
Editorials

Water pollution and the brain

Water is an essential nutrient.1-3 Water is the main component of

cells, tissues, and organs and accounts for 50 %‒70 % of a young adult’s

body weight.1,4-6 For example, a 70 kg human contains 42 liters of total

body water, of which 28 liters are intracellular water and 14 liters are

extracellular fluids.1,4-7 In general, water consumption is regulated by

thirst.1,4 According to experts, humans consume 20 % to 30 % of water

in the form of solid food, while 70 % to 80% comes from drinks, depend-

ing on the food choice and type of drink.1,4,8 Current guidelines recom-

mend that sedentary adults drink an average of 2 liters of water per

day.1,2,4 Total body water weight varies throughout life and is essential

for cellular homeostasis (the ability of cells to keep the organism in con-

stant balance even in the face of external fluctuations).1,4,9 Conse-

quently, an adequate level of fluid intake is required for the optimal

functioning of the systems of the human body such as the central and

peripheral nervous system, kidneys, liver, digestive tract, reproductive

system, and respiratory and cardiovascular systems.1,4,9 Without going

into detail, the best source of liquids is, surprisingly, the water itself!

Although Brazil is privileged because the studied country contains

approximately 12 % of all fresh water on the planet, the water sources

are contaminated by a wide variety of factors, such as the irregular dis-

posal of industrial waste, garbage, and other urban waste, waste from

agriculture, industrial or mining activities and deforestation.10 Cat-

astrophically poor water quality has serious impacts on human health,

including our brains. The human brain is considered the most complex

system in our body.10 The brain, which is responsible for our sensations,

emotions, thinking, language, and consciousness, consists of 86 billion

neurons and weighs about 1.5 kg.11,12 The human brain is in constant

change throughout life and is therefore a plastic and adaptable

organ.13,14 Unfortunately, the negative consequences of environmental

pollutants in drinking water are also associated with a deterioration in

brain functions and the possible development of neuropsychiatric

diseases.10,15 In fact, a number of industrial processes use large amounts

of water, and the wastewater produced by these processes has the poten-

tial to pollute residential water supplies.10 The chemicals that enter the

water supply in this way primarily include inorganic salts and organic

compounds, which pose health risks and can have massive neurological

effects.10 For example, acrylamide in drinking water can cause neuro-

toxic side effects such as tremors, peripheral neuropathy, and sensory

ataxia (difficulty or inability to maintain motor coordination).10,16-18

Several epidemiological studies examining dietary intake of acrylamide

and cancer risk have shown positive associations with the occurrence of

endometrial, ovarian, and renal cell cancers.10,16-18 In animal studies,

the incidence of brain tumors increased when acrylamide was adminis-

tered in drinking water, and a similar trend was also evident in studies

with humans.10,16-18 In addition, cases of poisoning have been observed

after drinking water from freshly plastered pipes or wells (plaster made

with acrylamide).10,16-18 In this way, serious neurotoxic effects have

been observed in these individuals, including hallucinations and mem-

ory impairment.10,16-18 Additionally, it is important to highlight that

substances applied to agricultural crops (e.g., pesticides) often drain

into water supply sources.10 In addition, livestock activities can also

introduce animal waste and bacteria into water runoff, and the flow of

chemical products from gardens can contribute to water contamina-

tion.10 In fact, it is well known that pesticide residues have serious

effects on human health.10,19,20 From a neurological perspective, it has

been demonstrated that some types of pesticides (e.g., carbamates, orga-

nochlorines, and organophosphates) can cause serious irreversible dam-

age to the brain and are considered potential risk factors for the

development of neurodegenerative diseases.10,19-21 In parallel, several

pesticides have harmful neurological effects and indirectly unbalance

the cellular mechanisms that maintain brain activity.19-21 Additionally,

exposure of agricultural workers to pesticides increases the incidence of

anxiety and depression, which has a major impact on mental health.19-21

Suicide cases among these individuals rose twice as high as the national

average.19-21 Ironically, another threat to the quality of water reservoirs

lies in the practices to improve drinking water quality.10,22,23 Alumina,

a harmful material for bleaching and precipitating organic matter, can

increase aluminum levels in water.10,22,23 Accordingly, epidemiological

evidence clearly demonstrates that aluminum levels in drinking water

are associated with the occurrence of Alzheimer’s disease and that these

patients have excessive accumulation of aluminum in the brain

tissue.10,22,23 At the same time, as many people in the world are exposed

to other toxic metals in drinking water, there is also great concern in the

scientific community about the toxic effects of arsenic, lead, and cad-

mium on the human brain.10,24,25 In fact, several studies have shown

that chronic consumption of these metals through drinking water leads

to changes in cognitive abilities and impaired sensory and motor

functions.10,24,25 Another important aspect is the contamination of water

by pharmaceutical waste.10,26 According to health authorities, about

half of the population takes at least one prescribed medication every

thirty days, and some of these chemicals gradually leak into

waterways,10,26 having undesirable consequences on human health. In

fact, recent studies have shown that the presence of drug residues in the

environment (e.g., food and water for consumption) can have negative

effects on brain development and pose a serious threat to the health and

lives of current and future generations.10,26 Although each of the envi-

ronmental pollutants present in water has a distinctive neurotoxicity

profile, inflammatory and oxidative mechanisms play a role important

in the brain changes caused by most of these chemicals.10,27,28 In this

sense, the introduction of therapeutic strategies that reduce absorption,

increase excretion and prevent or minimize the harmful effects of envi-

ronmental pollutants present in water or tissues and organs is fundamen-

tal today.10,29,30 In general, water pollution must be viewed as a serious

public health problem and ensuring the supply of safe drinking water for

all is a challenging task.31 In that regard, the appropriate and effective

implementation of public policies to deal with water pollution problems

is important. In addition, the development of educational campaigns is
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extremely necessary to provide our population with accurate and up-to-

date information that water is a scarce resource and that consuming or

ingesting contaminated water causes serious harm to our mental and

organic health.
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