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Introduction
Over the last few decades, dyslipidemia or the presence of high 

levels of cholesterol in the blood of living organisms has been 
successfully treated with statins. Statins are showing clear indications 
of lowering cholesterol; however, they also showcase several 
undesirable side effects associated with the treatment. Vanadium is 
known to have toxic effects, but believed to have a simultaneous 
therapeutic use as well.1 Vanadium is one of the heavy metals that 
exist in our food and many other products that we use on a daily basis. 
It is believed that vanadium could be a therapy agent which can lower 
cholesterol levels in living organisms. In literature, several reports 
support this direction while others deviated from this prediction due 
to the high toxicity levels of vanadium.

Food source of vanadium

Vanadium, as many other trace elements exists, in our food. 
The main food sources of vanadium are rice, oats, beans, radishes, 
barley, buckwheat, lettuce, peas, potatoes, dill, parsley, black pepper, 
shellfish, meat, mushrooms, soy, wheat, and olives. Other sources of 
vanadium are food additives, nutritional supplements, water, and air. 
Vanadium’s omnipresence in food ranges from 1 to 30µg per kg of 
food. Lower concentrations of vanadium oxides are found in the air 
of rural areas with roughly 1ng per cubic meter and up to 100ng per 
cubic meter in urban areas. The risk of experiencing adverse health 
effects from vanadium occurs at its threshold at intake levels over 
10mg per kg of body weight for a person.2 Normal exposure to the 
metal is mostly below the threshold level. However, small dose 
accumulations of exposure can cause chronic health problems. 

Vanadium medical use

Diabetes, cancer, chlorosis, anaemia, and tuberculosis are the most 
known diseases directly or indirectly affected by vanadium. Many 
vanadium salts prove to inhibit glucose levels. Anti–diabetic vanadium 
salts, for example, act via separate pathways: vanadate salt (in form 
of vanadium V) yields several beneficial effects interacting with 
glucose and fat metabolism within the cells (cytosolic activity), while 
vanadyl salts (IV) normalize glucose concentration in blood plasma 

by ameliorating the glucose uptake through cytoplasma membranes 
and inhibiting lipolysis. The mechanism by which vanadium restricts 
elevation of plasma cholesterol appears to involve both inhibition of 
cholesterol synthesis as well as accelerated catabolism of cholesterol.3 
Vanadium is considered an important element for normal cell 
function and its development.4,5 Katheren H6 and co–workers have 
investigated several metal compounds such as vanadium, zinc, cobalt, 
chromium and molybdenum to be therapeutic agents in treating 
diabetes mellitus.6 Vanadium produced the highest effect in lowering 
glucose and lipids in Wister rats. The metabolic effects of vanadium 
are known to be dose dependent, requiring more than 4 weeks for 
a complete response.7 The treatment for insulin resistance includes 
the use of vanadium compounds, which have been shown in animal 
models to enhance insulin responsiveness.1

Sanchez et al.8 studied the bioavailability of vanadium and its 
hypoglycaemic effect in magnesium–deficient rats.8 The group has 
generated data proving that vanadium plays an important role as a 
micronutrient and anti–diabetic agent. In that study, vanadium was 
supplied in the form of bis–(maltolato) oxovanadium (IV) in rats 
drinking water for a duration up to five weeks. Recently, Soveid M9 
and collages have studied long–term efficacy and safety on vanadium 
in the treatment of type 1 diabetes. This research team found that 
vanadium compounds can reduce blood glucose in experimentally– 
induced diabetic rats and type 2 diabetic patients.9 They also, reported 
that the cholesterol level had declined but it was not shown to which 
extent. 

Vanadium toxicity

Several studies have shown that vanadium exposure may 
cause respiratory dysfunction,10 hematologic and biochemical 
alterations, renal toxicity,11 reproductive and developmental toxicity 
immunotoxicity, mutagenicity,12 and neurotoxicity may also occur13 
when readily exposed. In some instances, the cases of death due 
to exposure to vanadium compounds has also been reported.14,16 
Animal models are the basic tools for the most reported vanadium 
toxicological studies. There have been relatively few studies conducted 
on occupational workers, with some showing vanadium–induced 
neurotoxicity. However, the link between vanadium exposure and 
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Abstract

The purpose of this review is to propose and summarize the further research that 
should be done to determine the extent of vanadium’s biological effects. One direction 
to investigate is the effect of vanadium on the level of cholesterol in animals. Such a 
study should be organized to compare between the effect of statins, vanadium and a 
combination of both as therapies for cholesterol. More studies are necessary to explore 
vanadium’s occupational and environmental effects on the human central nervous 
system (CNS).
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related neurobehavioral alterations still poses unanswered question. 
Because the sensitivity of the central nervous system (CNS), an in–
depth study on vanadium–induced neurobehavioral changes which 
focuses on chronic low–level occupational exposure, is necessary.

Between therapy and toxicity

An important question needs to be answered: “is vanadium a safe 
and efficient therapy in lowering cholesterol level or is it purely a toxic 
agent”? The evaluation of vanadium as a toxic agent or treatment has 
not been investigated in the presence of communally used cholesterol 
lowering agent such as statins. We believe comparing vanadium 
and statins individually, and in combination, can guide us to a clear 
description of the values of heavy metals, and specifically vanadium. 
Both vanadium IV&V salts were on–going in many animal studies 
but vanadium III was not. Because of the higher dissociation rate of 
vanadium (III) chloride salt, we believe using this salt may provide a 
better guide, if investigated, for biological effects in animal models. 
Using vanadium chloride also allows us to investigate the effect of the 
vanadium ion itself.

Steel workers’ length of exposure to vanadium affects their normal 
neuronal functions including emotion, cognition, attention, short–
term memory, reaction speed, coordination, and accuracy. This study 
provides9 the initial epidemiological evidence demonstrating the 
association between vanadium exposure and altered neurobehavioral 
function. The findings of this study are valuable for policy makers 
to structure set regulations for preventing vanadium exposure 
in workplaces. It is apparent that vanadium’s toxicity through 
occupational exposure requires further investigation into the effects 
on neurobehavioral functions.

Summary
Statins have been used as the primary therapy for lowering 

cholesterol levels in the blood to reduce the risk of heart attack 
and stroke in patients, while being known to cause undesirable side 
effects. We propose an in–depth analysis of vanadium’s health and 
environmental effects on the CNS of humans and neurobehavioral 
functions. While Vanadium is known to be toxic at certain levels, it 
is present in our environment and in our food and is necessary for 
normal cell function and development. Testing vanadium, statins, 
and combinations of both, for their effects on cholesterol levels in 
humans should be compared and studied for further understanding 
and potential use as a therapeutic agent.
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