (Zn), arsenic 
(As), mercury (Hg), and cadmium (Cd) in samples of dust gathered from squares and parks 
of Baotou city, an industrial city situated in a semi-arid location of the northwest China were 
investigated. The contents of Ba, Co, Cr, Cu, Mn, Ni, V, Pb, and Zn in the collected dust 
samples were determined using X-ray fluorescence spectrometry, while the contents of As 
and Hg in the dust were investigated by use of the ICP-MS. Further, cadmium was quantified 
through the atomic absorption spectrometry. Levels of contamination of heavy metals 
analyzed in the dust samples were evaluated using the Geo-Accumulation index (Igeo) as 
well as through a Pollution Load Index (PLI). Their health risks to children and adults were 
evaluated based on the US EPA model of health risk. The findings portrayed that the mean 
concentrations of Ba, Co Cr, Cu, Pb, V, Cd, and Hg were elevated as compared with their 
local soil background values. Mean values of Igeo illustrate the order of Co > Cr> Cd > Hg 
> Pb > Cu > Ba > V > Ni > Mn > Zn > As. It was evident that dusts from the parks and 
squares were “unpolluted” to “moderately polluted”. Assessment of health risk depicts that 
ingestion is the foremost route of exposure in regard to the heavy metals, then the dermal 
adsorption follows. Hg exposure from dust might also set impending health threats to 
children. Besides, the cancer risks of Co, Cr, Ni, Cd, and As are considered to be within the 
presently tolerable range. © 2017 by the authors.  

Kudabayeva, K., Batyrova, G., Bazargaliyev, Y., et al. (2017) MICROELEMENT 
STATUS IN CHILDREN WITH ENLARGED THYROID GLAND IN WEST KAZAKHSTAN 
REGION. Georgian Medical News, (263): 64-71.  

Abstract:  
Aim of research - analysis of content of microelements in hair of children with thyromegaly 
living in the West Kazakhstan region. 159 school children of 6-12 years constantly living in 
this region were studied. Thyroid volume was measured by ultrasonography using an 
ultrasound scanner and evaluated according to body surface area and the gender in 
accordance with the WHO recommendations (2007). Microelements were measured by 
inductively coupled plasma mass spectrometry on NexION 300D (PerkinElmer Inc., USA). 
Excess value of the content of boron at 32.29% and silicon at 21.44% was found in children 
with goiter compared with those from control group. There was a reduction of cadmium at 
37.38%, manganese - 26.48%, lead - 47%, vanadium - 15.5% compared with children with 
the normal volume of the thyroid gland. Correlation analysis showed a positive association 
of thyroid volume and hair trace elements Cu (r=0.423; p=0.001) and Si (r=0.202; p=0.01) 
and between I in hair and Hg (r=0.2978; p=0.001). The results of the multiple regression 
analysis revealed that the amount of thyroid is positively related to the concentration of 
copper and silicon in hair, and in less degree negatively with vanadium. The effect of these 
elements is 23%. Also found a positive dependence of iodine in the hair from indicators of 
mercury and negative from beryllium. Children with goiter show increased content of boron 
and silicon in hair and the decreased level of cadmium, manganese, lead, vanadium. The 
content of iodine in hair of children depends on the indicators of mercury and beryllium.  

Li, X.T., Yu, P.F., Gao, Y., et al. (2017) Association between Plasma Metal Levels 
and Diabetes Risk: a Case-control Study in China. Biomedical and Environmental 
Sciences: BES, 30(7): 482-491. 
  
Available at:                 http://www.besjournal.com/Articles/Archive/2017/ No7/201707/ 
P020170728393953709306.pdf 
 
Keywords: Arsenic; Cadmium; Chromium; Diabetes; Metals 
 
Abstract:  
OBJECTIVE: Many metals, some of which have been classified as environmental endocrine 
disruptors, are used extensively in everyday consumer products and are ubiquitous in our 
living environment. In the present study, we aimed to explore the associations between the 
prevalence risk of type 2 diabetes and plasma levels of 20 trace elements as well as those 
of heavy metals in a Han Chinese population. METHODS: We conducted a case-control study 
to investigate the associations between plasma concentrations of 20 metals and diabetes in 
Jiangsu province. A total of 122 newly diagnosed cases of type 2 diabetes and 429 matched 
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controls were recruited from community physical examinations in Suzhou City of Jiangsu 
Province. Plasma metal levels were measured by inductively-coupled plasma mass 
spectrometry. RESULTS: After adjusting for confounders, plasma vanadium, chromium, 
manganese, copper, zinc, arsenic, selenium, strontium, palladium, cadmium, cesium, and 
barium were associated with diabetes risk (P < 0.05). The adjusted OR increased with 
increasing concentration of vanadium, manganese, copper, zinc, and cesium. CONCLUSION: 
Many metals, including manganese, copper, zinc, arsenic, selenium, and cadmium in 
plasma, are associated with the morbidity of diabetes. Monitoring of environmental metal 
levels and further studies are urgently needed.  
 
Ngwa HA, Ay M, Jin H, Anantharam V, Kanthasamy A and Kanthasamy AG (2017) 
Neurotoxicity of Vanadium. In: Anonymous Neurotoxicity of Metals.: Springer, 
287-301 
 
Keywords: Vanadium Neurotoxicity; Metals; Oxidative stress; Toxicology; 
Neurodegeneration; Parkinson’s disease 
 
Abstract: 
Vanadium (V) is a transition metal that presents in multiple oxidation states and numerous 
inorganic compounds and is also an ultra-trace element considered to be essential for most 
living organisms. Despite being one of the lightest metals, V offers high structural strength 
and good corrosion resistance and thus has been widely adopted for high-strength steel 
manufacturing. High doses of V exposure are toxic, and inhalation exposure to V adversely 
affects the respiratory system. The neurotoxicological properties of V are just beginning to 
be identified. Recent studies by our group and others demonstrate the neurotoxic potential 
of this metal in the nigrostriatal system and other parts of the central nervous system (CNS). 
The neurotoxic effects of V have been mainly attributed to its ability to induce the generation 
of reactive oxygen species (ROS). It is noteworthy that the neurotoxicity induced by 
occupational V exposure commonly occurs with co-exposure to other metals, especially 
manganese (Mn). This review focuses on the chemistry, pharmacology, toxicology, and 
neurotoxicity of V.  
 
Olopade, J., Folarin, O., Olopade, F., et al. (2017) Behavioral changes, oxidative 
stress, brain metal and neuro-inflammatory profiles after chronic vanadium 
administration. Journal of Neurochemistry, 142: 103. Abstract presented at the ISN-
ESN 2017 Meeting, Paris, France, 20–24th August 2017. 
 
Keywords: Biochemistry & Molecular Biology; Neurosciences & Neurology 
 
Abstract:  
Vanadium is a potentially toxic environmental pollutant. Most studies on vanadium 
neurotoxicity have been after acute exposure but in reality some populations are exposed 
for a lifetime. BALB/c mice were divided into vanadium treated, matched controls, and 
animals exposed to vanadium for 3 months and thereafter vanadium withdrawn. Animals 
were tested using Morris water maze at 3, 6, 9, and 12 months of age. Mice were also 
subjected to biochemical, metal profiling and immunohistochemistry. The results showed 
that mice had significant loss in memory abilities from 3 to 12 months of vanadium exposure. 
Animals recovered significantly only 9 months after vanadium withdrawal. Vanadium 
exposure caused increases in levels of oxidative stress markers with a decrease in the 
activities of intrinsic oxidative defense markers from 6 months of vanadium exposure in the 
brain. Withdrawal after 3 months of vanadium exposure reversed oxidative stress from 9 to 
15 months. Metal profiling showed progressive increase in vanadium uptake with regional 
variabilities in latter age. The withdrawal brains still show presence of vanadium metal in 
the brain though less than controls. There were disruption of laying pattern, and cell loss in 
the pre frontal cortex, Hippocampal CA1 pyramidal cells, and Purkinje cells of the cerebellum 
in vanadium exposed brain. With exposure into latter age, the evident neuropathology was 
microgliosis rather than progressive astrogliosis. In conclusion, administration of vanadium 
over a life time in mice resulted in behavioral deficits, derangements in brain antioxidant 
defense system and brain cell architecture, neuroinflammation and brain metal 
accumulation. While memory scores was recovered over time, the metal load and 
pathological effects were not completely eliminated from the brain even after a long time 
withdrawal from vanadium metal.  
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3. BIOLOGICAL MECHANISMS 
Correia, I., Chorna, I., Cavaco, I., et al. (2017) Interaction of [VIVO(acac)2] with 
Human Serum Transferrin and Albumin. Chemistry - an Asian Journal, 12(16): 
2062-2084.  
 
Keywords: Acetylacetonate; Circular dichroism; Mass spectrometry; Transferrin 
 
Abstract:  
[VO(acac)2] is a remarkable vanadium compound and has potential as a therapeutic drug. 
It is important to clarify how it is transported in blood, but the reports addressing its binding 
to serum proteins have been contradictory. We use several spectroscopic and mass 
spectrometric techniques (ESI and MALDI-TOF), small-angle X-ray scattering and size 
exclusion chromatography (SEC) to characterize solutions containing [VO(acac)2] and either 
human serum apotransferrin (apoHTF) or albumin (HSA). DFT and modeling protein 
calculations are carried out to disclose the type of binding to apoHTF. The measured circular 
dichroism spectra, SEC and MALDI-TOF data clearly prove that at least two VO-acac moieties 
may bind to apoHTF, most probably forming [VIVO(acac)(apoHTF)] complexes with residues 
of the HTF binding sites. No indication of binding of [VO(acac)2] to HSA is obtained. We 
conclude that VIVO-acac species may be transported in blood by transferrin. At very low 
complex concentrations speciation calculations suggest that [(VO)(apoHTF)] species form. 
© 2017 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim.  
 
Cunha - de Padua,Monique Meyenberg, Suter Correia Cadena, S.M., de Oliveira 
Petkowicz, C.L., et al. (2017) Toxicity of native and oxovanadium (IV/V) 
galactomannan complexes on HepG2 cells is related to impairment of 
mitochondrial functions. Carbohydrate Polymers, 173: 665-675.  
 
Keywords: Galactomannans; Oxovanadium; HepG2 cells; Cytotoxic effects; Antitumor 
 
Abstract:  
Polysaccharides and vanadium compounds have been studied due to their antitumor 
potential. In this study, the cytotoxic effects of galactomannan preparations on HepG2 cells 
were investigated. Native galactomannan from S. amazonicum (SAGM) and its modified form 
(MSAGM) were complexed with oxovanadium resulting in SAGM:VO and MSAGM:VO, 
respectively. The complexation was confirmed by NMR, FTIR, and AAS. SAGM and 
MSAGM:VO (250 µg/mL) after 72 h decreased viability by 51% and 58%, respectively, while 
the inhibition of the HepG2 cell proliferation was of ∼27% and ∼46%, respectively. SAGM 
and MSAGM:VO (250 µg/mL) significantly inhibited all states of respiration (basal: 85% and 
63%; uncoupled: 90% and 70%; and leak: 30% and 58%) after 72 h. ROS levels increased 
by ∼149% after the treatment with MSAGM:VO (250 µg/mL) for 72 h, while ΔΨm decreased 
by ∼50%. Our results indicate that galactomannan preparations from S. amazonicum, 
especially SAGM and the MSAGM:VO complex, could be considered as potential antitumor 
drugs for further investigations, once they have the ability to make HepG2 cells susceptible 
to death by affecting vital cellular processes such as respiration and ROS generation.  
 
Folarin, O.R., Adaramoye, O.A., Akanni, O.O., et al. (2017) Changes in the brain 
antioxidant profile after chronic vanadium administration in mice. Metabolic Brain 
Disease, Article 58. 
 
Available at: http://journal.frontiersin.org/article/10.3389/fnana.2017.00058/pdf 
 
Keywords: Brain; Neurodegeneration; Reactive oxygen species; Vanadium 
 
Abstract:  
Vanadium is known to induce reactive oxygen species (ROS) in biological systems. Exposure 
to vanadium has been linked to neurological defects affecting the central nervous system 
(CNS) early in life and culminates later to neurodegeneration. This study was designed to 
evaluate the effects of chronic vanadium exposure on antioxidant profile in mice, and 
progressive changes after withdrawal from treatment. A total of 85 male BALB/c mice (4 
weeks old) were used for the experiment and were divided into three groups of vanadium 
exposed (3 mg/kg i.p at 3–18 months treatment), matched controls, and animals exposed 
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to vanadium for three months and thereafter vanadium was withdrawn. Vanadium exposure 
caused significant increases (p<0.05) in levels of malondialdehyde (MDA), hydrogen 
peroxide (H2O2) generation and nitric oxide with a concomitant decrease (p<0.05) in the 
activities of superoxide dismutase (SOD), glutathione peroxidase (GPx), glutathione-S-
transferase and a decline in the level of reduced glutathione (GSH) after 6 months of 
vanadium exposure in the brain. This trend continued in all vanadium-exposed groups (9, 
12, 15 and 18 months) relative to the matched controls. Withdrawal after 3 months of 
vanadium exposure significantly reversed oxidative stress in intoxicated mice from 9 to 15 
months after vanadium withdrawal. We have shown that chronic administration of vanadium 
led to oxidative stress in the brain which is reversible only after a long period of vanadium 
withdrawal. © 2017 Springer Science+Business Media, LLC.  
 
Folarin, O.R., Snyder, A.M., Peters, D.G., et al. (2017) Brain Metal Distribution and 
Neuro-Inflammatory Profiles after Chronic Vanadium Administration and 
Withdrawal in Mice. Frontiers in Neuroanatomy, 11: 58.  
 
Available at: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5524677/pdf/fnana-11-
00058.pdf 
 
Keywords: vanadium; LA-ICP-MS; neuro-inflammation; neurotoxicity; withdrawal; 
ACTIVATED PROTEIN-KINASE; CENTRAL-NERVOUS-SYSTEM; RAT HIPPOCAMPUS; CNS; 
MYELIN; EXPOSURE; INHALATION; MEMORY; MODEL; PENTOXIDE; Anatomy & Morphology; 
Neurosciences & Neurology 
 
Abstract:  
Vanadium is a potentially toxic environmental pollutant and induces oxidative damage in 
biological systems including the central nervous system (CNS). Its deposition in brain tissue 
may be involved in the pathogenesis of certain neurological disorders which after prolonged 
exposure can culminate into more severe pathology. Most studies on vanadium neurotoxicity 
have been done after acute exposure but in reality some populations are exposed for a 
lifetime. This work was designed to ascertain neurodegenerative consequences of chronic 
vanadium administration and to investigate the progressive changes in the brain after 
withdrawal from vanadium treatment. A total of 85 male BALB/c mice were used for the 
experiment and divided into three major groups of vanadium treated (intraperitoneally (i.p.) 
injected with 3 mg/kg body weight of sodium metavanadate and sacrificed every 3 months 
till 18 months); matched controls; and animals that were exposed to vanadium for 3 months 
and thereafter the metal was withdrawn. Brain tissues were obtained after animal sacrifice. 
Sagittal cut sections of paraffin embedded tissue (5 m m) were analyzed by the Laser 
ablation-inductively coupled plasma-mass spectrometry (LA-ICP-MS) to show the absorption 
and distribution of vanadium metal. Also, Haematoxylin and Eosin (H&E) staining of brain 
sections, and immunohistochemistry for Microglia (Iba-1), Astrocytes (GFAP), Neurons 
(Neu-N) and Neu-N + 4',6-diamidine-2 0 -pheynylindole dihydrochloride (Dapi) 
Immunofluorescent labeling were observed for morphological and morphometric 
parameters. The LA-ICP-MS results showed progressive increase in vanadium uptake with 
time in different brain regions with prediction for regions like the olfactory bulb, brain stem 
and cerebellum. The withdrawal brains still show presence of vanadium metal in the brain 
slightly more than the controls. There were morphological alterations (of the layering profile, 
nuclear shrinkage) in the prefrontal cortex, cellular degeneration (loss of dendritic 
arborization) and cell death in the Hippocampal CA1 pyramidal cells and Purkinje cells of the 
cerebellum, including astrocytic and microglial activation in vanadium exposed brains which 
were all attenuated in the withdrawal group. With exposure into old age, the evident 
neuropathology was microgliosis, while progressive astrogliosis became more attenuated. 
We have shown that chronic administration of vanadium over a lifetime in mice resulted in 
metal accumulation which showed regional variabilities with time. The metal profile and 
pathological effects were not completely eliminated from the brain even after a long time 
withdrawal from vanadium metal.  
 
Hong, Y., Liu, T., Liu, Y., et al. (2017) Vanadium compounds induce stronger growth 
suppression in PTEN-deficient prostate cancer cells by ROS-mediated mechanism. 
Journal of Chinese Pharmaceutical Sciences, 26(6): 432-439.  
 
Available at: http://www.jcps.ac.cn/fileup/HTML/1003-1057(2017)6-432-08.shtml 
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Keywords: Diabetes; Prostate cancer; PTEN; Reactive oxygen species; Vanadium 
compounds 
 
Abstract:  
In the present study, we investigated the antiproliferative effect and the underlying 
mechanism of three antidiabetic vanadium compounds, metavanadate, VO(acac)2 and 
VO(ma)2, in human prostate cancer cells (PC-3 and DU-145). The results showed that 
vanadium compounds caused cell cycle arrest at G2/M phase evidenced by the elevation of 
phosphorylated Cdc2 at tyr-15. Moreover, the results revealed that vanadium compounds 
induced reactive oxygen species (ROS) elevation in the two cell lines. The decreased level 
of Cdc25C could be rescued by the antioxidant, N-acetylcysteine, indicating that vanadium 
compounds-induced G2/M arrest was mediated by ROS. Additionally, the three vanadium 
compounds exerted more potent growth inhibitory effect on PC-3 cells which are PTEN-
deficient and with higher level of basal ROS. It suggested that PTEN protein might serve as 
a biomarker for the selectivity of antitumor therapy using ROS-generating agents. Since the 
studied vanadium compounds have been shown the antidiabetic activities in the previous 
studies, there may be additional benefits in the potential application of vanadium compounds 
to suppress the growth of prostate cancer cells.  
 
Kowalski, S., Hac, S., Wyrzykowski, D., et al. (2017) Selective cytotoxicity of 
vanadium complexes on human pancreatic ductal adenocarcinoma cell line by 
inducing necroptosis, apoptosis and mitotic catastrophe process. Oncotarget, 
8(36): 60324-60341.  
 
Available at: http://www.readcube.com/articles/10.18632/oncotarget.19454 
 
Keywords: autophagy; mitotic catastrophe; necroptosis; pancreatic cancer; vanadium 
complexes 
 
Abstract:  
The pancreatic cancer is the fourth leading cause of cancer-related death and characterized 
by one of the lowest five-year survival rate. The current therapeutic options are 
demonstrating minimal effectiveness, therefore studies on new potential anticancer 
compounds, with non-significant side effects are highly desirable. Recently, it was 
demonstrated that vanadium compounds, in particular organic derivatives, exhibit 
anticancer properties against different type of tumor as well as favorable biodistribution from 
a pancreatic cancer treatment perspective.In this research, we showed selective cytotoxic 
effect of vanadium complexes, containing phenanthroline and quinoline as an organic 
ligands, against human pancreatic ductal adenocarcinoma cell line (PANC-1), compared to 
non-tumor human immortalized pancreas duct epithelial cells (hTERT-HPNE). Results 
exhibited that vanadium complexes inhibited autophagy process in selective cytotoxic 
concentration as well as caused the cell cycle arrest in G2/M phase associated with mitotic 
catastrophe and increased level of reactive oxygen species (ROS). Moreover, in higher 
concentration, vanadium derivatives induced a mix type of cell death in PANC-1 cells, 
including apoptotic and necroptotic process.Our investigation emphasizes the anticancer 
potential of vanadium complexes by indicating their selective cytotoxic activity, through 
different process posed by alternative type of cell deaths to apoptosis-resistant cancer cells. 
Further studies supporting the therapeutic potential of vanadium in pancreatic cancer 
treatment is highly recommended.  
 
Le, M., Rathje, O., Levina, A., et al. (2017) High cytotoxicity of vanadium(IV) 
complexes with 1,10-phenanthroline and related ligands is due to decomposition 
in cell culture medium. Journal of Biological Inorganic Chemistry: JBIC: A 
Publication of the Society of Biological Inorganic Chemistry, 22(5): 663-672. 
 
Keywords: Cell culture medium; Cytotoxicity; Metvan; Reactivity; Vanadium 1,10-
phenanthroline 
 
Abstract:  
Cytotoxic effects of Metvan (cis-[VIVO(OSO3)(Me2phen)2], where Me2phen = 4,7-dimethyl-
1,10-phenanthroline) and its analogues with 1,10-phenanthroline (phen) and 2,2'-bipyridine 
(bpy) ligands in cultured human lung cancer (A549) cells have been re-investigated in 
conjunction with reactivity of the V(IV) complexes in neutral aerated aqueous solutions and 
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in cell culture medium. All the V(IV) complexes underwent rapid oxidation to the 
corresponding V(V) species (cis-[VV(O)2L2]+), followed by release of free ligands (shown 
by electrospray mass spectrometry). Decomposition of V(IV) complexes in cell culture 
medium within minutes at 310 K was confirmed by UV-Vis and EPR spectroscopies. High 
cytotoxicities (low muM or sub-muM IC50 range in 72 h assays) were observed for the phen 
and Me2phen complexes, but they were not different from that of the corresponding free 
ligands, which confirmed that the original V(IV) complexes played no significant role in the 
observed biological activities. The cytotoxicities of the ligands were most likely due to their 
complexation of redox-active essential metal ions, such as Cu(II) and Fe(II), in the medium, 
and their increased cellular uptake, leading to oxidative stress-related cell death. These 
results emphasize the need to assess the stability of metal-based drugs under the conditions 
of biological assays, particularly when biologically active ligands, such as 1,10-
phenanthroline and its derivatives, are used. These ligands have high systemic toxicities in 
vivo and their release in the GI tract and blood makes the complexes unsuitable for use as 
anti-cancer drugs.  
 
Levina, A. & Lay, P.A. (2017) Stabilities and Biological Activities of Vanadium 
Drugs: What is the Nature of Active Species? Chemistry, an Asian Journal, 12(14): 
1692-1699. 
  
Keywords: Speciation; cancer; cytotoxicity; diabetes; vanadium 
 
Abstract:  
Diverse biological activities of vanadium(V) drugs mainly arise from their abilities to inhibit 
phosphate-dependent enzymes and to alter cell signaling. Initial interest focused on anti-
diabetic activities but has shifted to anti-cancer and anti-parasitic drugs. V-based anti-
diabetics are pro-drugs that release active components (e.g., H(2)VO(4) ) in biological 
media. By contrast, V anti-cancer drugs are generally assumed to enter cells intact; 
however, speciation studies indicate that nearly all drugs are likely to react in cell culture 
media during in-vitro assays and the same would apply in vivo. The biological activities are 
due to V(V) and/or V(IV) reaction products with cell culture media, or the release of ligands 
(e.g., aromatic diimines, 8-hydroxyquinolines or thiosemicarbazones) that bind to essential 
metal ions in the media. Careful consideration of the stability and speciation of V complexes 
in cell culture media and in biological fluids is essential to design targeted V-based anti-
cancer therapies. 
 
Machado, P.D.A., Morais, J.O.F., Carvalho, G.S.G., et al. (2017) VOSalophen: a 
vanadium complex with a stilbene derivative—induction of apoptosis, autophagy, 
and efficiency in experimental cutaneous leishmaniasis. Journal of Biological 
Inorganic Chemistry, 22(6): 929-939.  
 
Keywords: Apoptosis; Autophagy; Leishmania amazonensis; Murine cutaneous 
leishmaniasis; Vanadium complexes 
 
Abstract:  
In our previous work, we demonstrated the promising in vitro effect of VOSalophen, a 
vanadium complex with a stilbene derivative, against Leishmania amazonensis. Its 
antileishmanial activity has been associated with oxidative stress in L. amazonensis 
promastigotes and L. amazonensis-infected macrophages. In the present study, the 
mechanism involved in the death of parasites after treatment with VOSalophen, as well as 
in vivo effect in the murine model cutaneous leishmaniasis, has been investigated. 
Promastigotes of L. amazonensis treated with VOSalophen presented apoptotic cells 
features, such as cell volume decrease, phosphatidylserine externalization, and DNA 
fragmentation. An increase in autophagic vacuoles formation in treated promastigotes was 
also observed, showing that autophagy also may be involved in the death of these parasites. 
In intracellular amastigotes, DNA fragmentation was observed after treatment with 
VOSalophen, but this effect was not observed in host cells, highlighting the selective effect 
of this vanadium complex. In addition, VOSalophen showed activity in the murine model of 
cutaneous leishmaniasis, without hepatic and renal damages. The outcome described here 
points out that VOSalophen had promising antileishmanial properties and these data also 
contribute to the understanding of the mechanisms involved in the death of protozoa induced 
by metal complexes. © 2017 SBIC.  
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Mateos-Nava, R.A., Rodríguez-Mercado, J.J. & Altamirano-Lozano, M.A. (2016) 
Premature chromatid separation and altered proliferation of human leukocytes 
treated with vanadium (III) oxide. Drug and Chemical Toxicology, 40(4): 457-462. 
 
Keywords: citostatic; lymphocytes; premature chromatid separation; sister chromatid 
exchange; Vanadium (III) oxide 
 
Abstract:  
Vanadium is a widely distributed metal in the Earth’s surface and is released into the 
environment by either natural or anthropogenic causes. Vanadium (III) oxide (V2O3) is 
present in the environment, and many organisms are exposed to this compound; however, 
its effects at the cellular and genetic levels are still unknown. Therefore, in this study, the 
ability of V2O3 to induce chromosomal damage and impair cell proliferation was tested on 
human leukocytes in vitro. The cultures cells were treated for 48 h with different 
concentrations 2, 4, 8 or 16 µg/mL of V2O3, and we use the sister chromatid exchange’s 
(SCE) test and the viability assay to evaluate the effects. In the results, no change was 
observed in either the viability or the frequency of SCE; however, a significant increase was 
observed in the incidence of premature chromatid separation (PCS), and a decrease was 
observed in both the mitotic index (MI) and the replication index (RI). Therefore, it can be 
suggested that V2O3 induces a genotoxic effect at the centromere level, indicating that it is 
a cause of aneuploidy that is capable of altering cell cycle progression. © 2016 Informa UK 
Limited, trading as Taylor & Francis Group.  
 
Rozzo, C., Sanna, D., Garribba, E., et al. (2017) Antitumoral effect of vanadium 
compounds in malignant melanoma cell lines. Journal of Inorganic Biochemistry, 
174: 14-24.  
 
Keywords: Vanadium; Anticancer agents; Malignant melanoma; Apoptosis; Cell cycle 
 
Abstract:  
In this study we evaluated the anticancer activity against malignant melanoma (MM) of four 
different vanadium species: the inorganic anion vanadate(V) (indicated with VN), and three 
oxidovanadium(IV) complexes, [VIVO(dhp)2] where dhp− is the anion 1,2-dimethyl-3-
hydroxy-4(1H)-pyridinonate (indicated with VS2), [VIVO(mpp)2] where mpp− is 1-methyl-
3-hydroxy-4(1H)-pyridinonate (indicated with VS3), and [VIVO(ppp)2] where ppp− is 1-
phenyl-2-methyl-3-hydroxy-4(1H)-pyridinonate (indicated with VS4). The antitumor effects 
of these compounds were studied against two different MM cell lines (A375 and CN-mel) and 
a fibroblast cell line (BJ) as normal control. All tested V compounds exert antiproliferative 
activity on MM cells in a dose dependent manner (IC50 ranges from 2.4µM up to 14µM) 
being A375 the most sensitive cell line. VN and VS2 were the two most active compounds 
against A375 (IC50 of 4.7 and 2.6µM, respectively), causing apoptosis and cell cycle block. 
The experimental data indicate that the cell cycle arrest occurs at different phases for the 
two V species analyzed (G2 checkpoint for VN and G0/G1 for VS2), showing the importance 
of the chemical form in determining their mechanism of action. These results add more 
insights into the landscape of vanadium versatility in biological systems and into its role as 
a potential cancer therapeutic agent. ".  

Sanna, D., Ugone, V., Micera, G., et al. (2017) Speciation in human blood of Metvan, 
a vanadium based potential anti-tumor drug. Dalton Transactions, 46: 8950-8967. 

Abstract:  
The first report on the anti-cancer activity of the compound Metvan, 
[VIVO(Me2phen)2(SO4)], where Me2phen is 4,7-dimethyl-1,10-phenanthroline, dates back 
to 2001. Although it was immediately identified as one of the most promising multitargeted 
anti-cancer V compounds, no development on the medical experimentation was carried out. 
One of the possible reasons is the lack of information on its speciation in aqueous solution 
and its thermodynamic stability, factors which influence the transport in the blood and the 
final form which reaches the target organs. To fill this gap, in this work the speciation of 
Metvan in aqueous solution and human blood was studied by instrumental (EPR, electronic 
absorption spectroscopy, ESI-MS and ESI-MS/MS), analytical (pH-potentiometry) and 
computational (DFT) methods. The results suggested that Metvan transforms at 
physiological pH into the hydrolytic species cis-[VO(Me2phen)2(OH)]+ and that both citrate 
and proteins (transferrin and albumin in the blood serum, and hemoglobin in the 
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erythrocytes) form mixed complexes, denoted [VO(Me2phen)(citrH−1)]2− and VO–
Me2phen–Protein with the probable binding of His-N donors. The measurements with 
erythrocytes suggest that Metvan is able to cross their membrane forming mixed species 
VO–Me2phen–Hb. The redox stability in cell culture medium was also examined, showing 
that ca. 60% is oxidized to VV after 5 h. Overall, the speciation of Metvan in the blood mainly 
depends on the V concentration: when it is larger than 50 µM, 
[VO(Me2phen)(citrH−1)]2− and VO–Me2phen–Protein are the major species, while for 
concentrations lower than 10 µM, (VO)(hTf) is formed and Me2phen is lost. Therefore, it is 
plausible that the pharmacological activity of Metvan could be due to the synergic action of 
free Me2phen, and VIVO and VVO/VVO2 species.  

Sun, L., Wang, K., Li, Y., et al. (2017) Vanadium exposure-induced striatal learning 
and memory alterations in rats. Neurotoxicology, 62: 124-129.  
 
Keywords: Vanadium; Striatum; Learning and memory; Neurotransmitter; Synapsin-1 
 
Abstract:  
Occupational and environmental exposure to vanadium has been associated with toxicities 
in reproductive, respiratory, and cardiovascular systems. The knowledge on whether and 
how vanadium exposure caused neurobehavioral changes remains incomplete. This study 
was designed to investigate the changes in learning and memory following drinking water 
exposure to vanadium, and to conduct the preliminary study on underlying mechanisms. 
Male Sprague-Dawley rats were exposed to vanadium dissolved in drinking water at the 
concentration of 0.0, 0.5, 1.0 and 2.0 g/L, as the control, low-, medium-, and high- dose 
groups, respectively, for 12 weeks. The results by the Morris water maze test showed that 
the time for the testing animal to find the platform in the high exposed group was increased 
by 82.9% and 49.7%, as compared to animals in control and low-dose groups (p < 0.05). 
There were significantly fewer rats in the medium- and high- dose groups than in the control 
group who were capable of crossing the platform (p < 0.05). Quantitation of vanadium by 
atomic absorption spectrophotometry revealed a significant dose-dependent accumulation 
of vanadium in striatum (r = 0.931, p < 0.01). Histopathological examination further 
demonstrated a degenerative damage in vanadium-exposed striatum. Interestingly, with 
the increase of the dose of vanadium, the contents of neurotransmitter ACh, 5-HT and GABA 
in the striatum increased; however, the levels of Syn1 was significantly reduced in the 
exposed groups compared with controls (p < 0.05). These data suggest that vanadium 
exposure apparently reduces the animals’ learning ability. This could be due partly to 
vanadium’s accumulation in striatum and the ensuing toxicity to striatal structure and 
synaptic plasticity. Further research is warranted for mechanistic understanding of 
vanadium-induced neurotoxicity.  

4. USES OF VANADIUM 
Basu, A., Bhattacharjee, A., Ghosh, P., et al. (2017) Sensitizing effects of an 
organovanadium compound during adjuvant therapy with cyclophosphamide in a 
murine tumor model. Biomedicine & Pharmacotherapy, 93: 816-829. 
  
Keywords: Chemotherapy; Sensitization; Mitochondrial pathway of apoptosis; Angiogenesis; 
Oxidative stress; DNA damage 
 
Abstract:  
Various epidemiological and preclinical studies have already established the cancer 
chemopreventive potential of vanadium. In addition, recent studies have also indicated the 
abilities of vanadium-based compounds to induce cell death selectively towards malignant 
cells. Therefore, the objective of the present investigation is to improve the therapeutic 
efficacy and toxicity profile of an alkylating agent, cyclophosphamide, by the concurrent use 
of an organovanadium compound, oxovanadium(IV)-l-cysteine methyl ester complex (VC-
IV). In this study, VC-IV (1 mg/kg b.w., p.o.) was administered alone as well as in 
combination with cyclophosphamide (25 mg/kg b.w., i.p.) in concomitant and pretreatment 
schedules. The results showed that VC-IV in combination with cyclophosphamide resulted in 
an improved therapeutic efficacy as evidenced by reduction of tumor growth and 
prolongation of life span. The observed potentiation was mediated through generation of 
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ROS in tumor cells, which ultimately led to significant DNA damage, and apoptosis in tumor 
cells. Further studies revealed that VC-IV sensitized tumor cells to cyclophosphamide 
therapy by down-regulating the anti-apoptotic protein Bcl-2 and by up-regulating molecules 
like p53, Bax, cytochrome c, caspases, which led to PARP cleavage and apoptosis. Significant 
inhibition of angiogenesis along with reduction in the levels of VEGF-A and MMP-9 in the 
tumor bed by VC-IV further contributed to the sensitization accomplished by VC-IV. 
Moreover, VC-IV ameliorated cyclophosphamide-induced hematopoietic, hepatic and genetic 
damages by modulating the antioxidant status in normal organs. Thus, the present study 
clearly demonstrated the sensitizing and protective efficacy of VC-IV and indicates it may 
serve as a promising adjuvant in cancer chemotherapy. 
  
Chinthala, C.P. & Angappan, S. (2017) Effect of solvent coordination on the 
structure of ß-diketone-based vanadyl complexes and assessment of in vitro 
antidiabetic activity and cytotoxicity. Applied Organometallic Chemistry, 31(9): 
e3700.  
 
Keywords: Cytotoxicity; Diketone-based vanadyl complexes; in vitro antidiabetic; Solvent 
coordination; Cell culture; Dichloromethane; Electrospray ionization; Ketones; Magnetic 
resonance; Mass spectrometry; Metal complexes; Paramagnetic resonance; Single crystals; 
Solvents; Synthesis (chemical); Vanadium compounds; X ray diffraction; Anti diabetics; 
Electrospray ionization mass spectroscopy; Fourier transform infra reds; Physicochemical 
property; Single crystal x-ray diffraction; Spectroscopic technique; Vanadyl complexes; 
Coordination reactions 
 
Abstract:  
The physicochemical properties, thereby the biological efficacy, of metal complexes are 
affected based on their structure and geometry that vary in the presence of coordinating 
and non-coordinating solvents. To investigate this, in the present work, we synthesized three 
hitherto unreported ß-diketone-based oxovanadium(IV) complexes, namely [VO(tfdmh)2] 
(tfdmh =1,1,1-trifluro-5,5-dimethyl-2,4-hexanedione), [VO(dmh)2] (dmh = 2,2-dimethyl-
3,5-hexanedione) and [VO(dbm)2] (dbm = 1,3-diphenylpropane-1,3-dione), and 
characterized them using electron paramagnetic resonance, UV-visible, Fourier transform 
infrared and electrospray ionization mass spectroscopies and single-crystal X-ray diffraction. 
The structural changes in the presence of dichloromethane, dimethylsulfoxide and 
dimethylformamide were analysed using spectroscopic techniques. Further, in vitro glucose 
uptake efficacy and cytotoxicity were assessed using C2C12 (rat skeletal muscle) and HeLa 
(human cervical cancer) cell lines, respectively. © 2017 John Wiley & Sons, Ltd.  
 
Cunha - de Padua,Monique Meyenberg, Suter Correia Cadena, S.M., de Oliveira 
Petkowicz, C.L., et al. (2017) Toxicity of native and oxovanadium (IV/V) 
galactomannan complexes on HepG2 cells is related to impairment of 
mitochondrial functions. Carbohydrate Polymers, 173: 665-675. 
 
Keywords: Galactomannans; Oxovanadium; HepG2 cells; Cytotoxic effects; Antitumor 
 
Abstract:  
Polysaccharides and vanadium compounds have been studied due to their antitumor 
potential. In this study, the cytotoxic effects of galactomannan preparations on HepG2 cells 
were investigated. Native galactomannan from S. amazonicum (SAGM) and its modified form 
(MSAGM) were complexed with oxovanadium resulting in SAGM:VO and MSAGM:VO, 
respectively. The complexation was confirmed by NMR, FTIR, and AAS. SAGM and 
MSAGM:VO (250 µg/mL) after 72 h decreased viability by 51% and 58%, respectively, while 
the inhibition of the HepG2 cell proliferation was of ∼27% and ∼46%, respectively. SAGM 
and MSAGM:VO (250 µg/mL) significantly inhibited all states of respiration (basal: 85% and 
63%; uncoupled: 90% and 70%; and leak: 30% and 58%) after 72 h. ROS levels increased 
by ∼149% after the treatment with MSAGM:VO (250 µg/mL) for 72 h, while ΔΨm decreased 
by ∼50%. Our results indicate that galactomannan preparations from S. amazonicum, 
especially SAGM and the MSAGM:VO complex, could be considered as potential antitumor 
drugs for further investigations, once they have the ability to make HepG2 cells susceptible 
to death by affecting vital cellular processes such as respiration and ROS generation. 
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de Castro, D.T., Valente, M.L.d.C., Aires, C.P., et al. (2017) Elemental ion release 
and cytotoxicity of antimicrobial acrylic resins incorporated with nanomaterial. 
Gerodontology, 34(3): 320-325. 
 
Keywords: acrylic resins; biocompatibility testing; nanotechnology; products with 
antimicrobial action 
 
Abstract:  
OBJECTIVES: This study evaluated the release of ions and the cytotoxicity of acrylic resins 
incorporated with silver vanadate decorated with silver nanoparticles (AgVO3 ).; 
BACKGROUND: The inhibition of the accumulation of microorganisms on the resins is critical 
in preventing diseases. However, the hypothesis is that the release of ions from the 
incorporation of AgVO3 may be important in biocompatibility.; MATERIALS AND METHODS: 
Specimens of autopolymerising (AP) and heat-polymerising resin (HP) with AgVO3 were 
prepared and immersed in culture medium. The release of silver ions (Ag) and vanadium(V) 
was evaluated by mass spectrometry with inductively coupled plasma (ICP-MS) (n=9) and 
the cell viability of fibroblasts L929 by MTT (3-[4,5-dimethylthiazol-2yl]-2,5-
diphenyltetrazolium bromide) (n=12). The results were evaluated with analysis of variance 
(ANOVA), Tukey and Pearson correlation test (alpha=.05).; RESULTS: The groups containing 
AgVO3 presented a difference in relation to the control (0%) regarding the release of Ag and 
V (P<.0001). All groups showed a reduction in L929 viability when compared with the cellular 
control (100%) (P<.0001). In comparison with the control resins for HP, a reduction in the 
metabolism of cells occurred starting at 2.5% and for AP at 5% (P<.0001). A positive 
correlation was found between the concentration of AgVO3 and the ion release, and a 
negative between the ion release and the cell viability.; CONCLUSIONS: Significant numbers 
of Ag and V ions were released from resins with higher concentrations ofAgVO3, presenting 
cytotoxicity for cells, suggesting that the use of low concentrations is indicated to avoid risks 
to patients. © 2017 John Wiley & Sons A/S and The Gerodontology Association. Published 
by John Wiley & Sons Ltd.  
 
Duan, L., Ye, J., Sun, W., et al. (2017) A novel PTP1b inhibitor vanadium-flavone 
complex: synthesis and pharmacodynamic evaluation in streptozotocin-induced 
diabetic mice. Medicinal Chemistry Research, 26(9): 1863-1870. 
 
Keywords: Oxide-vanadium; Baicalein; PTP1b inhibitor; Diabetic mice; Diabetes 
complications 
 
Abstract:  
Protein tyrosine phosphatase 1b is a negative regulator of insulin action and is emerging as 
a potential drug target for type 2 diabetes mellitus. A novel protein tyrosine phosphatase 1b 
inhibitor vanadium-flavone complex, bis(5,6,7-trihydroxyflavone)-oxovanadium, was 
synthesized and characterized by mass spectrometer, inductively coupled plasma, infrared, 
ultraviolet, electron paramagnetic resonance, X-ray photoelectron spectroscopy and thermal 
gravity analysis. Bis(5,6,7-trihydroxyflavone)-oxovanadium showed good anti-diabetic 
effect in streptozocin -induced diabetic mice without gastrointestinal stimulation and 
induction of hypoglycemia in normoglycemic mice. In vitro, the protein tyrosine phosphatase 
1b inhibition activity of bis(5,6,7-trihydroxyflavone)-oxovanadium was enhanced after 
storage, during which bis(5,6,7-trihydroxyflavone)-oxovanadium could be decomposed 
gradually and the concentration of VO2+ would gradually increase. In vivo, baicalein not 
only transports VO2+ to the target organ, but also improves the morphology and function 
of pancreatic islets via its anti-inflammation activity. Thus bis(5,6,7-trihydroxyflavone)-
oxovanadium is a promising potential drug for the treatment of type 2 diabetes mellitus.  
 
Hong, X., Liu, L., Lu, W., et al. (2017) A vanadium(V) terpyridine complex: 
synthesis, characterization, cytotoxicity in vitro and induction of apoptosis in 
cancer cells. Transition Metal Chemistry, 42(5): 459-467. 
  
Keywords: CRYSTAL-STRUCTURES; DNA DAMAGE; MITOCHONDRIAL; LIGANDS; DEATH; 
Chemistry 
 
Abstract:  
A vanadium(V) complex, [VO2(tpy)]ClO4 (1, tpy = 2,2′:6′2″-terpyridine), was synthesized 
and characterized by physicochemical and spectroscopic methods, as well as by single-
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crystal and powder X-ray diffraction analysis. Complex 1 has a five-coordinate distorted 
trigonal bipyramidal geometry. The in vitro cytotoxicity of complex 1 was evaluated against 
cell lines of liver hepatocellular carcinoma HepG-2, cervical cancer HeLa, lung carcinoma 
A549, osteoma sarcomatosum HOS, hepatocarcinoma BEL-7402 and normal human hepatic 
cells LO2 by MTT (3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide) assays. 
The complex displays excellent antitumor activity against the selected cell lines compared 
with cisplatin and also exhibits lower cytotoxicity toward LO2 cells. Morphological and 
staining experiments demonstrated that complex 1 induces BEL-7402 cell apoptosis 
mediated through reactive oxygen species, DNA fragmentation and decrease in 
mitochondrial membrane potential. In addition, cell cycle distribution investigations showed 
that complex 1 inhibits cell growth at the G0/G1 phase.  
 
Hong, Y., Liu, T., Liu, Y., et al. (2017) Vanadium compounds induce stronger growth 
suppression in PTEN-deficient prostate cancer cells by ROS-mediated mechanism. 
Journal of Chinese Pharmaceutical Sciences, 26(6): 432-439.  
 
Available at: http://www.jcps.ac.cn/fileup/HTML/1003-1057(2017)6-432-08.shtml 
 
Keywords: Diabetes; Prostate cancer; PTEN; Reactive oxygen species; Vanadium 
compounds 
 
Abstract:  
In the present study, we investigated the antiproliferative effect and the underlying 
mechanism of three antidiabetic vanadium compounds, metavanadate, VO(acac)2 and 
VO(ma)2, in human prostate cancer cells (PC-3 and DU-145). The results showed that 
vanadium compounds caused cell cycle arrest at G2/M phase evidenced by the elevation of 
phosphorylated Cdc2 at tyr-15. Moreover, the results revealed that vanadium compounds 
induced reactive oxygen species (ROS) elevation in the two cell lines. The decreased level 
of Cdc25C could be rescued by the antioxidant, N-acetylcysteine, indicating that vanadium 
compounds-induced G2/M arrest was mediated by ROS. Additionally, the three vanadium 
compounds exerted more potent growth inhibitory effect on PC-3 cells which are PTEN-
deficient and with higher level of basal ROS. It suggested that PTEN protein might serve as 
a biomarker for the selectivity of antitumor therapy using ROS-generating agents. Since the 
studied vanadium compounds have been shown the antidiabetic activities in the previous 
studies, there may be additional benefits in the potential application of vanadium compounds 
to suppress the growth of prostate cancer cells.  
 
Kowalski, S., Hac, S., Wyrzykowski, D., et al. (2017) Selective cytotoxicity of 
vanadium complexes on human pancreatic ductal adenocarcinoma cell line by 
inducing necroptosis, apoptosis and mitotic catastrophe process. Oncotarget, 
8(36): 60324-60341.  
Available at: http://www.readcube.com/articles/10.18632/oncotarget.19454 
Keywords: autophagy; mitotic catastrophe; necroptosis; pancreatic cancer; vanadium 
complexes 
 
Abstract:  
The pancreatic cancer is the fourth leading cause of cancer-related death and characterized 
by one of the lowest five-year survival rate. The current therapeutic options are 
demonstrating minimal effectiveness, therefore studies on new potential anticancer 
compounds, with non-significant side effects are highly desirable. Recently, it was 
demonstrated that vanadium compounds, in particular organic derivatives, exhibit 
anticancer properties against different type of tumor as well as favorable biodistribution from 
a pancreatic cancer treatment perspective.In this research, we showed selective cytotoxic 
effect of vanadium complexes, containing phenanthroline and quinoline as an organic 
ligands, against human pancreatic ductal adenocarcinoma cell line (PANC-1), compared to 
non-tumor human immortalized pancreas duct epithelial cells (hTERT-HPNE). Results 
exhibited that vanadium complexes inhibited autophagy process in selective cytotoxic 
concentration as well as caused the cell cycle arrest in G2/M phase associated with mitotic 
catastrophe and increased level of reactive oxygen species (ROS). Moreover, in higher 
concentration, vanadium derivatives induced a mix type of cell death in PANC-1 cells, 
including apoptotic and necroptotic process.Our investigation emphasizes the anticancer 
potential of vanadium complexes by indicating their selective cytotoxic activity, through 
different process posed by alternative type of cell deaths to apoptosis-resistant cancer cells. 



 

 
 

18 

Further studies supporting the therapeutic potential of vanadium in pancreatic cancer 
treatment is highly recommended.  
 
Murugan, K., Samidoss, C.M., Theerthagiri, J., et al. (2017) Solution Combustion 
Synthesis of Hierarchically Structured V2O5 Nanoflakes: Efficacy Against 
Plasmodium falciparum, Plasmodium berghei and the Malaria Vector Anopheles 
stephensi. Journal of Cluster Science, 28(4): 2337-2348. 
 
Keywords: Chemosuppression; Larvicide; Malaria; Nanosynthesis; LITHIUM-ION 
BATTERIES; SILVER NANOPARTICLES; ANTIPLASMODIAL ACTIVITY; CULEX-
QUINQUEFASCIATUS; OVIPOSITION DETERRENTS; VETERINARY IMPORTANCE; PREDATION 
EFFICIENCY; LARVICIDAL ACTIVITY; VANADIUM CARBIDE; CATHODE; MATERIAL; 
Chemistry 
 
Abstract:  
The effective prevention and treatment of malaria still represent a major public health 
challenge. Here, the solution combustion method was used for the synthesis of hierarchically 
structured V2O5 nanoflakes. The toxicity of V2O5 nanoflakes was evaluated on the malaria 
vector Anopheles stephensi and on the malaria parasites Plasmodium falciparum and P. 
berghei, relying to in vitro and in vivo assays. V2O5 nanoflakes were examined by various 
techniques, including powder X-ray diffraction, field emission scanning electron microscopy 
(FESEM), energy dispersive X-ray spectroscopy (XRD), and high resolution transmission 
electron microscopy (HR-TEM). LC50 of V2O5 nanoflakes against A. stephensi larvae and 
pupae were 1.936 ppm (larva I), 3.606 ppm (II), 4.750 ppm (III), 6.636 ppm (IV), and 
8.876 ppm (pupae). Furthermore, the antiplasmodial activity of V2O5 nanoflakes was 
evaluated against chloroquine-resistant (CQ-r) and CQ-sensitive (CQ-s) strains of P. 
falciparum. IC50 of V2O5 nanoflakes were 84.54 mu g/ml (CQ-s) and 88.17 mu g/ml (CQ-
r). In vivo antiplasmodial experiments conducted on P. berghei infecting albino mice showed 
moderate activity of V2O5 nanoflakes, if compared to chloroquine. Overall, our results 
highlighted the promising potential of the solution combustion method for the synthesis of 
hierarchically structured V2O5 nanoflakes, which showed really high efficacy as mosquito 
larvicides and pupicides. 
  
Rozzo, C., Sanna, D., Garribba, E., et al. (2017) Antitumoral effect of vanadium 
compounds in malignant melanoma cell lines. Journal of Inorganic Biochemistry, 
174: 14-24.  
 
Keywords: Vanadium; Anticancer agents; Malignant melanoma; Apoptosis; Cell cycle 
 
Abstract:  
In this study we evaluated the anticancer activity against malignant melanoma (MM) of four 
different vanadium species: the inorganic anion vanadate(V) (indicated with VN), and three 
oxidovanadium(IV) complexes, [VIVO(dhp)2] where dhp− is the anion 1,2-dimethyl-3-
hydroxy-4(1H)-pyridinonate (indicated with VS2), [VIVO(mpp)2] where mpp− is 1-methyl-
3-hydroxy-4(1H)-pyridinonate (indicated with VS3), and [VIVO(ppp)2] where ppp− is 1-
phenyl-2-methyl-3-hydroxy-4(1H)-pyridinonate (indicated with VS4). The antitumor effects 
of these compounds were studied against two different MM cell lines (A375 and CN-mel) and 
a fibroblast cell line (BJ) as normal control. All tested V compounds exert antiproliferative 
activity on MM cells in a dose dependent manner (IC50 ranges from 2.4µM up to 14µM) 
being A375 the most sensitive cell line. VN and VS2 were the two most active compounds 
against A375 (IC50 of 4.7 and 2.6µM, respectively), causing apoptosis and cell cycle block. 
The experimental data indicate that the cell cycle arrest occurs at different phases for the 
two V species analyzed (G2 checkpoint for VN and G0/G1 for VS2), showing the importance 
of the chemical form in determining their mechanism of action. These results add more 
insights into the landscape of vanadium versatility in biological systems and into its role as 
a potential cancer therapeutic agent. ".  
 
Sanna, D., Ugone, V., Micera, G., et al. (2017) Speciation in human blood of Metvan, 
a vanadium based potential anti-tumor drug. Dalton Transactions, 46: 8950-8967. 
 
Abstract:  
The first report on the anti-cancer activity of the compound Metvan, 
[VIVO(Me2phen)2(SO4)], where Me2phen is 4,7-dimethyl-1,10-phenanthroline, dates back 
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to 2001. Although it was immediately identified as one of the most promising multitargeted 
anti-cancer V compounds, no development on the medical experimentation was carried out. 
One of the possible reasons is the lack of information on its speciation in aqueous solution 
and its thermodynamic stability, factors which influence the transport in the blood and the 
final form which reaches the target organs. To fill this gap, in this work the speciation of 
Metvan in aqueous solution and human blood was studied by instrumental (EPR, electronic 
absorption spectroscopy, ESI-MS and ESI-MS/MS), analytical (pH-potentiometry) and 
computational (DFT) methods. The results suggested that Metvan transforms at 
physiological pH into the hydrolytic species cis-[VO(Me2phen)2(OH)]+ and that both citrate 
and proteins (transferrin and albumin in the blood serum, and hemoglobin in the 
erythrocytes) form mixed complexes, denoted [VO(Me2phen)(citrH−1)]2− and VO–
Me2phen–Protein with the probable binding of His-N donors. The measurements with 
erythrocytes suggest that Metvan is able to cross their membrane forming mixed species 
VO–Me2phen–Hb. The redox stability in cell culture medium was also examined, showing 
that ca. 60% is oxidized to VV after 5 h. Overall, the speciation of Metvan in the blood mainly 
depends on the V concentration: when it is larger than 50 µM, 
[VO(Me2phen)(citrH−1)]2− and VO–Me2phen–Protein are the major species, while for 
concentrations lower than 10 µM, (VO)(hTf) is formed and Me2phen is lost. Therefore, it is 
plausible that the pharmacological activity of Metvan could be due to the synergic action of 
free Me2phen, and VIVO and VVO/VVO2 species.  
 
Scalese, G., Florencia Mosquillo, M., Rostán, S., et al. (2017) Heteroleptic 
oxidovanadium(IV) complexes of 2-hydroxynaphtylaldimine and polypyridyl 
ligands against Trypanosoma cruzi and prostate cancer cells. Journal of Inorganic 
Biochemistry, 175: 154-166.  
 
Keywords: Vanadium; Schiff bases; Polypyridyl ligands; Trypanosoma cruzi; Antitumor 
agents; Antimetastatic activity 
 
Abstract:  
Abstract In Latin America Chagas disease is an endemic illness caused by the parasite 
Trypanosoma cruzi, killing more people than any other parasitic disease. Current 
chemotherapies are old and inadequate, thus the development of efficient ones is urgently 
needed. Vanadium-based complexes have been shown to be a promising approach both 
against parasitic diseases and cancer and this study aims to achieve significant advances in 
the pursue of effective compounds. Heteroleptic vanadium complexes of Schiff bases and 
polypyridine compounds were prepared and their stability in solution evaluated by EPR and 
NMR spectroscopy. Their in vitro activities were evaluated against T. cruzi and a set of cells 
lines representative of human cancer conditions, namely ovarian, breast and prostate 
cancer. In T. cruzi, most of the complexes depicted IC50 values in the low µM range, induced 
changes of mitochondrial membrane potential and apoptosis. In cancer cells, complexes 
showed good to moderate activity and in metastatic cells (prostate PC3), some complexes 
inhibited the migratory ability, this suggesting that they display antimetastatic potential. 
Interestingly, complex 5 seemed to have a dual effect being the most cytotoxic complex on 
all cancer cells and also the most active anti-T-cruzi compound of the series. Globally the 
complexes showed promising anticancer and anti T. cruzi activities and also displayed some 
characteristics indicating they are worth to be further explored as antimetastatic drugs.  
 
Schussler, S.D., Uske, K., Marwah, P., et al. (2017) Controlled Release of Vanadium 
from a Composite Scaffold Stimulates Mesenchymal Stem Cell 
Osteochondrogenesis. The AAPS Journal, 19(4): 1017-1028.  
 
Keywords: biocomposite; bone; insulin mimetic; mesenchymal stem cells; vanadium 
 
Abstract:  
Large bone defects often require the use of autograft, allograft, or synthetic bone graft 
augmentation; however, these treatments can result in delayed osseous integration. A tissue 
engineering strategy would be the use of a scaffold that could promote the normal fracture 
healing process of endochondral ossification, where an intermediate cartilage phase is later 
transformed to bone. This study investigated vanadyl acetylacetonate (VAC), an insulin 
mimetic, combined with a fibrous composite scaffold, consisting of polycaprolactone with 
nanoparticles of hydroxyapatite and beta-tricalcium phosphate, as a potential bone tissue 
engineering scaffold. The differentiation of human mesenchymal stem cells (MSCs) was 
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evaluated on 0.05 and 0.025 wt% VAC containing composite scaffolds (VAC composites) in 
vitro using three different induction media: osteogenic (OS), chondrogenic (CCM), and 
chondrogenic/osteogenic (C/O) media, which mimics endochondral ossification. The 
controlled release of VAC was achieved over 28 days for the VAC composites, where 
approximately 30% of the VAC was released over this period. MSCs cultured on the VAC 
composites in C/O media had increased alkaline phosphatase activity, osteocalcin 
production, and collagen synthesis over the composite scaffold without VAC. In addition, 
gene expressions for chondrogenesis (Sox9) and hypertrophic markers (VEGF, MMP-13, and 
collagen X) were the highest on VAC composites. Almost a 1000-fold increase in VEGF gene 
expression and VEGF formation, as indicated by immunostaining, was achieved for cells 
cultured on VAC composites in C/O media, suggesting VAC will promote angiogenesis in 
vivo. These results demonstrate the potential of VAC composite scaffolds in supporting 
endochondral ossification as a bone tissue engineering strategy. 
  

5. ENVIRONMENTAL EFFECTS in PLANTS and SOIL 
Pastrana-Corral, M.A., Wakida, F.T., Temores-Peña, J., et al. (2017) Heavy metal 
pollution in the soil surrounding a thermal power plant in Playas de Rosarito, 
Mexico. Environmental Earth Sciences, 76(16). 
 
Keywords: Environmental impact; Fly ash; Fuel oil; Geoaccumulation; Vanadium 
 
Abstract:  
The generation of electricity has been identified as one of the main pollutant activities, and 
some studies have established an increment of heavy metals in soil in the areas surrounding 
these plants. The aim of this study was to evaluate the soil concentrations of heavy metals 
in the zone surrounding a thermoelectric power in Mexico. Thirty-two top soil samples (0–5 
cm) were collected; additionally, four depth profiles (1 m) were investigated. Median 
concentrations for chromium, vanadium, nickel, mercury, and cadmium were 47, 47, 73, 
0.02, and 0.01 mg/kg, respectively. Higher Cr, Ni, and V concentrations were observed in 
the soil depth profiles located closer to the plant in comparison with the concentrations found 
in the soil depth profile located further away from the plant; these results may indicate a 
possible accumulation of these metals. The geoaccumulation index results indicated that 
most of the sites were in the classifications of unpolluted and unpolluted to moderately 
polluted (classes 1 and 2). The statistical results showed that downwind of the plant in 
relation to the prevailing winds, there was a strong correlation between soil concentrations 
of chromium, copper, nickel, and vanadium. Based on the results of this study, it can be 
concluded that the use of fuel oil at the thermoelectric plant contributed to the accumulation 
of vanadium and nickel in the soil of the surrounding areas, as well as chromium and copper. 
© 2017, Springer-Verlag GmbH Germany.  
 
Wisawapipat, W. & Kretzschmar, R. (2017) Solid Phase Speciation and Solubility 
of Vanadium in Highly Weathered Soils. Environmental Science & Technology, 
51(15): 8254-8262.  
 
Abstract:  
Vanadium (V) is increasingly recognized both as a medical trace element with essential 
biological functions and as a potentially toxic environmental pollutant, yet the current 
knowledge on V speciation in soils is limited. Here, we investigated the chemical speciation 
and extractability of V in highly weathered tropical soils, which are often rich in V compared 
to soils of temperate climatic regions. Vanadium K-edge X-ray absorption near edge 
structure (XANES) spectra of soil samples, along with a range of reference compounds 
differing in V-oxidation state and coordination chemistry, revealed the predominance of 
V4+/5+ in a primarily octahedral or tetrahedral coordination. The soil spectra were best 
fitted with linear combinations of reference spectra of V4+ in the structure of kaolinite, V5+ 
adsorbed to kaolinite, and other V5+-sorbed solids. Vanadate adsorbed to goethite, 
ferrihydrite, gibbsite, and/or Fe(III)–natural organic matter complexes and V4+ in the 
structure of goethite may be present, but cannot unequivocally be distinguished from each 
other by XANES spectroscopy. Sequential and single chemical extractions provided 
complementary information on the solubility of V under various conditions. The most labile 
V fractions, interpreted as weakly and strongly adsorbed V5+, are the most relevant to V 
mobility and bioavailability in the environment, and accounted for only ~2% of total soil V. 
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Our results demonstrate that kaolinite and Fe oxides can effectively sequester V in highly 
weathered soils by mechanisms of adsorption and structural incorporation, and are relevant 
to other Fe-oxide-rich environments under acidic and oxic conditions.  
 
Xiao, X., Jiang, Z., Guo, Z., et al. (2017) Effect of simulated acid rain on leaching 
and transformation of vanadium in paddy soils from stone coal smelting area. 
Process Safety and Environmental Protection, 109: 697-703.  
 
Keywords: Vanadium; Leaching behavior; Simulated acid rain; Paddy soil; Stone coal 
smelting area 
 
Abstract:  
The agricultural soil contaminated with vanadium (V) has been attracting attention due to 
its adverse effect on human health and ecosystems. In this study, the leaching risk and 
transformation characteristics of V in contaminated paddy soils collected from the vicinity of 
stone coal smelting area were evaluated by a column leaching experiment with simulated 
acid rain (SAR). The results showed that the amount of soluble V leached was slight and 
only accounted for 0.04–0.06% of the total V, however, the concentrations of V in leachates 
after leaching with 10 years of rainfall precipitation using SAR at pH 4.5, pH 5.6 and neutral 
pH 7.0 were found to to be 49.0, 71.3 and 61.1 µg/l, respectively, which were higher than 
or near to the V threshold limit of Chinese Environmental Quality Standards for Surface 
Water (50 µg/l) (GB 3838-2002). The percentages of V in both the reducible and oxidizable 
fractions of the soils increased by 2.10–3.50%, whilst that in residual fraction decreased by 
4.52–6.07% after leaching. The results suggest that the mobility of V in polluted paddy soil 
is increased by long-term rainfall leaching and poses a potential risk of V pollution in 
surrounding water.  
 
Yang, J., Wang, M., Jia, Y., et al. (2017) Toxicity of vanadium in soil on soybean at 
different growth stages. Environmental Pollution, 231, Part 1: 48-58. 
 
Keywords: Bioavailability; Toxicity; Vanadium; Soybean; Soil 
 
Abstract:  
Vanadium(V) is present in trace amounts in most plants and widely distributed in soils. 
However, the environmental toxicity of V compound in soils is controversial. A greenhouse 
study with soybean from germination to bean production under exposure to pentavalent V 
[V(V)] was conducted to elucidate the interaction of plants and V fractions in soils and to 
evaluate the toxicity of V at different plant growth stages. Soybean growth has no effect on 
non-specific-bond and specific-bond fractions of V in soils, but V fractionation occurred in 
more extraction-resistant phases at high V concentrations. High concentrations of V(V) 
postponed the germination and growth of the soybeans. Bean production was less than half 
of that of the control at 500 mg kg−1 spiked V(V). For the 0 mg kg−1 spiked V(V) treated 
plants, the root was not the main location where V was retained. Vanadium in the soils at ≤ 
250 mg kg−1 did not significantly affect the V concentration in the shoot and leaf of 
soybeans. With the increase in V concentration in soil, V concentrations in roots increased, 
whereas those in beans and pods decreased. From vegetative growth to the reproductive 
growth, the soybeans adsorbed more V and accumulated more V in the roots, with <20% 
transported to the aboveground parts. Hence, the analysis of V concentration in vegetative 
tissues or beans may not be a useful indicator for V pollution in soil. Meanwhile, the ratio of 
V concentration in cell wall to the total V concentration in the root increased with the increase 
in V(V) concentration in soils. Our results revealed that high concentrations of V inhibited 
soybean germination and biomass production. However, plants may produce self-defense 
systems to endure V toxicity.  
 

6. ENVIRONMENTAL EFFECTS in TERRESTRIAL 
ORGANISMS 

No titles identified. 
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7. ENVIRONMENTAL EFFECTS in AQUATIC 
ORGANISMS 
Gao, B., Gao, L., Zhou, Y., et al. (2017) Evaluation of the dynamic mobilization of 
vanadium in tributary sediments of the Three Gorges Reservoir after water 
impoundment. Journal of Hydrology, 551: 92-99.  
 
Available at:  
https://www.researchgate.net/profile/Bo_Gao4/publication/317261915_Evaluation_of_the
_dynamic_mobilization_of_vanadium_in_tributary_sediments_of_the_Three_Gorges_Reser
voir_after_water_impoundment/links/5945368eaca2722db4a0c06a/Evaluation-of-the-
dynamic-mobilization-of-vanadium-in-tributary-sediments-of-the-Three-Gorges-Reservoir-
after-water-impoundment.pdf 
 
Keywords: Three Gorges Reservoir; Sediments; Vanadium; Diffusive gradients in thin films; 
Sequential extraction 
 
Abstract:  
The Three Gorges Reservoir (TGR) is the largest water resource protection zone in China, 
and environmental safety is crucial to its operation. For both aqueous and sediment phases, 
diffusive gradients in thin films (DGT), total vanadium (V) concentration (CTotal-V), and 
community Bureau of Reference (BCR) sequential extraction data were used to measure the 
pollution characteristics, horizontal and vertical distributions of DGT-labile V, and the 
dynamic mobilization of V in a typical tributary (the Meixi River) of the TGR. The results 
showed that CTotal-V in the surface sediments were obviously higher than the background 
values in sediment and soil, indicating a potential anthropogenic input of V in this area. A 
positive relationship was found between total organic carbon (TOC) and CTotal-V in the 
sediments, indicating that the pollution characteristics of V were associated with TOC. In 
addition, horizontal and vertical distributions of the fluxes of DGT-labile V (FDGT-V) varied 
among the four DGT probes. In the same DGT probe, the horizontal distributions (0–6 mm, 
6–12 mm and 12–18 mm) of FDGT-V were similar in the overlying water; however, the 
values showed a poor coincidence with those recorded in the sediment. The vertical 
distribution of FDGT-V in the same DGT probe showed similar tendencies. In fact, CDGT-V 
is significantly negatively correlated with CDGT-Fe, demonstrating that V had an inversely 
diffusive tendency with Fe. Moreover, diffusion fluxes of V at the sediment-water interface 
illustrated that the release characteristics of V varied among the sampling sites. In addition, 
the BCR fraction of V in the surface sediments of the four sampling sites showed that V 
mainly existed in the residual fraction (88.04–88.57%). The concentrations of DGT-labile V 
(CDGT-V) were considerably lower than the non-residual fractions (the sum of 
exchangeable, reducible, and oxidizable fractions) measured by BCR sequential extraction. 
Correlation analysis showed that CDGT-V had no correlation with non-residual V fractions, 
indicating that it is doubtful whether BCR extraction alone can be used to predict the 
bioavailability of V in this study.  
 
Koski, M., Stedmon, C. & Trapp, S. (2017) Ecological effects of scrubber water 
discharge on coastal plankton: Potential synergistic effects of contaminants 
reduce survival and feeding of the copepod Acartia tonsa. Marine Environmental 
Research, 129: 374-385. 
  
Keywords: Copepod; Feeding; Metals; Scrubber discharge water; Survival; Synergistic 
effects 
 
Abstract:  
To meet the oncoming requirements for lower sulphur emissions, shipping companies can 
install scrubbers where the exhaust is sprayed with seawater and subsequently discharged 
to the sea. The discharge water has a pH around 3 and contains elevated concentrations of 
vanadium, nickel, lead and hydrocarbons. We investigated 1) the threshold concentrations 
of scrubber discharge water for survival, feeding and reproduction of the copepod Acartia 
tonsa, 2) whether the effects depend on the exposure route and 3) whether exposure to 
discharge water can be detected in field-collected organisms. A direct exposure to discharge 
water increased adult copepod mortality and reduced feeding at metal concentrations which 
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were orders of magnitude lower than the lethal concentrations in previous single-metal 
studies. In contrast, reproduction was not influenced by dietary uptake of contaminants. 
Scrubber water constituents could have synergistic effects on plankton productivity and 
bioaccumulation of metals, although the effects will depend on their dilution in the marine 
environment. Copyright © 2017 Elsevier Ltd. All rights reserved.  
 
Nedrich, S.M., Chappaz, A., Hudson, M.L., et al. (2018) Biogeochemical controls on 
the speciation and aquatic toxicity of vanadium and other metals in sediments from 
a river reservoir. Science of the Total Environment, 612: 313-320. 
 
Keywords: Vanadium toxicity; Vanadium speciation; Sediment metal toxicity; 
Bioavailability; Zinc release 
 
Abstract:  
Abstract Effects of hydrologic variability on reservoir biogeochemistry are relatively 
unknown, particularly for less studied metals like vanadium (V). Further, few studies have 
investigated the fate and effects of sediment-associated V to aquatic organisms in 
hydrologically variable systems. Our primary objective was to assess effects of hydrologic 
manipulation on speciation and toxicity of V (range: 635 to 1620 mg kg− 1) and other 
metals to Hyalella azteca and Daphnia magna. Sediments were collected from a reservoir 
located in a former mining area and microcosm experiments were conducted to emulate 7-
day drying and inundation periods. Despite high sediment concentrations, V bioavailability 
remained low with no significant effects to organism survival, growth, or reproduction. The 
lack of V toxicity was attributed to reduced speciation (III, IV), non-labile complexation, and 
sorption to Al/Fe/Mn-oxyhydroxides. Zinc (Zn) increased in surface and porewater with 
inundation, for some sediments exceeding the U.S. EPA threshold for chronic toxicity. While 
no effects of Zn to organism survival or growth were observed, Zn body concentrations were 
negatively correlated with H. azteca growth. Results from this study indicate that V 
bioavailability and environmental risk is dependent on V-speciation, and V is less influenced 
by hydrologic variability than more labile metals such as Zn. 
  
Olszewska, J.P., Heal, K.V., Winfield, I.J., et al. (2017) Assessing the role of bed 
sediments in the persistence of red mud pollution in a shallow lake (Kinghorn Loch, 
UK). Water Research, 123: 569-577.  
 
Available at: http://ac.els-cdn.com/S0043135417305791/1-s2.0-S0043135417305791-
main.pdf?_tid=478bf27a-9dde-11e7-a2ce-
00000aacb35f&acdnat=1505896547_1480b02d8504846b1129b2506e23d195  
 
Keywords: Arsenic; Bed sediment; Lake; Phosphorus; Recovery; Release; Vanadium 
 
Abstract:  
Abstract Red mud is a by-product of alumina production. Little is known about the long-term 
fate of red mud constituents in fresh waters or of the processes regulating recovery of fresh 
waters following pollution control. In 1983, red mud leachate was diverted away from 
Kinghorn Loch, UK, after many years of polluting this shallow and monomictic lake. We 
hypothesised that the redox-sensitive constituents of red mud leachate, phosphorus (P), 
arsenic (As) and vanadium (V), would persist in the Kinghorn Loch for many years following 
pollution control as a result of cycling between the lake bed sediment and the overlying 
water column. To test this hypothesis, we conducted a 12-month field campaign in Kinghorn 
Loch between May 2012 and April 2013 to quantify the seasonal cycling of P, As, and V in 
relation to environmental conditions (e.g., dissolved oxygen (DO) concentration, pH, redox 
chemistry and temperature) in the lake surface and bottom waters. To confirm the 
mechanisms for P, As and V release, a sediment core incubation experiment was conducted 
using lake sediment sampled in July 2012, in which DO concentrations were manipulated to 
create either oxic or anoxic conditions similar to the bed conditions found in the lake. The 
effects on P, As, and V concentrations and species in the water column were measured daily 
over an eight-day incubation period. Phosphate (PO4-P) and dissolved As concentrations 
were significantly higher in the bottom waters (75.9 ± 30.2 µg L−1 and 
23.5 ± 1.83 µg L−1, respectively) than in the surface waters (12.9 ± 1.50 µg L−1 and 
14.1 ± 2.20 µg L−1, respectively) in Kinghorn Loch. Sediment release of As and P under 
anoxic conditions was confirmed by the incubation experiment and by the significant 
negative correlations between DO and P and As concentrations in the bottom waters of the 
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lake. In contrast, the highest dissolved V concentrations occurred in the bottom waters of 
Kinghorn Loch under oxic conditions (15.0 ± 3.35 µg L−1), with the release from the bed 
sediment apparently being controlled by a combination of competitive ion concentrations, 
pH and redox conditions.  
 

8. MISCELLANEOUS 
Nahar, M.S. (2017) The use of δ18O as an indicator of vanadium movement in a 
dormant stratovolcano region. Toxicological & Environmental Chemistry, 99(5-6): 
735-752.  
 
Abstract:  
The oxygen isotope (δ18O) stable water tracer can be a promising new tool for identifying 
trace metals in volcanoes and their sources. In the present study, the origin of vanadium in 
water from a spring at the base of Mt. Fuji is examined using δ18O, a dormant stratovolcano 
consisting of lava and basalt rock located on the North Pacific Coast of Japan. A comparison 
of water from the main springs at the foot of the Mt. Fuji volcano indicates that only V, Cr, 
Mn and Co enrichment could be related to volcanic events, whereas Ni, Cu, Cd and Pb 
originate from the dissolution of particles of anthropogenic origin from the industrial areas 
of Fuji and Fujinomiya. The average V concentrations at the mountain sites ranged from 50 
to 110 µg L?1 and from 18 to 47 µg L?1 in the coastal areas. The δ18O became depleted at 
higher elevations and increased in coastal areas as well as in some NO3?-contaminated 
water. Therefore, variations in the dissolved V/δ18O ratio in springs of the study area occur 
due to the elevations of their catchments and the increased concentrations of δ18O from 
NO3? as a contaminant.  
 
Qiu, R., Zhang, B., Li, J., et al. (2017) Enhanced vanadium (V) reduction and 
bioelectricity generation in microbial fuel cells with biocathode. Journal of Power 
Sources, 359: 379-383.  
 
Keywords: Microbial fuel cells; Vanadium (V); Microbial community diversity; Bioelectricity 
generation; Biocathode; CHROMIUM VI; WASTE-WATER; RECOVERY; REMOVAL; 
PRECIPITATION; GROUNDWATER; TECHNOLOGY; BACTERIAL; SYSTEMS; Chemistry; 
Electrochemistry; Energy & Fuels; Materials Science 
 
Abstract:  
Microbial fuel cells (MFCs) represent a promising approach for remediation of toxic vanadium 
(V) contaminated environment. Herein, enhanced V(V) reduction and bioelectricity 
generation are realized in MFCs with biocathode. Synergistically electrochemical and 
microbial reductions result in the nearly complete removals of V(V) within 7 d operation with 
initial concentration of 200 mg L-1. Maximum power density of 529 +/- 12 mW m(-2) is 
obtained. Electrochemical tests reveal that biocathode promotes electron transfers and 
reduces charge transfer resistance. XPS analysis confirms that V(IV) is the main reduction 
product, which precipitates naturally under neutral conditions. High-throughput 16S rRNA 
gene sequencing analysis indicates that the newly appeared Dysgonomonas is responsible 
for V(V) reduction and Klebsiella contributes mainly to bioelectricity generation in MFCs with 
biocathode. This study further improves the performance of remediating V(V) contaminated 
environment based on MFC technology. (C) 2017 Elsevier B.V. All rights reserved.  
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Abstract:  
Abstract Herein, we report the synthesis of Vanadium Pentoxide Nanoflakes (V2O5 NF) using 
ionic liquid and employed the V2O5 NF in electrochemical determination of Morin (MR) in 
food samples. The V2O5 NF were characterized by X-ray diffraction (XRD), scanning electron 
microscope (SEM), energy-dispersive X-ray analyzer (EDX), differential pulse voltammetry 
(DPV), and cyclic voltammetry (CV). Remarkably, the as-synthesized V2O5 NF exhibited 
excellent electrochemical behavior and electrochemical ability towards MR. The CV and DPV 
studies were recognized that the electrochemical performance of V2O5 NF film modified 
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glassy carbon electrode (V2O5 NF/GCE) towards detection of morin is outstanding in 
comparison with unmodified GCE. The proposed morin sensor shows a wide linear range, 
high sensitivity, and low limit of detection are 0.05–10.93 µm, 1.130 µA µM−1 cm−2, and 
9 nM respectively. The fabulous analytical parameters of the developed sensor surpassed 
the previously reported modified electrodes, rendering the potential application of V2O5 NF 
in environmental, biomedical, and pharmaceutical samples.  

 


