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With the significant increase in genetically modified organisms or “GMO” crops (e.g., RoundUp Ready® crops), the
wide-spread use of the herbicide glyphosate (i.e., RoundUp® herbicide) has raised concerns. Glyphosate may not
break down in the soil after contacting plants. The herbicide kills many types of soil microbes, including microbes
that make micronutrients plant-available. Glyphosate strongly chelates micronutrients in the soil, including
copper, iron, magnesium, manganese, nickel, cobalt and zinc. Thus, the use of GMO crops can decrease
herbicide costs at the expense of plant health. Accordingly, and potentially, what these GMO crops (Corn, Soy,
Millet, Cassava, Rice, Sugar Cane Beets, Wheat and many others) when consumed by Mammals and Man are a
food source that is less nutritious and a biochemical chain reaction disaster, that binds, blocks and disrupts
essential micronutrient minerals, enzymes and hormones that provide metabolic energy and free radical protection
of the mitochondria of all our life giving cells!
Below is a visual chain reaction story of how this herbicide has potentially caused all neurologically related
diseases, autoimmune diseases, sleep disorders, depression, metabolic diseases and all forms of cancer….ever
since its exception and continued utilization!
In its most basic application, Glyphosate disrupts every enzymatic DNA and RNA function by chelating the most
essential minerals that we need for these functions…..copper, iron, magnesium, manganese, nickel, cobalt and
zinc.
It also cuts off and effects the bioavailability of all B-Vitamins and the protein conversion amino acid Trytophan,
which then effects Serotonin and Melatonin synthesis….resulting in a cascade of neurological dysfunctions,
diseases and cancers.
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In the present review we summarize the relationship between the amino acid, tryptophan, the neurotransmitter,
serotonin, and the indole, melatonin, with the rhythms of sleep/wake and the immune response along with the
possible connections between the alterations in these rhythms due to aging and the so-called “serotonin and
melatonin deficiency state.” The decrease associated with aging of the brain and circulating levels of serotonin and
melatonin seemingly contributes to the alterations of both the sleep/wake cycle and the immune response that
typically accompany old age. The supplemental administration of tryptophan, e.g. the inclusion of tryptophanenriched food in the diet, might help to remediate these age-related alterations due to its capacity of raise the
serotonin and melatonin levels in the brain and blood. Herein, we also summarize a set of studies related to the
potential role that tryptophan, and its derived product melatonin, may play in the restoration of the aged circadian
rhythms of sleep/wake and immune response, taking the ringdove (Streptopelia risoria) as a suitable model.
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